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Chapter 1
Non-Technical Summary

1.1 INTRODUCTION

This Environmental Report presents the findings of a Strategic Environmental Assessment (SEA)
of the hydrocarbon licensing programme within the Exclusive Economic Zone (EEZ) of the
Republic of Cyprus. The Ministry of Commerce, Industry and Tourism initiated the SEA to
ensure environmental protection and sustainable development. The SEA was conducted in
accordance with the Assessment of Impact on the Environment from Certain Plans and/or
Programmes Law (No. 102(1)/2005), which is harmonised with Directive 2001/42/EC of the
European Parliament and of the Council. It was prepared by a consortium consisting of Marine
Communication Services, Inc. (MCI), Aeoliki Ltd., and CSA International, Inc. (CSA) in
cooperation with the University of Cyprus Oceanographic Centre.

The licence area lies within the EEZ of the Republic of Cyprus and consists of 13 blocks, of
which 11 were included in the 1st Licensing Round in 2007 (Figure 1.1). The total area is about
51 000 km® Individual blocks range in area from 1436 to 5728 km? and are 11 to 178 km from
Cyprus. Water depths range from 248 to 2866 m.
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Figure 1.1. Location of the Cyprus Exclusive Economic Zone considered for hydrocarbon
licensing.

According to Directive 2001/42/EC, the purpose of an SEA is to identify, describe, and evaluate
the “likely significant environmental effects of implementing the plan or programme, and
reasonable alternatives taking into account the objectives and the geographical scope of the plan
or programme.” Because this is a new area for hydrocarbon activities, there is no detailed
scenario for development. Accordingly, the SEA focuses broadly on those activities most likely
to result from the licensing programme, including prospecting, exploration, and exploitation. It is
expected that detailed, specific Environmental Impact Assessments (EIAs) will be prepared for
individual projects.
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Specific objectives of the SEA are as follows:

o Describe the suite of hydrocarbon activities that may reasonably be expected to occur in the
licensing area;

o Describe existing control measures governing hydrocarbon activities;
e Summarise existing environmental information and describe the baseline environment;

o Identify potential environmental effects of hydrocarbon activities and evaluate those likely to
be significant;

¢ Recommend additional management and monitoring measures where necessary to ensure
environmental protection and sustainable use of resources; and

e Identify data gaps and shortcomings in the existing information that could be remedied by
further study.

The SEA process included a review of the legal and regulatory context for offshore hydrocarbon
activities in the Republic of Cyprus licence area; a literature search for environmental baseline
information; an evaluation of likely hydrocarbon activities based on the location, environmental
characteristics, and nearby industry operations; an analysis of potential environmental effects; and
development of recommendations for additional management and monitoring.

1.2 LICENSING PROGRAMME AND REGULATORY CONTEXT

The Republic of Cyprus has recently revised its legal framework in order to fully harmonise it
with Directive 94/22/EC of the European Parliament and of the Council of 30 May 1994 on
conditions for granting and using authorisations for the prospection, exploration, and production
of hydrocarbons. Hydrocarbon activities in Cyprus are governed by the following legislation:

e The Hydrocarbons (Prospecting, Exploration, and Exploitation) Law, No. 4(l) of 2007 -
subsequently referred to as the Hydrocarbons Law of 2007.

e The Hydrocarbons (Prospecting, Exploration, and Exploitation) Regulations of 2007 —
subsequently referred to as the Hydrocarbons Regulations of 2007.

Under the Hydrocarbons Law of 2007, three types of hydrocarbon licences can be issued:
Prospecting, Exploration, and Exploitation (Table 1.1).

Table 1.1. Types of licences for offshore hydrocarbon activities.

Type of Licence How/When Issued Characteristics

Prospecting As determined necessary by the Granted for up to 1 year

Ministry of Commerce, Industry and For evaluation of hydrocarbon potential by

Tourism identifying geological structures

¢ Includes gravity and magnetic surveys as well as
seismic surveys; no drilling

Exploration e Through Licensing Rounds open to ¢ Granted for 3 years; possibility for two renewals of

qualified bidders 2 years each

¢ Includes gravity and magnetic surveys, seismic
surveys, and exploration drilling

e On each renewal, 25% of the initial licence area is

relinquished
Exploitation ¢ In the event of a discovery, an entity e Granted for an initial period of up to 25 years after
operating under an Exploration Licence the approval of a development and production plan;
has the right to be granted an possibility for one renewal of up to 10 years
Exploitation Licence for that discovery
Strategic Environmental Assessment of Hydrocarbon Activities 1-2
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Other relevant legislation includes the Contiguous Zone Law (63(1) of 2004) and the Exclusive
Economic Zone Law (64(1) of 2004), which define the boundaries of the nation’s contiguous zone
and EEZ, respectively. In addition, Cyprus has signed bilateral agreements with Egypt (2003)
and Lebanon (2007) delimiting the EEZ between these countries.

Cyprus is party to a number of international conventions and protocols, including MARPOL and
the Barcelona Convention. Under the Barcelona Convention, there is an offshore protocol
specifying control measures for hydrocarbon exploration and exploitation. This protocol was
adopted on 14 October 1994 in Madrid; although Cyprus has signed and ratified the protocol, it
has not yet entered into force because it has not been ratified by the requisite number of Parties.

1.3 GENERAL DESCRIPTION OF STUDY AREA
The Environmental Report includes a description of the current state of knowledge of the region
covered by the hydrocarbon licensing programme. The affected environment is divided into the

physical, biological, and socioeconomic environments of the Republic of Cyprus.

The physical environment consists of the meteorological and oceanographic conditions in the
lease area, the characteristics of the sea floor (Figure 1.2), and the existing acoustic environment.

_ e ol

Figure 1.2. Morphobathymetry of the Eastern Mediterranean Sea including Cyprus and the
Eratosthenes Seamount (Scripps Institution of Oceanography, 2008).

The biological environment within the licence area includes the following living elements:

e Marine plankton, including both phytoplankton (flora), which form the base of the food chain,
and zooplankton (fauna), which link phytoplankton to fish production;

e Benthos, which refers to the animals (benthic fauna) and plants (benthic flora) that are found
on, in or near the seabed;

e Nekton, which includes all the animals, but primarily fish species, found in the waters of the
study area;
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e Marine birds or sea birds, with particular attention to those species specifically noted in the
Barcelona Convention Action Plan for Sea Birds;

e Marine mammals, sea turtles, and other protected or endangered species; and

e Areas of special concern such as Marine Protected Areas (MPAs), the Eratosthenes
Seamount, and possible chemosynthetic communities.

Key marine environmental characteristics of the region include high salinity and temperature in
surface waters as compared with the rest of the Mediterranean, a very low concentration of
nutrients, and low productivity.

The socioeconomic environment discussions provide an overview of the main socioeconomic
features relevant to the coastal area of Cyprus that may be affected by hydrocarbon activities.
Economic resources reviewed are as follows:

e Commercial and recreational fisheries;

e Aguaculture;

e Shipping and marine operations including ports and oil terminals (Figure 1.3);

e Telecommunications, specifically submarine cable systems;

e Recreation and tourism; and

o Archaeological resources, antiquities, and cultural heritage.
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Figure 1.3. Major Cyprus ports and oil terminals.
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14 IMPACT ASSESSMENT
For this assessment, three phases of offshore hydrocarbon activities are recognised:

e Prospecting — activities to locate hydrocarbons and/or evaluate hydrocarbon potential by
methods other than drilling. Prospecting includes seismic surveys, geological and
geochemical sampling, electromagnetic surveys, and remote sensing.

o Exploration — the process of drilling one or more exploratory wells in a block to determine
whether commercially exploitable hydrocarbons are present.

e Exploitation (development and production) — the process of exploiting commercial
guantities of hydrocarbons. Key activities include drilling of development wells, installation
of production facilities, installation of export facilities such as pipelines, routine operation of
these systems, and eventual decommissioning.

Potential effects were evaluated by considering the “impact factors” (causes or sources) involved
in each phase of hydrocarbon activities (Table 1.2).

Table 1.2. Impact factors for phases of offshore hydrocarbon activities.

Prospecting Exploration Exploitation
e Airgun noise e Drilling rig installation and o Facility installation
o Vessel traffic and towed removal o Presence of structures
streamers e Drilling rig presence e Drilling discharges
o Effluent discharges e Drilling discharges e Operational discharges
o Air pollutant emissions o Other effluent discharges e Marine debris
¢ Sea floor disturbance e Marine debris ¢ Air pollutant emissions
o Air pollutant emissions e Support activities
e Well testing e Structure removal
e Support activities

Examples of important impact factors include airgun noise during seismic surveys (Figure 1.4),
drilling fluids and cuttings discharges during exploration and exploitation (Figure 1.5), and
placement of production facilities on the sea floor (Figure 1.6).

Table 1.3 summarises potential effects of offshore hydrocarbon activities in the licence area. The
effects are grouped by phase (prospecting, exploration, and exploitation), followed by a separate
listing for accidents. Within each phase, effects are organised by the impact factors identified for
that phase. The table lists existing control measures and, for potentially significant effects, any
additional mitigation measures recommended.
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Tail Buoy.

Figure 1.4. Illustration of a survey vessel towing a seismic source (airgun array) and streamers
with underwater hydrophones. Equipment may extend 3 to 12 km behind the vessel.

Anaerobic
Biodegradation

Figure 1.5. Fate of drilling discharges during exploration or exploitation (From: International
Association of Oil & Gas Producers [OGP], 2003).
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Table 1.3. Potential effects from offshore hydrocarbon activities in the licence area of the Republic of Cyprus.

Impact
Factor

Potentially Significant
Effects

Minor or Negligible
Effects

Existing Control
Measures Identified

Additional Mitigation
Recommended

Prospecting

Airgun noise

o Auditory trauma to marine
mammals and sea turtles
(including endangered,
critically endangered, and
vulnerable species)

e Disturbance of fishes,
plankton, other organisms

e None

¢ Require licensees to implement a protocol
to reduce the risk of auditory trauma to
marine mammals and sea turtles. The
protocol should include at a minimum,
provisions for soft start, visual monitoring,
and shutdown of the array

Vessel traffic and
towed streamers

o Potential conflicts with
fishing or shipping activities
(e.g., temporary exclusion
from certain areas,
gear damage or
entanglement)

o Small risk of vessels striking a
marine mammal or sea turtle

¢ Hydrocarbon Regulations of 2007

require licensees to conduct
operations in an environmentally
acceptable and safe manner. Itis
assumed that licensees would notify
Cyprus maritime authorities of
survey location and schedule. Also,
it is assumed that survey vessels

would use appropriate signals in

accordance with International
Maritime Law

e Require licensees to consult with
stakeholders prior to conducting streamer
surveys to ensure that conflicts with fishing
and shipping activities are minimised

o Minor impacts on water

Effluent discharges | None quality similar to existing e MARPOL compliance ¢ None
vessels in region
. o Minor impacts on air quality
Alr pc_)llutant ¢ None similar to existing vessel and | MARPOL compliance ¢ None
emissions - LV :
aircraft traffic in region
o Minor sea floor disturbance
Sea floor disturbance [ None due to placement of cables or |e None e None

receiver boxes
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Table 1.3. (continued)

Impact Potentially Significant Minor or Negligible Existing Control Additional Mitigation
Factor Effects Effects Measures Identified Recommended
Exploration
¢ Require licensees to evaluate project area for
deepwater corals and chemosynthetic
communities
o Physical damage to . R_equire licensees to maintain a separa_tion
deepwater corals (e.g., (cjjlstance of 100Im betxveen anyhpo_tentlal
Drilling rig Eratosthenes S_eamount), . cgfr?r\;IVSrtwei:i(e:g rz;\anfi 21:1;:/ Szr:t]zlsg:rt d?;ltflrbances
installation and chemosy_n?hetlc L * Physical damage to soft ¢ None (including anchoring) within the activity
removal communities, or historic bottom benthos footprint
sTlanze(;]If[s (:U(tertot " e Require licensees to cc_mduct a remote sensing
placement ot structures survey to evaluate project area for shipwrecks
and/or anchors and submit an archaeological assessment
report by a qualified marine archaeologist,
including recommendations for avoidance or
further study
o Drilling rigs are likely to
Drilling rig presence attract pelagic fish and
(including noise and |e None plankton; noise may cause e None e None
illumination) marine mammals or sea turtles
to avoid the area
¢ Burial and anoxia effects on ire i | .
deepwater corals (e.g.. ¢ Require icensees to evaluate project area
- . Eratosthenes Seamount) or |e Burial and anoxia effects on for potential presence of deepvx_/ater corals
Drilling discharges e None and chemosynthetic communities, and

chemosynthetic
communities if present

soft bottom benthos

maintain a separation distance of at least
500 m from any drilling discharges

within 500 m
o Minor impacts on water
Other effluent quality near drilling rigs, .
discharges * None similar to existing ship traffic * MARPOL compliance * None

in region
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Table 1.3. (continued)

Impact
Factor

Potentially Significant
Effects

Minor or Negligible
Effects

Existing Control
Measures ldentified

Additional Mitigation
Recommended

Marine debris

e Risk of death or injury to
marine mammals, sea
turtles, or birds due to
ingestion of or entanglement
with accidentally discarded
debris

o Water quality impacts;
cluttering of sea floor,
shorelines

¢ MARPOL compliance

¢ Hydrocarbon Regulations of 2007
require licensees to perform site
restoration activities in accordance
with good international petroleum
industry practice

o None (existing measures assumed to be
effective in avoiding significant effects)

Air pollutant

e Minor impacts on air quality,

S e None similar to other vessel and e MARPOL compliance e None
emissions . " ;
aircraft traffic in region
¢ ::nilg?;:t ;; fté)goti;%ﬂﬁgzgue 0 e Require licensees to use a high-efficiency
Well testing P e Minor impacts on air quality | MARPOL compliance burner to minimise fallout of oil droplets

could produce a sheen on
sea surface

and monitor for sheen on sea surface

o Helicopters flying over
Important Bird Areas

o Small risk of vessel striking a

Support activities (IBAs) could disturb coastal | marine mammal or sea turtle e None o Advise licensees to avoid flying over IBAs
birds
Exploitation
¢ Require licensees to evaluate project area for
deepwater corals and chemosynthetic
communities
o Physical damage to . R_equire licensees to maintain a separa_tion
deepwater corals distance of 100 m between any po_tentlal
(Eratosthenes Seamount), deepwatgr.corals or chemosynthgtlc
o _ chemosynthetic « Physical damage to soft communities and any sea floor disturbances
Facility installation e None (including anchoring, sea floor template

communities, or historic
shipwrecks due to
placement of structures
and/or anchors

bottom benthos

installation, and pipeline construction)

e Require licensees to conduct a remote sensing
survey to evaluate project area for shipwrecks
and submit an archaeological assessment
report by a qualified marine archaeologist,
including recommendations for avoidance or
further study
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Table 1.3. (continued)

Impact
Factor

Potentially Significant
Effects

Minor or Negligible
Effects

Existing Control
Measures ldentified

Additional Mitigation
Recommended

Presence of

o Platforms are likely to attract
pelagic fish and plankton;

structures * None underwater noise may affect |e None e None
behaviour of marine mammals
or turtles
¢ Burial and anoxia effects on - .
q ¢ Require licensees to evaluate project area
eepwater corals .
P (Eratosthenes Seamount) or |e Burial and smothering of soft for potential presence of deepwater corals
Drilling discharges e None and chemosynthetic communities, and

chemosynthetic
communities if present

bottom benthos

maintain a separation distance of at least
500 m from any drilling discharges

within 500 m
e Minor impacts on water
Operational quality near offshore facilities, .
discharges * None similar to existing ship traffic * MARPOL compliance * None

in region

Marine debris

e Risk of death or injury to
marine mammals, turtles, or
birds due to ingestion of or
entanglement with
accidentally or improperly
discarded debris

o Water quality impacts;
cluttering of sea floor,
shorelines

e MARPOL compliance
¢ Hydrocarbon Regulations of 2007
require licensees to perform site

restoration activities in accordance

with good international petroleum
industry practice

o None (existing measures assumed to be
effective in avoiding significant effects)

Air pollutant
emissions

e None

e Minor impacts on air quality,
similar to other vessel and
aircraft traffic in region

e MARPOL compliance

e None

Support activities

o Helicopters flying over
IBAs could disturb coastal
birds

o Small risk of vessel striking a
marine mammal or sea turtle

e None

o Advise licensees to avoid flying over IBAs
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Table 1.3. (continued)

Impact
Factor

Potentially Significant
Effects

Minor or Negligible
Effects

Existing Control
Measures ldentified

Additional Mitigation
Recommended

Structure removal

o Potential death or injury of a
marine mammal or turtle
(including endangered,
critically endangered, or
vulnerable species) if
explosives are used

¢ Death or injury of fishes and
other marine life near
structures

e None

¢ Require protocol for protecting marine
mammals and turtles during structure
removal in accordance with international
best practice

Accidents

Oil spills including

o Crude oil spill from
a blowout

o Diesel fuel spill

o Drilling fluid base
oil spill

e Streamer cable
fluid leak or spill

Depending on size and
nature of spill, effects could
include violation of water
quality standards;
contamination of sediments;
death or injury of marine
mammals, turtles, and birds;
contamination of coastal
habitats including beaches;
and interference with
fishing, shipping, recreation,
and tourism during response
and cleanup operations

e Localised effects on air
quality due to volatilisation of
hydrocarbons

o Effects on soft bottom benthos
around wellsites in the event
of a subsea blowout or a
drilling fluid base oil spill
sinking to the sea floor

e MARPOL requires Shipboard QOil
Pollution Emergency Plan

¢ Hydrocarbons Regulations of 2007
require licensees to (1) have an
approved Contingency Plan for
hydrocarbon leakage; (2) respond in
the event of an accident, using
reasonable and necessary measures in
accordance with generally accepted
practices applied in the international
petroleum industry

o Qil spill trajectory modelling should be
conducted to aid in understanding the fate
of an oil spill at various locations in the
licence area, the potentially affected
environmental resources, and minimum
response times

Hydrogen sulfide
(H,S) release

Violation of air quality
standards; potential death or
injury of humans on
offshore facilities and
adjacent waters; potential
death or injury of wildlife
including birds

e None

o Under the Hydrocarbons Regulations
of 2007, licensees are required to
submit a well location report
including geological and geophysical
information and safety measures to
be used in the drilling of the well

o Licensees should be required to submit
information on expected H,S levels for
prospective drillsites as part of the approval
process for drilling activities.

o Where there is a significant risk of
encountering H,S during operations,
licensees should be required to submit an
H,S contingency plan

MARPOL = International Convention for the Prevention of Pollution from Ships.




1.5 CONCLUSIONS AND RECOMMENDATIONS

1.5.1 Key Findings and Recommendations

The following conclusions and recommendations are based on the potentially significant effects
identified during the SEA process. Each “issue” refers to an impact factor and the potentially
affected resource(s).

Issue #1 Effects of Sea Floor Disturbances and Drilling Discharges on
Deepwater Corals (Eratosthenes Seamount)

The Eratosthenes Seamount is located near the center of the licence area, primarily in Blocks 7
and 8, but also extending slightly into Blocks 11 and 12 (Figure 1.7). The seamount measures
120 km in length and is 80 km wide at its base. It rises approximately 2000 m from the
surrounding abyssal plain, reaching a water depth of 690 m at the top of the feature. Although the
geology of the seamount has been studied extensively, very little is known about its biology.
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Figure 1.7. Location of the Eratosthenes Seamount as defined by a box extending from 33°20’ to
34°N latitude and 32°20’ to 33°E longitude.

The only biological study of the seamount has documented the presence of a diverse and rich
fauna and the presence of rare deepwater corals as well as commercially important shrimp
species. The faunal diversity and density indicate a uniquely rich environment, possibly an
isolated refuge for populations of species that have disappeared from the adjacent continental
slope. Additional environmental studies of the Eratosthenes Seamount are recommended.

The Eratosthenes Seamount does not have any formal protected status. However, in 2006, the
General Fisheries Council for the Mediterranean (GFCM) recommended that demersal fishing
with towed dredges and bottom trawl nets be banned in the seamount area. In addition, the
Council of the European Union proposed a regulation protecting vulnerable habitats such as reefs,
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seamounts, deepwater corals, hydrothermal vents, and sponge beds from bottom fishing activities.
It was adopted by the European Parliament in 2008.

During offshore hydrocarbon activities, deepwater corals would be susceptible to physical
damage from anchoring, placement of production facilities on the sea floor, and installation of
pipelines. Because they do not depend on sunlight, these corals are not likely to be significantly
affected by light occlusion due to turbidity from drilling discharges. However, if present, they
could be adversely affected or buried by drilling discharges (muds and cuttings) settling on them.

Most significant effects of hydrocarbon activities on deepwater corals on the Eratosthenes
Seamount could be avoided by requiring licensees to conduct site-specific mitigation for
individual projects. This is the basis for the following recommendation.

Recommendation — Prior to conducting activities that involve drilling,
anchoring, placement of drilling rigs or production facilities on the sea floor, or
installation of pipelines, licensees should be required to use high-resolution
seismic survey (i.e., geohazards) data, 3D seismic survey data, and any other
pertinent information available to identify hard bottom areas that could support
deepwater coral communities. If any such areas are identified, licensees should
be required to conduct muds and cuttings discharge modelling to establish a
separation distance that will protect these hard bottom areas and associated
biological communities. In other parts of the world (i.e., the Gulf of Mexico),
licensees are required to maintain the following separation distances: at least
500 m from each proposed drilling fluid and cuttings discharge location, and at
least 100 m from the location of all other proposed sea floor disturbances
(including those caused by anchors, anchor chains, wire ropes, sea floor template
installation, and pipeline construction) (MMS, 2004). The Eratosthenes
Seamount area is defined by a box extending from 33° to 34°N latitude and 32° to
33°E longitude.

Issue #2 Effects of Sea Floor Disturbances and Drilling Discharges on
Chemosynthetic Communities

Chemosynthetic communities are rare, often high-density deepwater assemblages that exist
independent of photosynthesis. They are based on symbiotic bacteria that oxidise simple
compounds such as hydrogen sulfide and methane. At water depths beyond those supporting
photosynthesis and where seepage of hydrocarbons, venting of hydrothermal fluids, or other
geological processes occur, chemosynthesis can become the dominant ecosystem process.

The existence of chemosynthetic communities in the licence area has not been documented, but
the potential clearly exists in the region. Maps from the HERMES (Hotspot Ecosystems Research
on the Margins of European Seas) project show several such habitats in the Eastern
Mediterranean. Additionally, recent acoustic surveys have documented the widespread
distribution of mud volcanoes and related mud flows, fluid seeps, and brines along the Cyprus
Arc, which runs between the Eratosthenes Seamount and the Cyprus mainland. These seafloor
features are indicative of conditions that could support chemosynthetic communities.

During offshore hydrocarbon activities, chemosynthetic communities would be susceptible to
physical damage from anchoring, placement of production facilities on the sea floor, and
installation of pipelines. Because they do not depend on sunlight, chemosynthetic communities
are not likely to be significantly affected by turbidity from drilling discharges. However, if
present, they could be adversely affected or buried by discharged materials settling on them.
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Chemosynthetic communities are considered environmentally sensitive resources and are
recognized by the European Community as vulnerable habitats needing protection. The SEA did
not identify any EU or Cyprus regulations or guidelines specifically protecting chemosynthetic
communities during offshore hydrocarbon activities. In the absence of EU regulations, guidance
is available from experience in another region where chemosynthetic communities have been
discovered near intense offshore hydrocarbon activities — the Gulf of Mexico. Studies in that area
have shown that high-density chemosynthetic sites are associated with recognizable geophysical
features and can be effectively avoided.

Recommendation — Licensees proposing to conduct exploration or exploitation activities
within the licence area that involve drilling, anchoring, placement of drilling rigs or
production facilities on the sea floor, or installation of pipelines should be required to use
high-resolution seismic survey (i.e., geohazards) data, 3D seismic data, and any other
pertinent information available, to identify shallow geologic features that could support
high-density chemosynthetic communities. If any such features are identified, licensees
should be required to maintain the following separation distances: at least 500 m from
each proposed drilling fluid and cuttings discharge location, and at least 100 m from the
location of all other proposed sea floor disturbances (including those caused by anchors,
anchor chains, wire ropes, sea floor template installation, and pipeline construction).

Issue #3 Effects of Sea Floor Disturbances on Shipwrecks and Submerged
Archaeological Resources

The licence area is in a region where historical shipwrecks and other submerged archaeological
resources are likely to be present. These features are susceptible to physical damage from sea
floor-disturbing activities such as anchoring, placement of production facilities on the sea floor,
and installation of pipelines.

The SEA did not identify any Cyprus regulations or guidelines specifically designed to protect
undiscovered shipwrecks and other submerged archaeological resources during offshore
hydrocarbon activities. Based on experience in the Gulf of Mexico, a region where shipwrecks
have been discovered near offshore hydrocarbon activities, these resources can be protected by
requiring remote sensing surveys and an archaeological assessment prior to conducting

sea floor-disturbing activities. Typically, such archaeological surveys and assessments are
conducted in conjunction with other surveys that an operator conducts prior to drilling or
production (e.g., for shallow geohazards).

Recommendation — Prior to conducting exploration or exploitation activities that
involve anchoring, placement of drilling rigs or production facilities on the sea
floor, or installation of pipelines, licensees should be required to conduct a
remote sensing survey of the sea floor to evaluate the potential for shipwrecks
and other submerged archaeological resources. Licensees should be required to
submit an archaeological assessment report by a qualified marine archaeologist to
include any identified archaeological resources and recommendations for
avoidance or further investigation. Based on the report, the Ministry could
require avoidance or other protective measures.

Issue #4 Effects of Airgun Noise on Marine Mammals and Turtles

The Mediterranean Sea supports a diverse marine mammal fauna, including several species listed
by the IUCN as endangered (e.g., fin whale) or vulnerable (e.g., sperm whale). Common species
are likely to include the bottlenose dolphin, common dolphin, Risso’s dolphin, and striped
dolphin. The rare, critically endangered Mediterranean monk seal may be present in nearshore
Cyprus waters but is unlikely to be found in offshore waters of the licence area due to the depth
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and distance from shore. Three sea turtles species occur in the area; the green and loggerhead
turtles are endangered, and the leatherback turtle is critically endangered.

A common feature of most marine seismic surveys is the use of “airguns” (a compressed air
sound source that is usually towed behind a vessel) to generate sound waves to penetrate the
earth’s crust. During these surveys, there is a risk of temporary or permanent auditory trauma to
marine mammals and sea turtles within a range of a several hundred metres from a typical airgun
array, particularly if they swim beneath the array. Baleen whales (e.g., fin whales) and some
deep-diving species (e.g., sperm whales and beaked whales) may be at even greater risk than
small dolphins. Relatively little is known of sea turtle hearing, but sounds produced by airguns
overlap with the frequency range where turtle hearing is most sensitive. Marine mammals and sea
turtles may avoid seismic survey areas at ranges of several kilometres from an airgun array.

The SEA did not identify any Cyprus regulations or guidelines specifically protecting marine
mammals or sea turtles from auditory trauma during seismic surveys. Mitigation
recommendations are proposed based on widely used protective measures that have been
developed for the U.K. and the U.S. Gulf of Mexico.

Recommendation — During seismic surveys, licensees should be required to
implement a protocol to reduce the risk of auditory trauma to marine mammals
and sea turtles. The protocol should include, at a minimum, the following
provisions:

e Soft start — Every time the use of the seismic array is initiated, “soft-start”
procedures should be used to allow time for marine mammals and turtles to
move away before the array reaches full power. The process should begin
with the smallest source in an array and build up slowly over 20 to
40 minutes.

¢ Visual monitoring — Beginning at least 30 minutes before startup during
daylight hours, visual observers should monitor a safety (exclusion) zone of
500-m radius around the source vessel. Startup of the array cannot begin
until the safety zone is clear of marine mammals and turtles for at least
20 minutes.

e Shutdown of the array — Visual monitoring of the sea surface should
continue while the seismic array is operating during daylight hours, and the
array should be shut down if a whale, monk seal, or sea turtle enters the
safety zone during visual monitoring. A whale is defined as a cetacean other
than Family Delphinidae (i.e., including any baleen, sperm, or beaked whale).

Issue #5 Effects of Seismic Survey Vessels and Towed Streamers on Fishing
and Shipping

During seismic surveys, a moving safety zone is maintained around the vessel and its towed
streamers. The moving safety zone is necessary to prevent fishing vessels or other ships from
damaging the survey equipment. A typical example could be 20 km long and 12 km wide and, if
moving at 4.5 knots (8.3 km/hr), could take 2 to 3 hours to pass a particular point. Fishing
activities in the licence area, including bottom trawling and long-lining, may be temporarily
interrupted due to the extent of the moving safety zone around the survey vessel. The safety
zones could result in temporary exclusion of fishing boats and other ships from certain areas.
Some vessels would need to detour around the area. There is also the possibility of entanglement
with long-line sets.

No existing control measures for this activity were identified. However, the Hydrocarbons
Regulations of 2007 require licensees to ensure that operations are conducted in an
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environmentally acceptable and safe manner, consistent with the applicable environmental
legislation and good international industry practice. Also, it is assumed that survey vessels would
use appropriate signals in accordance with International Maritime Law (including
communications via radio, lights, and flags) to warn other vessels of the exclusion zone.

Recommendation — Licensees should be required to consult with stakeholders
prior to conducting streamer surveys to ensure that conflicts with fishing and
shipping activities are minimised.

Issue #6 Effects of Well Testing on Air and Water Quality

If a hydrocarbon formation is discovered during exploratory drilling, well testing may be
conducted. A well test is a procedure to determine the productive capacity, pressure,
permeability, and/or extent of a hydrocarbon reservoir. If hydrocarbons are brought to the surface
during the well test, they are disposed of by burning. This combustion will result in emissions to
the atmosphere. Air pollutant emissions from well testing will have a localised effect on air
quality near the wellsite during the test period. Due to the distance offshore, no effects on coastal
or onshore air quality are expected. However, fallout of oil droplets from well testing can
produce a sheen on the sea surface, which would represent a significant effect.

Recommendation — During well testing, licensees should be required to (1) use a
high-efficiency burner to reduce the amount of hydrocarbon fallout and
(2) monitor the sea surface to ensure that no visible sheen is produced.

Issue #7 Effects of Helicopter Traffic on Important Bird Areas

Vessel and helicopter traffic could periodically disturb individuals or groups of coastal birds. The
effects would be similar to those of existing vessel and aircraft traffic. It is likely that individual
birds would experience at most a short-term, behavioural disruption, and the effect is considered
minor. However, significant effects could occur if helicopters traveled frequently over Special
Protection Areas (SPAs) designated under the Birds Directive, or other Important Bird Areas
(IBAs). There are currently seven designated SPAs and 25 identified IBAs on Cyprus.

Recommendation — Licensees should be advised that helicopters engaged in
support operations should avoid flying over SPAs and IBAs when traveling to or
from the drilling rig. A map of SPAs and IBAs should be provided for this
purpose.

Issue #8 Effects of Structure Removals on Marine Mammals and Sea Turtles

If offshore production facilities are established in the licence area, they would eventually be
decommissioned at the end of their useful life. During decommissioning, offshore production
facilities such as platforms would be removed. Typically, the platform legs are cut at the sea
floor, sometimes using explosives. For offshore pipelines, the most common international
practice is to clean the pipeline and abandon it in place.

If explosive charges are used for platform removal, then there is the potential for effects on
marine mammals and sea turtles, including endangered, critically endangered, and vulnerable
species. The risk of deaths and injuries of marine mammals and turtles can be effectively avoided
through monitoring during removal operations.
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Recommendation — Licensees should be required to follow international best
practice for safe structure removal during decommissioning. Prior to structure
removals, a decommissioning plan should be prepared that includes monitoring
for the presence of marine mammals and sea turtles to avoid effects of underwater
detonations.

Issue #9 Effects of Oil Spills on the Marine Environment

Oil spills are rare events, but the environmental and socioeconomic effects can be significant.
The effect could vary substantially depending on the size of the spill, its chemical characteristics,
the oceanographic and meteorological conditions at the time, and the effectiveness of spill
response measures.

Spill prevention measures and contingency planning are key elements in reducing the risk of
significant effects from oil spills. Under the Hydrocarbons Regulations of 2007, licensees must
prepare and submit to the Minister for evaluation and approval a contingency plan for
hydrocarbon leakage and fire. In the event of leakage or fire, the licensee immediately applies the
relevant contingency plan. The licensee is required to take reasonable and necessary measures in
accordance with generally accepted practices in the international petroleum industry.

Oil spill trajectory modelling is a useful aid in contingency planning. The Mediterranean oil spill
trajectory model known as MEDSLIK has been used extensively in the region by response
agencies from various nations as well as the Regional Marine Pollution Emergency Response
Centre (REMPEC). A pilot study of the Cyprus EEZ has been conducted by the Cyprus
Oceanography Centre using summer meteorological and oceanographic conditions. Results
showed that for this particular period, the coast of Cyprus was not at risk (Figure 1.8). Additional
modelling of trajectories over multiple seasons and spill sites (e.g., individual blocks) would aid
in predicting the fate of an oil spill in the licence area, identifying potentially affected
environmental resources, and determining minimum response times for contingency planning.

Figure 1.8. An example of the MEDSLIK oil spill predictions during a pilot study carried out by
the Cyprus Oceanography Centre using summer meteorological and oceanographic
data.
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Recommendation — Conduct additional spill trajectory modelling using
MEDSLIK to identify likely spill trajectories from multiple launch points in the
licence area using seasonal meteorological and oceanographic data. Use the
results to determine the likely fate of spills in the licence area, potentially affected
environmental resources, and minimum times for a spill to reach shorelines of
Cyprus and other countries in the region.

1.5.2 Recommendations for Additional Control, Management, and
Monitoring

The Republic of Cyprus recently revised its legal framework to fully harmonise it with Directive
94/22/EC of the European Parliament on conditions for granting and using authorisations for the
prospection, exploration, and production of hydrocarbons. The Hydrocarbons Law of 2007 and
the Hydrocarbons Regulations of 2007 constitute the basic legal framework for offshore oil and
gas activities in the licence area. However, Cyprus does not currently have regulations
controlling drilling fluids and cuttings, produced water, or related discharges from offshore
facilities.

No EU directives or guidance were identified concerning regulation of discharges from offshore
hydrocarbon activities. However, two parallel sets of guidance have been used by other EU
countries: the OSPAR Convention and the Barcelona Convention.

OSPAR Convention. For most of the hydrocarbon-producing states of western Europe
(contracting parties are Belgium, Denmark, Finland, France, Germany, Iceland, Ireland,
Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and the United
Kingdom), the “Convention for the Protection of the Marine Environment of the North-East
Atlantic” (OSPAR Convention) is the basis for national laws governing the discharge of offshore
effluents.

Activities under the OSPAR Convention are organised into six strategies: (1) protection and
conservation of marine biodiversity and ecosystems; (2) eutrophication; (3) hazardous substances;
(4) offshore oil and gas industry; (5) radioactive substances; and (6) monitoring and assessment.
The offshore oil and gas industry strategy includes decisions and recommendations concerning
offshore chemicals, produced water, organic-phase drilling fluids, management of offshore
cuttings piles, disposal of disused offshore installations, environmental management systems,
toxicity testing, monitoring and reporting, and related topics. Member states commit to
implementing OSPAR decisions and recommendations in their national regulatory system.

Barcelona Convention. In 1976, 16 Mediterranean countries adopted the “Convention for the
Protection of the Mediterranean Sea Against Pollution” (Barcelona Convention). The Barcelona
Convention includes an offshore protocol specifically developed to control pollution during
offshore hydrocarbon activities. This protocol was adopted in 1994 and has been signed and
ratified by Cyprus; however, it has not yet entered into force because it has not been ratified by
the requisite number of countries. The offshore protocol addresses control of harmful or noxious
substances and materials; oil and oily mixtures; drilling fluids and cuttings; sewage; garbage;
reception facilities, instructions, and sanctions; safety measures; contingency planning;
monitoring; removal of installations; specially protected areas; and transboundary pollution.

The Barcelona Convention offshore protocol is the basis for produced water discharge standards
in several Mediterranean EU countries and would be a logical starting point for Cyprus to develop
discharge requirements for offshore hydrocarbon activities. In addition, the Barcelona
Convention offshore protocol provides a comprehensive set of guidelines for various aspects of
offshore activities in a single document, in contrast to the numerous decisions, recommendations,
and amendments of the OSPAR Convention. Two disadvantages of the Barcelona Convention
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offshore protocol are that it has not legally entered into force and its provisions are somewhat out
of date.

Recommendation — Discharge requirements should be established for drilling
fluid and cuttings, produced water, and other effluents from offshore hydrocarbon
activities in the licence area. In developing the requirements, the Barcelona
Convention offshore protocol and the OSPAR Convention offshore oil and gas
industry strategy should be considered as sources of guidance. In addition, it is
recommended that detailed requirements of the Barcelona Convention offshore
protocol and its annexes should be reviewed to ensure that all hydrocarbon
activities in the licence area are consistent with the requirements of the protocol.

1.5.3 Data Gaps

This Environmental Report includes a review of existing environmental and socioeconomic data
for the region. While data gaps are noted for several individual topics, only those relevant to the
offshore licensing programme are listed here. Foremost is the lack of knowledge concerning the
ecology of the Eratosthenes Seamount, including the extent and biological characteristics of its
deepwater coral communities. In order to fill this gap, a reconnaissance study of the seamount
would need to be conducted, including a combination of side-scan sonar surveys to map the extent
of emergent hard bottom, visual observations (e.g., using a benthic camera) to document the
presence of deepwater corals and other epifauna in relation to sea floor characteristics, and
collection of benthic samples (e.g., dredges, trawls, box cores) to aid in identifying the fauna.
Filling these data gaps will be useful in establishing a better baseline of the pre-existing
environmental conditions, but this is not considered a prerequisite to continuing with the licensing
activities.

In summary, the relevant data gaps identified in the Environmental Report, with recommendations
for further study, are as follows:

o Assessment of Eratosthenes Seamount ecology including deepwater corals;

o Measurements of hydrocarbon and trace metal concentrations in sea floor sediments from the
licence area to provide a useful baseline for detecting future changes due to offshore
hydrocarbon activities;

e Extension or increase of resolution of the existing ocean flow models in order to improve the
accuracy and reliability of oil spill fate and trajectory modeling; and

o Collection of additional subsurface current, temperature, and salinity data in the licence area
at sufficiently high temporal and/or spatial resolution to constrain ocean flow forecasting
models and circulation hypotheses.
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Chapter 2
Introduction

2.1 BACKGROUND

In 2007, the Republic of Cyprus held its 1st Licensing Round for the grant of Hydrocarbon
Exploration Licences and subsequent Hydrocarbon Exploitation Licences within its Exclusive
Economic Zone (EEZ). The licence area lies within the EEZ of the Republic of Cyprus and
consists of 13 blocks (Figure 2.1), of which 11 were included in the 1st Licensing Round.
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Figure 2.1. Location of the Cyprus Exclusive Economic Zone considered for hydrocarbon
licensing.

The competent authority for offshore hydrocarbon licensing is the Council of Ministers,
represented by the Ministry of Commerce, Industry and Tourism. Accordingly, the Ministry
initiated this Strategic Environmental Assessment (SEA) of the hydrocarbon licensing
programme. An SEA is required to ensure environmental protection and sustainable development
in decisions regarding government plans and programmes. This SEA has been prepared by a
consortium consisting of Marine Communication Services, Inc. (MCI), Aeoliki Ltd., and CSA
International, Inc. (CSA) in cooperation with the University of Cyprus Oceanographic Centre. A
list of contributing authors, professional affiliates, and their fields of expertise is presented in
Appendix A. The SEA was conducted according to the provisions of the Assessment of Impact
on the Environment from Certain Plans and/or Programmes Law (No. 102(1)/2005), which is
harmonised with Directive 2001/42/EC of the European Parliament and of the Council. This
Environmental Report presents the findings of the SEA.
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2.2 STRATEGIC ENVIRONMENTAL ASSESSMENT PURPOSE AND
SCOPE

According to Directive 2001/42/EC, the purpose of an SEA is to identify, describe, and evaluate
the “likely significant environmental effects of implementing the plan or programme, and
reasonable alternatives taking into account the objectives and the geographical scope of the plan
or programme.”

The purpose of this SEA is to evaluate the likely significant environmental effects of
implementing the hydrocarbon licensing programme in the Cyprus EEZ. Because this is a new
area for hydrocarbon activities, there is no detailed scenario for development. Accordingly, the
SEA focuses broadly on those activities most likely to result from the licensing programme,
including prospecting, exploration, and exploitation. It is expected that detailed, specific
Environmental Impact Assessments (EIAs) will be prepared for individual projects.

Specific objectives of the SEA are as follows:

o Describe the suite of hydrocarbon activities that may reasonably be expected to occur in the
licensing area;

o Describe existing control measures governing hydrocarbon activities;

e Summarise existing environmental information and describe the baseline environment of the
licensing area;

o Identify potential environmental effects of hydrocarbon activities and evaluate those likely to
be significant;

¢ Recommend additional management and monitoring measures where necessary to ensure
environmental protection and sustainable use of resources; and

o Identify data gaps and shortcomings in the existing information that could be remedied by
further study.

Table 2.1 summarises the required contents of an Environmental Report for an SEA as specified
in Annex | of Directive 2001/42/EC and where the required information is presented in this
Environmental Report.

2.3 STRATEGIC ENVIRONMENTAL ASSESSMENT PROCESS AND
METHODOLOGY

The SEA process included the following steps:
e Developing a detailed revised outline for the Environmental Report based on a review of
relevant European Community directives and guidance, similar SEAs for offshore

hydrocarbon activities, and consultation with the Ministry;

e Preparing a review of the legal and regulatory context for offshore hydrocarbon activities in
the Cyprus EEZ;

e Conducting a literature search for environmental baseline information;

e Preparing a description of likely hydrocarbon activities based on the location, environmental
characteristics, and nearby industry activities;
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Identifying impact agents (e.g., effluents, emissions, and accidents);

Identifying potential environmental effects and evaluating those identified as potentially

significant; and

Developing recommendations for additional management and monitoring measures.

The SEA is subject to public consultation in accordance with the EIA Law (No. 102(1)/2005) and
Directive 2001/42/EC. The Ministry is planning to organize a public conference/workshop to be
held during October 2008 in Nicosia to present the findings and recommendations of the study.
The public and relevant authorities will be invited to hear the outcome of the study and express

their opinions, which will be incorporated into the Final Environmental Report.

Table 2.1. Required contents of an Environmental Report for a Strategic Environmental

Assessment according to Annex | of Directive 2001/42/EC.

Location in
Required Contents Environmental
Report
(@) an outline of the contents, main objectives of the plan or programme and
X T i Chapter 3.1
relationship with other relevant plans and programmes;
(b) the relevant aspects of the current state of the environment and the likely
; . . . ) Chapter 4
evolution thereof without implementation of the plan or programme;
(c) the environmental characteristics of areas likely to be significantly affected, Chapter 4
(d) any existing environmental problems which are relevant to the plan or
programme including, in particular, those relating to any areas of a particular
° . . N Chapter 4
environmental importance, such as areas designated pursuant to Directives
79/409/EEC and 92/43/EEC;
(e) the environmental protection objectives, established at international,
Community or Member State level, which are relevant to the plan or
. . . . Chapter 3
programme and the way those objectives and any environmental considerations
have been taken into account during its preparation;
(f) the likely significant effects on the environment, including issues such as
biodiversity, population, human health, fauna, flora, soil, water, air, climatic
factors, material assets, cultural heritage including architectural and Chapter 5
archaeological heritage, landscape, and the interrelationship between the above
factors;’
(g) the measures envisaged to prevent, reduce and as fully as possible offset any
A . . ; Chapter 3.4
significant adverse effects on the environment of implementing the plan or
] Chapter 6.2
programme;
(h) an outline of the reasons for selecting the alternatives dealt with, and a
- . X A Chapter 3.1.3
description of how the assessment was undertaken including any difficulties Chanter 2
(such as technical deficiencies or lack of know-how) encountered in compiling P
A L Chapter 6.3
the required information;
(i) adescription of the measures envisaged concerning monitoring in accordance Chapter 3.4
with Article 10; Chapter 6.2
(1) anon-technical summary of the information provided under the above Chapter 1

headings.

! These effects should include secondary; cumulative; synergistic; short-, medium-, and long-term
permanent and temporary; and positive and negative effects.
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REPORT ORGANIZATION

The main chapters of this Environmental Report are as follows:

1. Non-Technical Summary;

2. Introduction (this chapter) — describes the purpose, scope, and methods of the SEA and
organization of the Environmental Report;

3. Description of Licensing Programme and Hydrocarbon Activities — summarises the
programme, the regulatory context including existing control measures, and the types of
hydrocarbon activities anticipated;

4. Compilation of Environmental Information — summarises environmental characteristics of the
area and any existing environmental problems that are relevant to the programme;

5. Impact Assessment — evaluates the potentially significant environmental impacts of
implementing the licensing programme, including prospecting, exploration, and exploitation
activities; and

6. Conclusions and Recommendations — summarises key impact findings, recommends
additional management and monitoring measures, and identifies regulatory considerations.
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Chapter 3
Description of Licensing Programme
and Hydrocarbon Activities

3.1 LICENSING PROGRAMME

3.1.1 Background and Objectives

The Energy Service of the Ministry of Commerce, Industry and Tourism has the overall
responsibility for energy in Cyprus. Specifically, these responsibilities include the following:

e Monitoring and coordinating the supply and availability of sufficient energy capacity for
domestic needs;

e Monitoring and participating in the formation of the European Policy for energy issues;

e Suggesting ways for implementation of the European Acquis, assisting in the preparation of
Laws, Regulations, and Rules, and implementing programmes for their promotion;

e Preparing and implementing programmes for energy conservation, promotion of renewable
energy sources (RES) and developing technologies for utilising RES; and

e Assisting the Republic in the formation of the national energy policy for Cyprus in
coordination with all other bodies involved.

The energy policy of Cyprus is fully harmonised with the energy policy of the EU. The main axis
of the energy policy involves safeguarding a healthy competition in the market, maintaining
security of the energy supply, and fulfilling the country's energy demands, all with the least
possible burden on the national economy and environment. Key aspects of implementing the
energy policy include:

o Liberalisation of the electricity market by abolishing the monopoly of the Electricity
Authority of Cyprus on the generation and supply of electricity. Developments are also being
followed to import natural gas;

o Liberalisation of the oil sector by abolishing the pricing control system and
cross-subsidization between different oil products and the adjustment of prices on the basis of
market events and the excise duty in force;

e The establishment and operation of a strategic oil stock terminal;

e The implementation of development programmes related to the use of energy conservation,
technologies, utilization of ingenious RES, and the protection of the environment from
industrial pollution; and

e The promotion of oil products and other environmentally friendly sources of energy such as
natural gas.

The offshore licensing programme is a key aspect of the national energy policy. The objective of
the programme is to promote the development of hydrocarbon resources within the EEZ, which
are national resources owned by the Republic of Cyprus. Through the licensing programme, the
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hydrocarbon potential of the EEZ can be evaluated, and if commercially exploitable resources are
discovered, they can be promptly and efficiently developed.

3.1.2

Block Locations and Licensing Schedule

The study area, which lies within the Cyprus EEZ, is approximately 51 000 km?and consists of
13 blocks (Figure 3.1). The 1* Licensing Round, which was held in 2007, included 11 of the
blocks in the EEZ (Table 3.1).
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Figure 3.1. Location of Exploration Blocks in the Cyprus Exclusive Economic Zone.

Table 3.1. Selected characteristics of the licence blocks.

Average MaXiml!m il 'V””‘m”.”f‘ dgn Minimum
position position Bathymetry Range |Surface Area -
Block depth o . o - 2 Distance to
(m) o( N Latl_tude, (ON Lon_gltude, (m) (km°?) Cyprus (km)
E Longitude) E Latitude)
1 1798.4 32.742, 34.238 33.583, 34.430 397 — 2574 5728.3 11.39
2 1575.4 34.067, 34.169 33.631, 34.428 248 — 2051 4731.6 11.70
3 1481.1 34.333, 34.265 34.442, 34.752 782 — 2020 3490.2 21.73
4 2678.3 30.128, 33.866 30.201, 34.152 2449 — 2866 2729.0 178.45
5 2470.6 30.583, 33.858 31.177, 33.554 2201 -2750 4547.8 124.98
6 2389.1 31.766, 33.968 31.820, 33.522 2002 — 2619 4554.8 79.38
7 2195.8 32.530, 34.107 32.583, 33.670 846 — 2613 4554.8 53.94
8 1764.0 32.583, 34.074 32.686, 33.649 730 — 2588 4554.8 43.96
9 2108.6 33.250, 33.970 33.252, 33.548 1887 — 2351 4271.9 48.12
10 2044.9 30.708, 33.498 31.828, 33.178 1652 — 2475 2555.1 143.86
11 1621.7 32.245, 33.443 32.547, 33.492 1194 — 2186 2953.8 122.75
12 1633.9 32.991, 33.468 32.672, 33.500 1185 - 2026 4605.3 117.88
13 2068.1 33.895, 33.939 34.291, 33.990 2010 — 2124 1436.0 76.51
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3.1.3 Alternatives Considered

According to Directive 2001/42/EC, the SEA should address “reasonable alternatives taking into
account the objectives and the geographical scope of the plan or programme.”

According to EC guidance, the environmental report should be prepared containing relevant
information, identifying, describing and evaluating the likely significant environmental effects of
implementing the plan or programme, and reasonable alternatives, taking into account the
objectives and the geographical scope of the plan or programme. The Ministry considered
reasonable alternatives in the process of designating the boundaries of the licence blocks,
purposefully creating a buffer zone of 15 — 20 km nearshore as a conservation measure. The
existence of important habitats and ecosystems within the licence area was also taken into
consideration. It was determined that these areas would be protected by requiring site-specific
mitigation measures rather than altering the configuration of the licence blocks as described
elsewhere in this report.

3.2 LEGAL AND REGULATORY CONTEXT

3.2.1 Hydrocarbon Licensing

The Republic of Cyprus has recently revised its legal framework in order to fully harmonise it
with Directive 94/22/EC of the European Parliament and of the Council of 30 May 1994 on
conditions for granting and using authorisations for the prospection, exploration, and production
of hydrocarbons.

Hydrocarbons activities in the Republic of Cyprus are governed by the following legislation:

e The Hydrocarbons (Prospecting, Exploration, and Exploitation) Law, No. 4(l) of 2007 —
subsequently referred to as the Hydrocarbons Law of 2007.

e The Hydrocarbons (Prospecting, Exploration, and Exploitation) Regulations of 2007 —
subsequently referred to as the Hydrocarbons Regulations of 2007.

Other relevant legislation includes the Contiguous Zone Law (63(1) of 2004) and the Exclusive
Economic Zone Law (64(1) of 2004), which define the boundaries of the nation’s contiguous zone
and EEZ, respectively. In addition, Cyprus has signed bilateral agreements with Egypt (2003)
and Lebanon (2007) delimiting the EEZ between these countries.

The competent authority for granting hydrocarbon licences is the Council of Ministers,
represented by the Ministry of Commerce, Industry and Tourism. Three types of hydrocarbon
licences can be issued: Prospecting, Exploration, and Exploitation (Table 3.2).
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Table 3.2. Types of licences for offshore hydrocarbon activities.

Type of Licence How/When Issued Characteristics
Prospecting o As determined necessary by the e Granted for up to 1 year
Ministry of Commerce, Industry and |e For evaluation of hydrocarbon potential by
Tourism identifying geological structures

¢ Includes gravity and magnetic surveys as well
as seismic surveys; no drilling

Exploration e Through Licensing Rounds open to e Granted for 3 years; possibility for two

qualified bidders renewals of 2 years each

¢ Includes gravity and magnetic surveys, seismic
surveys, and exploration drilling

¢ On each renewal, 25% of the initial licence area
is relinquished

Exploitation ¢ Inthe event of a discovery, an entity |e Granted for an initial period of up to 25 years
operating under an Exploration after the approval of a development and
Licence has the right to be granted an production plan; possibility for one renewal of

Exploitation Licence for that discovery | up to 10 years

Applicants selected during a Licensing Round for an Exploration Licence are required to enter
into a Production Sharing Contract with the Republic of Cyprus. The Contract addresses the
exploration period as well as the exploitation period in the event of a commercial hydrocarbon
discovery.

3.2.2  Strategic Environmental Assessment

According to the provisions of the Assessment of Impact on the Environment from Certain Plans
and/or Programmes Law (No. 102(1)/2005), which is harmonised with Directive 2001/42/EC of
the European Parliament and of the Council, an SEA is required for the consideration of
environmental protection and sustainable development in decisions regarding the Republic's plans
and programmes. The required contents of an SEA have been summarised in Section 2.2.

3.2.3 Environmental Impact Assessments

According to the Hydrocarbons Law of 2007, an entity that submits an application for an
Exploitation Licence is obliged to submit an EIA for compliance with the provisions of the
Assessment of Impact on the Environment from Certain Works Law (No. 140(1) of 2005).

3.3 OVERVIEW OF HYDROCARBON ACTIVITIES

For this assessment, three main phases of offshore hydrocarbon activities are recognised, based on
the licences issued by the Ministry: prospecting, exploration, and exploitation. Brief summaries
of these activities are presented in Sections 3.3.1, 3.3.2, and 3.3.3. Activities are described in
more detail in Chapter 5, Impact Assessment.

3.3.1 Prospecting

Under the Hydrocarbons Law of 2007, “prospecting for hydrocarbons” means the attempt to
locate hydrocarbons and/or to evaluate the hydrocarbon potential by any appropriate method other
than drilling. Prospecting typically involves a suite of geophysical and geological activities,
including seismic surveys, geological and geochemical sampling, electromagnetic surveys, and
remote sensing surveys. Prospecting activities are often considered to be part of the exploration
phase (e.g., in the offshore protocol of the Barcelona Convention), but they are discussed
separately in this SEA because the activities and impacts are so different from those of
exploratory drilling.
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From an impact perspective, seismic surveys are the main concern because they are a source of
high-energy underwater noise. Seismic surveys involve the use of sound waves to develop an
image of subsurface strata and structures where hydrocarbons could accumulate and be retained.

A 2D seismic survey has already been conducted in the licence area by PGS Geophysical in 2006.
The survey covered an area of approximately 51 000 km?. A 3D seismic survey has been
conducted in Block 3. Additional seismic surveys focusing on individual blocks or areas of
interest may be conducted during the exploration and exploitation phases.

3.3.2 Exploration

During the Exploration phase, one or more exploratory wells would be drilled in a block to
determine whether commercially exploitable hydrocarbons are present. An operator may also
conduct additional seismic surveys and/or other prospecting surveys to help select drilling
locations and identify geohazards. To date, no exploratory drilling has occurred in the licence
area.

Typically, a self-contained, mobile drilling rig would be brought into the area to drill a well.
Based on water depths in the licensing area (400 to 3000 m), the most likely type of drilling rigs
would be dynamically positioned drillships or semisubmersibles, which do not anchor on the sea
floor. Each well would be drilled to a predetermined depth and either temporarily suspended or
abandoned in accordance with industry standards. During drilling, the rig may discharge drilling
fluids and cuttings and other effluents in accordance with regulations and best international
practices (see Section 3.4).

If a hydrocarbon formation is discovered during exploratory drilling, a well test may be
conducted. A well test is a procedure to determine the productive capacity, pressure,
permeability, and/or extent of a hydrocarbon reservoir, and it may involve burning a small
quantity of oil or gas. If a well is deemed productive, it may be suspended by installing cement or
mechanical plugs to isolate the hydrocarbon intervals and fitting a well suspension cap to allow
reentry of the well at a later date (for completion and production).

If no commercially exploitable reservoir is found during exploratory drilling, a well would be
permanently plugged with cement or mechanical plugs and abandoned. A site clearance survey
would be conducted to ensure that any debris from drilling activities is removed from the sea floor
around each drillsite.

3.3.3 Exploitation (Development and Production)

The exploitation phase is the process of developing and producing commercial quantities of
hydrocarbons. Key activities include drilling of development wells, installation of production
facilities, installation of export facilities such as pipelines, and routine operation of these systems.
To date, no development and production activities have occurred in the licence area.

A variety of development and production systems could be used within the licensing area. The
type of facilities selected by an operator is based on several factors, including water depth,
reservoir type, and proximity to existing oil and gas infrastructure and support operations.
Examples could include conventional fixed platforms, compliant towers, floating production
systems, or subsea systems controlled remotely from onshore facilities. The location and extent
of onshore facilities, if any, has not been determined at this stage.
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3.4 CONTROL, MANAGEMENT, AND MONITORING

341 MARPOL Convention

Cyprus is party to a number of international conventions and protocols. One of the most
important is the International Convention for the Prevention of Pollution from Ships
(MARPOL 73/78). MARPOL is the main international convention covering prevention of
pollution of the marine environment by ships from operational or accidental causes. Itis a
combination of two treaties adopted in 1973 and 1978, respectively, and has been updated by
amendments through the years. MARPOL currently comprises six Annexes, all of which have
been ratified by Cyprus:

e Annex | — Regulations for the Prevention of Pollution by QOil;

e Annex Il — Regulations for the Control of Pollution by Noxious Liquid Substances in Bulk;

e Annex Il — Prevention of Pollution by Harmful Substances Carried by Sea in Packaged
Form;

e Annex IV - Prevention of Pollution by Sewage from Ships;
e Annex V - Prevention of Pollution by Garbage from Ships; and
e Annex VI - Prevention of Air Pollution from Ships.

Table 3.3 summarises the main MARPOL provisions that are relevant for oil and gas exploration
and exploitation.

Table 3.3. Key MARPOL provisions relevant to oil and gas activities.

Environmental Aspect Relevant Provisions of MARPOL 73/78 Annex
Ship must be proceeding en route, not within a "special area" and oil
Drainage water must not exceed 15 ppm (without dilution). Vessel must be equipped |

with an oil filtering system, automatic cutoff, and an oil retention system.

Accidental oil discharge |Shipboard oil pollution emergency plan (SOPEP) required. |

Prohibits the discharge of noxious liquid substances, pollution hazard
substances, and associated tank washings. Vessels required to undergo
periodic inspections to ensure compliance. All vessels must carry a
Procedures and Arrangements Manual and Cargo Record Book.

Bulked chemicals 1, 11

Discharge of sewage is permitted only if the ship has approved sewage
treatment facilities, the test result of the facilities are documented, and
the effluent will not produce visible floating solids nor cause
discoloration of the surrounding water.

Sewage discharge

Disposal of garbage from ships and fixed or floating platforms is
Garbage prohibited. Ships must have a garbage management plan and shall be \Y/
provided with a Garbage Record Book.

Discharge of food waste ground to pass through a 25-mm mesh is

Food waste permitted for facilities more than 12 nmi from land.

Sets limits on sulphur oxide and nitrogen oxide emissions from ship
exhausts and prohibits deliberate emissions of o0zone-depleting
substances including halons and chlorofluorocarbons. Sets limits on
emissions of nitrogen oxides from diesel engines. Prohibits the
incineration of certain products on board such as contaminated packaging
materials and polychlorinated biphenyls.

Air pollutant emissions Vi
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The Mediterranean Sea is designated under MARPOL Annexes | and V as a “special area” that is
provided with a higher level of protection. For example, all oil-carrying ships are required to be
capable of retaining oily wastes on board for discharge to shore reception facilities. This involves
the fitting of appropriate equipment, including an oil-discharge monitoring and control system,
oily-water separating equipment and a filtering system, slop tanks, sludge tanks, piping, and
pumping arrangements.

Discharge requirements for the Mediterranean Sea as a “special area” under Annex V will take
effect on 1 May 2009. After that date, disposal of the following materials into the Mediterranean
Sea will be strictly prohibited: all plastics, including but not limited to synthetic ropes, synthetic
fishing nets, plastic garbage bags and all other garbage including paper products, rags, glass,
metal, bottles, crockery, dunnage, lining, and packing materials.

3.4.2 Barcelona Convention

In 1976, 16 Mediterranean countries and the European Community adopted the Convention for
the Protection of the Mediterranean Sea Against Pollution (Barcelona Convention). In 1995, the
Contracting Parties adopted an amended version of the Barcelona Convention, renamed the
Convention for the Protection of the Marine Environment and the Coastal Region of the
Mediterranean. Cyprus is a contracting party to the Barcelona Convention, along with the
European Community and 20 other countries.

The Barcelona Convention generally commits its contracting parties to take appropriate measures

to prevent, abate, combat, and eliminate pollution of the Mediterranean Sea and to protect and

enhance the marine environment so as to contribute toward its sustainable development. It further

commits the parties to:

(@) applying the precautionary principle — i.e., where there are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for postponing
cost-effective measures to prevent environmental degradation;

(b) applying the “polluter pays” principle — i.e., the costs of pollution prevention, control, and
reduction measures are to be borne by the polluter, with due regard to the public interest; and

(c) undertaking EIAs for proposed activities that are likely to cause a significant adverse impact
on the marine environment and are subject to an authorisation by competent national
authorities.

The Barcelona Convention has given rise to seven protocols addressing specific aspects of
Mediterranean environmental conservation:

e Dumping protocol;

e Prevention and emergency protocol;

e Land-based sources and activities protocol;

e Specially Protected Areas and biodiversity protocol;
o Offshore protocol (exploration and exploitation);

e Hazardous wastes protocol; and

e Integrated Coastal Zone Management protocol.
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The most relevant of these for the licensing programme is the offshore protocol (Appendix B).
Table 3.4 summarises key provisions of this protocol. This protocol was adopted on 14 October
1994 in Madrid; although Cyprus has signed and ratified the protocol, it has not yet entered into
force because it has not been ratified by the requisite number of Parties. In addition, the
provisions of the offshore protocol have no effect in the licensing area until they are enacted as
laws or regulations in Cyprus.

Table 3.4. Key provisions of the “offshore protocol” of the Barcelona Convention.

Source Guideline
Operators shall be required to use the best available environmentally effective and
General economically appropriate techniques and to observe internationally accepted standards

regarding wastes, as well as the use, storage, and discharge of harmful or noxious
substances and materials, with a view to minimising the risk of pollution.

Authorisation

All exploration and exploitation activities shall be subject to prior written authorisation
from a designated competent authority. Such authority must be satisfied that the
installation has been constructed according to international standards and practice and
the operator has the technical competence and financial capacity to carry out the
activities.

The authorisation may impose conditions regarding measures, techniques, or methods
designed to reduce to the minimum risks of and damage due to pollution resulting from
the activities.

Authorisation shall be refused if there are indications that the proposed activities are
likely to cause significant adverse effects on the environment that could not be avoided
by compliance with the conditions laid down in the authorisation.

Chemicals, including
harmful or noxious
substances and
materials

Operators of any offshore installation are required to have a Chemical Use Plan that
shows: (i) the chemicals that the operator intends to use in the operations; (ii) the
purpose or purposes for which the operator intends to use the chemicals; (iii) the
maximum concentrations of chemicals the operator intends to use within any other
substances, and maximum amounts intended to be used in any specified period; and
(iv) the area within which the chemical may escape into the marine environment.

o The use and storage of chemicals shall be approved by the competent authority on the

basis of the Chemical Use Plan. The competent authority may regulate, limit, or
prohibit the use of chemicals.

Each substance and material used for activities must be accompanied by a compound
description provided by the entity producing such substance or material.

Disposal of harmful or noxious substances and materials listed in Annex | of the
Protocol is prohibited. Disposal of substances and materials listed in Annex Il requires
a special permit. Disposal of all other harmful or noxious substances and materials that
might cause pollution requires a prior general permit.

Oil and oily mixtures

Parties to the Protocol shall develop and adopt common standards for disposal of oil

and oily mixtures. Standards shall not be less restrictive than the following:

- For machinery space drainage, maximum oil content of 15 mg/L.

- For production water, oil content not to exceed 40 mg/L monthly average, 100 mg/L
maximum at any time.

Spills of high oil content in processing drainage and platform drainage shall be

contained, diverted, and then treated as part of the product, but the remainder shall be

treated to an acceptable level before discharge, in accordance with good oilfield

practice.

Oily waste and sludges from separation processes shall be transported to shore.

All necessary precautions shall be taken to minimise losses of oil into the sea from oil

collected or flared from well testing.

All necessary precautions shall be taken to ensure that any gas resulting from oil

activities should be flared or used in an appropriate manner.
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Table 3.4. (continued).

Source

Guideline

Drilling fluids and
cuttings

Parties to the Protocol shall formulate and adopt common standards for the use and
disposal of drilling fluids and cuttings in accordance with provisions of Annex V of the
Protocol.

Water-based drilling fluids and drill cuttings are subject to the following requirements:
(a) the use and disposal of such drilling fluids shall be subject to the Chemical Use Plan
and the provisions of this Protocol regarding harmful and noxious substances and

(b) drill cuttings shall either be disposed of on land or into the sea in an appropriate site
or area as specified by the competent authority.

Oil-based drilling fluids and drill cuttings are subject to the following requirements:

(a) such fluids shall only be used if they are of a sufficiently low toxicity and only after
the operator has been issued a permit by the competent authority when it has verified
such low toxicity; (b) disposal into the sea of such drilling fluids is prohibited;

(c) disposal of drill cuttings into the sea is permitted only on the condition that efficient
solids control equipment is installed and properly operated, the discharge point is well
below the surface of the water, and the oil content is less than 100 g/kg of dry cuttings;
(d) disposal of such drill cuttings in Specially Protected Areas is prohibited; and (e) in
case of production and development drilling, a programme of seabed sampling and
analysis relating to the zone of contamination must be undertaken.

The use of diesel-based drilling fluids is prohibited. Diesel oil may exceptionally be
added to drilling fluids in such circumstances as the Parties may specify.

Sewage

Discharge of sewage from installations permanently manned by 10 or more persons is
prohibited except in cases where: (a) the installation is discharging sewage after
treatment as approved by the competent authority at a distance of at least 4 nmi from
the nearest land or fixed fisheries installation; (b) the sewage is not treated, but
discharge is carried out in accordance with international rules and standards; or (c) the
sewage has passed through a sewage treatment plant certified by the competent
authority.

Stricter provisions may be imposed where deemed necessary — e.g., because of the
ocean current regime or proximity to a Specially Protected Area or if the discharge is
mixed with harmful or noxious substances.

In all cases, the discharge must not produce visible floating solids or colouration,
discolouration, or opacity of the surrounding water.

Garbage

Disposal of all plastics is prohibited, including but not limited to synthetic ropes,
synthetic fishing nets, and plastic garbage bags as well as all other nonbiodegradable
garbage, including paper products, rags, glass, metal, bottles, crockery, dunnage, lining,
and packing materials.

Disposal of food wastes shall take place as far away as possible from land, in
accordance with international rules and standards.

If garbage is mixed with other discharges having different disposal or discharge
requirements, the more stringent requirements shall apply.

Waste disposal

Operators shall satisfactorily dispose of all wastes and harmful or noxious substances
and materials in designated onshore reception facilities, except as otherwise authorised
by the Protocol.

Safety measures

The competent authority must ensure that safety measures are taken with regard to the
design, construction, placement, equipment, marking, operation, and maintenance of
installations.

The competent authority must ensure that, at all times, the operator has on the
installations adequate equipment and devices, maintained in good working order, for
protecting human life, preventing and combating accidental pollution, and facilitating
prompt response to an emergency, in accordance with the best available
environmentally effective and economically appropriate techniques and provisions of
the operator’s Contingency Plan.

The competent authority shall require a certificate of safety and fitness for the purpose
issued by a recognised body to be submitted with respect to production platforms,
mobile offshore drilling units, offshore storage facilities, offshore loading systems and
pipelines, and such other installations as may be specified.

Safety measures are further detailed in Annex VI of the Protocol.
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Table 3.4. (continued).

Source

Guideline

Contingency
planning

Operators of installations are required to have a Contingency Plan to combat accidental
pollution, coordinated with the nation’s Contingency Plan established in accordance
with the Protocol concerning Cooperation in Combating Pollution of the Mediterranean
Sea by Oil and Other Harmful Substances in Cases of Emergency and approved in
conformity with the procedures established by the competent authorities.

Each contracting party shall establish coordination for the development and
implementation of Contingency Plans. Such plans shall be established in accordance
with guidelines adopted by the competent international organization.

Specific requirements for Contingency Plans are provided in Annex VII of the Protocol.

Monitoring

Operators shall be required to measure, or to have measured by a qualified expert, the
effects of activities on the environment and to periodically report on them or upon
request by the competent authority.

The competent authority shall establish, where appropriate, a national system to
regularly monitor installations and the impact of activities on the environment so as to
ensure that the conditions attached to the grant of the authorisation are being fulfilled.

Removal of
installations

Operators shall be required by the competent authority to remove any installation that is
abandoned or unused in order to ensure safety of navigation. Such removal shall also
have due regard to other legitimate uses of the sea, in particular fishing, the protection
of the marine environment, and the rights and duties of other nations. The operator
shall take all necessary measures to prevent spillage or leakage from the site of the
activities.

The competent authority shall require the operator to remove old or unused pipelines or
to clean them inside and either abandon or bury them so that they do not cause
pollution, endanger navigation, hinder fishing, threaten the marine environment, nor
interfere with other legitimate uses of the sea or with the rights and duties of other
nations. The competent authority shall ensure that appropriate publicity is given to the
depth, position, and dimensions of any buried pipeline and that such information is
indicated on nautical charts.

Specially Protected
Areas

For the protection of areas defined in the Protocol concerning Mediterranean Specially
Protected Areas and any other area established by a party and in furtherance of the
goals stated therein, the parties shall take special measures in conformity with
international law, either individually or through multilateral or bilateral cooperation, to
prevent, abate, combat, and control pollution arising from activities in these areas.
In addition to the measures referred to in the Protocol concerning Mediterranean
Specially Protected Areas for the granting of authorisation, such measures may include:
(a) Special restrictions or conditions when granting authorisations for such areas:
(i) The preparation and evaluation of Environmental Impact Assessments (EIAS);
(ii) The elaboration of special provisions in such areas concerning monitoring,
removal of installations, and prohibition of any discharge.
(b) Intensified exchange of information among operators, competent authorities,
Parties, and the Organization regarding matters that may affect such areas.

Transboundary
effects

Each nation shall take all measures necessary to ensure that activities under its
jurisdiction are so conducted as not to cause pollution beyond the limits of its
jurisdiction.

Environmental
Impact Assessments

Applications for authorisation of activities must include a survey concerning the effects
of the proposed activities on the environment.

The competent authority may, in light of the nature, scope, duration, and technical
methods employed in the activities and of the characteristics of the area, require that an
EIA be prepared.

e Minimum contents of an EIA are specified in Annex 1V of the Protocol.

1

“Protocol for the Protection of the Mediterranean Sea against Pollution Resulting from Exploration and Exploitation

of the Continental Shelf and the Seabed and its Subsoil.” This protocol was adopted on 14 October 1994 by the
contracting Parties; although Cyprus has signed and ratified the protocol, it has not yet entered into force because it
has not been ratified by the requisite number of Parties.
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3.4.3

Other International Conventions and Protocols

Cyprus is party to a number of other international conventions and protocols, as summarised in

Table 3.5.

Table 3.5. Other relevant international conventions and agreements to which Cyprus is a party.

Protocol

Explanation

RAMSAR Convention
on Wetlands (1971)

Provides the framework for national action and international cooperation for
conservation and wise use of wetlands. Parties agree to: (1) work towards the wise
use of wetlands through national land-use planning, appropriate policies and
legislation, management actions, and public education; (2) designate suitable wetlands
for the List of Wetlands of International Importance and ensure their effective
management; and (3) cooperate internationally concerning transboundary wetland
systems and development projects affecting wetlands.

Convention on the
Conservation of
Migratory Species of
Wild Animals (CMS)
(1979)

The CMS aims to conserve terrestrial, marine, and avian migratory species throughout
their range. CMS Parties strive to protect migratory species threatened with
extinction, conserve or restore places where they live, mitigate obstacles to migration,
and control other factors that might endanger them. CMS also promotes concerted
action among the states.

United Nations Law of
the Sea Convention
(UNCLOS) (1982)

Provides a universal legal framework for the management of marine natural resources,
including efforts to prevent, reduce, and control marine pollution.

Vienna Convention for
the Protection of the
Ozone Layer (1985)

Commits governments to take measures to protect human health and the environment
against adverse effects resulting from depletion of the ozone layer. Cooperative
research and information exchange are encouraged to understand and assess effects of
ozone layer modification on human health and the environment.

Montreal Protocol on
Substances that Deplete
the Ozone Layer (1987)

Supplements the Vienna Convention and is designed to regulate the production and
consumption of ozone-depleting substances. Phase-out schedules are specified for
controlled substances to allow for progressive tightening over time as scientific
evidence for ozone depletion trend is strengthened and substitutes are developed.

Framework Convention
on Climate Change
(FCCC) (1992)

Aims to stabilise greenhouse gas concentrations in the atmosphere at levels that
would prevent dangerous human interference with the climate system and that are
consistent with sustainable development. Governments should take precautionary
measures to anticipate and prevent or minimise climate change and its adverse effects.

Agenda 21 of the United
Nations Conference on
Environment and
Development (1992)

Agenda 21, also known as the Rio Declaration, is a comprehensive plan of action to
be taken globally, nationally, and locally by governments and organizations to reduce
human impacts on the environment. Chapter 17 of Agenda 21 addresses protection of
the oceans, and Section 17:30 calls for states to assess the need for additional
measures to control degradation of the marine environment from sea-based activities,
including activities associated with oil and gas platforms.

Convention on
Biological Diversity
(1992)

In support of conserving biological diversity, governments commit to integrating
conservation and sustainable use of biological resources into national decisionmaking,
establishing a system of protected areas, and requiring environmental impact
assessment of proposed projects that may adversely affect biological diversity.

Kyoto Protocol to the
FCCC (1997)

The Kyoto Protocol has the same objectives, principles, and institutions as the FCCC,
but significantly reinforces the Convention by committing the parties to individual,
legally binding objectives for the reduction or limiting of their greenhouse gas
emissions.

Stockholm Convention
(2001)

The Stockholm Convention is a global treaty to protect human health and the
environment from persistent organic pollutants by prohibiting, phasing out as soon as
possible, or restricting the production, placing on the market, and use of these
substances.
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3.4.4 National Regulations

The Hydrocarbons Regulations of 2007 include several provisions relating to protection of the
environment, as summarised in Table 3.6.

Table 3.6. Environmental provisions of the Hydrocarbons Regulations of 2007.

Regulation Number

Explanation

Applications
6(6)(d)

Applications that are submitted for an exploration licence are required to include a short
notice regarding the exploration activities and possible impact they have to the
environment and measures that the exploration work programme intends to take for
dealing with them.

Work practices
13(1)

A licensee shall carry out hydrocarbon operations in a proper, safe, and workmanlike
manner and in accordance with good oilfield practices. A licensee shall, at all times,
comply with the present Regulations and any other legislation, guidelines, and
instructions relating to work practices, employers’ obligations, safety, and health at
work and the rights of employees.

Work practices
13(2)

A licensee shall: (a) ensure that all materials, supplies, machinery, plant, equipment,
and installations used by the licensee and subcontractors comply with generally
accepted standards in the international petroleum industry and are of proper
construction and kept in good working order; (b) use natural resources of the licensed
area as productively as practicable; (c) prevent damage to producing formations and
ensure that hydrocarbons discovered, mud, or any other fluids or substances do not
escape or be wasted; (d) prevent damage to hydrocarbon and water-bearing strata that
are adjacent to a producing formation or formations and prevent water from entering
any strata bearing hydrocarbons, except where water injection methods are used for
secondary recovery operations or are intended otherwise in accordance with generally
accepted international petroleum industry practice; (e) properly store hydrocarbons in
receptacles constructed for that purpose, and not store crude oil in an earthen reservoir,
except temporarily in an emergency; and (f) implement provisions of the Solid and
Dangerous Waste Law with respect to hydrocarbon wastes.

Protection of the
environment
15(1)

A licensee shall ensure that hydrocarbon operations are conducted in an
environmentally acceptable and safe manner, consistent with the applicable
environmental legislation and good international industry practice, and are monitored to
ensure the same.

Protection of the
environment
15(2)

A licensee shall take all necessary measures to: (a) minimise any avoidable
environmental damage or destruction to the water, the soil, or the atmosphere in relation
to hydrocarbon operations; (b) the provisions of the International Convention for Civil
Liability concerning Damage from Qil Pollution are met.

Protection of the
environment
15(3)

If the licensee's failure to comply with the provisions of Sub-regulations (1) and

(2) above and any relevant legislation results in environmental pollution in water, the
soil, or the atmosphere, the licensee takes all necessary and reasonable measures to
remedy or eliminate the pollution and the effects thereof.

Protection of the
environment
15(4)

If the Minister reasonably determines that any works or installations erected by the
licensee or any operations conducted by the licensee endanger or may endanger persons
or third-party property or cause pollution or harm wildlife, marine organisms, or the
environment to a degree that the Minister deems unacceptable, the Minister may require
the licensee to take remedial measures and repair any damage to the environment.

Contingency plan
15(6)(a)

Prior to the commencement of any drilling operations, the licensee prepares and submits
to the Minister for evaluation and approval a contingency plan for hydrocarbon leakage
and fire. In the event of leakage or fire, the licensee immediately applies the relevant
contingency plan.

Contingency plan
15(6)(b)

In a case of any emergency or accident, other that those referred to in Sub-Regulation
(6)(a) that affect the environment, the licensee takes reasonable and necessary measures
in accordance with generally accepted practices applied in the international petroleum
industry.

Contingency plan
15(7)

In the event that the licensee fails to take steps, measures, or action as required in the
Sub-Regulations (1) to (6), within the time period specified by the Minister, the
Minister may direct to be taken any action which may be necessary, and the licensee
shall be liable for the costs and expenses of such actions.
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Table 3.6. (continued).

Regulation Number Explanation

A licensee shall ensure that the well design and conduct of drilling operations, including

Drilling practices without limitation its casing, cementing, well spacing, and plugging operations, are in

17(1) accordance with generally accepted practices in the international petroleum industry.
Unless otherwise directed by the Minister, on expiry or termination of a licence or
relinquishment of part of the licensed area, the licensee shall: (a) remove all equipment
and installations, structures, plants, appliances, and pipelines from the relinquished area

Abandonment or former licensed area in a manner agreed with the Minister pursuant to an

16(1) abandonment plan provided by the Contract; and (b) perform all necessary site

restoration activities in accordance with good international petroleum industry practice,
and shall take all other action necessary to prevent hazards to human life or to the
property of others or the environment.

Before abandoning any well, a licensee shall give, in the case of a producing well, not
less than thirty (30) days' written notice and, in the case of any other well, not less than

Well abandonment two (2) days’ written notice to the Minister of its intention to abandon. Such notice

18(1) shall be accompanied by a satisfactory programme for the abandonment and plugging
of the well identified in the notice.
A licensee shall (a) undertake to securely plug such well to prevent pollution and
possible damage to the reservoir and shall, except as the Minister may otherwise direct
Well abandonment or the Contract may otherwise provide, remove all equipment, materials, and facilities
18(3) relating thereto; (b) ensure that cemented strings or other forms of casing shall not be

withdrawn without the prior written approval of the Minister; and (c) permit an
authorised officer to inspect such operations.

Construction and
maintenance of A licensee shall maintain in good condition and repair all structures, equipment, and
installations, pipelines, |other installations in the licensed area or used in connection with the hydrocarbon
and related facilities  |operations.

19(1)

In conducting offshore operations, a licensee shall, in accordance with international
Construction and petroleum industry practice and applicable legislation and regulations, ensure that
maintenance of works and installations erected shall: (a) be constructed, placed, marked, buoyed,

installations, pipelines, |equipped and maintained so that there are safe and convenient channels for shipping;
and related facilities  |(b) be fitted with navigational aids and illuminated between sunset and sunrise; (c) be
19(2) kept in good repair and working order; and (d) not hinder navigation or fishing or cause
pollution of the sea or rivers.

3.5 OTHER RELEVANT EU DIRECTIVES

Two European Community Directives have been cited previously as central to the licensing
programme and this Environmental Report. Directive 94/22/EC specifies conditions for granting
and using authorisations for the prospection, exploration, and production of hydrocarbons.
Directive 2001/42/EC concerns environmental assessment of plans and programmes and is the
basis for this Environmental Report. Other European Community Directives that are broadly
relevant to activities in the marine environment include the Habitats Directive, Birds Directive,
and Marine Strategy Directive, as discussed below.

3.5.1 Habitats Directive and Birds Directive (Natura 2000)

The Habitats Directive (92/43/EEC) was adopted in 1992 as a means of protecting the most
seriously endangered species and habitats to be found in Europe. The Habitats Directive
complements the Birds Directive (79/409/EEC) of 1979, and the designated areas under both of
these directives form a network of protected sites known as Natura 2000. All EU member states
are required to take steps to ensure that natural habitats and species in the network receive
“favourable conservation status,” with the aim of guaranteeing their long-term survival. The
Member States themselves contribute to the network, which is made up of Special Protection

Strategic Environmental Assessment of Hydrocarbon Activities 3-13
in the Exclusive Economic Zone of the Republic of Cyprus



Areas (SPAs) for birds and Special Areas of Conservation (SACs) designated for other species
and for habitats. Natura 2000 sites can be designated on both land and water. Marine Natura
2000 areas are protected by conservation measures to ensure they are not overfished or affected
by pollutants from sewage or shipping traffic.

3.5.2 Marine Strategy Directive

The Marine Strategy Directive (2008/56/EC) was adopted in 2008 to more effectively protect the
marine environment across Europe. It aims to achieve good environmental status of the EU's
marine waters by 2021 and to protect the resource base upon which marine-related economic and
social activities depend. The Marine Strategy constitutes the vital environmental component of
the EU's future maritime policy, designed to achieve the full economic potential of oceans and
seas in harmony with the marine environment.

The Marine Strategy Directive establishes European Marine Regions on the basis of geographical
and environmental criteria. Each Member State — cooperating with other Member States and
non-EU countries within a marine region — is required to develop strategies for their marine
waters. The marine strategies must contain a detailed assessment of the state of the environment,
a definition of "good environmental status" at regional level, and the establishment of clear
environmental targets and monitoring programmes.

Each Member State must draw up a programme of cost-effective measures. Prior to any new
measure, an impact assessment that contains a detailed cost-benefit analysis of the proposed
measures is required. Where Member States cannot reach the environmental targets, specific
measures tailored to the particular context of the area and situation will be drawn up.
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Chapter 4
Compilation of Environmental | nformation

Chapter 4 isorganised into the physical, biological, and socioeconomic environments of the
Republic of Cyprus. The current state of knowledge of the region covered by the hydrocarbon
licensing blocks of the EEZ of the Republic of Cyprusis described in order to properly frame the
potential impacts of hydrocarbon activities.

4.1 PHYSICAL ENVIRONMENT

The physical environment of the region covered by the hydrocarbon licensing blocks of the EEZ
of the Republic of Cyprusis discussed in the following subsections. Meteorological and
oceanographic conditions are described, in addition to the characteristics of the seafloor,
regarding both its morphology and make-up. Finally, the acoustic environment is discussed.

4.1.1 M eteorology and Air Quality
41.1.1 Weather and Climate

The Mediterranean Seais closed from all sides and surrounded by high peninsulas and mountain
barriers. The gaps between these major mountainous regions divert the atmospheric flow and
form various scales of atmospheric circulations. These topographic formations, together with the
landscape variahility, result in the formation of regional climatic conditions that vary significantly
from place to place. Thisisespecially true for the eastern part of the Mediterranean where the
Greek and Asia Minor peninsulas are separated by Aegean Sea. Both the southern and northern
areas of the Asia Minor peninsula are characterised by steep mountains. Theisland of Cyprusis
located at the lee side of the Asia Minor peninsulawhere the flow always exhibits a cyclonic type
of circulation. The areaof Cyprusis known for cyclogenetic activity that is the subject of forced
anti-clockwise circulation initially along the Aegean and then around the Asia Minor peninsula
over arelatively warm sea.

The climatic conditions of the East M editerranean Region can be roughly divided into cold and
warm periods. The cold period of the year (December — March) is characterised by the low index
circulation that is associated with intense cyclogenetic activity. During the cold period,
cyclogenesisis acommon characteristic in some locations. The anticyclonic type of circulation
during this period is associated with cold core anticyclones laying over the Central Europe or
Balkan Region.

The warm period (June — September) is characterised by high index circulation where the North
Atlantic lows pass over Europe and only edges of the fronts reach the northeast part of the
Mediterranean (Kallos et al., 1993; Kassomenos et al., 1995). During the warm period, the entire
Mediterranean Region is occupied by anticyclonic activity and large scale subsidence. This
period of the year is highly controlled by the balance between the North Atlantic anticyclone (that
extends towards Mediterranean) and the monsoon activity over the Indian Ocean and the Middle
East. A pressure gradient between the western and eastern part of the Mediterranean ranges from
10 to 40 hPa, with 20 hPa being the more typical gradient (Millan et al., 1997; Kallos et dl.,
2007).

During the transient seasons of spring and autumn, the synoptic circulation varies between
cold- and warm-types. Each of the transient seasons extends for approximately 2 months, April
and May for spring and October and November for autumn.
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Typical tracks of the low systemsthat reach Cyprus are:

e From the west along the Central Mediterranean and south of Crete. These lows are generated
in the Western Mediterranean (mainly in the Gulf of Genoa or Gulf of Lions and at the lee
side of Atlas Mountains) from the northwest following a path over the Greek Peninsula and
north of Crete. Such lows are relatively weak but are rejuvenated in the South |onian and/or
Aegean Sea. These systems are the results of cold outbreaks from central and eastern Europe
initially moving towards the Balkan and Black Sea Regions and then along the lonian and
Aegean Seas. They are synoptic systems that provide significant amounts of precipitation in

Cyprus.

e From the south-southwest to southwest. These are lows generated in the area of the Atlas
Mountain or the Gulf of Syrtisthat move eastward along the North African coast. These lows
are one of the major suppliers of rain in the Middle East aswell asin Cyprus. These systems
appear very often during the spring season.

During the cold period, outbreaks of cold air occur over the AsiaMinor Peninsula. Thiscold air
provides significant amounts of snow over the mountainous regions of Turkey, but not in Cyprus
since the air reaching the areais dry. Such outbreaks of cold air, however, sometimes lead to
cyclogenesisin the area of Cyprus (Kallos and Metaxas, 1980).

In addition to this synoptic pattern, the regional component of the flow is also considerable due to
thermal circulations developed in the area. More specificaly, the land of North Africais almost
bald and closer to the equator, so it receives high levels of solar radiation during daytime hours,
which heat the land to high temperatures. The land of southern Europe is mostly covered by
vegetation and is at 10° to 15° higher latitudes and therefore is not heated to the extent it isin the
North African area. Mediterranean water temperatures are significantly lower than land
temperatures and remain constant day and night. Thermal circulations form, and during the
day-hours, sea-breeze cells devel op with variable strength. Sea breezes during the day-hours are
strong over the North African coast and penetrate deep inland. Sea breezes over the European
coasts are not as strong and in many places do not develop at all due to steep topography. The
combination of synoptic circulation with a strong component from north-to-south and thermal
circulations like the sea breezes have the effect of the weakening European-coast sea breezes and
strengthening other breezes along the North African coasts. This differential heating between the
land of North Africa and southern Europe with the Mediterranean waters has a resulting strong net
flow from north-to-south and is associated with large-scale subsidence over the Mediterranean
waters. This mechanism is much stronger during the warm period of the year and leads to the
formation of the trade winds along the Aegean called “etesians’ or “meltemi.” The etesians are
regional-scale thermal circulations that exhibit considerable daily variability. More specificaly,
the synoptic scale pressure gradient in the area is enhanced during the day-hours because of the
development of athermal low over Turkey. The etesians are strong winds that blow along the
Aegean Sea and veer towards the southeast over the Eastern Mediterranean and Cyprus (Kallos et
al., 1993).

Synoptic classification for the Northeast Mediterranean is useful in examining the frequency of
appearance of the various synoptic patterns, the resulting in-flow, and weather conditions. This
information is also useful in understanding basic characteristics of scales, paths, and
transformation of air pollutants, especially those transported from southern and southeast Europe
to the Northeast and Eastern Mediterranean.

A synoptic classification scheme for the Northeast Mediterranean has been developed at the
framework of the T-TRAPEM project (Kallos et al., 1996; Varinou, 2000). This scheme has been
modified accordingly to fit the specific synoptic conditions in the area of Cyprus. It isbased on
the analysis of the synoptic maps and surface observations over a 10-year period (1986 to 1996).
The resulting classification scheme consists of 12 synoptic categories (Table 4.1).
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Table4.1. Synoptic classification scheme for the Northeast M editerranean.

Synoptic ; " Relative . . .
Classes Main Characteristics Freg;?ncy Resulting Windsin Cyprus
0
A strong pressure gradient develops over the
1 Aegean Sea and the area of Bosporus behind a 10 WSW — NNW
low pressure system or a cold front that has
passed over Greece and north or south of Crete
A high pressure system over central or eastern
2 Europe and the Balkan Peninsula 8 NW —NE
Extension of the Siberian anticyclone towards
3 the west or southwest Europe 3 NW - ENE
A deep low covers the Central Mediterranean
4 areaand Cyprusis ahead or within itswarm 3 SW-S
sector
5 Etesians 11 W —NW
A cold front or trough passing over the 12 Turn of the winds from SW
Northeast Mediterranean to NW
Westerly flow prevails over the Central and
Northeast Mediterranean due to the passage of
7 ; ) 4 W —NW
a deep depression or a sequence of depressions
over central Europe
Northeast Mediterranean is behind a cold front
8 or in the cold sector of alow with weak 6 WNW
pressure gradient in the Balkan area
A weak anticyclonic system coversthe WNW —local
9 Mediterranean Sea and south Europe during 8 upslope/downsope and
the cold period of the year drainage flows
A weak anticyclonic system coversthe Local thermal
10 Mediterranean Sea and south Europe during 13 circulations — sealland
the warm period of the year breezes
11 %I/\[/)rus iswithin the warm sector of aweak 9 WSW
A ridge of high pressure covers the Centra
M editerranean mainly during the transient SW —local thermal
12 13 circulations — transport of
seasons and favours warm spells over the desert dust
Eastern Mediterranean area

The rainy period mainly occurs during the cold and transient seasons. The rain supply systems
are lows that move to the Cyprus area from the west (northwest-to-southwest). They are well
organised or decaying systems that move eastward and rejuvenate as they are supplied by cold air
massed from the north through the lonian or Aegean Seas. These lows are well known in
literature as “ Cyprus Lows,” and named by Fandy (1946) and referred to in Reiter (1975). Such
systems are associated with synoptic categories 1, 3, 4, 6, and 8 aslisted in Table 4.1.

Cyprus has relatively high levels of humidity because of the long paths of flow over the sea even
during the cold period of the year when the sea surface temperature (SST) is 12°C to 16°C.

During September and October, the SST is still high (24°C to 26°C), while the winds are relatively
low. Thisleadsto high humidity levels, especialy in the coastal aress.

The dominant wind direction is from the southwest-to-northwest sector due to the general
circulation and local thermal circulations. In general, during the winter the winds are from the
southwest-to-north and occasionally from the north-to-east. During spring, winds are from the
west-to-north while during the summer and autumn they are from the west-to-northwest. The
windiest parts of the island are in the western and southwestern areas.
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Due to orographic formations and the orientation of the island with respect to the topographic
formations of southern Turkey, remarkable local circulations will dominate certain locations.
Sealland breezes develop over the coastal areas due to temperature contrasts between the land and
water. In general, these sea breezes are stronger during the warm period of the year when they
start early in the morning and last until evening. The maximum wind speed occurs during late
afternoon. The onset and cease times of sea breezes depend on the orientation of the coastline,
orientation of the cell with respect to the synoptic scale flow, position and characteristics of
nearby orographic barriers, landscape, and other factors. Sea breeze strength varies from 3 to

6 m/s, and even as high as 9 m/s if combined with upslope flows and not opposed by synoptic
winds. Sea breeze rotation is either clockwise or anticlockwise depending on the orientation of
the coastline. In general, in areas where the land is to the west of the sea, rotation is clockwise,
and where the land is to the east of the sea, rotation is anticlockwise. Sea breezes can penetrate
inland by afew tens of kilometres, but thisis subject to the existence of topographic barriers,
especially near the coastline. Sea breezes are supported by anabatic winds that are due to the
slopes and orientation (azimuth) of the topographic formations and the time of day.

Land breezes appear after late evening until the first morning hours. The onset and cessation of
land breeze cells are subject to the season and slopes of the topographic formations as well as the
azimuth of their slopes. These cells are relatively low-speed circulations (2 to 4 m/s) that are
difficult to separate from katabatic and drainage flows. The main windward areas of Cyprus are
the Toodos Mountains and its slopes that are mostly oriented toward the west/south and north.

In general, all coastal areas of Cyprus are windy, due either to exposure in the synoptic or local
forcing. The sector from northwest-to-west and southwest is considered the windiest due to
exposure to the prevailing wind flow that is generally from the northwest. Other areas are
characterised by moderate winds, except the northern and southern regions where peak winds are
associated with extreme weather systems.

Western Coastal Areas

During the cold period of the year, prevailing winds are from the western sector (from
north-to-south) due to synoptic-scale forcing and are moderate to strong. During the warm
period, the synoptic pattern results again in winds from the western sector. Thiswind circulation
is enhanced by sea breeze and upslope circulations during the day, while at night land breezes,
katabatic winds, and drainage flows oppose the synoptic-forcing winds. During transient seasons,
the situation transitions between the cold and warm season characteristics.

Southern Coastal Areas

During the cold period of the year, the prevailing winds are from the west-to-southwest and
sometimes appear from the east. During the warm period and transient seasons, the resulting flow
is the combination of western synoptic-scale forcing with the southern thermal-circulation
forcing. In general, winds are light to moderate with directions ranging from south to northwest
according to the daily cycle.

Eastern Coastal Areas

During the cold period of the year, winds are from various directions with light to moderate
strength. Local circulations are weak during the cold period, strengthening during the warm
period and becoming similar to synoptic forcing. During the warm period, prevailing winds are
mainly from the southwest, which resultsin strengthening the winds in areas where the sea
breezes have the same direction as the synoptic flow and reducing them where the breezes blow in
the opposite direction.
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Northern Coastal Area

During the cold period where thermal circulations are weak, the resulting flow is from the west
and, under certain synoptic conditions, from the east. Orographic blocking assists in this wind
direction. During the warm period when thermal circulations are strong, the resulting flow is
mainly from northwest-to-northeast.

Inland Areas

From the inland areas, the west-, north-, and south-facing slopes of Troodos Mountain are
characterised as windy, while the eastern slopes are characterised as leeward areas. The Kyrenia
Rangeis, in general, characterised as alight wind region with exception during strong synoptic
forcing with winds from the north to east. The other inland locations are characterised by high
wind variability during the seasons and the course of the day. Gusty winds are observed in the
plain areas under certain synoptic forcing, mainly associated with extreme weather events.

4112 Air Quality
General Characteristics

Air pollution in Cyprus has become a major problem in severa areas during the last century. This
is especialy true for the Mediterranean Region for many synergistic reasons. Initially, the main
problem was the so-called industrial-type air pollution, which is mainly associated with industrial
activities and central heating. During the last few decades this type of air pollution has tended to
be replaced by photochemical pollution, which is associated mainly with traffic. During recent
years, other types of air pollution sources such as shipping and airport activities (take-off,
approach, landing, taxiing, testing of engines, airport vehicles, etc.) have also comeinto
consideration.

The primary pollutants entering in the photochemical cycles are nitrogen oxides (NO,), mainly
nitric oxide (NO) and nitric dioxide (NO,), and volatile organic compounds (VOCs). Another
important group of air pollutants are the oxidants (e.g., 0zone [O5] or peroxyacetal [PAN]), which
are by-products of the aforementioned primary compounds. The various air pollutants react with
other chemical speciesin the atmosphere, forming alarge variety of other species. Some of these
chemical processes are induced by insolation. Different chemical cycles (e.g., nitrogen or carbon
cycles) may compete, and the products might be completely different. During the last two
decades, aerosols in the atmosphere came more under scrutiny because of implications that range
from disturbances in the radiation budget and cloud formation (and therefore climate) to health.
Aerosols and, in general, particulate matter (PM) are of different origin, and their compositions
and properties vary significantly. One category of aerosols is associated with photochemical
processes, especially gas-to-particle conversion. Another category is associated with natural
sources. PM from natural sources arises from soil dust, sea salt spraying, pollen from the trees,
etc.

The transformation processes of air pollutants in the atmosphere, and in particular, photochemical
processes, are highly nonlinear because of the sensitivity exhibited by the primary cycles of
reactions (mainly nitrogen and organic compounds). Because of different rates of
production/destruction of oxidants from the primary cycles of reactions, the distribution of
various air pollutants entered into the photochemical cycles exhibits significant spatial and
temporal variations. Such variations could also be due to the spatial and temporal distribution of
the emissions. In addition, other important factors controlling these variations are meteorological
conditions and |andscape characteristics (orography, vegetation cover, and soil properties), mainly
their spatial variations. These are the most important factors controlling the air quality in urban or
rural areas, their roles are briefly described below.
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Spatial-temporal Distribution of Air Pollutant Sources

The spatial and temporal distributions of various sources of air pollutants directly influence the
observed concentrations and therefore the transformation processes. Spatia and/or temporal
variations in emission patterns might significantly affect air quality in an area (and in the
neighbouring region). This problem is more pronounced in urban areas where the introduction of
new technologies in the automobile industry (e.g., the use of catalytic converters) aswell as
changesin traffic regulations or modificationsin city planning might cause significant
modifications in emission patterns and therefore might affect the air quality, both locally and
regionally. The construction of an emission inventory is avery complicated problem where
several uncertainties might be introduced. Spatial/temporal distributions of emissions can deviate
significantly from average conditions that are considered during the compilation of emission
inventories. Emission inventories are frequently used in photochemica modeling, but because of
the many uncertainties in emission estimates, modelling results can deviate significantly.

Rates of Production/Destruction

The rates of production/destruction of oxidants from primary cycles of reactions are controlled by
various parameters such as the ratios between primary pollutant concentrations and
meteorological conditions. All branchesin the main chemical mechanisms have not been fully
understood, and some rate constants are approximations rather than exact estimates. Because of
existing uncertainties in emission inventories, ratios between some primary pollutants, especialy
NO,/VOCs, might vary significantly. Such avariation might lead the photochemical calculations
towards another direction entirely. Thisisespecially true in cases where polluted air masses of
different ages are mixed or high amounts of PM are present. Such cases are common in the

M editerranean region where urban or industrial plumes travel long distances within the marine
boundary layer or within the lower troposphere where they are mixed with local sources.

Meteorological Conditions

Meteorological conditions of various scales are considered very important because they control
the transport, transformation, and removal processes. Without a detailed description of the
meteorological fields, the photochemical processes cannot be accurately described. Most urban
air quality studies consider aregion of about 100 km around the city under study. The main
reason for that is the consideration of thermal circulations in the vicinity around the city limits.
This has been shown to not always be correct (e.g., Kalloset a., 1993, 1994; Rao et a., 1995)
because the so-called mesoscal e circulations, which exhibit diurnal variations, cover areas larger
than the urban areas. Even the so-called regional-scal e phenomena exhibit significant diurnal
variations due to differential heating. Local weather conditions (at urban scal€) and the associated
circulation results from synoptic, regional, and meso- and microscale interactions. Inaccurate
consideration of any of these scalesin air pollution modelling can affect the local circulations and
therefore local conditions. These are cases that will be seen in prognostic model simulations (e.g.,
Kalloset al., 1994). Loca meteorological conditions of an urban area are affected significantly
by the topographic characteristics existing in the vicinity. The shape and orientation of the
coastline and/or the topographic ridges (e.g., hills, mountains) in aregion around the urban area of
interest are some key parameters for the formation of local circulations. Large-scale topographic
ridges can create channeling of the synoptic- and regional-scale flow, which might significantly
modify local atmospheric conditionsin an area. Such local flow characteristics play very
important roles in urban and regional air quality.

Landscape Characteristics
Landscape characteristics, mainly their spatial variations, are very important as well and play a

significant role in the formation of local atmospheric conditions and in the removal processes.
The effects of the landscape characteristics and especialy their horizontal variations on the
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boundary layer growth were the subject of several studiesin the past (e.g., Segal et a., 1988,
1989, and references therein; Avissar and Pielke, 1989; Pielke et al., 1991; Pielke and Uliasz,
1993). The association of the landscape variability with the dispersion characteristics has been an
important subject of study during the last years (Pielke and Uliasz, 1993). Kallos (1995)
discussed the relation between land-use changes, city planning, and air quality. It was
demonstrated that land-use changes can cause climatic changes at local or regional scale
according to the scale of intervention. In an urban environment, such landscape variations can
control local atmospheric conditions and therefore air quality.

Transformation Processes

The transformation processes, especialy the photochemical ones, exhibit latitudinal and
longitudinal variations. Latitudinal variations are associated with the amount of solar radiation
reaching the lowest atmospheric layers and the ground, and longitudinal variations are associated
mainly with regional landscape characteristics. Such variations were found to be very important
in Europe and especially in the Mediterranean region. Asit was found from various research
programmes (e.g., MECAPIP, SECAP, Transport and Transformation of Air Pollutants from
Europe to the Mediterranean/T-TRAPEM), the urban plumes keep their characteristics for
hundreds of kilometres away from their sources (Millan et al., 1992; Kallos et al., 1995).
According to the findings of these research projects, photochemical pollution is not only an
urban-scale problem but also aregional one. A brief description of the results obtained so far in
the Eastern Mediterranean Region is given below.

Long-range Transport in the Mediterranean Region

The climatic conditions in the Greater Mediterranean Region (GMR) are known to have
significant regional scale characteristics capable of long-range transport. The climatic patterns
and physiographic characteristics of the GMR force air quality in the areato exhibit remarkable
spatiotemporal variability.

The magjor pollutant sources of anthropogenic origin in the Mediterranean region are located in
Europe. The existence of mega-cities (e.g., Istanbul, Cairo, and Athens), industrial activities, and
energy production/consumption in the area have resulted in elevated emissions of several
pollutants such as NOy, sulphur (S), carbon monoxide (CO), nonmethane hydrocarbons (NH3),
ammonia, etc. It isevident that sources of anthropogenic pollutants are located mainly in central
and southern Europe, with minor contribution from North Africa. Besides anthropogenic PMs, is
the marine environment also contributes PM with production of salt spray and dimethylsulfide
(DMYS) (Kouvarakis and Mihalopoulos, 2002). According to marine biologists, atmospheric input
of nutrients to the marine environment is just as important as inputs from rivers (Herut et al.,
1999).

Concentrations of various pollutants (primary and/or secondary) are found to be significant in
remote locations and may occur in multiple-layer structure up to a few kilometres above the
surface. For the GMR, the term of tropospheric ozone transport and its precursors should be of
great interest, as well asthe role of O3 in the production of several other pollutants, such as
mercury (Hg). A great number of recent studies have focused on the important role of aerosolsin
air quality of a specific area due to the potential impact on human health and ecosystems. Aerosol
concentration and deposition patterns are important, along with Os and its precursors, especially
with respect to predicting air quality degradation episodes. Desert dust is another crucial
component that contributes to air quality degradation of the GMR.

A considerable amount of work was devoted to analyzing and studying the paths and scal es of
transport and deposition of O; and aerosols in the GMR, resulting from both natural and
anthropogenic influence. Levels of atmospheric gases and aerosol are monitored in ambient air
quality networks because of their potential impact on human health, visibility, and climate. As
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suggested in previous studies (Kallos et a., 1995; Kallos, 1999; Millan et a., 1997), the
synoptic/regional circulation during summer favours the long-range transport of air pollutants
released from southern and eastern Europe and the Central M editerranean towards the Eastern
Mediterranean, North Africa, and Middle East. Projectslike MECAPIP, SECAP, and
T-TRAPEM provided the first information about the re-circulation mechanisms, layering, paths,
and transformation processes, mainly the photo-oxidants (Kallos et al., 1997; Millan et al., 1997).
The mechanism of Saharan dust transport towards the M editerranean and Europe was the subject
of other projects (e.g., MEDUSE). This cooperating effort continued at the framework of the
BEMA, MAMCS (Pirrone a al., 2003), SUB-AERO (Lazaridis et al., 2006), and ADIOS
projects.

Severa studiesin the past have identified the paths and scales of transport of gases such as O; and
NOy in the atmosphere. A large amount of anthropogenically-generated gases and aerosols

(e.g., sulphur dioxide and sulphates) contribute to increased concentrations of pollutants in the
atmosphere and to the reduction of visibility. Thisismainly attributed to fine particles that are
capable of long-range transport influencing the air quality in remote locations. 1n addition,

natural aerosols, whose main source of origin isthe Sahara desert, contribute significantly to
increased particle concentration in the atmosphere. The Saharais the largest desert in the world,
and Europe is frequently exposed to large amounts of dust generated in intense dust storms.
Therefore, dust particles affect the air quality of a specific region mainly as episodic phenomena.
Severa studiesin Europe and other parts of the world suggest that fine desert particles (around
2.5 umin size) are a considerable portion of the entire dust production and can travel thousands of
kilometers, affecting remote locations (Prospero et al., 2001; Uno et al., 2001; Kallos et a., 2007).

The findings of research conducted during the last 20 years on the long-range transport of air
pollutants over the Mediterranean, especially the eastern part, is summarised in the recently
published work of Kallos et al. (2007). Emphasisis given to the convoluted effects of both
anthropogenic and naturally-produced air pollution and to air quality degradation at various
scales. Long-range transport over the eastern part of the Mediterranean is summarised in
Figure4.1.
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Figure4.1l. Characteristic paths and scales of transport of air massesin the Euro-Mediterranean
Region. The blue, green, and grey arrows indicate transport paths of anthropogenic
pollutants in the Euro-Mediterranean Region (ozone sulfates, etc.). The grey arrows
are associated mostly with the upper layer transport, the blue and green ones with
movement of pollutantsin the lower troposphere layers. The red-brown arrows
indicate transport of desert dust from the North Africaregion (From: Kaloset al.,
2007).
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More specifically, Figure 4.1 also illustrates the fol lowing:

Transport of air masses from Europe towards the Mediterranean Sea, Middle East, and North
Africaoccurs during all seasons, with summer being the most efficient (transport paths A, B,
and C).

Air quality in various locations in the Mediterranean Region, especially near the coast, is
mainly defined by thermal circulations (diurnal cycle) (paths M1, M2, and M 3), but the
long-range component is also considered to be significant.

Venting of urban or industrial plumes located near the coastal zone occurs through two
different paths:

1. Towardsthe free troposphere with the aid of the upslope flows during day-hours.

2. Towards the marine boundary layer, where they are trapped and travel long distances
until they reach land.

The transport over Mediterranean waters mainly occurs within the Marine Boundary Layer
(MBL). Polluted air masses from the MBL are injected in the free troposphere, and in several
locations the existence of islands acting as chimneys contributes in a significant way to the
described behaviour.

Some |ocations of the Mediterranean Region act as “temporal reservoirs’ where air pollutants
are “concentrated” and “aged enough” before they are re-advected again (e.g., Black Seaand
Western Mediterranean) (path C).

In the Western Mediterranean, vertical transport is considerable and leads to multiple layering
(path M1), while in the Eastern Mediterranean the horizontal component of transport
dominates.

In general, the time scale of transport of air masses from Europe to the Middle East is
approximately 2 to 3 days (transport paths A, B, and C). Transport from the western part of
the Mediterranean to southeast Europe isin the range of 1 to 2 days. Transport from the
western part of the Mediterranean to the Middle East and northeast Africais, in general,
longer (3 to 4 days) (transport path A).

Air quality in urban areas of southeast Europe, North Africa, and the Middle East is
significantly affected by the long-range transport patterns described because the time scales
are still within the life span of most of air pollutants.

During summer, the Inter-Tropical Convergence Zone (ITCZ) islocated in northern Africa,
south of the Mediterranean coast (25°N to 30°N), over southern Libya and Egypt where
strong convergence lines occur.

Air masses from Europe should reach the mid-tropospheric layers of the Equatorial Zone
within atime period of afew days (4 to 6). Thisresultsin amassive upward transport of
various aged pollutants.

Mixing aged pollutants with dust particles existing in the area can produce new types of
particle formations.

Strategic Environmental Assessment of Hydrocarbon Activities 4-9
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Long-range Transport and I nfluence of Air Quality in Cyprus

Cyprusis affected by the long-range transport of air pollutants of both anthropogenic and natural
origin. Air pollutants of anthropogenic origin that reach Cyprus originate mainly upstream of the
main flow patterns. These pollutants are emitted from sources located in eastern Europe, the
Black Sea, and the Balkan area as well as the Western Mediterranean, Greece, and Turkey. Under
certain circumstances, long-range transport occurs from the coastline of Egypt, Israel, Lebanon,
and Syria due to the blocking of the flow along the Middle East coastlines and deflection towards
the north, especially during the night hours (Wanger et a., 2001). The long-range transport of
anthropogenic pollutants towards Cyprus is more efficient during the warm period of the year
because of trade winds and the absence of precipitation. Asitwasfoundin Luriaet a. (1996),
the amounts of sulphates reaching Isragl during summer are very high compared to other selected
locations, with the highest amounts observed during the warm period of the year. Dispersion
patterns of polluted air masses released from various sources in Europe are shown in Figure 4.2.
These patterns are typical for gas aswell asfor PM of anthropogenic origin.

Photochemical pollution in the Mediterranean results in the formation of high O; concentrations
aswell as aerosols. Typica patterns of Oz concentrations are shown in Figure 4.3. Ozone
produced during the previous days is transported and remains almost untouched during the night
hours over the sea. Thiskind of transport is more important in the mountainous regions of the
island of Cyprus because transported Os is even higher at higher atmospheric levels. Similar
patterns are observed for aerosol formation (sulphates), which is an indication of long-range
transport (see Figure 4.4).

Desert dust is transported towards Cyprus mainly during the transient seasons of spring and
autumn and arises from the Sahara (Michaelides et a., 1999). It occurs secondarily from sources
in Syriaand Turkey when alow system islocated over the Middle East. Dust transport is arather
episodic phenomenon. The transport of dust towards Cyprus exhibits similarities with dust
transport towards Athens and Greece. Analysis of dust transport towards Greece indicates that
dust transport occurs approximately two-thirds of the days, contributing significantly to air quality
degradation. Dust isusually transported from the Sahara towards Cyprus under anticyclonic
conditions or ahead of atrough. Under such circumstances, air masses within the lowest few
kilometres of the troposphere are warm and dry and therefore favourable for stable conditions and
formation of stagnation. In such cases, local air pollution sources do not disperse; sunshine and
moisture within the marine boundary layer assist in aerosol formation. This aerosol formation
and the simultaneous dust transport increase PM concentration in the atmosphere and reduce
visibility.

In Cyprus, the most important industrial installations are power plants. Airports and sea ports
also are considerable sources of pollutants. The major urban conglomerate is Nicosia, on the
mainland. While coastal cities and recreation areas contribute to air quality degradation by adding
emissions from traffic, heating, and cooking, these emissions are not at critical amounts that can
cause significant violations of air quality. Since the long-range component of air pollutant
transport is considerable, local emissions can additively increase local concentrations, especially
in coastal areas due to recirculation processes.

Urban and industrial plumes can travel long distances and retain their characteristics for some
days, affecting air quality in remote locations, urban or not. For the case of Cyprus, the
contribution from such remote sourcesis quite significant. Thisis more obvious for sources near
the coast and for cases with weather conditions favouring the transport of emitted pollutants
towards/over the sea. The transport from southern Europe towards Eastern Mediterranean waters
occurs during all seasons but mainly during summer. During summer, transport isincreased as a
result of stable conditions prevailing in the region (mainly due to large-scale subsidence), the
absence of removal processes, the appearance of trade winds, and theinsolation. In general, the
transport occurs from north-to-south, and air quality in Cyprus and the Middle East in general is
significantly affected.

Strategic Environmental Assessment of Hydrocarbon Activities 4-10
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Figure 4.2. Dispersion patterns of air polluted air masses released from various sources |ocated
in Europe.
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Figure 4.3. Ozone (O3) concentrations in the Mediterranean Region during morning (A) and

afternoon (B) hours.
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Figure 4.4. Sulphate PSO, concentrations in the Mediterranean at noon (A) and midnight (B).

4.1.2 Bathymetry and Topography
4121 Water Depths

The Ministry of Commerce, Industry and Tourism provided some bathymetry data for the
exploration blocks (542 964 points covering the 13 blocks). The coordinates have been
transformed from the WGS84/Zone 36 projection form to regular longitude/latitude coordinates
with CoordTrans Pro software. The two-way-time (TWT) data (seismic waves in ms) have been
used to calculate bathymetry in metres using the following formula: (1480 x TWT/2)/1000 (i.e.,
the seismic wave' s velacity in water was taken equal to 1480 m/s). The positions of al points are
shown in Figure 4.5.
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Figure4.5. Bathymetry data points (blue lines) and positions of minimum (triangles) and
maximum (stars) depths in each exploration block (data provided by the Ministry of
Commerce, Industry and Tourism).

Table 4.2 summarises some important bathymetry characteristics for each exploration block
obtained from the data provided by the Ministry (i.e., average depth and minimum and maximum
depths and their locations). The positions of minimum and maximum depths in each block
according to these data are shown in Figure 4.5.

Table 4.2. Bathymetry datafor the 13 exploration blocks (data provided by the Ministry of
Commerce, Industry, and Tourism).

Average Depth I_Be}thymetry Rgnge Maximqm Minimu.rr_]
Block m) Minimum —Maximum Depth Position Depth Position
(m) (Latitude®N, Longitude’E) | (Latitude®N, L ongitude’E)
1 1798.4 (8498 pts) 397 — 2574 (32.742328, 34.238406) (33.583066, 34.429553)
2  |1575.4 (37 979 pts) 248 — 2051 (34.067269, 34.168741) (33.631294, 34.427618)
3 |1481.1(26 152 pts) 782 — 2020 (34.333411, 34.264683) (34.441750, 34.751602)
4 |2678.3 (26 980 pts) 2449 — 2866 (30.128106, 33.866474) (30.201382, 34.151642)
5 |2470.6 (55 165 pts) 2201 — 2750 (30.583354, 33.858286) (31.176872, 33.554480)
6 |2389.1 (46 870 pts) 2002 — 2619 (31.766307, 33.967544) (31.820320, 33.522039)
7 |2195.8 (44 638 pts) 846 — 2613 (32.529693, 34.107103) (32.582520, 33.670215)
8 |1764.0 (45 099 pts) 730 — 2588 (32.583366, 34.073988) (32.686248, 33.649092)
9 |2108.6 (60 237 pts) 1887 — 2351 (33.250022, 33.970227) (33.251520, 33.547630)
10 |2044.9 (31973 pts) 1652 — 2475 (30.708088, 33.498095) (31.827992, 33.178014)
11 |1621.7 (35 438 pts) 1194 — 2186 (32.244896, 33.443173) (32.546960, 33.491532)
12 |1633.9 (56 051 pts) 1185 — 2026 (32.991247, 33.467558) (32.672350, 33.500000)
13 |2068.1 (18 434 pts) 20102124 (33.894577, 33.938580) (34.290505, 33.989811)
Total 1970.0 248 — 2866 (30.128106, 33.866474) (33.631294, 34.427618)
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For comparison and in order to plot bathymetry contours, GEBCO data also have been used on a
1-minute grid (GEBCO, 2008). Figure 4.6 shows bathymetry contours of the GEBCO data
together with the 13 hydrocarbon licensing exploration blocks. Table 4.3 lists important
bathymetry and other data for each exploration block based on the GEBCO 1-min data. These
compare well with their counterpartsin Table 4.2. It should be noted that GEBCO data are of
higher global resolution, whereas the Ministry data are of higher resolution only along certain
trajectories (Figure 4.5). Detailed contours for each plot along with the minimum and maximum
depth pointsin each block are provided in Appendix C.
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Figure4.6. Bathymetry contours in the Exclusive Economic Zone of the Republic of Cyprus
(hydrocarbon licensing blocks are also shown) (From: GEBCO, 2004).

Table 4.3. Bathymetry datafor the 13 exploration blocks based on the GEBCO 1-min data.

Average Depth Bathymetry Range Maximu_n_1 Minimu_m
Block (m) Minimum —Maximum Depth Position Depth Position
(m) (Latitude®N, Longitude®E) | (Latitude®N, L ongitude’E)
1 1924.8 310—2734 (32.200000, 34.450000) (33.583333, 34.433333)
2 1549.1 266 -2082 (33.800000, 34.166667) (33.616667, 34.433333)
3 1495.6 869 — 2057 (34.333333, 34.316667) (34.466667, 34.750000)
4 2712.1 2521 — 3005 (30.083333, 33.933333) (30.583333, 34.166667)
5 2506.1 2280 — 2704 (30.583333, 33.900000) (31.250000, 33.500000)
6 2401.2 2033 — 2539 (31.916667, 33.666667) (31.916667, 33.500000)
7 2262.6 786 — 2703 (32.583333, 34.133333) (32.583333, 33.633333)
8 1829.8 654 — 2771 (32.650000, 34.150000) (32.733333, 33.733333)
9 2121.6 1871 — 2403 (33.250000, 34.000000) (33.250000, 33.500000)
10 2075.0 1671 — 2515 (30.700000, 33.500000) (31.916667, 33.200000)
11 1674.7 1207 — 2366 (32.133333, 33.500000) (32.566667, 33.500000)
12 1669.8 1208 — 2119 (32.950000, 33.466667) (32.583333, 33.500000)
13 2061.9 2020 -2117 (33.900000, 34.050000) (33.900000, 33.666667)
Total 2009.6 266 — 3005 (30.083333, 33.933333) (33.616667, 34.433333)
4122 Sea Floor Morphology

The physiography of the Eastern Mediterranean sea floor is complex, being under various
geodynamic regimes resulting mainly from the convergence of the African and Eurasian plates
(Benkhelil et al., 2000). The major feature of the Eastern Mediterranean seafloor isalarge
arcuate swell, the Mediterranean Ridge, which extends over 1500 km between the southwest of
Pel oponissos and southern Turkey in an areathat includes Cyprus (French Research Institute for
Exploitation of the Sea[IFREMER], 2008). Other prominent topographic features include the
Nile cone or fan (off Egypt), the Anaximander Mountains (off southern Turkey and northwest of
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Cyprus), and the Eratosthenes Seamount and Florence Rise (south and west of Cyprus,
respectively). A tectonic sketch of the Eastern Mediterranean is shown in Figure 4.7.
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Figure4.7. Tectonic sketch of the Eastern Mediterranean (Barrier et al., 2004).

The Mediterranean Ridge is awide (100 to 200 km) and voluminous sedimentary construction
(up to 10 km thick) that results from the accretion and deformation of thick piles of sediment asa
conseguence of the subduction during at least the last 20 Ma of Africa beneath southern Europe
(IFREMER, 2008). According to Robertson and Shipboard Scientific Party (1996), the
Mediterranean Ridge is an example of a mud-dominated accretionary complex, while Huguen et
a. (2006) describe it as alarge, arc-shaped sedimentary wedge, more than 1500 km long and

200 to 250 km wide, which consists of athick pile (up to 12 km) of offscrapped and stacked
elements lying to the west of the exploration area. The Eratosthenes Seamount is the most
prominent bathymetric feature between Cyprus and Egypt. It isalarge, submerged massif
situated on the sea floor of the Eastern Mediterranean about 100 km south of Cyprus, from which
it is separated by a deep trough (Mart and Robertson, 1998). It isamost eliptical in shape, nearly
120 km long and 80 km wide, and its major axis is oriented northwest-southwest (Figures 4.6 and
4.8). The morphologic relief of this seamount exceeds 2000 m, measured from the peak, at 690 m
depth, to the Eratosthenes Abyssal Plain to the west, at 2700 m (Hall et a., 1994). The Seamount
islocated in the centre of the exploration region and covers most of Blocks 7 and 8, extending
southwards to Blocks 11 and 12 (Figure 4.6).
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Figure4.8. Morphobathymetry of the Eastern Mediterranean Sea (Scripps Institution of
Oceanography, 2008).

The upper part of the Eratosthenes Seamount, above the 1100-m isobath, is divided into northern
and southern level summit areas by prominent fault-controlled declivities, extending as far as the
eastern and western flanks (Krasheninnikov et a., 1994; Limonov et a., 1994). The crest of the
southern summit is at a depth of 690 m, whereas a subsidiary, northern summit islocated at
greater depth, above a steeper slope.

Raobertson and Shipboard Scientific Party (1996) reported the following: The southern and eastern
margins (of the Eratosthenes Seamount) are steep to locally very steep. The northern and
northwestern flanks are markedly terraced. The summit areais broadly undulating, with an
east-northeast-west-southwest trend. Early seismic datarevealed that the northern and southern
margins of the seamount are bordered by thick sedimentary basins, here termed the northern and
southern basins. Seismic evidence suggests that Messinian evaporites were probably not
deposited on the crest of the seamount, but they can be seen pinching out against the southern and
western margins. Thereis no clear seismic evidence that thick evaporites were formed in the
northern basin between the Eratosthenes Seamount and Cyprus. Successions of nannofossil muds
with sapropels and tephra were cored near the crest of the seamount.

Mart and Robertson (1998) reported that the presence of shallow-marine limestones of Miocene
age on the Eratosthenes Seamount indicates uplift before, or during, the Miocene, whereas the
overlying Pliocene-Pleistocene successions comprise unlithified hemipel agic sediments that
accumulated in deeper water following tectonic subsidence.

Benkhelil et al. (2000) reported that the Eratosthenes Seamount is flat-topped, slightly northward
sloping (1%), and pear-shaped, with atip looking toward the northeast. The surface of the plateau
appearsto beirregular due to numerous scarps with differences in height ranging between 150
and 200 m. The scarps follow two main directions (N70E and N85E) that reflect the underlying
structural grain of the seamount. The seamount slopes show well-marked bathymetric variations,
especially on the western side where a cleft shows a difference in height of about 1500 m between
the top surface and the adjacent abyssal plain. The southern and eastern flanks are much
smoother than those on the north and west. However, the eastern slopeis rugged and highly
dissected by a dense net of ravines attesting to an important recent erosional phase.
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4.1.3 Hydrography and Oceanography

4131 Physical Oceanography

Hydrography

The region south of Cyprus covered by the 13 exploration blocks is considered part of the
Levantine Basin, which is bounded by the Cretan Passage, and the Africa, Middle East, and Asia
Minor coasts. There are four major water massesin the Levantine: Levantine Intermediate Water
(LIW), Atlantic Water (AW), Levantine Surface Water (LSW), and Eastern Mediterranean Deep
Water (EMDW). The mean properties and main characteristics of the water masses of the
southeastern Levantine are discussed in Hecht et al. (1988) and Zodiatis et al. (1998). To describe
these water masses it is best to examine the distribution of the thermohaline variables, particularly
their vertical profiles and corresponding temperature-salinity (T-S) diagrams.

Figure 4.9 shows T-S profiles and diagrams from a cruise carried out by the Cyprus
Oceanography Centre (CYBO-19, September 2005). For this summer cruise, athin surface layer
(approximately 40 m) of very warm and salty water (up to 27°C and 39.5 psu) isvisible, aresult
of extensive evaporation and intense solar radiation during the summer season. In winter
(November to March), winds and convective mixing processes homogenize the water column
from the surface downward to subsurface and intermediate layers, in some cases even down to
200 to 350 m (Zodiatis et al., 2001). Surface salinity and temperature throughout the year range
from approximately 39.0 to 39.5 psu and 17°C to 28°C, respectively, based on remote sensing
averages of temperature over the Levantine and upper 10-m averages of temperature and salinity
from cruises (Samuel-Rhoads et a., 2008) (Figure 4.10). The annual cycle of surface water
properties can also be seen by examining atime series of upper ocean temperature and salinity
from Block 7, just west of the Eratosthenes Seamount (Figure 4.11). Thisfigure shows that
near-surface (17-m) temperature peaksin late July and has a minimum in mid-February. The
deeper sensors show that from April to October, the upper 38 m are stratified (because of surface
heating), while for the remainder of the year the seais well-mixed over these depths (because of
winds and surface evaporation).
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Figure4.9. In-situ (A) salinity and (B) temperature profile data from Cyprus Oceanography
Centre cruise CYBO-19 in September 2005. (C) Temperature-salinity diagram.
Water masses are L evantine Surface Water (LSW), Atlantic Water (AW), Levantine
Intermediate Water (L1W), and Eastern Mediterranean Deep Water (EMDW).
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Figure 4.10. (A) Mean surface temperature from the National Oceanic and Atmospheric
Administration 2006 (NOAA AVHRR) satellites calculated over the Mediterranean
east of 28°E (orange) and from Cyprus Oceanography Centre cruises (blue);

(B) Salinity averages from Cyprus Oceanography Centre cruises; (C) Seasonal and
annual means of surface temperature from the NOAA AVHRR satellite data (east of

28°E).
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Figure 4.11. Temperature (left) and salinity (right) measured at five depthsin the top 38 m at the
CY COFOS MedGOOS-3 Observatory located just west of the Eratosthenes
Seamount. During the winter period, all five levels report nearly the same water
properties, while during the summer, stratification devel ops.

In some regions, a meandering jet can be found below the surface mixed layer transferring water
of AW origin, identified by a salinity minimum, from the Strait of Gibraltar to the Cretan Passage
and into the Levantine (Lacombe and Tchernia, 1960; Oren, 1971; Morcos, 1972). Therethe AW
is most often well-pronounced as a subsurface layer with minimum salinity, spanning 40 to 80 m,
with salinity in the range of 38.60 to 38.95 psu (Ovchinnikov et al., 1976; Hecht et al., 1988;
Ozsoy et al., 1991). However, surface AW has also periodically been found in the western part of
the Levantine with similar salinity values. AW is more often found in summer, since in winter
vertical mixing often reaches deeper than its vertical extent. The relatively warm and saline LIW
is found from about 200 to 400 m and is the result of winter cooling and sinking of LSW at
various locations, including the primary source of the Rhodes Gyre and northern Levantine
(Morcos, 1972). LIW hasasalinity of about 39.0 to 39.1 psu and temperature of 15°C to 16°C,
and it is recognised as a subsurface salinity maximum. The LIW spreads from the Levantine
Basin throughout the Mediterranean and finally exits from the Strait of Gibraltar into the northeast
Atlantic Ocean. AW isdistributed sparsely asajet intertwined in afield of propagating and
interacting eddies, in which is found the more widespread, but patchy, LIW. Both clearly are
closely tied to the general circulation.

While most of the dynamic activity and subsequent variability of water masses occursin the
upper 500 m and data are sparser than for the deeper layers, some interesting transient changes
have taken place in the deep basins recently. The Eastern Mediterranean deep water has formed
for decades to perhaps centuries in the Adriatic Sea (Pollak, 1951; Roether and Schlitzer, 1991,
Schlitzer et d., 1991). It does not communicate with the adjacent deep waters of the Western

M editerranean because of the shallow sill in the Straits of Sicily. Sometime between the cruises
of the METEOR in 1987 and 1995, the Eastern Mediterranean thermohaline circulation
experienced a switch of deep water source from the Adriatic to the Aegean, which consequently
altered the EMDW from a 13.38°C, 38.66 psu water mass (Schlitzer et al., 1991) to awarmer and
saltier (13.88°C, 38.8 psu) water mass (Roether et al., 1996; Klein et al., 1999). The potential
density (o) of the EMDW also increased from below 29.18 to above 29.2. This changeistoo
large to be accounted for by a change in surface evaporation or precipitation alone (Roether et al.,
1996), and turns out to be related to a small change in surface buoyancy loss in combination with
anumber of extreme winters over the Aegean that resulted in the diversion of LIW from the
Adriatic to the Aegean (Wu et a., 2000). Thus, the Aegean could be more productive as a deep
water formation site. The wider effects on the thermohaline circulation of the Eastern
Mediterranean remain to be seen. It has been observed (Hainbucher et al., 2006) that deep water
formation has returned to the Adriatic as of 2003, but in 2006, the deep water was seen to exhibit
yet another set of T-S properties never before observed (Rubino and Hainbucher, 2007).
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General Circulation

The Levantine Basin circulation was first depicted in the early 20" century by Nielsen (1912),
who described a surface circulation bound to the coast and following a counter-clockwise
(cyclonic) path around the basin. Later work by Ovchinnikov et a. (1976) based on hydrographic
sampling suggested a system of counter-rotating gyresin the interior of the peripheral cyclonic
flow. The flow was reported to be stronger in winter. A similar peripheral flow was identified by
Lacombe and Tchernia (1972), with abifurcation of one branch off the Libyan coast
northeastwards towards Cyprus.

Inthe 1980’ s, knowledge of the system of gyres and currents of the Levantine Basin increased
dramatically with the Physical Oceanography of the Eastern Mediterranean (POEM) cruises
(Ozsoy et a., 1989, 1991, 1993; Robinson et al., 1991, 1992; the POEM Group, 1992). One gyre
(known as the Shikmona gyre system) was identified in the present exploration region south of
Cyprus: a clockwise (anticyclonic) flow bounded to the north by an eastward flowing current
carrying fresher, cooler AW (see Figure 4.12). In this currently accepted scheme, AW enters the
L evantine Basin through the Cretan Passage and then follows the coast as the North African
Current before detaching and flowing northward and eastward towards Cyprus as the Central
Levantine Basin Current (Oszoy et a., 1989), also known as the Mid-Mediterranean Jet (MMJ)
(Robinson et al., 1991). The Rhodes Gyre, rotating in the opposite sense, was identified on the
northern side of this near-surface current. A second anticyclonic system was observed south of
Cyprus, but farther to the west than the Mersa Matruh gyre. Seasonal differences between
summer and winter regimes were noted, specifically that anticyclonic activity south of Cyprus
generally weakened in the winter, except perhaps near the eastern coast (Oszoy et al., 1989). It
was also noted in these first two POEM cruises that cyclonic gyre intensity |essened with depth
while anticyclonic intensity tended to increase with depth (Oszoy et al., 1989). The key
conclusion, however, was that the Levantine Basin is a dynamic, evolving region, with some
persistent features and arich, interacting mesoscale eddy field. Robinson et al. (1991) went one
step further to classify a number of features of the dynamically active upper thermocline as
permanent (MM J, Mersa Matruh gyre), recurrent (Shikmona gyre), or transient (southeast
Levantine jets and eddies).

8°E 12°E 16°E 20°E 24°E 28°E 32°E 36°E

40°N

36°N

32°N

————— Transient and Recurrent Features Permanent Features

—--—-— Configuration of August/ September, 1987

Figure 4.12. Levantine Basin general circulation as depicted during the 1980’s, consisting of a
mesoscal e flow structure with anticyclonic eddy activity south of Cyprus and the
Mid-Mediterranean Jet (MMJ) meandering eastward transferring the Atlantic Water
(AW) (POEM Group, 1992).
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Since POEM, a number of studies have elucidated more details on the structure and variability of
the Levantine Basin. In general, they support the schematic structure set out by the POEM
studies, even if they further emphasise the spatial variability and transient nature of the features
described. Some notable exceptions exist in which the historical view of the AW tightly hugging
the periphery of the Levantine Basin is promoted (Hamad et al., 2005; Millot, 2005; Millot and
Taupier-Letage, 2005). These studies tend not to be based on in situ salinity measurements,
which would provide direct information on the origin of the observed water mass; however, even
these studies recognise the instability of such a current and the resulting field of mesoscale eddies
in the basin interior. For example, expendable bathythermograph (XBT) observations made
during the Mediterranean Forecast System (MFS) programme confirmed the persistence of the
sub-basin anticyclonic gyres in the southern part of the basin but did not find definitive evidence
of the MMJ (Fusco et a., 2003). AW has also been observed to continue along the African coast,
based on satellite observations (Ayoub et a., 1998; Hamad et al., 2005). Remotely-sensed sea
surface temperatures (SST) can aid in interpretation of coarse resolution data sets, however (e.g.,
main features of the POEM schematic are often visible [Figure 4.13]).

(D) @Inesedwe | 9Je NS vas

Figure 4.13. Average sea surface temperature for 2006 as measured by the NOAA AVHRR
satellites. Suggestions of the cool centre of the Rhodes Gyre west of Cyprus
(anti-clockwise) can be seen as well as an anticyclonic eddy (or two) south of Cyprus
and the Mid-Mediterranean Jet (MM J) meandering between the two from southwest
to northeast south of Cyprus.

Itis clear that more detailed in situ observations are needed to resolve the debate of near-surface
currentsin the Levantine Basin. This has been addressed in the last 12 years for the northern
Levantine Basin, particularly in a broad areaincluding the Cyprus EEZ, by more than 20 cruises
carried out by the Cyprus Oceanography Centre. Published results describe the approach from the
southwest of the MM J, its bifurcation into a stream diverted to the north before reaching Cyprus,
and another stream that continues eastward, south of Cyprus (Figure 4.14) (Zodiatis et al., 2008).
The MMJ meanders, encircling clockwise warm-core eddies to its south, such as the Cyprus Eddy
(Zodiatis et al., 1998, 20053, 2008). To the north of the MMJ and near the south Cyprus coast,
anti-clockwise eddies and westward current are often observed.
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Figure 4.14. (A) In situ salinity and temperature on a north-south section along 33°E during the
CYBO-19 cruise of the Cyprus Oceanography Centre in September 2005. Note the
four main water masses of the basin evident in the salinity section as four layers.

(B) The geostrophic velocity profile relative to 700 m depth shows the eastward
(red) flow north of 33.5°N and westward flow south of 33.5°N. (C) The dynamic
height relative to 700 m shows the clockwise depth-average flow south of Cyprus
(around the red centre) and the eastern edge of the anti-clockwise Rhodes Gyre west
of Cyprus. Station locations are marked with a black dot.

It is also observed that this general picture varies from year to year, and even seasonally. For
example, the Cyprus warm core eddy shifted westwards during the period from 2000 to 2001 and
the Shikmona gyre was re-established during the summer period 2001-2003 (Zodiatis et al.,
20054). During the CYBO and CY CLOPS experiments carried out in 2001 and 2002, a
significant seasonal spatial displacement of the Cyprus warm core eddy was found to the west at
about 60 to 80 nmi from its original position (Zodiatis et al., 2001, 2005a). This caused an even
more complicated flow path for the MMJ. In particular, in April-May 2001 the northward extent
of the Cyprus eddy caused, for a short period, the restriction of the eastward transfer of AW. The
main flow path of the MM J became northward offshore west Cyprus, as opposed to its usual
eastward direction offshore south Cyprus. In August 2001, the southern relaxation of the Cyprus
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warm-core eddy for about 20 nmi and a secondary new anticyclonic eddy that established
between southeast of Cyprus and offshore Lebanon resulted in the re-establishment of the
eastward MM J flow, with velocities up to 45 cm/s, along the northern peripheries of these two
warm-core eddies. The co-existence of these two warm anticyclones until summer 2003
contributed to the re-appearance of the well known Shikmona gyre (Zodiatis et al., 2005a).

During this period the AW also was observed bel ow the secondary anticyclone, at greater depth
than usual, down to 200 m. The latter suggests that the AW, after its eastward advection along
the Cyprus eddy, was then picked up by the new (secondary) anticyclone, which was more intense
at the upper surface layers as compared to the Cyprus eddy.

The spatial and temporal variations of the dominating dynamic flow features of the southeast
Levantine Basin areillustrated in three schematics of circulation shown in Figure 4.15. The
schematics characterise three periods: 1995-1999, 2000-2001, and summer 2001-2003 (Zodiatis et
al., 2004). Figure 4.15A shows the Cyprus warm-core eddy as located east of the meridian of
33°E, while Figure 4.15B shows the significant westward shift (about 60 to 80 nmi) of the Cyprus
warm-core eddy at the end of 2000 to early 2001. Finaly, Figure 4.15C showsthe re-
establishment of the Shikmona gyre that constituted from warm-core eddies, similar to those
found during the 1980's by POEM cruises.
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Figure 4.15. Schematics of the dominated general circulation in the upper 200 m in the Southeast
Levantine, based on CYBO and CY CLOPS cruises, for the time periods
(A) 1995-1999, (B) 2000-2001, and (C) summer 2001-2003.

Additionally, coastal upwelling south of Cyprusis often observed in summertime, with a cool
water tongue advecting offshore to the southeast (Figure 4.16). Surface temperature in the
upwelling areais up to 4°C cooler compared to other coastal sea areas of Cyprus. Remote sensing
of surface temperature (instantaneous images or summer averages) and in-situ data sets reveal this
phenomenon, which is driven by the offshore transport caused by strong and steady westerly
winds.
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Figure 4.16. A single passage NOAA-AVHRR image on 7 July 2008 from the CY COFOS ground
satellite receiving station at the Cyprus Oceanography Centre, showing the
upwelling phenomena and its offshore extension south Cyprus.

Improved observation programmes such as the ongoing autonomous ocean glider project (Hayes
et a., 2008) will certainly contribute to our knowledge on the general circulation. However,
numerical models are becoming increasingly important in covering large areas and time scales
simply not possible with observations. In particular, the spatial distribution of ocean currentsis
difficult to observe instantaneously or in a quasi-synoptic period, especialy over wide open deep
seaareas. For this reason, oceanographic centres are devel oping and continuously updating their
numerical models, often upgrading to operational forecast centres such as the Cyprus Coastal
Ocean Forecasting and Observing System, known as CY COFOS (Figure 4.17). The present
forecasting ability of CY COFOS has been proven to be adequate to the EU response and decision
agenies for successful operational oil spill predictions during the largest oil pollution event to date
in the Eastern Mediterranean, that of the Lebanese oil pollution crisisin summer 2006

(Figure 4.18), through the operational application of MEDSLIK-Mederiterranean oil spill and
trajectory model (Zodiatis et a., 2007). Asan example, one might fill a data gap of deep ocean
currents by calculating the annual mean of near-bottom currents (Figure 4.19). This sort of
analysis can be extended to include any desired region or period of interest for the Levantine
Basin. Many models have already been used to understand the general circulation in the
Mediterranean (Maanotte-Rizolli and Bergamasco, 1991; Zavatarelli and Mellor, 1995; Wu and
Haines, 1998; Zodiatis et al., 2003, 2008). For example, in a study focused on the Levantine
seasonal circulation, Alhammoud et a. (2005) found that during summer, the cyclonic coasta
circulation gets weaker and the basin interior is dominated by detached coastal current eddies and
other meanders and that the eddies in the Mersa-Matruh and Shikmona areas vary greatly in
extent, shape, strength, and position from winter to summer. Zodiatis et al. (2008) have shown
favourable comparisons between in situ and forecast fields for the Levantine Basin north of 33°N.
These results truly improve our knowledge of the relevant physical processes, especialy their
evolution over weeks, months, and years. The present forecasting ability has been shown to be
adequate for a number of applications from search and rescue to oil spill trajectories (Zodiatis et
al., 2007).
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Figure 4.17. Example of the 6-hourly averaged current predictions in the broader sea area of
Cyprus, including the Cyprus EEZ, provided daily by the CY COFOS system,
showing the anti-clockwise flow around Cyprus at 12:00 GMT on 28 July 2008.

Figure 4.18. MEDSLIK oil spill predictions during the fifth day of the Lebanese oil pollution
crisis, summer 2006, based on CY COFOS ocean forecasting data and SKIRON wind
fields.
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Figure 4.19. Numerical simulation of currents near the ocean bottom for 25 April 2007 derived
from CYCOFOS. A log scaleisused in order to display the wide range of values.
Current intensity varies from 0.002 to 0.2 m/s and the vectors are shown (flow is
from dot toward thin end of stick). Note the flow from west to east in the southern
part of the domain, with adetour around the Eratosthenes Seamount, and a return
flow to the west in athin stream closer to the coast of Cyprus. These streams
generally follow bathymetry contours.

Waves and Tides

Wave heights in the region of the exploration blocks are generally lower than in the large ocean
basins because storms are generally weaker in the region of the blocks. The Cyprus
Oceanography Centre, within the framework of CY COFOS, runs an operational wave model
(three-hourly output, 1/16-degree resolution, daily forecast for 96 hours) that can be used to
estimate wave statistics at a point or pointsin the Mediterranean and the Levantine Basin
(Figure 4.20) based on the SKIRON wind fields. Of course, actual wave measurements are
preferred, but these require significant infrastructure to achieve in the open sea and are presently
not available in the Levantine Basin.
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Figure 4.20. Example of the 3-hourly wave forecasts in the Mediterranean provided by the
CY COFOS system, using the SKIRON wind fields, at 15:00 GMT on 28 July 2008.
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Table 4.4 presents significant wave height distribution for a point near the CY COFOS
MedGoos-3 buoy (33°42’'N, 32°08'E) in the Cyprus EEZ, extracted for the period of July 2005 to
February 2008. Nearly all of the waves are lessthan 1.5 min height. Wave directionis also
available and is nearly always due eastward at this location (mean of 116°T, standard deviation of
53°) because of the strong westerly winds. While wave height and direction vary across the basin
on agiven day, these yearly statistics can be regarded as representative values for the entire basin

(Figure4.21).

Table 4.4. Significant wave heights and their frequency of occurrence at an open ocean point
west of the Eratosthenes Seamount from July 2005 to February 2008.

A 1
RS He('g)]t Range Frequency Per centage
0-0.2500 91 1.5230
0.5000 1132 18.9456
0.7500 2183 36.5356
1.0000 1388 23.2301
1.2500 565 9.4561
1.5000 261 4.3682
1.7500 140 2.3431
2.0000 69 1.1548
2.2500 52 0.8703
2.5000 21 0.3515
2.7500 14 0.2343
3.0000 10 0.1674
3.2500 11 0.1841
3.5000 4 0.0669
3.7500 7 0.1172
4.0000 11 0.1841
4.2500 9 0.1506
4.5000 6 0.1004
4.7500 1 0.0167
Total 5975 100%

1 Upper limit of bin.

270 |

180

Figure 4.21. Rose diagram for annual frequency of wave direction per 10° sector. Most of the
time, waves travel towards the east.
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Tidesin the Eastern Mediterranean are in the range of 0.3 to 0.4 m peak-to-peak at the coastal
ports of Cyprus. Open ocean tides from atidal model are of similar magnitude. One report
presents results for numerical modelling of tidal constituents with data assimilation from tide
gauges. For the Levantine Basin, tides are purely astronomically driven (not affected by other
ocean basins) and the co-amplitude summed over the first eight constituentsis about 30 cm
(Kanthaet al., 1994). The dominant frequency isthe M2 frequency, of which the co-amplitudeis
shown in Figure 4.22 (Kantha et al., 1994). The current associated with this frequency was
shown by the same author to be 0.01 m/sin a purely east-west direction for the Levantine Basin.

Medilerranean Sea
CU Model Resuiis

. 25 5.0 1.5 10.0 12.5 15.0 11.5 200
Cu-Amplitude {in cm}

Figure 4.22. Model prediction for the co-amplitude of the M2 tidal signal in the Mediterranean
(Kanthaet al., 1994). Inthe Levantine Basin, the amplitude is about 0.12 m. Note
that another seven constituents have been calculated and their amplitudes sum to
about 0.3 m (out of phase).

4132 Chemical Oceanography

The geochemistry of the eastern Levantine Basin in the exploitation block region is characterised
by high oxygen levels throughout the water column and extremely low concentrations of nutrients
in surface waters. Oxygen levelsin the exploitation block region are highest in surface waters
(Figure 4.23), where phytoplankton are the most productive (see Section 4.2.1.1). During al
seasons, oxygen levels are close to saturation. Oxygen levels decline with depth through the
mid-water region (250 to 500 m), largely due to microbial and zooplankton consumption of
sinking organic material and respiration. However, thereis only avery small oxygen minimumin
mid-waters, in contrast to the large oxygen minimum observed in many other marine systems
(Krom et a., 2005). Thisis because the amount of organic material sinking from surface waters
in this system is very small and, consequently, microbial respiration is restricted (Krom, 1995).
Deep waters (>500 m) are oxygenated at constant levels (Figure 4.23; Krom et al., 2005).

Overall oxygen concentrations in the upper 3000 m of the water column range from 170 to

250 uM (Y acobi et al., 1995; Kress and Herut, 2001; Krom et a., 2005).

The eastern Levantine Basin in the exploitation block region has extremely low levels of
nutrients, and the region is considered “ ultra-oligotrophic.” Nitrate and phosphate concentrations
in surface waters (LSW, see Section 4.1.3.1) in the Eastern Mediterranean (Figure 4.23) are
one-half their concentrations in the western basin (Bethoux et al., 1992). This severe nutrient
depletion is due to the very low net supply of nutrients to the Mediterranean Basin, as the Atlantic
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inflow brings in nutrient-depleted surface waters and there is very little nutrient input from rivers
in the eastern Levantine Basin (Krom, 1995). Although nutrient concentrations change seasonally
(Table 4.5), measurements of surface water (0 to 200 m) nitrate concentrations are at detection
limits (typically 0.3 to 0.6 uM), and phosphate levels are typically undetectable by conventional
methods (Figure 4.23; <0.1 uM; Krom et a., 1991, 2005). A nutricline, or rapid changein
nutrient concentrations, begins at 130 to 160 m (Figur e 4.23), and concentrations of all major
nutrients (nitrate, phosphate, and silicate) increase simultaneously through intermediate waters
(L1W, see Section 4.1.3.1) to a mid-water maxima at approximately 500 m (the position of the
oxygen minimum, Figure 4.23). Nutrient concentrations are then constant or decrease dightly in
deep waters (EMDW, see Section 4.1.3.1). The only nutrients that do not follow this profile are
ammonium, which isrelatively high in surface waters and decreases below the nutricline, and
nitrite, which forms a sharp peak just above the beginning of the nutricline (Krom et a., 2005). In
the deep water of the eastern Levantine Basin, and during the winter months,
nitrogen-to-phosphorus ratios can be very high (Table 4.5).

Chemical oceanographic research in the eastern Levantine Basin has focused on the warm-core
eddy to the south of Cyprus (Krom et a., 1991, 2005) and stations at the southern edge of the
EEZ (e.g., Yacobi et al., 1995; Kress and Herut, 2001). Oxygen and nutrient distributions at the
centre and western and eastern borders of the EEZ are less well known.
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Figure 4.23. Vertical profiles of oxygen and nutrient concentrations in the exploitation block
region. Datafrom Yacobi et al. (1995) (dashed line: 33°30' N, 30°30' E, autumn)
and Krom et al. (2005) (straight line: 33°43' N, 32°13' E, early summer).
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Table4.5. Chemical characterization of water masses in the exploitation block region. Average
values (with standard deviation) are shown for nutrient concentrations (umol kg*) and
N:Pratios. Datafrom Kress and Herut (2001).

Water Mass Season Si(OH), NO3 PO, N:P
Surface Summer 1.09 (0.36) 0.06 (0.11) 0.02 (0.02) 5.2(8.5)
Surface Spring 1.16 (0.41) 0.20(0.15) 0.02 (0.03) 14.2 (10.7)
Surface Winter 1.23(0.48) 0.60 (0.50) 0.01(0.01) 52.2 (55.7)
Intermediate Summer 1.20 (0.50) 0.55 (0.65) 0.03 (0.02) 20.5 (16.8)
Intermediate Spring 1.81(0.87) 1.99 (1.02) 0.05 (0.04) 54.0 (32.9)
Intermediate Winter 1.70 (1.17) 1.19(1.22) 0.03 (0.04) 44.3(13.1)
Deep All 10.44 (0.60) 5.57 (0.30) 0.23 (0.03) 24.7 (2.7)

4.1.4 GEOLOGY

4141

Geology of the Eastern M editerranean and Cyprus

The area of the Eastern Mediterranean has been shaped by the interactions of the African,
Arabian, and Eurasian plates since the Permo-Triassic. It has been affected by a multitude of
processes such as rifting, sea floor spreading, subduction, strike-slip faulting subduction, and
continental collision. Its study has raised and still raises many controversies and has proven to be

averitable geological laboratory.

The evolution of the Eastern Mediterranean Basin is linked to the formation of Neotethys that
developed along the northern end of Gondwanaland in response to the opening of the central
Atlanticin the Late Triassic. A number of scenarios have been proposed for the formation of
Neotethys, but here only three will be discussed. Updated versions have been published and more
data, on land and offshore, are available.

e Robertson and Dixon (1984) prefer a breakup of the Gondawana margin for the Mid-Triassic
dominated by north-northeast trending dextral faults with spreading ridges almost orthogonal
to them (Figure 4.24). The continental blocks that would subsequently become the jigsaw
piecesin the geologic collage that is now Turkey are quite evident. According to the authors,
the Eastern Mediterranean Basin owes its formation and shape to sea floor spreading and
dextral strike-dlip faulting. As such then it should most probably have an oceanic crustal
basement. By the Early Cretaceous, Neotethysin the Eastern Mediterranean is made up of
two rather narrow east-west trending ocean basins. Spreading in the southern basin remained
somewhat narrow either because of an extremely low spreading rate or because spreading
stopped (Robertson and Dixon, 1984) (Figure 4.24).
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Figure 4.24. Schematic diagrams showing two stages, at 180 and 119 my, in the evolution of
Neotethys (From: Robertson and Dixon, 1984).

e A more recent variation of the same theme is given by Stampfli and Borel (2004). Again, the
Eastern Mediterranean Basin is envisaged as having been formed by strike-dlip faulting, albeit
sinistral in their reconstruction. A puzzling detail on their reconstruction isa small
continental protrusion on the Levantine passive margin, presumably the Eratosthenes
Seamount, which in later diagramsis seen to bein theinitial stages of being rifted from the
Arabian plate in the Maastrichtian. Another point of note in this diagram is the collision of
the Arabian plate with a north-dipping subduction that led to the obduction of ophiolites along
the northern edge of Arabia. To the west of the Arabia promontory, the Troodos Ophialite, in
the absence of a continental margin, was not obducted but merely rotated (Moores and Vine,
1971; Malpaset a., 1992).

o Garfunkel (1998) proposed, on the basis of on-land studies, that the Eastern Mediterranean
Basin was formed by rifting of the Levantine passive margin in the Late Permian,
accompanied by thinning of the continental crust to the west. The Eratosthenes Seamount
would then be a product of the Levantine passive margin by the Levantine Basin. The size of
the Levantine Basin precludes continuous extension or spreading since the Late Permian.
Recent seismic investigations (Abdel Aal et al., 2001) show the deep geology in the area of
the Nile Deltaand beyond (NE Mediterranean Deepwater Block, NEMED) to be dominated
by fault-bounded blocks, some of which have been rotated. Thiswould be consistent with the
structure determined offshore of Israel and the Gaza Strip. It isthe scenario favoured in this
report.

It isthe accepted norm to divide Cyprus into four geologic zones or terranes on the basis of their
origin, lithology, and evolutionary geology. These zones are the Troodos Ophiolite Complex that
formsthe island’ s backbone, the Mamonia Complex to the southwest of Troodos that is composed
of completely deformed and tectonised Mesozoic accretionary mélanges, the Kyrenia Range to
the north comprising a thin arcuate zone of southward-thrusted Permian to Lower Cretaceous
shallow-water platform carbonates, and lastly the Mesaoria Plain between the Kyrenia and
Troodos Ranges that isfilled by Maastrichtian to Recent pelagic, hemipelagic, and fluvia
sediments (Figure 4.25).
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Figure 4.25. Tectonic terranes shown on a geologic map of Cyprus (From: Robertson, 1998).

4142 Tectonostratigraphic Elements of the Eastern M editerranean Basin

The Troodos massif is one of the most intact and best studied ophiolitesin theworld. Itisthe
westernmost of a string of ophiolites that east of Cyprus were obducted onto the edge of the
Arabian Plate from northwestern Syria (Baer Bassit) to Oman and what Ricou (1971) termed “le
croissant ophiolitique péri-arabe.” The geochemistry of its extrusives differs from that of lavas
forming at mid-ocean ridges and is similar to lavas found in intra-oceanic island arcs.

The Troodos Ophiolite Complex

As all the ophiolites of the croissant arc, the Troodos Ophiolite is believed to have formed within
the southern strand of Neotethys above a north-dipping subduction zone in the Mid- to Late
Cretaceous (Robertson and X enophontos, 1993). Subduction was abruptly stopped by the
collision of the African Plate aong its north Arabian boundary with the trench. Ophialitic
fragments together with trench accretionary mélanges were thrust over, dismembered, and
emplaced onto the Arabian platform. In the area of Cyprus there was no obduction, and instead
the Troodos oceanic crust broke off and rotated anticlockwise by some 90° (Moores and Vine,
1971).

The Mamonia Complex

The Mamonia Complex is atectonic mélange accreted onto the hanging wall of the subduction
zone above which the Troodos crust formed (Malpas et a., 1993). It has been juxtaposed with
(by strike slip) and partly overthrust onto the Troodos Ophiolite. Exposures are to be found in
western Cyprus, at thetip of the Akrotiri Peninsula and in the southeast near Paralimni. It
contains volcanic and plutonic rocks that are overlain by shallow thrust sheets of shallow to
deepwater Late Triassic Mid-Cretaceous sediments.
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The Mesaoria Plain

The Mesaoria Plain lies between the Troodos and Kyrenia Ranges and is floored by the ophiolite
that, according to borehole evidence, extends as far as the Kyrenia Range. Following the

pal aeorotation of the Troodos microplate, deepwater and tectonic quiescence prevailed in this part
of the Mediterranean, at least until the Miocene, allowing mostly pelagic carbonate sedimentation
(Robertson, 1976). These Maastrichtian to Miocene sediments extend beyond the Mesaoria Plain,
covering southern and western Cyprus. At the eastern end of the plain, a very thin sequence of
chalk and reef limestone is seen to rest directly on amélange similar to the Moni Melanges
(Campanian-Maastrichtian) further west in the Limassol area.

Extensional tectonics with downthrows to the north dominated much of the Mesaoria Plain during
the Miocene, giving rise to smaller fault-controlled basins and alowing reef formation on uplifted
and rotated fault blocks in the Messinian. Gypsum deposits, also characteristic for this period, are
deposited in restricted small basins.

Following the Messinian salinity crisis and the return of more open seas, the Lower to
Mid-Pliocene of the Mesaoria Plain is dominated by muds with sandy intercalations and
channelised conglomerates. These sediments pass upwards into shallow marine sediments of the
Upper Pliocene that mark the final infill of the basin, having an estimated maximum thickness of
1000 m (McCalum and Robertson, 1990, 1995). A higher uplift rate of the Troodos and the
emerging Kyrenia Range caused sea recession and allowed a prograding sequence of fan-type
conglomerates to cover the whole of the Mesaoria Plain.

The Kyrenia Range
The Kyrenia Range lies to the north of the Mesaoria Plain and is separated from it by the Ovgos

Fault (Figure 4.26). This narrow, arcuate, and elongate range has along and chequered geologic
history.
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Figure 4.26. Geological cross-section across the Kyrenia Range and the Ovgos Fault (Calon et al.,
2005).

The oldest rocks in the range are Permian shallow-water platform carbonates that originated close
to the northern margin of the Neotethys during the initial rifting event. Y ounger, Triassic,
Jurassic, and Early Cretaceous limestones exposed in the western and central parts of the Kyrenia
Range formed on a gradually subsiding carbonate platform (Robertson and Woodcock, 1986).
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These Mesozoic platform carbonates were brecciated and in places metamorphosed between Early
Cretaceous and Campanian time, appearing in clasts in the overlying Maastrichtian sediments.

L ess deformed Campanian vol caniclastic sediments and rhyolitic tuff overlie the deformed
carbonates. They have calc-alkaline affinities and most probably are derived from Andean-type
volcanism in southern Turkey (Robertson and Woodcock, 1986; Huang, 2008). From the
Maastrichtian to the Late Paleocene, the Kyrenia area was a region of deepwater pelagic
carbonate deposition. The Maastrichtian section, however, has significant intercal ations of
basaltic pillow lavas that have an intraplate geochemical signature (Huang, 2008). Their
extrusion, in atranstensional environment, coincides with the pal eorotation of the Troodos
microplate.

A later Eocene deformation event left the Kyrenia Range subdued in a basinal environment that
received enormous amounts of mostly turbiditic sediements (the Kythrea Formation), which are
topped by small evaporitic basins exposed along the southern flank of the range. The Kyrenia
Range was thrust southwards, strongly uplifted, finally joining the island terranesin the Late
Pliocene-Pleistocene (Figur e 4.26).

The present geotectonic framework of the region is dominated by the collision of the Arabian and
African plates with the Anatolian plate. Northward subduction of the African plate benesth
Anatoliatakes place aong the Hellenic and Cyprus arcs. Further east the Arabian plate, separated
from Africa since the opening of the Red Seain the Mid-Miocene, is moving at a much faster rate
(18 to 25 mm/yr) than the north-northwest African plate, which is moving north at 10 mm/yr.
This differential movement between the African and Arabian plates has caused Anatoliato escape
westward along two major strike-slip faults: the North Anatolian Fault and the South Anatolian
Fault (Figure 4.27). Further west in the Aegean, extension is dominant in the overlying plate asa
result of this westward motion.

Figure 4.27. Geologica and bathymetric map of Cyprus and the surrounding regions
(From: Robertson, 1998).
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The Cyprus Arc

The Cyprus Arc developed in the Mid- to Late Miocene to accommodate further crustal
shortening after subduction stopped in central Turkey and in response to the northward motion of
the Arabian plate created by the opening of the Red Sea. It marks the present location of the plate
boundary between Africaand Anatolia. The Cyprus Arc is divided into western, central, and
eastern sections (Figure 4.28). The Cyprus Arc and the Dead Sea fault form the main earthquake
generating structures in the Eastern Mediterranean Basin. In the west its location was established
mainly from earthquake, seismic, and drilling studies (DSDP Leg 42 Sites 375, 376). It runsfrom
just south of Cyprus, between the Eratosthenes Seamount and the island, northwest along the
southern boundary of the Florence Rise, and joins the Hellenic Arc at the Anaximander Seamount
closeto the Antalya Basin. Fault-plane solutions along this part of the Arc show compression
with an element of strike-slip motion.

The central part of the Cyprus Arc is placed, by general consensus, between the island and the
Eratosthenes Seamount, an uplifted faulted continental block, and marks the ongoing subduction
of the Eratosthenes block beneath the Troodos massif. Thus, the 25 km-thick continental crust
beneath Cyprusis thought to be part of the Eratosthenes block and to have been the main cause of
theisland’ s uplift since the Mid-Miocene.

In the east, seismic activity is considerably less and without any clear evidence of subduction.

The compression evident in the central and western sections is here replaced by two sinistral
strike-dlip faults. The more southerly of the two isimmediately south of the Hecateus and L atakia
Rises and extends into northwestern Syriain the Baer Bassit area (Vidal et a., 2000; Al-Riyami et
a., 2000; Pilidou €t al., 2004). The northern fault bifurcates from the one to the south
immediately east of the Hecateus Rise and then follows and bounds the Larnaka Rise towards the
Gulf of Iskenderum (Vidal et al., 2000) (Figure 4.28).
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Figure 4.28. Seismic cross-section across the Hecateus Rise showing the bounding fault and
Messinian and younger sediments (From: Vidal et a., 2000).

Strategic Environmental Assessment of Hydrocarbon Activities 4-36
in the Exclusive Economic Zone of the Republic of Cyprus

time Isl



The Eratosthenes Seamount

The Eratosthenes Seamount is a continental fragment within Neotethys currently undergoing
incipient subduction beneath Cyprus at the African-Anatolian plate boundary. It has been
investigated and drilled by the Ocean Drilling Programme (ODP Leg 160), and this part of the
report draws heavily on the results of that investigation. The Eratosthenes Seamount is about
1500 m high and 150 to 200 km wide. Its rather flat top is some 700 m below sealevel.
Shallow-water platform carbonates and pelagic carbonates make up the top several hundred
metres of the succession drilled during ODP Leg 160 (Roberts, 1998). Messinian evaporites are
either extremely thin or absent, and palaeosols indicate exposure above sea level accompanied by
erosion and soil formation. Thereis no direct evidence asto its components below the section
reached by ODP Leg 160, but a distinct and offset magnetic anomaly may well represent either
the presence of lavas or of igneousintrusives. A number of northeast-west trending normal faults
point to the seamount’ s break-up as it enters the Cyprus trench.

The Levantine Margin

All available information relating to the nature of the Levantine margin comes from its southern
portion through the work carried out for on-land and offshore exploration in Israel. Garfunkel
(2004) has proposed that north-trending normal faults with large throws to the west, active since
the Late Permian, provide the mechanism for the formation of the Levantine Basin. The structural
pattern of the Eratosthenes Seamount is indeed in agreement with this hypothesis.

Asrifting continued, the underlying continental crust would thin and form the basement to the
Levantine Basin instead of oceanic crust as proposed by Makris et al. (1983). The Eratosthenes
Seamount would then be alarger continental block rifted off the Levantine margin (Figur e 4.29).
Thereislittle if any information to the north of Israel, and to the south it is covered by the Nile
Delta, but there is no reason to believe that it would be any different.

Figure 4.29 (A) Evolution of the Levantine Basin from the Levantine margin to just beyond the
Eratosthenes Seamount; (B) Schematic section of the Eastern Mediterranean Basin
and its eastern margin.

Strategic Environmental Assessment of Hydrocarbon Activities 4-37
in the Exclusive Economic Zone of the Republic of Cyprus



The Levant Basin and Nile Delta

Garfunkel’s (2004) and Abdel Aal et al.’s (2001) work has shown the basement of the Levantine
Basin to consist of faulted blocks making a horst and graben basin floor topography covered by
10 to 15 km of sediments with an age range from the Late Permian to Recent. Their evolutionary
model is generation of the Basin by intercontinental rifting and extension that stops short of sea
floor spreading and oceanic crust formation. As such, it means that the basal sediments
everywhere would be shallow water clastics and carbonates. In deeper water, turbidites and

pel agic carbonates with shales would be dominant, with basin floor sediments being mostly shales
and distal turbidites (sheet sands).

The Nile Coneis chiefly a post-Upper Miocene sedimentary wedge that covers a much older
marginal basin sequence. Together they have athickness of 9 to 10 km, including 1.5 km of
Messinian evaporites (Mascle et al., 2006). These post-Messinian sediments, supplied by the Nile
River, have undergone significant thin-skin deformation due to downslope movement along
slip-surfaces in the underlying evaporites. In the north, the Levantine Basin ends abruptly at the
Hecateus and Latakia Rises (Figur e 4.30).
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Figure 4.30. Geological cross-sections through the Nile Cone and the Northeastern Mediterranean
(From: Abdel Aal et al., 2001).

The Messinian and Plio-Pleistocene sediments continue over both rises with little if any changein
thickness but are faulted and deformed. Thiswould suggest that both the Hecateus and L atakia
Rises have been uplifted recently along the eastern segment of the Cyprus Arc.

4.1.4.3 Miocene and Younger Events

Deep marine conditions with pelagic carbonate sedimentation (chalks and marls) mark the period
between the Maastrichtian and the end of the Oligocene. The Mid-Mioceneto the Pleistoceneisa
period of shallowing seas over Cyprus culminating in the final emergence of theisand at the end
of the Pleistocene.
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Subduction and crustal shortening continued north of Arabia after its collision with the trench of
the north-dipping subduction zone over which the ophiolites of the “ croissant” formed. By the
Miocene, however, most of the slack had been taken up, and this, accompanied by the opening of
the Red Sea and by the approach of the Eratosthenes Seamount, led to the establishment of the
Cyprus Arc as Africa and Arabia continued moving north (Robertson, 1978).

4144 Sediments and Hydrocar bon Potential

In the absence of any deep drillhole information, any predictions will, of necessity, be speculative
and based on peripheral datafrom the Upper Nile Delta, the Israel Passive Margin, and the ODP
results from the Eratosthenes Seamount.

The sedimentary succession in both the Levantine and Herodotus Basinsis on the order of 10 to
15 km thick. Most of the succession predates the Messinian Salinity Crisisand is the least
known, being underneath 1 to 2 km of salt deposits.

A three-fold subdivision of the succession is made possible by the presence of the ubiquitous
evaporate deposits noted below:

1. Plio-Pleistocene;

2. Messinian evaporites; and

3. Pre-Messinian (Miocene-Triassic?).
Pliocene-Pleistocene Sediments

Pliocene-Pleistocene sediments are unlithified sands and clays with intercal ations of organic-rich,
thin beds termed sapropels. Almost al of the clastic material reaching the basin floor of the
Levantine and Herodotus Basins comes from the Nile Delta. Successful wells have been drilled
in the Pliocene turbidites of the shallow-water areas of the Nile Delta. The Pliocene deposits are
slope and basin-floor turbidites in the form of channel, channel-levées, and sheet sands. Channels
originate on the Delta and funnel turbidite sands down the slope, giving rise to sheet sands on the
basin floor. In Figure 4.31, swath bathymetric studies (Mascle et al., 2006) show
northwest-flowing channels entering the western part of the Cyprus EEZ inside the Herodotus
Basin. These channels and sheet sands would make attractive targets in this area.

In the central part of the zone, south of the Eratosthenes Seamount, the Plio-Pleistocene sediments
are highly deformed and folded as megaslumps generated by the down-slope movement of the
underlying salt. Such folds could presumably make good traps for hydrocarbons. To the east, in
the Levantine Basin, distal turbiditesin the form of sheet sands would be the main reservoirs.

Pliocene sapropels are the main source rocks in the Plio-Pleistocene succession. Their formation
is thought to be climate controlled, with warm periods giving rise to high organic productivity in
the photic zone, while stagnant anoxic conditions on the basin floor led to their preservation.
Their total organic carbon content varies from 5% to 25%.

A word of caution is heeded at this point. Dependence on distal turbidite sands assumes that they
would be clean and have high porosity. Often, however, the sands are finer and silty with reduced
porosity.
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Figure 4.31. Bathymetric map of the Nile Delta and Deep Sea Fan. Note northwest-trending
channels sweeping around to the western part of the Eratosthenes Seamount (From:
Mascle et al., 2006).

Closer to Cyprus, smaller basins bordered by the Latakia and Larnaka Rises are possible
extensions of the Mesaoria Basin on Cyprus (Calon et al., 2005). Two exploration wellsdrilled in
the Mesaoria Basin (the Lefkoniko and L akatameia boreholes) were dry. Plio-Pleistocene
sediments in both cases were thin, less than 150 m, marls capped by conglomerates. Messinian
evaporites in the form of gypsum were less than 10 min the Lakatameiawell and absent in
Lefkoniko.

The pre-Messinian succession differed remarkably between the two wells. Predominantly pelagic
and hemipelagic carbonates are seen at Lakatameia, but at Lefkoniko the sequence consists of an
extremely thick package of Miocene turbidites (2150 m), sandstones and shales, underlain by

420 m of pelagic carbonates and marls. Both wells bottomed out in extrusives of the Troodos
Ophiolite. Without any firm data, it would not be prudent to dismiss these basins on the evidence
of on-land drilling.

The Messinian Salinity Crisis

The Messinian Salinity Crisisis not only the most unique oceanic event in the last 20 million
years but it is also significant for the purpose of this report as sediments deposited during this
event form a perfect seal to any hydrocarbons present offshore. These evaporite sediments were
first discovered by Hsl et al. (1973). Their formation is attributed to the periodic restriction of
sea-water inflow from the Atlantic, leading to hypersalinity and deposition of gypsum in
shallower basins and halite in the deep basins. The Mediterranean did not dry completely, but at
times the sea level dropped by as much as 1500 m. Thisfall led to dramatic erosion, with the
formation of large canyons and deposition of coarse sediments that make good reservoir rocks.

A recent bulletin published on 21 February 2008 by the Mediterranean Science Commission
(CIESM) presents a new consensus from the Messinian Salinity Crisis Workshop. The new
scenario divides this very short-lived event into three stages:

Strategic Environmental Assessment of Hydrocarbon Activities 4-40
in the Exclusive Economic Zone of the Republic of Cyprus



e Stagel. The stage from 5.96 to 5.60 my, when evaporitic conditions became established in
small embayments of the Mediterranean. Under these conditions, mainly gypsum
accumulated, forming the “Lower Evaporites.”

e Stage 2. During this stage, which lasted only 50,000 years (from 5.6 to 5.55 my), the
connection with the Atlantic was completely severed, causing adramatic drop in sealevel that
led to the formation of thick halite depositsin the deep parts of the basins. These deposits are
as much as 1500 to 2000 m thick in the Levantine Basin. As a consequence of this sea-level
drop, much of the Nile Cone and most of the Eratosthenes Seamount were exposed and
heavily eroded. Inthe Nile Deltaarea, large canyons were incised into the Delta sediments
and channeled sands to the basin floors, especially in the Herodotus Basin. This progradation
of sand deposition in deep water makes these sheet sands good exploration targets. Inthe
case of the Eratosthenes Seamount, the canyons emanating from it were filled with coarse
carbonate clastics that could prove to be good reservairs.

e Stage 3. The stage from 5.53-5.33 my is marked by gradually increasing fluvial input, Lago
Mare deposits, and development of gypsum and halite in deegper water.

Pre-Messinian to Cretaceous sediments have yielded oil in the Gulf of Suez and both oil and gas
from wellsin the Western Desert. In the Nile Delta, gas was struck in Miocene sediments and oil
found in Eocene deltaic sandstones. Marine shales and shaly limestones are the most likely
source rocks for these finds. Within the Herodotus and Levantine Basins, Cretaceous black shales
could be agood source for cil. Data on the pre-Messinian successions within the Levantine and
Herodotus Basins are extremely scarce or unavailable so any predictions must be speculative, but
the fact that oil has been found in more shallow-water facies is encouraging.

The Eratosthenes Seamount rifted off the Levant margin in the Late Permian. ODP drillholes
(Robertson, 1998) show the mount to be capped by Miocene and older shallow-water and pelagic
carbonates. Similar sediments are to be expected in the surrounding smaller basins and on
uplifted blocks. Deep canyons developed on the sides of Eratosthenes during the Messinian
lowering of the sealevel and were filled with coarse carbonate clastics. These clastics and the

in situ shallow-water and pelagic carbonates are good reservoir rocks and make possible
exploration targets.

4145 Earthquakes and Geological Hazards

Cyprusislocated close to the triple junction where the East Anatolian Fault, the Dead Sea
Transform Fault, and the Cyprus Arc (Latakia and Larnaka Rise Faults) meet in northwestern
Syriaand southern Turkey. All of the faults mark plate boundaries — the East Anatolian Fault
between the Anatolian and Arabian plates, the Dead Sea Transform Fault between the Arabian
and African plates, and the Cyprus Arc between the Anatolian and African plates (Dewey and
Sengér, 1979). Although al three plate boundaries are seismically active, the Cyprus Arc isthe
one most likely to affect the study area.

The seismicity in the area of Cyprusis shown in Figure 4.32 (Ambrasseys and Adams, 1992).
Note the large concentration of earthquakes just northwest of the Eratosthenes Seamount.
Shallow and deep earthquakes occur in this region, including the earthquake of October 1996,
which at a magnitude of 6.8 was the largest in the Cyprus region since 1953 (Pilidou et al., 2004).
South and east of the Eratosthenes Seamount seismicity is considerably less, with only afew
events along the Hecateus and Larnaka Rises. Fault-plane solutions from a number of events
show the western and part of the central part of the Cyprus Arc to be in compression

(Figure 4.33).

Strategic Environmental Assessment of Hydrocarbon Activities 4-41
in the Exclusive Economic Zone of the Republic of Cyprus



&

Figure 4.32. Distribution of earthquakes in the Eastern Mediterranean >M4. Note concentrations
to the northwest of the Eratosthenes Seamount (Source: Geological Survey
Department, Cyprus).
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Figure 4.33. Fault plane solutions of earthquakes in the eastern Mediterranean Basin; note
compressional region and the central and western parts of the Cyprus Arc. Large
arrow shows direction of motion (From: Pilidou et al., 2004).
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It isdifficult to assess the effects that an earthquake of a similar magnitude with an epicentre
closer to the study area would have without any details of the geomorphic and subsurface
conditionsin the area. However, the presence of evaporites on the sides of the Eratosthenes
Seamount would provide good dlip surfaces for mass flaws to occur. Saturated sand layers on
slopes, especially when confined, would also be prone to failure.

Information on seismic seawavesis meagre. Ambrasseys (1962) conducted a survey of reported
seawaves from Antiquity to 1961 and came to the conclusion that the region from Cyprus to
Jubeil and Acre on the Levantine coast is prone to sea waves of light to rather strong intensity.
Theterm “rather strong” on thisintensity scale means that the waves would flood gently sloping
slopes. The height and destructive power of such wavesis by far greater in coastal areas, where
they traverse shallow water, than out in the open seas. Kelletat and Schellmann (2002) have
examined the western and southeastern coasts of Cyprus for tsunami evidence and reported
movement of boulders weighing several tons by an event that took place over 200 years ago.
Seismic sea waves and tsunamis are not likely to affect operations at sea.

415 Acoustic Environment

Ambient noise is sound received by an omni-directional sensor that is not from the sensor itself or
aresult of the manner in which the sensor is mounted. Ambient noise is made up of contributions
from many sources, both natural and man-made. These sounds combine to give the continuum of
noise against which al acoustic receivers have to detect required signals.

Ambient noise is generally made up of three constituent types — wideband continuous noise,
tonals, and impulsive noise. Ambient noise covers the whole acoustic spectrum from below 1 Hz
to well over 100 kHz (Urick, 1983). Above this frequency, the ambient noise level drops below
thermal noise levels.

4151 Natural Sources of Airborne and Water borne Sound

There are anumber of basic mechanisms by which ambient noise is generated from natural
sources. All ambient noise sources involve one or more of these basic generation mechanisms.

Impact Noise

Impact noise occurs when water strikes water (e.g., breaking waves), water strikes solid

(e.g., waves hitting arock), solid strikes water (e.g., hail hitting the water surface), or solid strikes
solid underwater (e.g., sediment noise [saltation]). It isusually abroadband, transient noise,
possibly with resonant peaksif solids are involved.

Bubble Noise

There are several types of bubblesin seawater. Passive bubbles are quiescent and do not
generate noise. Active bubbles are formed during an energetic process such as breaking waves or
rain striking the surface. These bubbles oscillate and generate comparatively narrowband signals
centred on the resonant frequency of the bubble, typically in the range 15 to 300 kHz. Collective
oscillations of bubble clouds, particularly under breaking waves, can have resonant frequencies
that are much lower than this.

Turbulence

Turbulence associated with surface disturbance or turbulent tidal flow around an obstruction
generates low frequency continuous noise.
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Seismic

Movement of the seabed can be coupled into the water column and generate very low frequency
noise.

Wind-sea Noise

Noiseis generated by the interaction between wind and the sea surface. At higher wind speeds,
thisresultsin breaking waves that produce noise by impact and bubble mechanisms (Medwin and
Beaky, 1989; Medwin and Daniel, 1990). At lower wind speeds, noise results from flow noise as
the wind passes over the sea surface and from bubbles entrained at the sea surface. Thereislikely
to be adiurna and annual cycle in the contribution from wind-sea noise due to changesin
meteorological conditions.

Precipitation Noise

Precipitation hitting the sea surface generates noise by impacting the sea surface and, in some
instances, by oscillation of the bubbles entrained by the impact. Small raindrops generate noise
with a spectral peak around 15 kHz due to the entrained bubbles, while large raindrops only
generate impact noise. Hail generates a spectrum with abroad peak between 2 and 5 kHz. Heavy
snow produces a rising spectrum above 20 kHz. The noise from all forms of precipitation can be
modified by increasing winds. In particular, the bubbles formed by small raindrops are less likely
to form, so the level of bubble oscillation noise drops significantly as wind speed increases.

Surf Noise and Sediment Transport

Noise generation in the surf zone is a highly complex process, but the resulting noise can be heard
up to 9 km offshore. The noise results from individual and collective bubble oscillation in the
water column, sediment transport in the backwash, splashing, pounding, and turbulence (Voglis
and Cook, 1970; Thorne, 1985). The character of noise from surf is dependent on the beach
profile, wave direction relative to the beach, and sediment size. If the dominant beach material is
cobble, pebble, or gravel, then sediment transport noise will dominate. For small sediment sizes
such as sand or clay, bubble noise will dominate. The noise characteristics are further modified
by the immediate offshore bathymetry, which will determine the acoustic propagation conditions
for the sound out into deeper waters. Sediment transport can aso occur away from the shoreline
if the water is very shallow (<10 m) and a current is running and/or there is a significant wave
height to disturb the seabed.

Biological Noise

Many marine organisms can generate noise. Fishes and cetaceans make sounds that contribute to
ambient noise levels.

Thermal Noise

In the absence of all other sources of noise, thermal noise will dominate. This originates from the
thermal agitation of molecules. The noiserises at 6 dB/octave and in areal environment is only
important above 100 kHz.

4152 M an-made Sour ces of Airborne and Water borne Sound/Noise

There are a number of basic mechanisms by which ambient noise is generated from man-made

sources. All of the sources of ambient noise involve one or more of these basic generation
mechanisms.
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Cavitation

Propellers and other fast moving objects in the water can cause cavitation noise when the pressure
in the flow around the moving object goes sufficiently negative. This causes a cavitation bubble
that very quickly collapses, causing aloud transient sound. The resulting spectrum is wideband
but generally has a peak between 100 Hz and 1 kHz.

Machinery Noise

Machinery generally produces a broadband continuous spectrum with tonal's superimposed
resulting from the rotation rates of the various parts of the machinery. There may also be
impulsive sounds.

Tonals

Some systems either deliberately, or as a by-product, generate high levels of tonal signals
(e.g., sonar systems and seal scarers).

Man-made sources of airborne and waterborne sound/noise include:
Aggregate Extraction

The noise resulting from aggregate extraction is made up of three contributions. ship noise,
dredge noise, and sediment noise. Dredge noise is that noise from the dredging machinery over
and above normal ship noise, while sediment noise results from the movement of the seabed
material across the seabed and through the suction tube.

Commercial Shipping and Leisure Craft

Commercia shipping, ferry traffic, and leisure craft aso contribute to ambient noise (Wharam et
a., 2004). The contribution of commercia shipping to ambient noise has been well studied,
particularly in deep water, and the resulting spectra are well understood. The noise spectrum from
all powered craft is composed of alow frequency broadband spectrum with a number of tonal
lines resulting from the rotating machinery. Above 1 kHz, machinery noise diminishes and the
dominant noise source is caused by water displacement and the resulting entrained bubbles. The
noise of distant shipping tends to dominate the 50- to 300-Hz part of the spectrum.

Away from the main shipping lanes, amajor contribution is likely to come from fishing boats.
There are avariety of fishing activities in the study area, ranging from inshore potting to offshore
deepwater trawling. As the fishing boats move around the area, they arelikely to provide a
significant contribution to shipping noise. Shipping noise will vary on adiurnal cycle (ferry and
coastal traffic) and an annual cycle (seasona activity).

Industrial Noise

Industrial noise can result from a number of offshore activities, including oil and gas production.
The military can generate underwater noise by the use of ships, aircraft, explosives, and active
sonar transmissions.

Sonar

Active sonar generates a high power pulse in the water and then listens for the echo from a
desired target to determine range and direction. The most common sonar in useisthe
echosounder carried by most ships. Other sonarsin use include fish finders and fishing gear
control sonars, acoustic modems, air guns for seismic geological exploration, and military sonars.

Strategic Environmental Assessment of Hydrocarbon Activities 4-45
in the Exclusive Economic Zone of the Republic of Cyprus



The study areais atrue deepwater areafor acoustic propagation, and seismic surveys can result in
basin-scale reverberation.

Aircraft

The noise of aircraft can couple into the water, particularly in the case of helicopters operating
low over the surface of the water (Urick, 1972).

Fishing Activity

The act of dragging atrawl across the seabed is an inherently noisy operation. Other
contributions are from ship noise and fishing sonars.

Dominant Noise Sources

Based on the information gleaned during this study, from the experience of the authors when
working in the study area, and from a much wider experience of studying the various sources of
ambient noise over many years of sonar trials, the most likely sources of ambient noise across the
study area are mapped in Figure 4.34.

Local Shipping

Distant Shipping

Industrial Noise

From framer / CIESM, 2005

Figure 4.34. Dominant noise sources in the study area (little or no wind and precipitation).

The study area comprises deep, offshore waters in which the dominant noise source will be distant
shipping in the absence of wind and precipitation. It should also be noted that the areas affected
by different noise contributions will vary throughout the year, as acoustic propagation loss varies
throughout the seasons. From Figure 4.34, it can be seen that distant shipping noiseislikely to
dominate across large parts of the study area. It is also anticipated that under the right conditions,
industrial noise (from existing and future offshore oil production installations) could propagate
into the study area. It should be noted that just because a particular noise sourceis dominant in a
given area does not necessarily mean that other sources may be neglected in that area: the total
noise level from all sources may be significantly higher than the level due to the dominant source
alone, different sources may dominate in different parts of the spectrum, and bio-receptors may be
more sensitive to aless dominant noise source in a different frequency range.
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4.2 BIOLOGICAL ENVIRONMENT
4.2.1 Plankton (Spatial and Temporal Distribution)

Marine plankton are organisms with limited swimming capabilities that drift with the prevailing
currents. Plankton range in size from <0.2 pm (marine viruses) to >20 mm (large jellyfish) and
may derive energy from sunlight (i.e., “plant plankton,” or phytoplankton) or from the
consumption of organic materia (i.e., “animal plankton,” or zooplankton). In marine systems,
phytoplankton form the base of the food web, while zooplankton link phytoplankton to fish
production. Zooplankton also mediate the transfer of organic material from the surface ocean to
the deep sea and thus are indirectly responsible for maintaining benthic community productionin
most deep ocean ecosystems.

4211 Phytoplankton

Phytoplankton productivity in the Mediterranean Seais nutrient-limited (Longhurst, 1998). In
contrast to other marine systems, Mediterranean phytoplankton production is co-limited by
phosphorus and nitrogen (Krom et al., 1991; Thingstad et al., 2005). An west-to-east decrease in
nutrient concentrations in the Mediterranean Sea results in extremely nutrient-poor
(“ultraoligotrophic”) surface waters in the eastern Levantine Basin (see Section 4.1.3.2) and
correspondingly low phytoplankton biomass and productivity relative to the Western
Mediterranean (Tanakaet a., 2007).

Phytoplankton in the study area are primarily found in the surface ocean (0 to 150 m) where light
levels are sufficient for growth (the euphotic zone, Table 4.6). However phytoplankton pigments
(chlorophyll a) have been found to 500 m in the deep mixed layer of awarm-core eddy to the
south of Cyprus (Krom et al., 1991). On average, the vertical distribution of phytoplankton
pigment concentrations (chlorophyll a) in the eastern Levantine Basin reaches a maximum at

90 to 120 m, just above the nutricline (Table 4.6) ( Yacobi et al., 1995; Krom et al., 2005).
Phytoplankton productivity is greatest in the surface mixed layer, typicaly at a depth of 0 to 50 m
(Tanakaet da., 2007).

Table 4.6. Inventories and concentrations of chlorophyll a (Chl), a phytoplankton pigment,
during autumn (October-November) in the licence arearegion. The depth of the deep
chlorophyll maximum layer (DCM) is also given (From: Y acobi et al., 1995).

L atitude Longitude Chl integrated | Surface Chl DCM depth DCM Chl
CN) CE) (mg m?) (ngL™) (m) (ngL™)
30.51 33.49 17.4 63 90 235
31.00 33.48 20.7 57 90 250
31.49 33.48 21.5 55 110 274
31.98 33.48 21.0 59 90 229
32.50 33.49 31.3 71 100 253
33.54 33.48 30.8 85 100 248

Phytoplankton dynamics in the eastern Levantine Basin in the region of the licence areavary on a
seasonal cycle. Phytoplankton bloom in the winter and early spring (November to March)
because deep winter mixing brings nutrients to surface waters (Vidussi et al., 2001).
Phytoplankton growth during this season rapidly depletes phosphorus, and nutrient levels remain
low during the summer when the surface ocean stratifies. Thus, the summer phytoplankton
biomassislow (i.e., pigment concentrations [chlorophyll a]) in the surface mixed layer and up to
an order of magnitude lower than observed during the winter (Krom et al., 1991).

The dominant phytoplankton in eastern Mediterranean assemblagesis Synechococcus spp. (Pitta
et a., 2005), asmall (<2 um) cell that outcompetes larger plankton for the limited amount of
available nutrients. Analysis of phytoplankton accessory pigmentsin the eastern Levantine Basin
also indicates the importance of prymnesiophyte nanoplankton (2 to 20 um) and the presence of
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coccolithophorids, diatoms, and dinoflagellates (Psarra et al., 2005). Diatom populationsin the
study by Psarra et a. (2005) were dominated by Thalassionema frauenfeldii.

Studies of phytoplankton in the licence area region, including those cited above, have primarily
focused on the warm-core eddy to the south of Cyprus (e.g., Krom et al., 1991, Pittaet a., 2005;
Psarraet a., 2005; Tanakaet al., 2007). Studies of phytoplankton in the eastern or western
sectors of the EEZ are more rare, but do include stations occupied during the POEM-BC project
(e.g., Yacobi et al., 1995; Vidussi et al., 2001).

4212 Zooplankton

Zaooplankton in the eastern Mediterranean can be categorised by size into microzooplankton (20 to
200 um) and mesozooplankton (>200 um). Micro- and mesozooplankton in surface waters rely
on a phytoplankton-based food web, whereas zooplankton in the deep searely on afood web
based on organic particulate material sinking out of the surface ocean.

Microzooplankton in the study area are a diverse assemblage of small cells that consume bacteria
and small phytoplankton such as Synechococcus spp. The microzooplankton community includes
heterotrophic nanoflagellates (2 to 10 wm) and ciliates (10 to 350 um), as well as autotrophic
nanoflagellates (2- to 10-um microzooplankton that have chloroplasts and can derive energy from
sunlight, and are thus “mixotrophic”) (Pitta et a., 2005). Both ciliates and autotrophic
nanoflagellates are found in surface waters. Ciliate abundances are maximal in the surface mixed
layer (0 to 50 m) where phytoplankton production is highest, while autotrophic nanoflagellate
abundances are maximal just above the nutricline, at approximately 100 m depth (Tanakaet al.,
2007). In contrast, no consistent pattern is found for heterotrophic nanoflagellates in surface and
deep waters of the eastern Levantine Basin, athough their abundance and bacterial abundances
decrease with depth (Tanaka et al., 2007).

Mesozooplankton in the eastern Levantine Basin are extremely diverse. In surface waters,
zooplankton communities are dominated by copepods (Table 4.7; Mazzocchi et al., 1997),
specifically the small copepods Clausocalanus furcatus, C. paululus, Oithona plumifera, and
Farranula rostrata (Siokou-Frangou et al., 1997). None of these dominant species have been
found to contribute more than 22% of total copepod numbers, and another 91 copepod species
were also enumerated in the licence area region (Siokou-Frangou et a., 1997). In addition to
copepods, at least 21 other zooplankton taxa are found in the eastern Levantine Basin, including
medusae, siphonophores, ctenophores, heteropods, pteropods, molluscan larvae, polichaetes,
cladocerans, ostracods, euphausiids, decadpod larvae, isopods, amphipods, chaetognaths,
echinoderm larvae, appendicularians, pyrosomes, doliolids, salps, and fish eggs and larvae
(Table 4.7, Mazzocchi et al., 1997). Thus, zooplankton biodiversity in the licence arearegion is
extremely high.

Table 4.7. Distribution of the main zooplankton taxonomic groups (%) and total zooplankton
abundance in the eastern Levantine Basin in the licence arearegion (From: Mazzocchi

etal., 1997).
Taxa % Contribution and
Total Zooplankton Abundance

Copepoda 82.91%
Ostracoda 5.57%
Appendicularia 4.17%
Chaetognatha 1.52%
Pteropoda 1.37%
Salpida 1.06%
Medusae 0.86%
Polychaeta 0.82%
Total zooplankton (individuals per m°) 114

Total zooplankton (individuals per m?) 23 097
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Mesozooplankton abundance in the eastern Mediterranean is highest in the surface mixed layer

(0 to 50 m) where phytoplankton are most productive and decreases in mid-water depths
(Bottger-Schnack, 1997; Mazzocchi et al., 1997). In the licence arearegion, zooplankton
abundance has been characterised only to water depths of 450 m. Copepods dominate the
samples to water depths of at least 300 m. Cladocerans and appendicularians are found primarily
in surface waters (0 to 100 m), and ostracods and chaetognaths are more abundant at depth (100 to
300 m) (Mazzocchi et a., 1997). At the species|level, the copepods C. furcatus, C. paululus, and
F. rostrata were most abundant in the surface mixed layer (0 to 50 m), while Haloptilus
longicornis, Spinocalanus spp., Mormonilla minor, and Oithona setigera became relatively more
important with depth (Siokou-Frangou et al., 1997). Smaller mesozooplankton in the licence area
region were collected by Bdéttger-Schnack (1997) using afine mesh (0.055-um) plankton net
during the METEOR Cruise 5 (MINDIK). Copepods again dominated the smaller
mesozooplankton, but the dominant species were small Oncaea spp., especially O. zernovi.

Mesozooplankton in the deep Levantine Basin (>500 m) have been sampled primarily near Crete
(Bottger-Schnack, 1997; Weikert et al., 2001). These studies indicate the presence of a secondary
maximum in mesozoopl ankton abundance in the deep-sea abyssopel agic zone (>2250 m) that
comprises primarily Eucalanus monachus. It is unknown whether this secondary maximum is
present in the licence area region, although one study found a reduction in E. monachus numbers
in mid-water depths (500 to 1000 m) near Cyprus (Trinkhaus, 1988, in Bottger-Schnack, 1997).
Deep-sea fine mesh (0.055-um) plankton net samples have been collected only near Crete and
Israel, and these indicate that the community of deep smaller mesozooplankton are dominated by
multiple Oncaea speciesin Levantine Basin waters (Bottger-Schnack, 1997).

Despite previous research efforts, microzooplankton and mesozooplankton communities remain
poorly characterised in the study area.

4.2.2 Benthos (Spatial and Temporal Distribution)

The benthos refers to animals (benthic fauna) and plants (benthic flora) that are found on, in, or
near the seabed. Benthic fauna are often sorted according to size into meiobenthos (<1 mm) and
macrobenthos (>1 mm). Specific data on composition and ecology of benthic ecosystemsin the
study area surrounding Cyprus are scarce, particularly in continental shelf, slope, and deep-sea
habitats.

4221 Continental Shelf

Continental shelf environments (approximately 50 to 150 m depth) are not with the licence area
but are considered in this Environmental Report because of their proximity. Benthic ecosystems
along the continental shelf of Cyprus also remain relatively underexplored, as studies have either
focused on nearshore environments (Section 4.2.2.4) or the deep sea (Section 4.2.2.2). What is
known concerning benthos along eastern Mediterranean continental shelvesis derived from
studies of nearby continental margins (e.g., the CINCS study site off Crete) (Tselepides and
Polychronaki, 2000). This study found macrofaunal species composition to be similar to that of
the western Mediterranean and neighboring Atlantic environments, and species were dominated
by surface deposit feeding polychaetes (Tselepides et al., 2000). Benthic faunal biomass and
abundance were much higher on the continental shelf than on the continental slope or in the deep
seain thisregion, due to the extreme oligotrophy of the eastern Mediterranean (Tselepides et dl.,
2000).

4222 Slope and Deep Sea Habitats
Benthic faunain continental slope and deep-sea habitats in the Mediterranean Sea are

characterised by the fact that (1) they live across awide range of water depths (are eurybathic),
(2) they comprise very few true deepwater species, and (3) the number of endemisms generally

Strategic Environmental Assessment of Hydrocarbon Activities 4-49
in the Exclusive Economic Zone of the Republic of Cyprus



declines with increasing depth (Cartes et al., 2004). Thefirst two characteristics are the result of
extinctions of deepwater faunain the Quaternary Period during recurring stagnant (dysoxic and
anoxic) episodes (Van Harten, 1987). Stagnation would have precluded colonization by fauna
until less than 6000 years ago (Galil and Goren, 1994), although the eastern deep basins formed
approximately 2 million years ago (Por and Dimentman, 1989). Deep-sea fauna now found in the
eastern Levantine Basin are extremely impoverished in terms of species number, in part because
the deep eastern basin is separated from the western Mediterranean by the Siculo-Tunisian sill
(approximately 400 m; Péres, 1985). The low diversity and species richness are also due to
differencesin temperature, salinity, and food supply between Atlantic and Mediterranean waters.

The abyssal basins of the Eastern Mediterranean are extremely unusual deep-sea systems. With
water temperatures at 4000 m in excess of 14°C (rather than <4°C for other deep oceanic basins),
the entire benthic environment is as hot as the water around a hydrothermal vent system, but lacks
the vents' rich chemical energy supply. The Mediterranean also differs from other deep-sea
ecosystems in terms of its species composition, notably the absence of the near-ubiquitous
deepwater grenadier fish Coryphaenoides armatus and the amphipod Eurythenes gryllus. Instead,
Acanthephhyra eximia appears to have functionally replaced E. gryllus, the dominant deep-sea
scavenging crustacean throughout most of the world' s oceans (Christiansen, 1989). Overall,
mean benthic biomass, abundance, and diversity decrease drastically with depth in the eastern

Mediterranean, with magjor faunal transitions occurring at 200, 500, and 1000 m (Tselepides et al.,
2000).

Few studies have examined deepwater benthic faunain the study arearegion, but, based on
existing evidence, Galil (2004) has characterised these communities as diverse but scarce,
consisting of “autochthonous, self-sustaining populations of opportunistic, eurybathic species.”
Results from Cruise 25/1 of the R/V METEOR in 1993 reveal ed a strong dependence of
meiofaunal abudance on depth, distance from the coast, and food (Iabile organic carbon)
availability (Tselepides and Lampadariou, 2004). The meiofaunal community was dominated by
nematodes, harpacticoid copepods, and polychaetes (Table 4.8). In general, measured meiofaunal
abundances were very low, as was the case for macrofaunal abundances inferred from
bioturbation proxies during a different study (Basso et a., 2004). These facts, aswell as
microbial enzyme activity data obtained during Cruise 25/1 of the R’V METEOR (Boetiuset al.,
1996), point directly to the ultra-oligotrophic nature of the eastern Levantine Basin.

As described in Galil (2004) and Jones et al. (2003), the major species recorded in the deep

(1000 to 4264 m) Levantine Seain the region of the exploitation blocks are discussed in the
following subsections.

Table 4.8. Relative abundance (%) of nematodes and the less abundant meiofaunal taxa
(individuals/10 cm?) collected in the study area region (From: Tselepides and
Lampadariou, 2004).

L ocation
Taxa 33°19.94'N, 34°26.06'N, 33°59.89'N,
33°24.92'E 32°36.83'E 32°10.70'E
Nematoda 64.4 41.4 50.5
Copepoda 13.3 24.3 25.2
Copepoda nauplii 15.3 29.0 104
Polychaeta 2.8 4.2 11.7
Gastrotricha 0.3 0.5
Ostracoda 0.1 0.2
Tardigrada 0.3
Turbellaria 3.3 0.7 14
Tanaidacea 0.5
Sipuncula 0.1
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Fishes

A total of 566 specimens from 31 fish species was collected. Bathypterois mediterraneus and
Nezumia sclerorhynchus were the most common, representing 38% and 27% of the specimens,
respectively. Cataetyx laticeps, Chauliodus sloani, and the ubiquitous Bathypterois
mediterraneus were photographed at a depth of 2900 m.

Sharks

Off Cyprus at 1490 m depth, the sharks Centrophorus granulosus and Etmopterus spinax were the
most abundant, occurring in 83% of the recordings. Other sharks found in the eastern
Mediterranean at depths of <2300 m were Hexanchus griseus, Galeus melastomus, Centrophorus
spp., Centroscymnus coelolepis, and Etmopter us spinax.

Decapod Crustaceans

A total of 2819 specimens was collected from 19 species of decapod crustaceans. The

M editerranean endemic geryonid crab Chaceon mediterraneus was photographed southwest of
Cyprus at adepth of 2900 m. Polycheles typhlops, Acanthephyra eximia, Aristeus antennatus,
and Geryon longipes were the most common decapod species, accounting for 48%, 25%, 14%,
and 7% of the specimens, respectively.

Amphipod Crustaceans

A total of 673 specimens was collected from 22 species of amphipod crustaceans. Four of the

22 deep-sea amphipod species collected were Mediterranean endemics, two of which (Ileraustroe
ilergetes and Pseudotiron bouvieri) represented 40% and 15% of the specimens, respectively.
The next most common were Rhachotropis rostrata and Stegophal oides christianiensis,
representing nearly 11% of the specimens.

Cumaceans

A total of 575 specimens were collected from 12 cumacean species. Procampylaspis bonnieri
was the most frequently collected, representing 33% of the specimens. Campylaspis glabra was
the next most common species with nearly 13%, followed by Makrokylindrus longipes,
Platysympus typicus, and Procampylaspis armata, each accounting for nearly 11% of the
specimens.

Molluscs

A total of 4580 specimens were collected from 42 species of molluscs. In depths greater than
1000 m, the most common benthic mollusks were Yoldia micrometrica, Kelliella abyssicola,
Cardyomia costellata, Entalina tetragona, Benthomangelia macra, Benthonella tenella, and
Bathyarca pectunculoides.

This section described organisms found in soft-bottom slope and deep-sea habitats. Another type
of habitat present in the study arearegion is the Eratosthenes Seamount (Section 4.2.2.3). A third
type of habitat, chemosynthetic benthic communities driven by the biological oxidation of
sedimentary methane, has not yet been fully documented in this region but reports from the
Hotspot Ecosystems Research on the Margins of European Seas (HERMES) project map such
habitats in proximity to the westernmost block (Block 4; Weaver et al., 2004).
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4223 Seamounts

The study area (specifically, Blocks 7 and 8) includes a seamount of considerable proportions, the
Eratosthenes Seamount, which measures 120 km in length by 80 km in width at the base and rises
from the Eratosthenes abyssal plain (2700 m depth) in the west to within 690 m of the sea surface
(Hall et al., 1994; Mart and Robertson, 1998). Although the geology of the seamount has been
extensively studied, very little is known about the biological communities inhabiting the
seamount region. Cruise 5 of the R/'VAKADEMIK NIKOLAJ STRAKHOV in 1987 recovered
samples of organisms that were briefly itemised in reports from that expedition (Krasheninnikov
and Hall, 1994).

The most systematic, targeted, and extensive study of organisms of the Eratosthenes Seamount
took place during Cruise 201/2 of the R/V POSEIDON in 1994 (Galil and Zibrowius, 1998).
Galil and Zimbrowius (1998) documented the presence of a diverse and rich fauna on the top of
the seamount (collected by beam trawl and box core) and found invertebrate abundances to be
higher than those at sites of comparable depth in the eastern Levantine Basin (Cartes et a., 2004).
The same study also documented the presence of deep-sea scleractinian corals (Caryophyllia
calveri and Desmophyllum cristagalli) as well as commercially important shrimp species
(Aristaeomorpha foliacea, Aristeus antennatus, and Plesionika martia). The presence of
benthopelagic, commercially-important fish populationsis highly likely, asis common in other
seamounts around the world (Cartes et al., 2004).

There is adearth of information concerning the biological communities inhabiting the
Eratosthenes Seamount (Galil and Zibrowius, 1998), and this topographic feature of the study
area should be considered for further investigation.

4224 Near shore, I ntertidal, and Subtidal

The nearshore coastal zone of the Mediterranean Sea (here we characterise intertidal and subtidal
environments as “ nearshore”) is characterised by high species diversity dueto variable climatic
and hydrological conditions, the existence of specific biotopes, and the geological history of the
basin. Exotic species also contribute to the observed species richness, e.g., due to migration and
shipping from the Suez Canal (Fishelson, 2000). A total of 10 000 to 12 000 marine species
(approximately 8500 macroscopic faunal species and 1300 floral species) has been identified and
recorded from the M editerranean, representing 8% to 9% of the total number of speciesin the
world’s seas (European Economic Area, 2006). As new areas are explored and new technological
developments are used, additional species are continuously added to the list.

Nearshore coastal environments of Cyprus are not technically within the study area; however, due
to their proximity to the licensing block region, they have been considered in the environmental
study. In general, much more is known concerning the nearshore region than the surrounding
continental shelf, slope, or deep sea. Based on a summary given in the Integrated Marine and
Coastal Area Management (IMCAM) plan (UNEP-MAP RAC/SPA, 2007), soft bottom and rocky
reef benthic communities dominate the nearshore environments of Cyprus. Important and
vulnerable marine biocoenoses (and their dominant species) include littoral organogenic
concretions (Dedropoma petraeum, Lithophyllum trochanter, and Tenarea undulosa), fucales
forests (Cystoseira cf. humilis, C. foeniculacea, C. spinosa v. tenuior, C. spinosa, and C.
zosteroides), maérl beds (Lithothamnion, Phymatolithon, and Lithophyllum spp.), circalittoral
(“coralligenous”) biogenic formations (the algae Lithophyllum, Mesophyllum, and Peyssonnelia
spp. and sponges Agelas, Clathrina, Axinella, Ircinia, Dysidea, and Calyx spp.), submarine caves
(Mesophyllum alternans, Lithophyllum stictaeforme, and Peyssonnelia spp.), and seagrass
meadows (Posidonia oceanica and Cymodocea nodosa).

A diverse community of invertebrate and vertebrate organisms utilises nearshore Cyprus habitats.
For example, the triton Charonia tritonis, juvenile sea groupers (Epinephelus and Mycteroperca
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spp.), and parrotfishes (Sparisoma spp.) utilise Cystoseira forests, reproductive groupers
(Epinephelus and Mycteroperca spp.) are found in the region of coralligenous formations, and
groupers (Epinephelus spp.), the brown meagre (Sciaena umbra), and slipper lobster (Scyllarides
latus) shelter in submarine caves (UNEP-MAP RAC/SPA, 2007). On average, gastropods,
crustaceans, bivalves, polychaete worms, and echinoderms dominate Cypriot soft bottom
macrofaunal communities (Hadjichristophorou et a., 1997; Argyrou et al., 1999). However, in
terms of their conservation status, afew species of sponges (Porifera), molluscs, bryozoans,
crustaceans, and echinoderms are especially important (T able 4.9).

Table4.9. Marineinvertebrate species of special interest in Cyprus nearshore environments
(From: UNEP-MAP RAC/SPA, 2007).

Taxa
Porifera Crustacea
Axinella cannabina Maia squinado
Axinella polypoides Ocypode cursor
Soongidae spp. Palinurus elephas
Mollusca Scyllarides latus
Charonia lampas lampas Scyllarus arctus
Charonia tritonis variegata Scyllarus pygmaeus
Dendropoma petraeum Bryozoa
Erosaria spurca Hornera lichenoides
Lithophaga lithophaga Echinoder mata
Lurialurida Centrostephanus longispinus
Pholas dactylus Ophidiaster ophidianus
Pinna nobilis Paracentrotus lividus
Pinnarudis (= P. pernula)
Tonna galea

Biodiversity loss in the nearshore coastal zone of Cyprusis, in part, attributed to fishing pressure
(EEA, 2006). Physical disturbance of the seabed by trawling affects the number and diversity of
nontargeted species and can cause long-term changes to fragile habitats (e.g., stony corals
Caryophylia smithii and Desmophyllum cristagalli, the sea pens Funiculina quandrangularis,
Pennatula rubra, and Kophobelemnon leucarti, the sea fan Isidella elongata, and the soft coral
Alcyonium palmatum). Intense trawling pressure on maerl grounds also affects associated
macrobenthos and important commercial species. Exotic species may also reduce biodiversity by
altering the surrounding marine ecosystem. A well-documented case is that of Caulerpa
racemosa, which has colonised the entire Mediterranean within atime span of 15 years and has
had important effects on the Cypriot nearshore benthic communities (Argyrou et al., 1999).
Additional environmental problems affecting the nearshore environment of Cyprusinclude
coastline alteration and industrial activities.

Overall, the nearshore coastal ecosystem of Cyprusisin relatively good condition, with minor
environmental impacts. The coastal ecosystem continues to support turtle migration and nesting
and provide habitat for various floraand fauna of special interest. The coastline is subjected to
various environmental pressures, particularly urban and infrastructure development, tourism,
recreation, etc. Sewage treatment plants are currently operating in al four large coastal cities, and
in conjunction with limiting industrial development, are significant factors in sustaining quality of
the coastal waters. Moreover, the application of various biotic indices devel oped within the
implementation of the Water Framework Directive (2000/60/EC) reveaed that the coastal waters
of Cyprus have good/high ecological status.
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4.2.3 Nekton (Fish) (Spatial and Temporal Distribution)

The Mediterranean gets most of its nutrient salts from surface layers of the Central Atlantic,
which also are not very nutrient rich. The Atlantic Water that enters the Mediterranean through
the Strait of Gibraltar follows the North Coast of Africa, with various branches on the way, and
reaches the East Mediterranean, where water travels mainly in an anticlockwise rotation around
Cyprus. On the way to the east Mediterranean, nutrients enter into various life cycles and are
either landed as fish or sink, ultimately, to the lower layers of the sea, with the East Mediterranean
receiving whatever nutrients are left over.

On its way to the Mediterranean, the sea water becomes not only less nutrient-rich but also
warmer and very salty, hence denser. In the area southwest of Cyprus, this water (known as
Mediterranean Water) sinks to the deeper layers and moves west during the winter. Ultimately, it
flows out of the Mediterranean and into the Atlantic through the lower strata of the Strait of
Gibraltar. With it, it takes any nutrients that have dropped into it as organic debris.

With this general pattern, the productivity of the sea around Cyprusis seen as having about the
same productivity as the rest of the East Mediterranean. The presence of a strong thermocline has
significant effects on the vertical distribution of the marine life of theisland.

The Mediterranean has its own specific fauna and flora as aresult of its origins and peculiar
hydrography. Characteristic of the marine sealife around Cyprusisthe large variety of species
found in relatively small quantities. For example, fisheriesin Cyprus depend on avery large
variety of fish that exceeds 80 species. No single species prevails asisthe case elsewherein the
Mediterranean, where a small number of small pelagic fish species dominate the scene.

4231 Near shore and Demer sal Species

Perhaps the sole exception is picarel (Marida), Spicara smaris, which replaces sardines and
sardinellas in the coastal pelagic ecosystem around Cyprus. Picardl isthe most abundant
commercia fishin Cyprus. Large quantities of males are caught in shallow waters with gill nets
in early spring. The females were the basis of the catches of trawlers before these boats were
fitted with the Blue boxes, required by the EU, to track their activity. Astrawling isprohibitedin
waters shallower than 50 m, fishing for picarel has now practically ceased. The reduction of the
trawler fleet that fishes on the continental shelf of the island from eight to four boats has also
contributed to the reduction of fishing for this species, as has the introduction of larger mesh sizes
for trawler nets. Picarel is a protogynous hermaphrodite living as afemaleinitsfirst year of life
before changing to amale.

Demetropoul os and Neocleous (1969) list most of the fishes of Cyprus with notes on their
distribution around the island with depth records and abundance. The inshore fishery (an artisan
fishery) mainly uses trammel nets and bottom-set long-lines. The catch consists of avariety of
demersal fishes such asred and striped mullets (Mullus surmuletus and M. barbatus), parrotfish
(Euscarus cretensis), several species of bream, two siganids (Sganus luridus and S. rivulatus),
some species of grouper (mainly Epinephelus marginatus and E. alexandrinus [E. costae]), and,
seasonally, quantities of Spicara smaris and Boops boops. There also are significant catches of
cephalopods (squid, octopus, and cuttlefish), some dipper lobsters (Scyllarides latus), and
occasionally on the west of the island, crawfish (Palinurus elephas). The last isvery rare
elsewhere on theisland. Some trolling also takes place, mainly for mineri (amberjack, Seriola
dumerili), palamida (frigate tuna, Auxis thazard), tounaki (albacore tuna, Thunnus alalunga), and
dakanomouittas (dol phinfish, Coryphaena hippurus). Thelast oneis caught mainly in autumn,
mostly by trolling and occasionally on floating long-lines.
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4232 Offshore and Pelagic Species

Albacore tuna (T. alalunga) make a seasonal passage off the south coast of Cyprus starting in late
spring at Cape Greco and heading for Paphos, which is usually reached in June/Jduly. They are
fished mainly with surface long-lines up to about 15 km out at sea.

Bluefin tuna (T. thynnus) are usually caught with purse seines. Some catches are aimed for
stocking fish farms for fattening for the Japanese market. EU/ICCAT (tradable) country quotas
arein place for landings of this species.

Swordfish (Xiphias gladius) were caught in some quantitiesin the late 1980’ s and in the 1990’ s as
well as early in the current decade. At its peak in the late 1980’ s and early 1990’s, catches peaked
at 34 tonsin 1990 and dropped to about 10 tons per annum since 1995. Overfishing has caused
fishing operations to be put on hold for the time being. Thisfishery also caught a small quantity
of open sea sharks (Isurus oxyrinchus, etc.). Fishing for swordfish was mainly in the open sea, 10
to 30 km from land.

Deepwater biota, including fishes in deep waters south of Cyprus, have not been studied to any
degree. The sharks Centrophorus granulosus and Etmopterus spinax were the most abundant
species found in a study of this area (Gilat and Gelman, 1984). A study of the benthos of the area
by Galil (2004) recorded three fish species, B. mediterraneous, Cataetyx latipes, and Chauliodes
doani. The study confirmed “the icthyofauna scarsity of the Levantine Basin compared not only
with the adjacent Atlantic Ocean (Haedrich and Merrett, 1988) but also with the Western
Mediterranean.”

4.2.3.3 Alien or Non-native and Nuisance Species—the L essepsian Migration

The opening of the Suez Canal in 1869 led to the connection of the Mediterranean with the Red
Sea. For thefirst time, the Mediterranean’s pure Atlantic-origin fauna faced competition from
invading Indo-pacific animals and plants that established themselves first in the Suez Canal and
later in the Mediterranean Sea. Several hundred species have since established themselvesin the
Eastern Mediterranean, and the number is growing fast. This migration, which has been named
the Lessepsian migration, after Ferdinand De Lesseps, the Frenchman that built the canal, has
been the subject of many studies during the last half of last century (e.g., Steinitz, 1967). These
Indo-pacific species now form over 12% of the marine fauna of the East M editerranean and 5% of
the entire Mediterranean marine fauna (Fredj., 1990; Bellan-Santini et al., 1992; Fredj et al.,
1992). Many species, such as the well-known red soldierfish and two siganids (rabbitfish), are
now common in the commercial fish catches of Cypriot fishermen. Many species of benthic
organisms have also colonised the island (Hadjichristophorou et al., 1997). Severa other species
are common in the catches of fishermen fishing off the Levant coast, such as Upeneus
moluccensis, which has been replacing the more valuable local red and striped mullets in some
areas. The spread of Indo-pacific speciesin the Levantine Basin seemsto follow an anticlockwise
pattern, no doubt following the prevailing coastal currents. Many species, some of them nuisance
species (e.g., some jellyfish) and someinvasive (e.g., Caulerpa racemosa), are now
well-established in the east Mediterranean.

The population explosion of a pufferfish, Lagocephalus sceleratus, inthe last 3to 4 yearsin
Cyprus waters (and elsewhere in the east Mediterranean as far west as the Aegean) has been
causing problems due to the toxicity of the fish and the large numbers caught. Itswider impact on
the ecosystem is not clear asyet. Another pufferfish, L. spadiceus, that entered the Mediterranean
earlier, isfound only in small numbers.

Other recent immigrants to the Mediterranean that have established themselves in the coastal
waters of Cyprus include the algaes Caulerpa racemosa and Stypopodium shimperi. Both algaes,
especialy C. racemosa, have spread extensively since about 1990, covering many very large
areas of seabed around the island (Argyrou et a., 1999). C. racemosa covers the sea bed and

Strategic Environmental Assessment of Hydrocarbon Activities 4-55
in the Exclusive Economic Zone of the Republic of Cyprus



especially soft substratesin amat afew centimetres thick, competing very successfully with other
floral species such as C. prolifera and Cymodocea nodosa which it may replace. Apparently this
species has no enemies as yet in the Mediterranean, and if its proliferation continuesit islikely to
revolutionise the entire East Mediterranean shallow-water ecosystem, with far-reaching effects
not only on the native marine flora but aso, and perhaps more significantly, on the marine fauna
of the area. The reduction, for example, of C. nodosa in key feeding areas of the green turtle
(Chelonia mydas) in the Levantine Basin will inevitably have an effect on the survival of this
species in the Mediterranean. This marine turtle feeds almost exclusively on this seagrass in the
Mediterranean, at least up to its sub-adult stage (Demetropoul os and Hadjichristophorou, 1995).
Caulerpa racemosa, fortunately, for the time being at |east, seemsto have “lost vigour” and is
apparently proliferating more slowly now. If anything, it is apparently retreating from the areas it
covered earlier.

The great majority if not all the marine alien species found in Cyprus are Lessepsian immigrants.
Introductions through other channels (fouling organisms on boats, in ballast water, or through
aguaculture, etc.) have not been noted so far.

424 MarineBirds

Table 4.10 lists sea birds noted in the Barcel ona Convention and protected by Cypriot legislation
(Action Plan for Sea Birds— UNEP/MAP RAC/SPA). Not all these species occur in Cyprus
(Table 4.10). The chasing, taking, shooting, killing, possessing, or selling of any of these species
(al speciesin Annex V1) isillegal and offenders can be punished up to a maximum of 3 yearsin
prison and/or up to 10 000 CYPfine. Table 4.11 lists species for which Special Protective Areas
have been established.

Table 4.10. Bird species protected by Cypriot legislation and listed in the Barcelona Convention.

Species Remarks
Cory’s Shearwater (Calonectris diomedea) Passage migrant recorded occasionally
Y elkouan Shearwater (Puffinus yelkouan) Passage migrant recorded occasionally
Balearics Shearwater (Puffinus mauretanicus) Not recorded in Cyprus
Storm Petrel (Hydrobates pelagicus) --
Shag (Phalacrocorax aristotelis) Recorded during regular coastal observations
Pygmy Cormorant (Phalacrocorax pygmeus) A very irregular and scarce passage migrant

Occurring in small numbers; recorded during monthly

White Pelican (Pelecanus onocrotal us) wetland counts

A rare passage migrant occasionally recorded during

Dalmatian Pelican (Pelecanus crispus) wetland counts

A winter visitorsin large numbers; recorded during

Greater Flamingo (Phoenicopterus rubber) monthly wetland counts

Osprey (Pandion haliaetus) Recorded during monthly wetland counts
Eleonora s Falcon (Falco el eonorae) E:;rogf\(/jet;gl ce (September — October) during annual

Slender-hilled Curlew (Numenius tenuirostris) --

The only known colony is located on isletsin

Audouin’s Gull (Larus audouini) Turkish-occupied northern Cyprus where accessin
restricted; breeding status is unknown

Lesser Crested Tern (Sterna begalensis) Not recorded in Cyprus

Sandwich Tern (Serna sandvicensis) Recorded during monthly wetland counts
Scarce, but has recently been reported in breeding

Little Tern (Sterna albifrons) pairs (since 2002); recorded during monthly wetland
counts
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Table4.11. Bird species for which Special Protective Areas (SPAS) have been established.

Species Remarks

Cape Aspro, alarge coastal areawith cliffs where
shags breed isan SPA. Akamas peninsulawill be
designated in 2007 as an SPA and a Site of
Community I mportance (SCI)

Shag (Phalacrocorax aristotelis)

Larnacaand Akrotiri salt lake; RAMSAR sites.

White Pelican (Pelecanus onocrotal us) L arnaca also an SPA

Larnaca and Akrotiri sat lake; RAMSAR sites.

Greater Flamingo (Phoenicopterus rubber) L arnaca.also an SPA

Achnadam, afavourite osprey wetland, will be

Osprey (Pandion haliaetus) designated within 2007 as an SPA

Eleonorad s Falcon (Falco eleonorae) Cape Aspro, species mgjor colony is an SPA

Larnaca and Akrotiri sat lake; RAMSAR sites.

Little Tern (Sterna albifrons) L arnaca also an SPA

425 Marine Mammals

The Mediterranean Sea supports a diverse marine mammal fauna, including several species listed
by the International Union for Conservation of Nature (IUCN) as endangered (e.g., fin whale) or
vulnerable (e.g., sperm whale). Common species are likely to include the bottlenose dolphin,
common dolphin, Risso’s dolphin, and striped dolphin. The rare, critically endangered
Mediterranean monk seal may be present in nearshore Cyprus waters (Dendrinos and
Demetropoulos, 1999) but is unlikely to be found in offshore waters of the licence area due to the
depth and distance from shore.

All cetacean species are protected since 1971 on the basis of the Fisheries Law and Regulations
(CAP 135 and 1990 Consolidated Regulations). All cetaceans also are protected under Annex IV
of the Habitats Directive - Law 153(1) 2003. Additional conventions that apply to cetacean
speciesinclude:

e ACCOBAMS Agreement (Bonn Convention) — applicable to all cetacean species;

e Barcelona Convention (R - 1979) Amendments (Acc. 2001). SPA Protocol (R —1988).
Protocol on Specially Protected Areas and Biological Diversity. (Ratification law N. 20
(111/2001)); and

e Bern Convention. Appendix Il listsinter alia the common and the bottlenose dolphins.

Table 4.12 lists marine mammals potentially occurring in the Mediterranean Sea and their IUCN
Red List status.
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Table4.12. Marine mammals potentially occurring in the Mediterranean Sea and their status
according to the International Union for the Conservation of Nature and Natural
Resources (IUCN) Red List (IUCN, 2008).

| IUCN Category
Mysticetes
Minke whal e (Balaenoptera acutor ostrata) LR/nt
Fin whale (Balaenoptera physalus) EN
Sei whale (Balaenoptera borealis) EN
Humpback whale (Megaptera novaeangliae) VU
Odontocetes
Sperm whale (Physeter macrocephal us) VU
Blainville's beaked whale (Mesoplodon densirostris) DD
Cuvier's beaked whale (Ziphius cavirostris) DD
Short-beaked common dolphin (Del phinus delphis) LR/Ic
Striped dolphin (Senella coer uleoal ba) LR/cd
Pygmy killer whale (Feresa attenuata) DD
Short-finned pilot whale (Globicephala macrorhynchus) LR/cd
Long-finned pilot whale (Globicephala melas) LR/Ic
Killer whale (Orcinus orca) LR/cd
Common porpoise (Phocoena phocoena) VU
False killer whale (Pseudorca crassidens) LR/Ic
Rough-toothed dolphin (Steno bredanensis) DD
Bottlenose dolphin (Tursiops truncatus) DD
Pinnipeds
Mediterranean monk seal (Monachus monachus) | CR

2 JUCN categories: DD = data deficient; EN = endangered; LR/CD = lower risk/conservation dependent;
LR/LC = lower risk/least concern; LR/NT = lower risk/near threatened; VU = vulnerable.

4251 Cetaceans

The main species of dolphin found in Cyprusis the bottlenose dol phin (Tursiops truncatus),
which isfound both in coastal watersin small groups (5 to 10 individuals) and in offshore waters
in larger groups. Thereis no information or assessment of populations available. The coastal
population is very tentatively estimated at 30 to 100 animals. Dolphins cause problems for
fishermen as the dolphins find food in the nets and cause damage to the nets. Compensation has
been paid to fishermen by the government for such damages, but has now stopped due to EU
regulations.

The speciesis present in coastal waters particularly off the south coast (Limassol Bay to Cape
Greco), but there are also records in other coastal areas. Very little or no information is available
for the open sea, or for movement of the species to and from and between different areas.

Both the striped and the short-beaked common dolphins are also found in more open waters,
seldom approaching coastal waters. Strandings of some other species of cetaceans denote the
presence of these speciesin the area. These include Risso’s dolphin and Cuvier's beaked whale,
with the occasional stranding of juveniles of the latter. Thereislittle information on the other
whales apart from a stranding of a sperm whale on the northwest coast and a set of sightings of a
group of fin whalesin the same area at the edge of the continental shelf in 2004. Thereis,
however, a great scarcity of information on them.

4252 Monk Seals (Monachus monachus)
There are still afew monk seals found around Cyprus, and several colonies have existed therein

the past. Monk seals migrate, and there may be connections between the Cyprusindividuals and
the populations in nearby coasts (Turkey and Syria). Monk seals breed in caves on the coast.
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Two surveys were undertaken by the Cyprus Wildlife Society in cooperation with the Department
of Fisheries and Marine Research (DFMR) in 1997 and 2005/6 to assess the status of monk seals
in Cyprus and identify their breeding and resting caves. It has been estimated that about 6 to

10 sedls are still found in Cyprus, though migrations around the island and between the island and
the nearby mainland make it difficult to make such estimations. Work isongoing in thisfield.

Monk seals, along with dolphins and turtles, have been protected in Cyprus since 1971. The
relevant regulations were created under the Fisheries Law (CAP 135). The various Fisheries
Regulations existing up through 1990 were consolidated into the 1990 Fisheries Regulations
(Reg. 273/90). The relevant regulation (Reg. 13.(1)) foresees that:

“Without a special written permit fromthe Director of the Fisheries Service, itis
prohibited:

a) tokill, pursue, take, buy, sell or possess any aquatic turtle, seal, dolphin, freshwater crab
or sand crab of the species Ocypode cursor;

b) to attempt to kill, pursue, take, buy or sell any of the above species; or
¢) tobuy, sell or possessturtle eggs or any part of a turtle, seal, or dolphin.”

The basic law provides for afine of up to €8500 (£5000) or imprisonment for up to 6 months or
both penalties, for any contravention of the regulations.

At present, there is no specific provision in the legislation for habitat protection for monk seals. It
is foreseen that a portion of the Akamas peninsulawill soon be included in the Natura 2000
network. Monk seals are a Priority Speciesin Annex Il of the Habitats Directive, and Cyprus has
to protect monk seal habitats. Akamasis expected to include several cave areasincluding
Halavron and Thalassines Spilies, which are on the border of the Akamas area. It will include the
caves on the north coast. The Ayia Napa caves are expected to be, in part at |east, covered by the
Cape Greco Natura 2000 site. There are also breeding caves at Akrotiri and Cape Pyla, which are
in the British Bases.

The Minister of Agriculture Natural Resources and Environment may declare protected areas. On
the basis of Paragraph 5A of the basic Fisheries Law (as trandated from the Greek text) “The
Minister of Agriculture Natural Resources and Environment may issue an Order to be published
in the Gazette prohibiting fishing with any kind of fishing method and/or the navigation of any
vessdl in any sea area of the Republic for any reason concerning the security of the Republic, for
any public safety or public interest reason, including reasons pertaining to the conservation of any
fishery resource or of any aguatic species that will be specified in the Order to be issued, provided
that this does not affect the provisions of the Law on the Protection of and Management of Nature
and Wildlife of 2003.”

4.2.6 Sea Turtles

Three sea turtle species occur in the Mediterranean Sea: green (Chelonia mydas), |leatherback
(Dermochelys coriacea), and loggerhead (Caretta caretta). The green and loggerhead turtles are
listed by the IUCN as endangered, and the leatherback turtle is listed as critically endangered.

Both loggerhead and green turtles nest on severa of theisland’ s beaches. The first turtle nesting
beach surveys were undertaken in 1976 and 1977. Conservation activities started in 1978 with the
setting up of the Lara Turtle station. Conservation activities have continued without interruption
since then. The turtle conservation project is a government project implemented by the DFMR.
The Cyprus Wildlife Society helps with the project, which covers the part of theisland that is
under government control.
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Exploitation of turtles in the Mediterranean that continued until about the 1970's has decimated
turtle populations. Tens of thousands of turtles were shipped from the Eastern Mediterranean to
mainly Europe where there was alarge demand for turtle soup. Consumption of turtlesin Egypt,
in particular, has also had an impact.

The intensive use of beaches for tourism and recreational purposesis now threatening turtlesin
the Mediterranean by depriving them of their nesting grounds. Many turtles drown or arekilled
when caught in fishermen's nets or on long-lines. Turtlesin the Mediterranean are endangered,
especially the green turtle, which is on the verge of extinction in the Mediterranean.

4.26.1 Nesting

The main nesting grounds for loggerheads in the Mediterranean are in Greece, Turkey, and
Cyprus, with some nesting in other countries in the east Mediterranean. The main green turtle
nesting sites in the Mediterranean are in Turkey and Cyprus. The main nesting beaches in Cyprus
are discussed in the following subsections.

o West Coast: There are five main nesting beaches on the west coast (green and loggerhead
turtle nesting). The 10 km of coastline is designated as the Lara/Toxeftra Turtle Reserve.
Thereis also some minor nesting on other beaches on the west coast outside the Reserve. All
beaches are monitored and all nests are protected. Loggerhead turtle nest numbers range from
50 to 170 per year, with annual fluctuations and an apparent increasing trend in recent years.
Green turtle nesting has been fluctuating widely from about 10 to over 100 nests per year, but
with no apparent trend (Broderick et a., 2002).

e Chrysochou Bay: There are six main beaches on which loggerhead nesting occurs (with the
occasional green turtle nest). Nesting occurs on about 12 km of beach (10 km of which arein
aNatura 2000 site). All beaches are monitored and all nests are protected. Loggerhead turtle
nest numbers range from 200 to 300 nests per year, with significant annual fluctuations
(Broderick et al., 2002).

e South Coast: Sparse nesting also takes place on anumber of other beaches on the south coast.
Practically al the nesting on these beachesis by loggerhead turtles. Nesting has been
recorded from the southeast coast with the very occasional nest, to more regular but still very
sparse nesting in Ayia Napa, Larnaca Bay, and on the beaches between the Larnaca airport
and Cape Kiti, stretching west to Mazotos and Alaminos. No nesting has been recorded in
Limassol Bay (with the exception of the very occasional nest). Thereis some minor nesting
on the beach at Pissouri (0 to 9 nests per annum) and on the beaches at Mandriaand Timi.
There is more regular though minor nesting on the beach by Paphos Airport, mainly by green
turtles and regular nesting of loggerheads on two to three beaches east of Chrysochou Bay.
Some nesting also occurs on the beaches in the British SBASs, mostly at Akrotiri, and sparse
nesting elsewhere in the bases.

Thereis very significant nesting of green turtles as well asloggerhead turtles in the occupied
areas of theisland, mostly at Alakati, on the north coast, and in the Karpas Peninsula (mostly
green turtles), with some nesting at the northern end of Morphou Bay (Ayia Irini).

Nesting starts at the end of May for loggerhead turtles and in mid-June for green turtles. It
continues until about the end of July and mid-August, respectively.

4.2.6.2 Migrations
Regular migrations take place between the nesting sites and the feeding sites; there is evidence

that turtles imprint on both, which means that they will come back to their natal beachesto nest.
Loggerhead turtles migrate as far as the western Mediterranean for feeding, while green turtles are
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restricted to the East Mediterranean. Migration patterns (key migration routes and passages) are
only very sketchily known from a small number of turtles, and more results are needed on which
to base conclusions.

4.2.6.3 Feeding

Green turtles feed mostly on seagrasses. In the waters around Cyprus, they feed on Posidonia
oceanica in the Posidonia beds and on Cymodocea nodosa mostly found on sandy or sandy mud
habitats adjacent to the Posidonia beds (Demetropoul os and Hadjichristophorou, 1995). There
are foraging grounds for green turtles in a number of places around the island. One such foraging
ground is the marine area of the Polis-Yialia Natura 2000 site, which isto be managed
accordingly. Other feeding sites have tentatively been identified. Both adult and juvenile green
turtles can be found in these areas throughout the year. For thefirst years of life, green turtles are
pelagic, feeding on jellyfish and other animals. They appear in the coastal habitats of Cyprus
when they reach about 30-cm carapace length, at which stage they start feeding on the sea bed on
seagrasses.

Loggerhead turtles are carnivorous, feeding on avariety of benthic organisms. After hatching, the
hatchlings drift mainly west with the currents. Like green turtles, they are pelagic during the first
years of life, feeding also on jellyfish and other pelagic animals. After afew yearsthey settlein
the coastal zone and start feeding on the seabed. The main known feeding grounds in the
Mediterranean are in the central and western basins (Gulf of Gabes and the North Adriatic) and
the Nile Delta and the Gulf of Iskenderun (Margaritoulis et al., , 2003), but much remainsto be
known on their feeding areas. Juveniles and adults are not very common in Cyprus waters, and
loggerheads mainly come to the island as adults to breed, appearing in April/May and leaving the
island in August/September. However, more information is needed.

4.26.4 Protective Legisation
Species Conservation
Turtles and their eggs have been protected under the Fisheries Legislation since 1971 (CAP 135
and Regulations). Thekilling, pursuing, catching, buying, selling, or possessing of aturtle or
attempting to do any of these is prohibited, asisthe buying or selling or possession of any turtle
€gg, turtle part, or derivative.
Habitat Conservation
1. West Coast: In 1989, the west coast nesting area (10 km of coastline), from the coastal
area out to the 20-m isobath (about 1.5 km from the coast), was declared as aturtle
reserve (the LaralToxeftra Turtle Reserve). This protected areaincludes the five main
green turtle nesting beaches. Management regulations are described inthe Law. The
public is not allowed to:
o Stay onthe beaches or coastal area at night;
o Drive any vehicle on abeach or tolerate such action;
o Place any umbrella, caravan, tent etc., in the Protected Areg;

o Useor anchor aboat or tolerate such action (to the 20-m isobath); and

o Fish, except with arod and line (to the 20-m isobath).
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2. Chrysochou Bay: 1n 2002, the Polig/Limni declared “ Shore for Ecological Protection”
(Town and Country Planning legislation), which includes restrictions for adjacent areas
regarding lights, no permits for commercial use of beach, and no breakwaters or marinas.

In 2005, the Polis/Limni/Yialia area was proposed as a “ Natura 2000” site and has been submitted
as such to the executive branch of the EU on the basis of the Habitat Directive. The site includes
an 11-km coastline and the adjoining sea area down to the 50-m isobath. This has since been
accepted by the EC and is how a Site of Community Importance (SCI). Management regulations
are pending.

Enforcement

The above legidation isimplemented by the DFMR and its I nspectorate Service, which are based
in all coastal towns.

4.2.6.5 Conventions and Supranational and National L egislation

Additional Laws and Conventions related to the conservation of marine turtles and their habitats
to which Cyprusis a Party include the following:

e Habitats Directive: Council Directive 92/43/EEC of 21 May 1992 on the conservation of
natural habitats and of wild faunaand flora. Both Caretta Caretta and Chelonia mydas are
priority species and included in Annex Il of the Habitats Directive - Law 153(1) 2003. Both
Caretta caretta and Chelonia mydas as well as Dermochelys coriacea (Dermochelyidage) are
included in Annex 1V of the Habitats Directive - Law 153(1) 2003 (Annex IV: Animal and
plant species of community interest in need of strict protection). Law 153(1)/2003 for the
Conservation of Management of Nature and Wildlife has provisions for the conservation of
species and habitats listed in the annexes. This law has transposed the provisions of the
Habitats Directive into national legislation.
http://eur-lex.europa.eu/L exUri Serv/L exUriServ.do?uri=CEL EX:31992L 0043:EN:HTML

e Barcelona Convention (R - 1979): Amendments (Acc. 2001) SPA Protocol (R — 1988).

e Protocol on Specially Protected Areas and Biological Diversity of Barcelona Convention
(Ratification law N. 20 [I11/2001]). http://www.rac-spa.org/dl/protocol _eng.pdf

o All three species of marine turtles are aso protected by the Barcelona Convention (Protocol
on Specialy Protected Areas and Marine Biodiversity 1995).

e Bern Convention (R —1988). http://europa.eu/scadplus/leg/en/lvb/I28050.htm

e CITES (R - 1974) - Convention on International Trade in Endangered Species.
(http://www.cites.org/eng/disc/what.shtml)

e Convention on Biological Diversity (Biodiversity Convention) (R — 1996).
http://www.cbd.int/convention/

o Fisheries Law (CAP 135) and Fisheries Regulations (1990-2005) - Fisheries Regulations
(Consolidation) of 1990: Regulation 13 and 14.
http://www.moa.gov.cy/moa/dfmr/dfmr.nsf/All/FOA 65B65765001A 6C2257125004B46A F/$f
ile/K.A.I1.273%20.90.pdf ?0penEl ement
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4.2.7 Protected Marine Species and Habitats

4271 Marine Species

Cyprus marine species of interest (EU, Barcelona Convention, and Bern Convention) are

summarised in Tables 4.13 through 4.15. Macrophyta (mainly habitat-forming species),
invertebrates, and marine fishes are presented separately in Tables 4.13, 4.14, and 4.15,

respectively.

Table 4.13. Marine macrophytes of special interest that have been observed in Cyprus. Legend:
(MRB) Mediterranean “Red Book” UNEP/IUCN/GIS (1990); (EU) Habitat
Directive European Union (1992); (BaC) Barcelona Convention (1995); (BeC) Bern

Convention (1996-98). | —V refer to the Annexes of the Conventions/Directive.

M acrophyta | MRB | EU | BaCc | BeC

Magnoliophyta

Cymodocea nodosa |

Posidonia oceanica + I Il I

Zostera noltii Il |
Fucophyta

Cystoseira amentacea + Il |

Cystoseira spinosa + Il |

Cystoseira zosteroides C. Agardh + I I
Rhodophyta

Lithophyllum trochanter (=Goniolithon byssoides) + Il I

Lithothamnion corallioides V

Phymatolithon cal careum (Pallas) V

Ptilophora mediterranea + Il |

Table4.14. Marineinvertebrates of special interest that have been observed in Cyprus. Legend:
(EV) Hahitats Directive European Union (1992); (BaC) Barcelona Convention
(1995); (BeC) Bern Convention (1996-98). | —V refer to the Annexes of the

Conventions/Directive.

Invertebrata

| EU

BaC

BeC

Porifera

Axinella cannabina

Axinella polypoides

Hippospongia communis

Spoongia agaricina

Spongia officinalis

Spongia zimoca

Mollusca

Charonia lampas

Charonia tritonis

Dendropoma petraeum

Erosaria spurca

Lithophaga lithophaga

Lurialurida

Pholas dactylus

Pinna nobilis

Pinnarudis (= P. pernula)

Tonna galea
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Table 4.14. (continued).

Invertebrata

EU

BaC

BeC

Crustacea

Maia squinado

Ocypode cursor

Palinurus elephas

Scyllarides latus

Scyllarus arctus

Bryozoa

Hornera lichenoides

Echinoder mata

Centrostephanus longispinus

Ophidiaster ophidianus

Paracentrotus lividus

Table4.15. Marine fishes of special interest that have been observed in Cyprus. Legend: (BaC)
Barcelona Convention (1995); (BeC) Bern Convention (1996-98).

Marine Fish

BaC

BeC

Epinephelus marginatus

Hippocampus hippocampus

Hippocampus ramul osus

Sciaena umbra

Umbrina cirrosa

Source: MedMPA report (UNEP-MAP RAC/SPA, 2007).

4.2.8 Marine Habitats of | nterest

Protected marine habitats of interest in Cyprus include the vulnerable/sensitive Mediterranean
habitats listed in Table 4.16, according to the following:

o Mediterranean Red Book of the thread marine vegetation, associations, and seascapes of the
Mediterranean Sea (UNEP/IUCN/GIS POSIDONIE, 1990).

e TheEU Habitat Directive (1992) with Annexes:
o | (priority habitats);
o IV (dtrictly protected species); and
o V (specieswhose exploitation is regulated).

e The Barcelona Convention (1995) related to the Protocol concerning Specially Protected
Areas and Biological Diversity in the Mediterranean, with Annexes.

o Il (endangered or threatened species); and

o I (species whose exploitation is regul ated).
e The Alghero Convention (1995) on coastal and marine biodiversity in the Mediterranean.
e The Bern Convention (1996) with Annexes:

o | (strictly protected flora species);
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o |l (strictly protected fauna species); and
o Il (protected fauna species).

Table4.16. Mediterranean sensitive habitats observed in Cyprus. Legend: (MRB)
Mediterranean Red Book UNEP/IUCN/GI S (1990); (EU) Habitat Directive -
European Union (1992); (BaC) Barcelona Convention (1995); (AC) Alghero
Convention (1995); (BeC) Bern Convention (1996).

Marine Habitats |MRB| EU | BaC | AC | BeC

Littoral organogenic concr etions

Foongites notarisii+Dedropoma petraeum (platforms, cushions) + + + +

Goniolithon byssoides (cushions) + + + +
Fucophyceae Forests

Cystoseira spp. exposed rock (C.amentacea, C. mediterranea) + + + + +

Cystoseira spp. sheltered rock (C.humilis, C. spinosa var. tenuior,) | + +

Cystoseira spp. deep forests (C. spinosa, C. zosteroides) + + +
Maér| beds (rhodolithes) + + +
Circalittoral organogenic for mations (coralligenous community) + + +
Submarine caves + + + +
Seagr ass meadows +
Posidonia beds* (Posidonia oceanica) + + + + +
Sandbanks that are dightly covered by seawater all the time +
(Cymodocea nodosa, etc.)

The marine/coastal habitats for the various protected species have been previously discussed in
relation to the species. Most have been included in the Natura 2000 network or their submission
is pending, asin the case of Akamas.

Of particular importance in the marine habitats listed in the Habitats Directive of the EU are the
Posidonia beds, which are a Priority Habitat. Posidoniais present in anumber of sites of the
Natura network already; Cape Greco, Moulia, Polis-Yialia, and in the pending Akamas site.
Posidonia is fairly widespread around the island, with the exception of Episkopi Bay, from depths
ranging from about 5 m to over 40 m. Posidonia beds are very important for many species as
feeding and breeding grounds. Green turtles feed in this area on Posidonia itself and also on the
often adjacent sand banks where juvenilesin particular feed on Cymodocea nodosa
(Demetropoul os and Hadjichristophorou, 1995).

4.2.9 Areas of Special Concern
4291 Fish Habitats

The study arearegion is characterised by two major fish habitats of concern: pelagic fish habitats
and benthic fish habitats.

Pelagic Fish Habitats

Pelagic waters of the exploitation region constitute the habitat of major commercially important
pelagic fishes, especialy the Atlantic bluefin tuna, Thunnus thynnus, and swordfish, Xiphias
gladius. Information about the health of populationsin this ultra-oligotrophic habitat can be
gleaned from pelagic capture fisheries statistics. The study area region belongs to Sub-area 37.3
(Eastern Mediterranean), Division 37.3.2 (Levant) of the Food and Agriculture Organization
(FAO) Statistical Area system. Unfortunately, the publicly available data sets on fisheries
statistics through the FAO system do not list individual statistics for Subarea 37.3 for the
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indicative species mentioned above. However, the International Commission on the Conservation
of Atlantic Tunas (ICCAT) publishes capture statistics in 5° by 5° blocks (Figure 4.35).
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Figure 4.35. Catches of Atlantic bluefin tuna, Thunnus thynnus, and swordfish, Xiphias gladius,
for the 5-degree by 5-degree block east of 30°E and north of 30°N, which includes
the study arearegion (From: http://www.iccat.int/accesingdb.htm).

Relatively rapid increases in catches have led to lean production years, as well as concerns that
the populations of these exploited species may be under severe pressure, which may proveto be
fatal considering the ultra-oligotrophic nature of this habitat. Monitoring of these fisheries has led
ICCAT to declare Mediterranean bluefin tuna stocks as overexploited (2006) and to launch a
15-year recovery plan, starting in 2007. The EU has also been adjusting national quotas for
bluefin tuna fishing on an annual basis. Further, prompted by illegal overfishing, the EU
introduced atotal ban on bluefin tunafishing in the Mediterranean, starting on 1 July 2008, for
the remainder of the year.

Benthic Fish Habitats

The major benthic fish habitat in the study arearegion is the Eratosthenes Seamount

(Section 4.2.2.3). The Eratosthenes Seamount, which covers parts of exploitation Blocks 7 and 8,
islikely afocus of high productivity relative to the surrounding seafloor, asis the case with other
seamounts (Cartes et al., 2004).

During its sixth session in 2005, the Sub-committee on Marine Environment and Ecosystems
(SCMEE) of the GFCM Scientific Advisory Committee recommended that demersal fishing be
banned in the region defining the Eratosthenes Seamount (SCMEE, 2005). The recommendation
wasjustified by the documented presence of deep-sea coral communities on the seamount, as well
as the collection of commercially important shrimp (Galil and Zibrowius, 1998). The
recommendation was endorsed by the GFCM Scientific Advisory Committee later that year (FAO
GFCM, 2006).

In addition to this ban recommendation, the EU Council proposed a regulation protecting
vulnerable habitats (such as reefs, seamounts, deepwater coras, hydrothermal vents, and sponge
beds) from bottom trawling (European Council, 2007). This regulation was adopted by the
European Parliament in 2008. Considering that commercially important demersal species are
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present on the seamount along with deepwater corals and sponge beds (Galil and Zibrowius,
1998; Section 4.2.2.3), political statements such as this regulation are expected to curb or prevent
the destruction of demersal fish habitats. Such destruction may already be taking place in the
study arearegion. According to mass media sources, bottom trawling for shrimp by the Italian
fleet has taken place on the banks south of Larnaca and Limassol districts (partially included in
exploitation Blocks 1 and 2). However, nothing concrete is known of the fishing activity by
trawlers either on these banks or on the Eratosthenes Seamount, leaving a significant gap in our
knowledge of the state of and threats on benthic fish habitats in the study area.

4292 Marine Protected Areas

Currently, there is only one marine sanctuary in Cyprus waters, the Lara/Toxeftra Protected Area
along a section of the coastline of the Paphos District (DFMR, 2005; Section 4.2.6). This
protected area was established for protection of two species of marine turtles that nest on the
island (the green turtle, Chelonia mydas, and the loggerhead turtle, Caretta caretta), the
preservation of major nesting beaches, and the protection of the nests as well as public outreach.

There are currently another five proposed marine protected areas (MPAS) in Cyprus waters under
the EU Habitats Directive (European Council, 1992); these MPAs are referred to as Sites of
Community Importance (SCIs). An EU Decision in 2006 adopted these SCI's, updated the list of
SClsin 2008, and mandated their designation as Special Areas of Conservation (SACsi.e., full-
fledged MPAS]) by 2014 (European Commission, 2008a). All five marine SCls concern marine
coastal areas (with a significant adjacent part of each SCI being terrestrial) and are therefore
within the territorial waters of Cyprus and outside of the exploitation block region (Section 4.2.8).

It should be noted that the habitats and species identified in the Annexes of the EU Habitats
Directive cover ailmost exclusively terrestrial and coastal regions. This suggests that the
propositioning of MPAs beyond the territorial waters of Cyprus (and within the exploitation block
region) is at present unlikely within the framework of the Habitats Directive. The protection of
vulnerable habitats within the study areawill be considered in reference to recent declarations by
the EU (see Section 4.2.8).

4.29.3 Seamounts

The exploitation block region includes a major Mediterranean seamount, the Eratosthenes
Seamount. This seamount includes habitats for commercially important fishes and crustaceans, as
well as vulnerable deep-sea coral and sponge communities (Sections 4.2.2.3 and 4.2.9.1).
Consequently, the Eratosthenes Seamount is a site of intense pressures to simultaneously exploit
and protect. While the European Council (2007) has developed aregulation that protects
vulnerable habitats such as this seamount from bottom trawling, this regulation is aimed
specificaly at “the high seas’ and therefore does not include the Cyprus EEZ. However, the
GFCM (FAO GFCM, 2006) does specifically recommend that demersal fishing be banned in the
region defining the Eratosthenes Seamount. The GFCM recommendation also noted that fishing
activity in this area was probably limited, hinting at arelatively pristine condition, though this has
not yet been independently verified (Section 4.2.9.1). Seamounts are known to be areas of rich
biodiversity. The EU Marine Strategy Directive (MSD 2008/56/EC) requires periodic
assessments of the marine environment, including assessments on biodiversity and pressure
(anthropogenic), with the aim of achieving a good environmental status for the marine
environment.

4294 Chemosynthetic Communities
Chemosynthetic benthic communities driven by the biological oxidation of sedimentary methane

(e.g., cold seeps) are documented at an increasing number of sites around the eastern
Mediterranean from the Mediterranean Ridge in Italy to the Nile submarine fan (Cartes et d .,
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2004). Itisquite likely that hydrocarbon-rich sediments in unexplored regions of the Levantine
Basin will support chemosynthetic communities exploiting sedimentary methane resources. To
date, such communities have not been documented in the study area. However, reports from the
HERMES project map chemosynthetic habitats in proximity to the westernmost block (Block 4;
Weaver et a., 2004). Additionally, recent acoustic data collection surveys have documented the
widespread distribution of mud volcanoes and related mud flows, fluid seeps, and brines along the
Cyprus Arc (Huguen et al., 2005). These aforementioned seafloor features are indicative of
conditions that support chemosynthetic communities. Given the high probability of the existence
of chemosynthetic communitiesin the exploitation block region, thereis a clear need to assess
their presence and extent.

4.3 SOCIOECONOMIC ENVIRONMENT

This section provides an overview of the main socioeconomic features relevant to the Cyprus
coastal areathat would be affected by the hydrocarbon activities offshore Cyprus. Specia
attention was given to the area of Vasilikos Bay where the Energy Centre of Cyprusis proposed
to be built along with the onshore facilities to support offshore activities during both exploration
and exploitation. It should be noted that both the development of hydrocarbons activities and the
energy centre are the main goals of the Cyprus Energy Policy (M.W. Kellogg Ltd. et al., 2006).

431 Fisheries

Cyprusisthethird largest island in the Mediterranean, with a coastline 735 km long. Because
Cyprusisanisland, its fisheries have always been economically important. Even though the
economics of the fisheries sector show negative growth, fish still remains amain dish in Cypriot
cuising, and large quantities are consumed by both the local population and tourists. Itis
estimated that, on average, 13 kg of fish are consumed per person per year (DFMR, 2007).

Some types of the fishing activities presented in the Environmental Report may not occur in the
licence area but are conducted in close proximity.

4311 Commercial and Recreational Fisheries

The Cyprus capture fishery consists of the inshore fishery, the trawl fishery, the polyvalent (or
multipurpose) fishery, and the sport fishery. Thereisaso one purse seiner operating in the waters

of Cyprus.
The Inshore Fishery

The inshore fishery is practiced with small wooden boats 6 to 12 m in length that mainly fish with
bottom set nets and long-lines (passive gears). In 2003, 677 persons were occupied as full-time
fishermen in 500 licensed boats (DFMR, 2007; Fisheries Statistics, 2007).

The Trawl Fishery

Thetrawl fishery (mobile gears) consists of 12 trawlers measuring 21.4 to 26.8 min length with
220 to 750 horsepower diesel engines. These are al stern trawlers with steel or wooden hulls.
Four trawlers are licensed to operate in the waters of Cyprus, whereas the others operate
exclusively in international waters in the Mediterranean. 1n 2007, 198 fishermen were fully
occupied on these 12 trawlers.
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The Polyvalent (Multipurpose) Fishery

The polyvaent fishery (polyvalent gears) is practiced with boats about 16 m long equipped with
long-lines in the waters of Cyprus and international watersin the east Mediterranean. In 2007,
101 fishermen were fully occupied on 25 boats licensed for multipurpose fishing.

The Sport Fishery

There are approximately 2000 individual licensed sport fishermen in Cyprus. Many othersfish
with rod and line for pleasure, without the need of license.

Categories of sport fishing that require alicense are
e long-lining; and
e spear-gun fishing.

The sport fishery captures about 15% of the total catch of Cyprus. In 2007, 1888 recreational
fishing licenses were issued.

Fisheries Production

The total commercial fisheries production in Cyprus for 2007 was 2440 tones, with an estimated
value of approximately € 13.82 million (Table 4.17). The production in inshore fisheries was
1054 tones with avalue of € 8.45 millions, and production from trawlers was 322 tones with a
value of € 2.35 million from national waters and 282 tones with a value of € 2.05 million from
international waters. Finally, production from pelagic fishing, mainly for tunas and swordfish,
was 782 tones, with avalue of € 1.97 million.

Table4.17. Fisheries production by capture location.

. Per centage Value
L ocation Tones % (million €)
Inshore 1054 43.2 8.45
National waters—trawlers 322 13.2 2.35
International waters—trawlers 282 11.6 2.05
Pelagic fishing (tunas and swordfish) 782 32 1.97
Total 2440 100 13.82

There was asmall increase in fish caught in 2007 compared to the last 4 years, but catch still
remains small compared to catches recorded since 1983. Daily production in 2007 decreased
compared to 2006 at approximately 10.3 kg/day, and there was an increase in the number of
working days. This decrease in catch is due to overfishing of most species of commercial value
(e.g., red and striped mullets). It isestimated that approximately 1 120 people are employed in
the fisheries sector and about 800 more in related professions.

Fisheries at Vasilikos Bay

A number of fisheries companies currently use some of the old houses that belonged to the
Cement Works for work purposes, employee restrooms, and ice machines. In addition, they have
constructed a store space for equipment and fish feed. Approximately 35 coastal fishermen,
mainly from Zygi, fish with trammel, gill nets, and long-lines in the area of the proposed Energy
Centre facility.
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The marine site around the areais frequently used by coastal fishermen throughout the year.
Fishermen set nets and long-lines from shallow waters down to depths of 100 m. Table 4.18
presents the inshore fishery data (2002-2004) for the area between Cape Greco and Cape Zevgari,

which includes Vasilikos Bay (DFMR, 2007).

Table 4.18. Inshore fishery data, 2002-2004 (Source: DFMR, 2007).

Greater Vasilikos area | Total for | % of total from
from Cape Greco - Cape | Cyprus the greater

Zevgari Vasilikos area
No of Boats 324 500 54.8
Catch (kg) 591,630 1,026,480 576
Average Catch/Day/Boat 10.80 12.2 885
2002 ‘Total No of W Days 54 861 84 109 652
Mo of Boats 313 500 626
Catch (kg) 512,860 522 690 555
Average Catch/Day/Boat 10.7 1276 838
2003 ‘Total No of W Days 47 834 72,292 66.1
No of Boats 313 4949 627
Catch (kg) 419773 639,380 656
Average Caich/Day/Boat 10.1 38.96 259
2004 ‘Total No of W.Days 41,578 54,237 847

Bottom trawlers are found in Vasilikos Bay from the start of fishing season (7 November) to the
last day of trawling (the last day of May). Bottom trawling techniques involve dredging the
seabed between the 50- and 100-m isopaths.

The number of recreational fishermen using the Vasilikos area for fishing has increased in the last
10 years. Licensed recreational fishermen may use avariety of fishing methods, including
trammel nets, fishing traps, long-line, and spear gun.

Future Developments

The construction of afishing shelter and an additional five breakwatersin Zygi started in
December 2007 and is expected to be completed in 30 months. This shelter will have a capacity
of 220 vessels and will be located at the old harbor of Zygi. The construction of the shelter is
expected to significantly help with providing safe mooring for fishing vessels and should
contribute to the socioeconomic development of the area as well as increase domestic and
international tourism. The DFMR also will construct another fishing shelter at Pissouri Bay to
accommodate the needs of fishermen between Lemesos and Pafos.

43.1.2 Aquaculture

Aquaculture has grown significantly over the last years, and further development of the sector is
promoted by the DFMR in recognition of its potential. Total aguaculture production for 2007 for
both marine and fresh water was 3260 tones of market-size fish and 15 million marine fish fry,
with atotal value of € 28.5 million (DFMR, 2007).

In 2007, aguaculture production of market-size fish cultured in open sea cages reached 2200 tons
of seabass and seabream and 1000 tons of bluefin tuna. Thetotal production of market-size trout
from the private sector reached 60 tons, valued at € 410.000. Additionally, 150.000 ornamental
fish were produced by the private sector, valued at € 256.300. The total production of marine
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hatcheries reached 15 million fry, mainly seabass and seabream, valued at € 2.56 million.
Approximately 4.5 million fry were exported to Greece and Israel. The total value of the exported
aguaculture products was approximately € 18.8 million, amost half of which isfrom the export of
bluefin tuna.

As of 2007, three marine fish hatcheries and one land-based shrimp hatchery/farm werein
operation, aswell as six private offshore cage farms culturing mainly seabass and seabream and
three offshore cage farms culturing/fattening bluefin tuna. Additionally, six small trout farms
culturing mainly rainbow trout and two farms culturing ornamental fish werein operation. Itis
estimated that there are approximately 160 employees working in aguaculture and a significantly
higher number of people employed in related professions.

In addition, atotal of 20 fishery products processing companies employ more than 120 workers,
the majority of them full-time. It is estimated that the value of processed fish products has
significantly increased to a value of more than € 25.6 million.

Fish Farms Offshore of Vasilikos Bay

Vasilikos Bay hosts most of the marine fish farmsin Cyprus, and currently there are seven
aquaculture companies in operation between Vasilikos port and west of Cape Dolos to the Moni
Power Station. Five of these operations culture gilthead seabream (Sparus aurata) and European
seabass (Dicentrarchus labrax), while the other two farm bluefin tuna (Thunnus thynnus). All of
the fish farm facilities are marked with buoys and deflectors to warn any oncoming sea traffic.
Locations of marine fish farmsin the wider area are shown in Figure 4.36.

Companies that are operating fish farmsin the area are as follows:

o Blueldand Holdings Ltd., located approximately 4.5 km west of Vasilikos Port offshorein
Cape Dolos. The company has been operational since the early 1990's farming seabream and
seabass and currently employs 35 people on afull-time basis. The company has cages
moored at 20- and 35-m depths and has a license to produce 900 tons/yr.

o Seawave Fisheries Ltd., located approximately 1.7 km from the shore. The company has been
operational since 1993 producing seabream and seabass and employs 11 people on afull-time
basis. The company has cages moored at 30- and 35-m depths and has a license to produce
450 tong/yr.

¢ East Mediterranean Aqua Technique Ltd., located approximately 3.8 km west of Cape Dol os.
The company has been operational since the mid-1990's producing seabream and seabass and
employs three people on afull-time basis. The company has cages moored at 33- and 35-m
depths at a distance approximately 1 km from the closest shore. It has alicense to produce
100 tonglyr.

e Alkioni Fisheries, located approximately 1.1 km offshore at the Moni area, produces
seabream and seabass. The company has cages moored on the seabed at 28- to 40-m depths
and alicense to produce 300 tons/yr.

o KitianaFisheries Ltd., anew fish farm for fattening bluefin tuna (Thunnus thynnus), which
started operation in June 2006. It has alicense to produce 1000 tons/yr and is located 4 km
offshore, moored at a depth of 60 m.

e TeliaAquaMarine Public Ltd., anew fish farm in the area for producing gilthead seabream
and European seabass, started operating in the summer of 2006. It has alicense to produce
500 tons/yr.

e TeliaTunaltd., anew fish farmin the areafor fattening bluefin tuna, started operation in
June 2006. It has alicense to produce 1000 tons/year and is |ocated 4 km offshore, moored at
adepth of 70 m.
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4.3.2 Shipping and Marine Oper ations

The administration, operation, and development of Cypriot portsis handled by the Cyprus Port
Authority (CPA). Under itsjurisdiction are the commercial ports of Lemesos and Pafos, the
industrial port of Vasilikos, the old port of Lemesos, the port of Pafos, the fishing harbor at Lachi,
and the qil terminals at Larnaca, Moni, Vasiliko, and Dekeleia (Figure 4.37).
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Figure 4.37. Cyprus port and oil terminal locations.

4321 Shipping Activity

During the period from 2000 to 2006, an average of 4726 ships/year docked at Cypriot ports
(Table 4.19). During 2006, 65 shipping linesincluded Cyprusin their itineraries, an increase of
6.6% from the previous year. The main categories of shipsthat called at Cyprus ports during
2006 were conventional ships (21%), container ships (17%), tankers (19%), ro-ro type ships
(14%), and passenger ships (10%).

Table 4.19. Number of ships docked in Cyprus, 2000 to 2006 (Statistical Service of the Republic

of Cyprus, 2008a).
Year 2000 2001 2002 2003 2004 2005 2006
Number of Ships 5289 5246 4698 4375 4297 4649 4534

4322

Cargo Traffic

Cyprustrade is mainly carried out through its multipurpose ports of Lemesos and Larnaca, the
port of Vasilikos (the main handler of bulk cargo of industrial origin, animal feed, and dirty cargo
in general to and from Cyprus), and the oil terminals that handle oil products. Cargo by seato
and from Cyprus amounted to 8.5 million metric tons, an increase of 6.8% from the previous year.

Strategic Environmental Assessment of Hydrocarbon Activities
in the Exclusive Economic Zone of the Republic of Cyprus

4-73




The two multipurpose ports of Lemesos and Larnaca handle approximately the 61% of the total
container seatraffic. During the period from 2000 to 2006, an average of 5.7 million metric tons
of goods per year were delivered at the ports of Cyprus (T able 4.20), while an average of

1.6 million metric tons of goods per year were shipped from Cyprus (Table 4.21).

Table 4.20. Goods delivered at Cypriot ports, 2000 to 2006 (Statistical Service of the Republic of
Cyprus, 20083).
Year 2000 2001 2002 2003 2004 2005 2006

Del |v_ered Goods 5270010 | 5237485 | 5252689 | 5682924 | 5756544 | 6134977 | 6460 638
(Metric Tons)

Table 4.21. Goods shipped from Cypriot ports, 2000 to 2006 (Statistical Service of the Republic
of Cyprus, 2008a).

Y ear 2000 2001 2002 2003 2004 2005 2006

Shipped Goods
(Metric Tons)

1631078 | 1406046 | 1276728 | 1565406 | 1402422 | 1901891 | 2060 335

For Vasiliko Port, cargo traffic for 2006 totalled about 1.5 million metric tones, an increase of
25% compared to 2005. Thislargely consisted of export of cement and clinker and import of
coal, petroleum products, and raw materials.

4.3.2.3 Oil Terminals

The movement of cargoes in the country’s oil terminals during 2006 amounted to 1.85 million
metric tons, a decrease of 4.8% from the previous year. Imports through the Larnaca Port
remained at the same levels, 1.23 million metric tons for 2006 and 1223 million metric tons for
2005, while imports through the il terminals at Moni and Dekeleia, for use in the respective
power stations, were down to 621 000 metric tons from 724 000 in 2005 (Cyprus Port Authority,
2006).

4324 Passenger Traffic

Cyprus has long established itself as one of the most important cruise centres in the Eastern
Mediterranean and isincluded in the itineraries of most cruise ships sailing in the area. During
2006, 39 international cruise shipsincluded Cyprusin their tours, calling on theidand 222 times
and handling about 454 000 cruise passengers, an increase of 23% from 2005.

Furthermore, Cyprus is a permanent base for alarge cruise fleet carrying excursionsin the region
on aregular basis. In 2006, 307 short cruisesto Syria, Lebanon, Egypt, and the Greek islands
carried more than 217.000 passengers, an increase of 8.2% from 2005 (Cyprus Port Authority,
2006).

There was aso a considerable increase of arrivals and departures from Cyprus portsin 2006, an
18.1% increase compared to 2005. During the 2000 to 2006 period, an average of 319 560 people
arrived to Cyprus by sea, while during the same period an average of 312 210 people left by sea
(Tables4.22 and 4.23).

Table 4.22. Arrivalsto the ports of Cyprus, 2000 to 2006 (Statistical Service of the Republic of
Cyprus, 20083a).

Y ear 2000 2001 2002 2003 2004 2005 2006
No. of Arrivals 518 048 350 499 234 883 241 200 249 502 281129 361 664
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Table 4.23. Departures from the ports of Cyprus, 2000 to 2006 (Statistical Service of the
Republic of Cyprus, 2008a).

Y ear 2000 2001 2002 2003 2004 2005 2006
No. of Departures 516 572 347 463 235 397 239 891 248 627 281 658 315 860
4325 Port Services

Port services, the handling of cargo on aship, are carried out by Port Workers and Tally Clerks.
In Lemesos Port there are 90 Port Workers and 8 Tally Clerks, while at Larnaca there are 50 Port
Workersand 6 Tally Clerks.

Licensed Porters are engaged in the horizontal transport work and the movement of cargo along
the quays and in storage areas (stacking/delivery). For 2006, there were 63 Licensed Portersin
the port of Lemesos and 42 in the port of Larnaca. A further 68 individuals were employed by the
Licensed Porters as a permanent labour force and technicians.

At Lemesos Port, the task of transportation of passenger luggage is carried out by a company
employing seven individuals on a permanent basis and two more asrequired. At Larnaca,
luggage handling is the responsibility of the Licensed Porters (Cyprus Port Authority, 2006).

4.3.2.6 Ships Registered

In 2006, there were 1828 ships registered under the Cypriot flag, a small increase from 2005.
However, there has been a continuous decline in the Cyprus fleet (31.5%) since 2000

(Table 4.24).

Table 4.24. Number of ships registered under the Cyprus flag, 2000 to 2006 (Statistical Service
of the Republic of Cyprus, 2008a).

2000
2669

2001
2239

Y ear
No. of Registered Ships

2002
2153

2003
2031

2004
1913

2005
1802

2006
1828

4.3.3 Telecommunications

An extensive submarine fiber optic cable network has been developed in the Eastern
Mediterranean Basin by Cyprus and neighboring countries in order to connect them with other
international networks (Figure 4.38). This state-of-the-art network is continuously developing in
order to connect with other fiber optic networks around the world. The company responsible for
the network in Cyprus is CytaGlobal, which has three landing stations in Cyprus, at Ayia Napa,
Pentaskhinos, and Y eroskipos (Figur e 4.39) (CytaGlobal, 2008).
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Figure 4.38. Eastern Mediterranean Basin submarine cable system.
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Figure 4.39. Submarine and land cable connections of Cyprus.
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The following submarine fiber-optic cable systems are currently in service:

1. APHRODITE 2 —westwards to Greece and thereafter via ARIANE 2 cable system to Europe
and beyond. This cable interconnects with ARIANE 2, of which CytaGlobal isamajor
co-owner, and stretches from Crete in Greece to Marseilles, France. It provides
plesiochronous digital hierarchy (PDH) digital backbone facilities connecting Cyprus to
Europe, the U.S., and the rest of the world.

2. CIOS-eastwardsto Israel. Thisisarepeaterless cable system of synchronous digital
hierarchy (SDH) technology connecting Cyprus directly with Isragl.

3. CADMOS - eastwardsto Lebanon. Thisis arepeaterless cable system of SDH technology
connecting Cyprus directly with two separate landing stations in Lebanon.

4. UGARIT — eastwardsto Syria. Thisisarepeaterless SDH cable system connecting Cyprus
directly with Syriaand thereafter providing terrestrial extensions to Jordan.

CADMOS and UGARIT cable systems are currently being upgraded to 2.5 Ghit/s. These two
cable systems, along with the BERY TAR (Beirut — Tartous) cable system, will form a
self-healing ring interconnecting Cyprus with Lebanon and Syria.

5. SEA ME WE 3 — southwards via Egypt, to the Middle East and the Indian subcontinent,
Southeast Asia, China, and Australia and westwards to Europe, traversing the Mediterranean
and North Sea, all the way to Germany. Thisisa 20 Gbit/s submarine fiber-optic cable
network noted for its huge traffic-carrying capacity, linking the Pacific Rim, Southeast Asia,
the Middle East, and Western Europe through a multitude of landing stations. Itstotal length
of about 40,000 km makes it the longest submarine fiber-optic cable network in the world.

6. LEV —eastwardsto Israel, and westwardsto Italy. Thisis a state-of-the-art cable system
connecting Cyprus with Isragl and Italy and thereafter viaMED NAUTILUS cable system to
Greece, Europe, and beyond.

7. MINERVA —an independent cable subsystem forming a direct self-healing ring between
Cyprus and Italy, and through Telecom Italia Sparkle Pan-European network to the rest of
Europe, the U.S., and beyond.

Two high-capacity coastal links — TEFKROS and KINYRAS — interconnect al landing pointsin
Cyprus (Ayia Napa, Pentaskhinos, and Y eroskipos), thereby securing all wet routes for regional
and international traffic. The two coastal links are further protected with terrestrial SDH
self-healing rings.

CytaGlobal is continuously evaluating the connection of Cyprus to other planned fiber optic
networks the world over. By co-owning, buying, or leasing capacity, CytaGlobal is participating
in many major regional and global submarine cable systems such asAC 1, ARIANE 2, BSFOCS,
CELTIC, COLUMBUSIII, MED NAUTILUS, SAT3, TAT 12-13, TAT 14, and
OTRANTO-CORFU (CytaGlobal, 2008).

4.34 Archaeological Resour ces, Antiquities, and Cultural Heritage

Cyprus, aswell as most Eastern Mediterranean countries, has an important cultural heritage.
Cypriot heritage isimportant for several reasons, including:

o Historical and archaeological significance. Information gathered from heritage sitesis of
great importance to scholars, both in Cyprus and internationally. It provides abasisfor
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interpretation of vital stagesin the development of modern civilisation, particularly during
prehistoric, Greek, and Roman periods.

o National pride. Inview of their international importance noted above, heritage sites are a
focus for Cypriot national pride, and they are an indication of the long involvement that
Cyprus has had in Western civilisations.

e Tourism potential. Heritage sites can be an important tourist resource if appropriate measures
are taken to protect damaged structures and artifacts, and if visitor facilities are adequate.
Heritage sites can be attractive tourist venues both for Cypriots interested in their country’s
history and for the important overseas visitor market.

Most of the significant archaeological sites of Cyprus (Figur e 4.40) are located on the south
coast. These sites are asfollows:

o Kition— Located in the Larnaca district, this site contains the remains of the ancient city of
Kition.

o Amathous— The ancient town of Amathous is situated on the south coast of Cyprus, about
7 km east of the town of Lemesos.

e Kourion —The mount of Kourion, on which the ancient city-kingdom devel oped, occupies a
dominant position on the coast 4 km southwest of the village of Episkopi in the Lemesos
district.

o NeaPafos— Situated on asmall promontory on the southwest coast of the island.

e Tombs of the Kings— The splendid necropolisthat is located just outside the wallsto the
north and east of Pafos town.

e Maa-Paliokastro (Palaeokastro) — This archaeological siteis situated on asmall peninsula
north of the town of Pafos.

e Agios Yeorgios, Pegeia— Agios Yeorgios (St. George) at Pegeiaisawell known pilgrimage
site on Cape Drepanon in the Pafos district in the west of Cyprus.

Figure 4.40. Significant archaeological sites of Cyprus (Department of Antiquities, 2008).
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The three most culturally or economically significant shipwrecksin the Cyprusregion are
described below. Two of these are in shallow water, and the other iswest of Cyprus and therefore
probably not within the licence area.

1. The Phoenician trade vessel of Melkarth — VI Century BC. The Phoenecian vessel found off
Melkarth was an ancient trade vessel carrying a cargo of amphorae, possibly sunk during the
VI century B.C. The hull was discovered and explored by means of aremotely operated
vehicle (ROV) (an unmanned submarine) and liesin very deep waters west of Cyprus;

2. The Greek vessel of Kyrenia— 306 B.C. The ancient ship of Kyreniawas asmall Greek trade
vessdl carrying a cargo of wine in Rhodian amphorae and sunk north of Kyrenia around
306 B.C. The hull was about 15 m long and was protected from fouling by alead cover. The
wreck lies on a sandy bottom at a depth of 30 m; alarge part of the hull has been well
preserved by sediments, together with the complete cargo, including almonds and several
hundreds of amphorae; and

3. The ZENOBIA cargo in Larnaka Bay — 1980. The ZENOBIA was a Swedish cargo ship
loaded with trucks sunk in Larnaka Bay during 1980: the local divemasters say it was
ZENOBIA's maiden voyage, but thisisalegend. The wreck isabout 200 m long, and it is
almost intact, still preserving its original cargo, including articul ated trucks with their goods
inside. The hull liesin navigation trim on a sandy bottom about 43 m deep. The upper
structures are at a depth of 17 m, and the diveis easy even for beginners. The ZENOBIA is
very popular among scuba divers because it is an imposing wreck, but the dive isinteresting
also for the beautiful, colorful environment, and particularly for large schools of
Mediterranean barracuda (Sphyrena sphyrena).

435 Recreation and Tourism
4351 Tourism

Tourism s central to the Cypriot economy. Approximately 2.5 million tourists visited the country
in 2007, with the resulting revenue reaching € 1858 million (Table 4.25). Peak monthly arrivals
and resulting revenues are recorded in July and August, and for 2007 almost 700 000 tourists
arrived, generating € 600 million in revenue, an increase of 12.2 % when compared to the
corresponding months of the previous year (Statistical Service of the Republic of Cyprus, 2008b).

Table 4.25. Tourist arrivals, 2000 to 2007 (Statistical Service of the Republic of Cyprus, 2008c).

2000 2001 2002 2003 2004 2005 2006 2007

Tourist Arrivals

2686.2 | 2696.7 | 24182 | 23032 | 2349.0 | 24701 | 24009 | 2416.1
(thousands)

Change

(%) 10.3 0.4 -10.3 -4.8 20 52 -2.8 0.6

The majority of tourists (95%) come from European countries, and their preferred locations are
the seaside resorts in Pafos (33%) and Agia Napa— Paralimni (32%), with only 10% staying
inland (Table 4.26). The U.K. remained the most important source of tourism to the island with a
56.5% share of the total tourist traffic, followed by Russia (6.4%), Greece (6.1%), Germany (6%),
and Sweden (5.3%). The grossincome from tourism in 2007 was € 1858.1 million, in comparison
to €1755.2 million in 2006, an increase of 5.8%.
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Table 4.26. Preferred tourist locations, 2001 to 2007 (Statistical Service of the Republic of
Cyprus, 2008d).

L 0(3,21;0” 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Pafos and Polis 205 306 346 345 348 353 336
Paralimni 14.8 191 181 163 14.7 14.7 14.9
AgiaNapa 21.0 18.1 16.4 15.7 165 17.0 17.0
Lemesos 175 16.7 159 163 16.1 14.2 13.8
Larnaca 9.4 86 8.2 93 9.2 9.0 98
Nicosia 47 28 32 36 34 46 53
Elsewhere 31 a1 36 43 53 52 55

During 2006, the hotels and restaurants sector has improved in performance compared to 2005.
Value added in real termsincreased by 2.7% compared to the 1.6% realised in 2005. At current
market prices, value added in 2006 increased by 5.1% to € 919.4 million compared to

€ 874.8 million in 2005, but its contribution to the Gross Domestic Product (GDP) declined in

2006 to 7.1% from 7.3% in 2005. The GDP output increased by 7.6% to € 1643.4 million from
€ 1527.9 million in 2005.

Of the total value added, 39.2% was generated through the activity of hotels, 10.9% by hotel
apartments, 23% by restaurants and taverns, 7.3% by cafeterias and coffee shops, 4.3% by night
clubs and cabarets, 4.1% by fast food outlets and take away restaurants. and 11.2% by other
eating and drinking establishments (Figure 4.41) (Hotels and Restaurants, Statistical Service of
the Republic of Cyprus, 2006a).
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Figure 4.41. Vaue added by economic activity in Cyprus.

4352 Employment and I nvestments

Employment in restaurants and hotels increased by 5.9% in 2006 compared to the previous year
and reached 35 955 persons, accounting for 9.4% of the total economically active population and
10% of the total gainfully employed population. Gross fixed capital formation in 2006 increased
by 5.1% to €94.9 million from €90.3 million in 2005. Investment in new buildings (hotels, hotel
apartments, restaurants, etc.) accounted for €50.6 million, in machinery and other equipment

€ 21.4 million, in furniture and fixtures € 21.5 million, and in transport equipment € 1.4 million.
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The Government of Cyprus and the Cypriot Tourism Organisation (CTO) are currently
implementing a sustai nable tourism strategy to encourage appropriate tourism development to
safeguard and nurture the quality of the tourist experience, the beauty of the natural environment,
and the quality of the life of inhabitants by making the best use of resources available without
over-stretching or exhausting them. In the framework of this policy, the CTO has set the
following targets with respect to the tourist development in the island:

1. Arrivals: 3.5 million tourists by 2010 is considered as the maximum limit, sinceit is
acknowledged that an increase in revenues fuelled by increased arrivals depletes available
resources and undermines the sustainability of the destination; and

2. Basic Infrastructure: Extension and upgrade of airports that will lead to an increase in their
capacity and the supply of top quality facilities and high service levels is a matter of great
priority (Hotels and Restaurants, Statistical Service of the Republic of Cyprus, 2006a).

436 Politics and Administration

Cyprus became an independent republic on 16 August 1960. The 1960 Constitution of the
Republic of Cyprus proved unworkable in many of its provisions, which made its smooth
implementation impossible. 1n 1963, the President of the Republic proposed amendmentsto
facilitate the functioning of the State, and the Turkish Cypriot community responded with
rebellion. The Turkish Cypriot Ministers withdrew from the Cabinet, and Turkish Cypriot civil
servants ceased to attend their offices while Turkey threatened to invade Cyprus. Using the coup
of July 1974 (which was instigated against the Cyprus Government by the military Junta, thenin
power in Athens) as a pretext, Turkey invaded Cyprus on 20 July 1974. Asaresult,
approximately 37% of theisland is occupied. In an effort to consolidate the de facto situation, the
“Turkish Republic of Northern Cyprus’ was unilaterally declared in 1983 in the occupied ares; it
isrecognised only by Turkey and entirely dependent onit. Illegal settlers have been brought from
Turkey to colonise the occupied area, thus changing the demography of theisdand. As of the
present time, Turkey refuses to withdraw from Cyprus and maintains the island’ s division by the
force of arms. The Government of the Republic of Cyprusisthe internationally recognised
authority (Cyprus Government Portal, 2008).

Cyprusis an independent, sovereign Republic with a presidential system of government. Under
the 1960 Constitution, executive power is vested in the President of the Republic, elected by
universal suffrage for a 5-year term of office. The President exercises executive power through a
Council of Ministers, which includes the following Ministries: Interior, Labour and Social
Insurance, Justice and Public Order, Foreign Affairs, Communications and Works, Defence,
Finance, Education and Culture, Health, Agriculture, Natural Resources and the Environment, and
Commerce, Industry and Tourism.

The Legidative power in the Republic of Cyprusis exercised by the House of Representatives.
Out of atotal of 80 seatsin the House of Representatives, 56 are filled by Greek Cypriot
successful candidates belonging to single parties and/or party coalitions or combinations, as well
as by independent candidates, all of whom are elected by universal, direct, secret, and compulsory
vote for a 5-year term of office. Initialy, there were 50 seatsin total, of which 35 (70%) went to
Greek Cypriots and 15 (30%) to Turkish Cypriots. The same ratio was maintained after their
increase to 80, through a House decision to that effect in 1985. Twenty-four of these seats belong
to the Turkish Cypriots and remain vacant due to the Turkish Cypriot members withdrawal in
1963, after intercommunal strife had broken out, and continuing to this day, as aresult of the
Turkishiinvasion of 1974. The Maronite, Armenian, and Latin minorities also elect
representatives who attend meetings, though generally without a right of participation in the
deliberations.
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The Republic of Cyprusjoined the EU on 1 May 2004. Every Cypriot carrying a Cyprus passport
now has the status of a European citizen.

Asshown in Figure 4.42, Cyprusis divided into six administrative districts. Each district is
headed by a District Officer, asenior civil servant appointed by the Government responsible for
the coordination of all Ministriesin its district and accountable to the Ministry of Interior.

Figure 4.42. The six administrative districts of Cyprus.

At the local administrational level, areas around major urban (and tourism-based) residential
populations fall under the jurisdiction of Municipalities, with smaller rural villages and
settlements managed through Local Authorities (until recently termed "Village Boards" or
"Improvement Boards"). Local policy is devised by the Municipal council, led by a Mayor (both
elected by the citizens for a 5-year term).

The municipality isresponsible for arange of activitiesincluding construction and maintenance
of buildings, parks and public gardens, street lighting, sanitation and the protection of public
health, waste collection and disposal, and the protection of the environment. Where budget
permits, municipalities are also responsible for promoting their area through the devel opment of
tourism, arts, and sports. Their finances are derived from municipal taxes, fees, and duties as well
as state subsidies. Municipal Law means that the municipality has jurisdiction over Streets and
Buildings Regulation Law, Town Planning Law, and the Sewerage Systems Law, amongst others.

Communities (or Local Authorities) are broadly equivalent in terms of function to municipalities,
athough structurally different. The Local Authority is made up of the elected members of the
Village Commission (including a President, Deputy President, and three others), and the District
Officer or arepresentative of his office is Chairman of the Board. The District Officer is
appointed by the government asitslocal representative in each District and acts as chief
coordinator and liaison for the activities of all Ministries in Districts, accountable to the Ministry
of Interior. With the exception of some of the wealthier Local Authorities, the central government
provides administrative and technical assistance to most Local Authorities through civil servants
employed in the District Office. All members of the Village Commission are elected by the
residents of the village for a 5-year period.

The responsibilities of Local Authorities cover public health; construction and maintenance of
roads; collection and disposal of waste; cleaning, lighting, and naming of roads; and regulation of
trade and business, as well as the promotion of the area. Local Authoritiesissue bylaws, which
are subject to central government approval. The revenue of the boards consists of state subsidies

Strategic Environmental Assessment of Hydrocarbon Activities 4-82
in the Exclusive Economic Zone of the Republic of Cyprus



as well astaxes and fees collected from the residents of their area. The Village Commission has
basic duties, while the District Office provides all the necessary services for the Community.

Local Authorities exist today in aimost all villages of theisland. Any community may become a
municipality by local referendum (subject to approval) provided it has a population of over
5,000, or has the economic resources to function as a municipality. A community may receive
financial, administrative, and technical support from the District Office or from the centra
government.

4.3.7 Economic Overview

Cyprus continued its economic expansion through the year 2007 at a higher pace as compared
with the previous year. The GDP growth rateis provisionally anticipated to be on the order of
4.4% for 2007, compared to 4.0% in 2006 (Table 4.27). The GDP for 2006 was

€ 14 286.8 million, compared to € 13 432.3 million in 2005.

Table 4.27. Gross Domestic Product by economic activity in € million (Statistical Service of the
Republic of Cyprus, 2007).

Economic
Activity NACE | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
REV.1
Agriculture,
hunting and 3168 2957 2741 3106 3158 3106 3480 3553 3464 3152 311,1 3079  309,5
forestry
Fishing 142 175 183 178 206 190 189 194 167 274 265 287 290
Mmmgand 186 189 181 233 246 275 255 29,5 34,7 41,0 43,7 454 50,2
quarrying
Manufacturing 771,0 787,01 8025 8384 8695 9044 9292 9495 9764 10507 1.0686 1.080,8 1.1154
Blecticity, 035 | 1358 1499 1461 1585 1570 1884 2019 2135 2387 2483 2525 2626 2756
and water supply
Construction 5421 5723 5746 6002 6116 6243 6759 7377 8099 9086 9922 10759 11622
‘r’;’tgﬂ'f:'dia”d 880,8 9005 9359 10298 10650 11594 12226 12656 12668 14324 15156 16183 17444
Hotels and
retanants 601,4 5875 6350 6928 7781 8732 9465 8713 8384 8561 8814 9118  960,6
Transport, storage
and 5259 557,0 5914 6601 7372 8178 8869 8580 8597 9336 9831 10112 1.0287
communication
Financial 3522 3992 4538 5086 6481 7027 6966 6351 6570 7580 8397 9348 10742
intermediation
Real estate,
renting and 1.018,0 1.100,5 1.179,1 1.287,1 1.370,6 1.477,3 1.6480 17706 18947 20300 22146 24635 27152
business activities
Public
administration 5787 6129 6636 6963 7643 8335 8635 9305 11393 1.179,6 1.252,1 1.3259 1.3705
and defence
Education 3090 3359 3738 4165 4388 4783 5182 5561 6398 6635 7023 7464 7832
w?;hmd socid | 5175 2388 2578 2799 2091 3231 3465 3734 4181 4376 4653 4938 5193
Other community,
social and 2270 2496 2819 3123 3246 3608 3933 4051 4272 4450 4615 4833 5122
personal services
Private
householdswith | 244 306 337 372 410 470 567 648 752 875 967 1020 1049

employed persons

Total Gross
Value Added

6.534,2 6.847,0 7.239,7 7.869,5 8.465,9 9.147,3 9.778,2 10.0353 10.638,8 11.414,5 12.106,9 12.892,2 13.755,1

Plus: Custom
duties& Taxeson| 288,2 2640 2178 190,0 1932 2291 260,7 2544 2286 201,1 156,3 148,8
Imports
Plus: Value added
tax (net)
Gross Domestic

165,1

3279 3383 3527 3858 4034 5068 5890 6899 8938 10380 11990 13525 1.570,0

Product at market |7.150,4 7.449,3 7.810,2 8.445,3 9.062,6 9.883,1 10.627,9 10.979,7 11.761,2 12.653,6 13.462,3 14.393,6 15.490,2

prices
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The main stimulus to growth in 2007 was provided by the tertiary sector (mainly Financial
Intermediation, Real Estate, Renting and Business Activities, and Wholesale and Retail Trade)
expanding by 4.7% in real termsin 2007, compared to 4.6% in 2006. The secondary sector
exhibited areal growth of 3.8% (mainly Construction) in 2007 compared to 3.0% in 2006. On the
contrary, the primary sector recorded a negative growth rate of -2.2% in 2007, compared to -3.6%
in 2006 (Statistical Service of the Republic of Cyprus, 2007).

For the fifth consecutive year, the sector of Agriculture, Hunting and Forestry is exhibiting a
negative growth rate (-2.3% in its value added, compared to -4.5% in 2006). The Manufacturing
sector is recording a higher growth rate of 2.1% in comparison to the 0.7% growth rate of 2006.
Moreover, the Electricity, Gas, and Water Supply sector continues its expansion in 2007,
registering a 3.1% growth rate compared to 2.4% in 2006. Construction continues its expansion
with high growth rates since 2001, recording a growth rate of 5.7% in 2007, compared to the
6.0% in 2006. The Hotels and Restaurants sector is exhibiting, for athird consecutive year,
positive expansion after 3 years of negative growth rates, reflecting the gradual improvement of
tourism activity over thelast 3 years. The Hotels and Restaurants sector, in particular, shows
2.8% growth in comparison to 2.7% in 2006. The Wholesale and Retail Trade sector registers a
high growth rate of 5.5% in 2007 as compared to 5.2% in 2006. Transport, Storage, and
Communication, which recorded exceptionally high growth ratesin 2004 and 2005 of 13.3% and
8.5%, respectively, records a slowdown in 2006 and 2007 with real growth rates of 1.7% and
2.5%, respectively. Furthermore, Financial Intermediation continues its expansion with high
growth rates, recording a growth of 11.0% compared to 8.1% in 2006. The Real Estate, Renting,
and Business Activities continues its expansion with high growth rates, recording a marginally
reduced 6.8% growth rate compared to 6.9% in 2006, while the growth rate of other Community,
Social, and Personal Services increased to 4.8% in 2007 from 3.0% in 2006.

4.3.8 Population and Demographics

The Republic of Cyprus has a population of approximately 867.700 with an estimated annual
growth rate of 1.6% (Statistical Service of the Republic of Cyprus, 2006b). Total population
figures do not include illegal settlers from Turkey, which probably number somewhere in the
range of 150 000 to 160 000, estimated on information of significant arrivals of Turksin the
occupied area.

The estimated composition of the population by community for the Republic of Cyprus at the end
of 2006 was:

e  Greek Cypriot community — 660 600 (76.1%).

e Turkish Cypriot community — 88 900 (10.2%).

e Foreign residents— 118 100 (13.7%).

The religious groups that belong to the Greek Cypriot community totalled:

e Armenians— 2700 (0.3% of the Greek Cypriot community and 0.4% of the total population).
e Maronites— 4800 (0.7% of the Greek Cypriot community and 0.6% of the total population).
e Latins—900 (0.1% of the Greek Cypriot community and 0.1% of the total population).

The population of the Government-controlled area was estimated to be 778 700 at the end of
2006, compared to 766 400 at the end of 2005, an increase of 1.6%.
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The population of the Districts of Nicosiawas 307 100, Limassol was 223 600, Larnaca was
130 100, Pafos was 74 900, and Famagusta was 43 000. The main cities of the south coast of
Cyprus are Lemesos with a population of 180 100, Larnaca with a population of 80 400, and
Pafos with a population of 54 000. There were 542 900 people living in urban areas and
235800 inrural areas.

In 2006, the proportion of children below the age of 15 decreased to 18.0% while the proportion
of senior adults age 65 and over increased to 12.3% compared to 25.4% and 11.0%, respectively,
in 1992 and 25.0% and 10.8%, respectively, in 1982. There was agradual increasein the
proportion of senior adults and a decrease in the proportion of children, demonstrating the aging
process. The proportion of persons aged 45 to 64 also increased to 24.1%, up from 19.4% in 1992
and 17.6% in 1982, indicating an aging of the working age population as well.

The population of Cyprus accounts for 0.2% of the total population of the 25 EU countries.
Cyprus has the third smallest population ranking behind Malta and Luxembourg. Cyprus has the
highest rate of population growth among the 25 EU countries, which is explained by its
particularly significant positive net migration balance. The rate of natural increaseis also high,
the second largest behind Ireland. The age composition of the population portrays a somewhat
younger age-structure than the European average. The proportion of senior adults 65 and over is
among the lowest, while at the same time the proportion of children below the age of 15 isamong
the highest.

4.39 Land Use
4391 Coastal Policy Framework in Cyprus

In Cyprus, asin many other countries, there is no Coastal Zone Management Policy as a separate
and self-contained document. Policies for the coastal zone are included in various sectoral
policies that apply to different administration areas (Loizidou, 2003). The main policies are the
following:

e Land UsePoalicy: Land use planning policy in Cyprusis under the responsibility of the Town
Planning and Housing Department, Ministry of Interior and is controlled mainly by the Town
and Country Planning Law, which came into forcein 1991. Development in the main urban
areasis controlled by the Local Plans and in the rural areas through the Policy Statement for
the Countryside. Land uses and development zones are defined through these two planning
tools, which are revised approximately every 4 years.

e Tourism Policy: The Cyprus Tourism Organisation (CTO), a semi-Governmental
Organisation under the Ministry of Commerce Industry and Tourism, is the authority
responsible for Tourism Policy. Several policies and measures for the regulation of tourism
development and tourism establishments are in force on the basis of CTO legisation. As
previously mentioned, in 2000 a Strategy for Tourism was prepared by the CTO containing
the main strategic goals for Cyprus tourism for the decade 2000 — 2010, aiming for a
40% increase of the number of tourists.

e Environmental Policy: The responsibility for the Environmental Policy lies mainly with the
Environment Service of the Ministry of Agriculture, Natural Resources and Environment. At
the present time, environmental policy in Cyprusis focused on harmonization with the EU
Acquis and the incorporation of EU Directivesinto the legislation of Cyprus. Environmental
policy is expressed in sectoral policies of various natural resources (water, air, forests, etc.).
Except from the Environment Service, more than 10 governmental departments and
authorities from different Ministries are involved in Environment policies, creating arather
complex system.
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4.39.2 Coastal Development in Cyprus—Land Uses
The dominant trends for development in Cyprus are as follows:

e Sub-urbanisation, i.e., rapid population growth and urban development in suburbs located at
the edges of the main urban areas; and

e Coastal development, i.e., rapid coastal tourism devel opment.

A magjor characteristic of the coastal development of the last two decadesis that formerly
agricultural and natural zones at the coastline are converted to tourist development zones after
each revision of land-use planning zones every 4 years. The status of the land-use planning zones
aong the coastline after the last revision is as follows:

e Tourist zones cover 105 km (37% of the coastline [in length]).

Open areas/protected natural or archaeological areas cover 125 km (43% of the coastling).

Agricultural zones cover 36 km (12% of the coastline).

Residential zones cover 17 km (6% of the coastline).

e Industrial zones cover 9 km (3% of the coastline).

The Tourism Development Plan for Cyprus shows the entire coastline stretching from the Akrotiri
Sovereign base west of Limassol to the Dhekelia Sovereign base east of Larnacaasa CTO
Controlled Zone. The designation of a CTO Controlled Zone presumably does not preclude

heavy industrial development within appropriate selected areas of the zone, as Cyprus’ two
cement works and two of its largest oil-fired power stations all fall within this zone.

4.3.10 Existing Infrastructure

43101 Highways

Cyprus has atotal of 12 246 km of roads. Of these, 7845 km (including 276 km of expressways)
are paved and 4301 km are unpaved (Statistical Service of the Republic of Cyprus, 2008a)
(Figure 4.43).

The main highways of Cyprus are the following:

e Al connecting Nicosiawith Lemesos;

e A2 connecting Nicosiawith Larnaca;

e A3 connecting Larnacawith Agia Napa;

e A5 connecting Larnaca with Lemesos; and

e A6 connecting Lemesos with Pafos.
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Figure 4.43. Road map of Cyprus.

At the end of 2007, there were approximately 600 000 vehicles, of which 411 000 were private
vehicles, taxis, and rental cars, 117 500 were light and heavy trucks, and 41 000 were
motorcycles.

4.3.10.2  Airports

Cyprus has two international airports, onein Larnaca and one in Pafos, handling approximately

7 million passengers annually. 1n 2006, 3.29 million passengers arrived and 3.34 million
departed, while 19 500 metric tons of goods arrived and 25 400 metric tons were shipped from the
two airports (Figure 4.44).

Nicosia
O

A

. Larnaca
Airport

Pafos \ e
Airport

Figure 4.44. International airports of Cyprus.
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Chapter 5
| mpact Assessment

5.1 INTRODUCTION

This chapter focuses on potentially significant impacts associated with the offshore hydrocarbon
licensing programme for the Republic of Cyprus.

511 Affected Resources

Based on Chapter 4 (Compilation of Environmental Information), the following resources were
considered for the impact analysis:

o Air quality e Marine and coastal birds

o Water quality o Coastal habitats

e  Sediments/geology e Protected areas

e Plankton e Fishing activities

o Fishes e Shipping activities

o Deepwater corals e Telecommunications cables
e Chemosynthetic communities e  Shipwrecks

e  Soft bottom benthos e Recreation and tourism

e Marine mammals e Coastal communities

e Seaturtles

5.1.2 Significance Criteria

Directive 2001/42/EC requires that the determination of impact significance take into account the
magnitude and spatial extent of effects and the value and vulnerability of the arealikely to be
affected. Inthis Environmental Report, an impact is considered significant if it islikely to result
in one or more of the following:

o Violation of air or water quality standards, effluent limits, or emission limits;

e Persistent contamination of water or sediments resulting in harm to aquatic life, human health,
or beneficial uses of the environment;

e Damage to, or contamination of, sensitive or protected habitats, fishery resources, or
recreational resources such as beaches or parks;

e Damage to marine or coastal habitats to the extent that ecosystem function and ecological
relationships would be altered;

e Death, injury, disruption of critical activities (e.g., breeding, nesting, nursing), or damage to
critical habitat of a species listed by the IUCN as endangered, critically endangered, or
vulnerable;

e Freguent or continua interference with other marine uses such as fishing, shipping, recreation
and tourism, or telecommunications;

e Damage to or contamination of important cultural, historical, or religious siteson land or in
the sea (e.g., shipwrecks, submerged archaeological sites); and/or

e A threat to public health or public safety.
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5.1.3 Phasesof Hydrocarbon Activities
For this assessment, three phases of offshore hydrocarbon activities are recognised:

e Prospecting — activities to locate hydrocarbons and/or evaluate hydrocarbon potential by
methods other than drilling. Prospecting includes seismic surveys, geological and
geochemica sampling, electromagnetic surveys, and remote sensing.

e Exploration —the process of drilling one or more exploratory wells in a block to determine
whether commercially exploitable hydrocarbons are present.

o Exploitation (development and production) —the process of exploiting commercial
guantities of hydrocarbons. Key activitiesinclude drilling of development wells, installation
of production facilities, installation of export facilities such as pipelines, routine operation of
these systems, and eventual decommissioning.

Therest of this chapter discusses potential impacts during Prospecting (Section 5.2), Exploration
(Section 5.3), and Exploitation (Section 5.4). Accidents, which can occur during any phase, are
discussed separately in Section 5.5. Cumulative impacts are addressed in Section 5.6, and
transboundary impacts are evaluated in Section 5.7, followed by a summary of potentially
significant impactsin Section 5.8.

52 PROSPECTING

5.2.1 Description of Activities

Prospecting for hydrocarbon resources in the marine environment encompasses a variety of
techniques, including seismic surveys, geological and geochemical sampling, electromagnetic
surveys, and remote sensing surveys (Continental Shelf Associates, Inc., 2004). In general,
seismic surveys are the activities of most interest with respect to environmental impacts. The
other techniques typically have little or no environmental impact.

Table 5.1 summarises the characteristics of potential prospecting survey activities that may occur
offshore the Republic of Cyprus. Several of these methods may also be used during other phases
of offshore oil and gas activity (e.g., during exploration and/or exploitation).

Some prospecting activities have already been conducted in the licence area. A two-dimensional
(2D) seismic survey was conducted in the licence area by Petroleum Geo-Services (PGS) in 2006.
The survey covered an area of approximately 51 000 km? within the EEZ. A three-dimensional
(3D) seismic survey was conducted in Block 3 in 2007.

The level of future prospecting activities associated with the licensing programme is unknown.
For thisanalysis, it is assumed that:

e Oneor more additional 2D and/or 3D survey(s) will be conducted to provide coverage of
certain or all licensing blocks.

e Geologica or geochemical sampling islikely to occur in all blocks that are licensed for
exploratory drilling.

e Ocean bottom cable surveys are unlikely to be conducted in the licence area due to the water
depths (248 to 2866 m).

Strategic Environmental Assessment of Hydrocarbon Activities 5-2
in the Exclusive Economic Zone of the Republic of Cyprus



Table5.1. Characteristics of prospecting activities (Adapted from: Continental Shelf Associates,

in the Exclusive Economic Zone of the Republic of Cyprus

Inc., 2004).
High Energy
A - Survey Sea Floor
Activity Purpose Description Platform SSgund s
ur ce
Seismic Surveys
2D streamer Delineate oil and gas | Receivers on streamer Vessel Single array of None
surveys reservoirs cables airguns
3D streamer Delineate/monitor oil | Receivers on streamer Dual array of
. Vessel . None
surveys and gas reservoirs cables airguns
Locate shallow Sindleor
High-resolution hazards, archaeological | Receivers on streamer g
. o Vessel multiple None
site surveys resources, sensitive cables sirauns
benthic habitats g
Ocean bottom Delineate/monitor oil  |Receivers on cables Multiple Dual array of Cables pl.aced
: . temporarily on
cable surveys and gas reservoirs deployed on sea floor vessels airguns seafloor
Receivers on Vertical cables
Ueaetie |odreenoo ol hetccties | Twovessts | Do [T
anchored to sea floor
sea floor
: Suspended . .
Vertical seismic Correlate geological Rec_e| verson (e.g., by crane) S ngl_e or Rece| vers
. O vertical cableslowered A multiple inserted into
profile data to seismic data . from drilling rig .
into borehole airguns borehole
or workboat
Geological and Geochemical Sampling
Obtain physical and Samples collected with Removal of
Bottom sampling | chemical dataon agravity or piston Vessel None a sediment
surficial sediments corer, grab, or dredge sample
Obtain physical and Conventional rotary Removal of
Shallow coring chemical dataon drilling from aboat or Vessel None a sediment
surficial sediments barge sample
Electromagnetic Surveys
Receivers placed on Receivers
Magneto-telluric | Delineate potential oil |seafloor to detect Vessel None placed
surveys and gas reservoirs natural electrical and temporarily on
magnetic fields sea floor
. Receivers
: . . |Receivers detect
. Delineate potentia oil : ; placed
Bi-pole surveys and gas reservoirs ﬁlﬁgt;(;allclggrnalssent Vessd None temporarily on
sea floor
Remote Sensing
: .1 ~ | Radar detects oil dicks
Radar imaging En%'n?ggrtvegﬁ? oil indicating possible Satellite None None
9 seep locations
Magnetometer
Aeromagnetic Delineate potential oil |measures earth’s Aircraft None None
surveys and gas reservoirs magnetic field and/or (fixed wing)
its vertical gradient
- 1 1 | Gravity meter Vessel
Gravity surveys gn%m?ggrtvegﬁg oil mesasures earth’s (or rarely, None None
9 gravitationa field helicopter)
Gravity Delineate potential oil |Instrument measures
gradiometry and gas reservoirs earth’s gravity gradient Vesd None None
Magnetometer
Marine magnetic | Delineate potential oil | measures earth’s
surveys and gas reservoirs magnetic field and/or Vessd None None
its vertical gradient
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5.21.1 Seismic Surveys

Seismic surveys are used to help define the subsurface geology of aregion or area of interest. The
common feature of most marine seismic surveysisthe use of “airguns’ (a compressed air sound
source that is usually towed behind a survey vessel) to generate sound waves to penetrate the
earth’s crust. Geophysicists use the resulting data to identify subsurface features that are
favourable for oil and gas accumulation. Seismic data are used to help select well locations for
exploratory drilling.

Seismic surveys can broadly be categorised as exploration-related or production-enhancing
(International Association of Oil and Gas Producers [OGP] and International Association of
Geophysical Contractors [|AGC], 2004). Examples of exploration-related surveysinclude 2D
and 3D streamer surveys, which are often conducted by geophysical contractors across large areas
prior to licensing of blocks for exploration. The seismic surveys that have already been
conducted in the Cyprus EEZ are in this category and include one 2D survey and one 3D survey.
Other seismic surveys such as high-resolution site surveys, ocean bottom cable surveys, vertical
cable surveys, and vertical seismic profilestypically are more limited in scope and are conducted
after ablock islicenced, either during the exploration or exploitation phase.

2D and 3D Streamer Surveys

2D and 3D streamer surveys are the most common types of seismic survey that are likely to be
conducted in the licence area. A 2D survey consists of a group of widely spaced survey lines
(e.g., 2 km between survey lines), whereas a 3D survey consists of multiple, closely spaced lines
(e.g., 300 to 600 m between lines). A 3D survey can produce more highly detailed subsurface
maps than 2D survey data, which often require interpolation between lines.

A typical seismic survey array is shown in Figure 5.1. Sound waves from airguns towed by a
seismic survey vessel are directed downward into the sea floor and subsurface geologic structures.
The sound waves are then reflected back to the surface where they are detected by underwater
hydrophones in the streamer(s) towed behind the vessel (Figure 5.2).

Seismic exploration survey equipment typically includes:

e A seismic survey vessel equipped with adequate accommodations and storage to operate
continuously (24 hours per day; 7 days per week) for weeks or months at atime;

e Single or multiple airguns — a compressed air source to generate sound waves to penetrate the
earth’s crust;

e Single or multiple streamers — cables of variable length (e.g., 1 to 2 km long or longer) that
contain a series of hydrophones that serve as receivers of the seismic sound;

e A datarecording system and related equipment to place the seismic source and hydrophones
in their appropriate positions and monitor them once in position; and

e A tail buoy equipped with aradar reflector and flashing light, which is attached to the end of
the streamer for navigational purposes and to warn passing vessels of its presence.

There are variations on this typical arrangement, dictated by water depth or the presence of other
structures within the area of interest.
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Airgun Array

Airgun Array
(See Inset)

e

* Numbers below each airgun location represent airgun volumes (in3) Airguns with 660 in3
volumes are clustered, where two or more airguns are grouped together to attain 650 in3.

Vessel

g

<

<

Streamers (Hydrophones)
measure 3-12 km long;
start 300-400 m behind vessel

Figure5.1. Typica configuration of a seismic survey array (From: Continental Shelf Associates,
Inc., 2004).

Seabed

Figure5.2. lllustration of asurvey vessel towing a seismic source (airgun array) and streamers
(with underwater hydrophones). Equipment may extend 3 to 12 km behind the
vessdl.
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Vessels conducting 2D surveys are generally 60 to 90 m long and tow a seismic source array at a
distance of 100 to 200 m behind the vessel. The source array typically consists of three subarrays
with six or seven airguns each; each source array is about 12 to 18 mlong and 16 to 36 m wide
(Figure5.1). Following behind the source array another 100 to 200 m is a single streamer on the
order of 8to 12 kmlong. The vessel tows this apparatus at a speed of about 8.3 km/h (4.5 kn).
About every 16 sec (i.e., adistance of 37 m for avessdl travelling at 8.3 km/h), the airgun array is
fired; the actual time between firings varies depending on vessel speed. Typically, asurvey vessel
motors along atrack line for 12 to 20 h, covering 100 to 166 km, and then takes 2 to 3 h to turn
around and start down another track. The spacing between tracksis usually on the order of 2 km,
but can be greater; for example, survey lines for the 2D survey conducted by PGS in 2006 were
about 20 km apart (Figure 5.3). A survey can continue day and night for days, weeks, or months
depending upon the size of the survey area.

Figure5.3. 2D seismic survey lines completed in 2006 offshore Cyprus (From: Jones, 2007).

3D surveystypically use slightly larger vessels (e.g., 80 to 90 m long) than 2D surveys do because
the vessel must tow more equipment. The vessel tows two source arrays, aligned in parallel with
one another, 100 to 200 m behind the vessel. The source arrays are the same as those used in the
2D surveys. Following another 100 to 200 m behind the dual source arrays are 6 to 12 streamer
cables measuring 3 to 12 km long and spread out over a breadth of about 600 to 1500 m. Survey
vesselstow their arrays and streamers at a speed of 4.5 kn (8.3 km/h). About every 16 seconds,
one of the airgun arraysisfired, and then 16 seconds later, the other array isfired.
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High-Resolution Site Surveys

High-resolution site surveys are conducted to investigate the shallow subsurface for geohazards
and soil conditions, aswell asto identify potential benthic communities (or habitats) and
archaeological resources present within an area of interest. Information from high-resolution
surveys can be recovered at much greater water depths, so they may be additionally utilised for
exploration purposes. These surveys typically focus on alimited area such as a block or portion
of ablock where exploratory drilling or other activities are being considered by an operator.

A typical high resolution site survey operation consists of avessel towing an airgun about 25 m
behind the vessel and a 600-m streamer cable with atail buoy (Continental Shelf Associates, Inc.,
2004). A typical grid is 300 x 900 m, although narrower spacing may be used where submerged
archaeological resources (e.g., shipwrecks) are suspected. The vessel travelsat 3to 3.5 kn

(5.6 to 6.5 km/h), and the airgun isfired every 7 to 8 s (or about every 12.5 m). Typically, the
ship motorsin one direction along atrack line for about an hour, then turns around (about 20 to
30 minutes) and surveys the next track.

Recently, 3D high-resolution site surveys with ships towing multiple streamer cables have
become avail able as a prospecting seismic tool (Continental Shelf Associates, Inc., 2004). These
surveys use dlightly larger vessels (47 m vs. 37 m) than conventional high-resolution site surveys.
Up to six streamers 100 to 200 m long are used with a tri-cluster of airguns.

Ocean Bottom Cable Surveys

Ocean bottom cable surveys are similar to conventional streamer surveys, except that the
receivers are located in cables deployed on the sea floor. Such systems were originally introduced
to enable surveying in areas of obstructions (such as production platforms) or shallow water
inaccessible to ships towing streamers. These surveys can be effective in obtaining information
about the fluids and rock characteristics in the subsurface geological structures.

Although newer technology has allowed ocean bottom cable surveys to be conducted at water
depths of 2500 m or more, the depth limit of most surveysistypically less than 200 m (Ugbor,
2007). Therefore, thistechniqueis not likely to be used in the licence area.

A typical ocean bottom cable survey consists of four to six vessels, including a source boat, a
recording boat, one or two cable boats, and two smaller utility boats (Continental Shelf
Associates, Inc., 2004; Ugbor, 2007). Cables are deployed from the back deck of the cable boat
by a hydraulic device while the vessel traverses the pre-planned line. Groups of hydrophones or
geophones are attached to the cable at intervals of 25 to 50 m. Multiple cables arelaid parallel to
each other using this layout method with a 50-m interval between cables. When the cableisin
place on bottom, a ship towing adual airgun array passes between the cables, firing about every
25 m. After asourcelineis shot, the source ship takes about 10 to 15 minutesto turn around and
pass down between the next two cables. When a cableis no longer needed to record seismic data,
itisretrieved by the cable pickup ship and moved to the next recording position. A particular
cable can lay on the bottom anywhere from 2 h to several days. In some cases, cables may be left
on the bottom for future time-lapse surveys.

Vertical Cable Surveys

Vertical cable surveys are similar to ocean bottom cable surveysin that the receivers are deployed
and then shot into by a source boat (Continental Shelf Associates, Inc., 2004). However, in this
case, the receivers are located on vertical cables anchored to the ocean bottom. These surveys are
normally conducted at water depths up to 1700 m; however, when specially constructed
hydrophones are used, surveys can be conducted in water depths up to 2500 m. The surveys use
two identically configured boats to initially place the cables. During the survey, one boat is used
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as a source boat and the other to recover and redeploy the cables. Vertical cables are deployed
every 2 km on two overlapping grids. Normally, 28 or 32 vertical cables are deployed at any one
time. At the bottom of each vertical cableisan anchor, and at the top are buoyant floats to keep
the cable as vertical as possible. Once the cables are in place, the source boat begins shooting in
such away that each vertical cable receives shots at adistance of 5 kmin all directions. Thisis
accomplished by motoring down lines parallel to the grid of vertical cables. Once the source boat
shoots aline 1 km beyond the first row of vertical cables, that row isrecovered and redeployed.
Cables may be left in place for hours or days, depending upon the size of the survey and operating
conditions. Vessel speed isnormally 4.5 kn. The dual airgun array is the same as normally used
in 3D streamer surveys.

Vertical Seismic Profile Surveys

In vertical seismic profile (V SP) surveys, seismic data are recorded from sensors placed in a
borehole (i.e., ahole vertical to the ocean surface or seafloor) with seismic sources deployed in
various geometries around the vertical array of sensors (Continental Shelf Associates, Inc., 2004).
As such, VSP surveystypically occur during exploration or development drilling activities.

Inall VSP surveys, sensors are lowered down a borehole before production tubing is placed in the
well bore or the well is abandoned. After the sensor string is lowered to the lowest portion of the
borehole to be surveyed, the sensors are temporarily clamped to the side of the well bore and
seismic signals recorded. Subsequently, the sensors are repositioned and the next set of seismic
signals recorded. Seismic sources used in V SP surveys are the same as those used in

conventional seismic surveys. “Zero offset” surveys are conducted using a small, single airgun
suspended by a crane on the deck of the drilling rig. “Walk-away” surveys use awork boat with
four to eight airguns. 3D V SP surveys use the same airgun arrays as used for conventional

2D and 3D surveys.

5.2.1.2 Geological and Geochemical Sampling

Geologica and geochemical sampling is conducted to obtain sediments for physical and/or
chemical analyses. Physical analyses are used in engineering studies for placement of structures
such as platforms and pipelines. Chemical analyses (surface geochemical prospecting) are based
on the premise that upward migrated petroleum from deep source rocks and reservoirs can be
detected in near-surface sediments and are used to evaluate exploration potential. Usually, a
programme of bottom sampling and shallow coring is simultaneously conducted from a small
marine drilling vessel (Continental Shelf Associates, Inc., 2004).

Bottom Sampling

Bottom sampling is done with devices that penetrate only a few centimetres to several metres
below the seafloor. Samples of surficial sediments are typically obtained by dropping a piston
core or gravity core (“dart”) to the ocean floor and recovering it with an attached wire line.
Samples aso can be obtained using agrab or dredge. The typical piston coreisa6-m long,
7.5-cm diameter pipe with a 910-kg core weight. In gravity coring, penetration into the bottom is
limited by the sediment type, friction of the sediment on the outside and inside walls of the core
barrel, and the resistance of the water exiting the top of the core barrel. In contrast, a piston corer
uses a“freefal” of the coring rig to achieve a greater initial force on impact, and a sliding piston
inside the core barrel to reduce inside wall friction with the sediment and to assist in the
evacuation of displaced water from the top of the corer.

Shallow Coring

Shallow coring is conducted via conventional rotary drilling equipment from a drilling barge or
boat. Penetration is usually limited to the recovery of several metres of consolidated rock.
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5.2.1.3 Electromagnetic Surveys

Magneto-telluric and bi-pole surveys occur during the prospecting phase, cover one or more
blocks, and are designed to delineate potential oil and gas reservoirs (Continental Shelf
Associates, Inc., 2004).

Magneto-Telluric Surveys

For magneto-telluric surveys, vessels are used to deploy and retrieve specialised recording devices
on the sea floor (Continental Shelf Associates, Inc., 2004). The devices are about 1.5 m high by

1 m on aside and attached to a concrete anchor about 60 cm on aside, 15 cm high, and weighing
about 130 kg. Also attached to the recording device are four arms extending out from each side of
the box with an electrode on each end. These arms are about 20 m long and made of 5-cm plastic
polyvinyl chloride (PVC) pipe. No electrical currents are induced into the earth, but the receiver
device detects the natural electrical and magnetic fields present in the earth. The recording device
contains a magnetometer and a long-term recorder that allows the box to remain on the seafloor
for days at atime. Recording devices are retrieved by using an acoustic pinger that releases a
float that ascends to the ocean surface, where float, line, and recording device can be retrieved.

Bi-pole Surveys

Bi-pole surveys involve the use of two cables (joined together, with the second cable afew
hundred feet longer than the first) that are towed by avessel (Continental Shelf Associates, Inc.,
2004). Attached to the end of each cableisametal cylinder about 3mlong and 0.3 min
diameter. At regular intervals, the vessel stops, the cables sink to the bottom, and an electrical
signal isinput through the cables and into the seafloor. These electrical signals are detected by
previously deployed receivers 2 to 10 km away from the source and arranged in aline or profile.
The receiver boxes are attached to concrete blocks similar to those used for the magneto-telluric
surveys. Inside the receiver boxes are devices that alow for recording for afew days. When the
recording is finished, an acoustic pinger releases the recording box from the anchor, and the
recording box floats to the surface for retrieval.

In both techniques, minor sea floor disturbance will occur. Each recording device occupies an
area of about 1 m? while electrode-containing arms may affect another 4 m?, for atotal of 5 m? of
sea floor disturbed for each recording device deployed. In abi-pole survey, retrievable metal
cylinders will also contact the sea floor, with afootprint of approximately 1 m? each time the
deviceis set on the seafloor (Continental Shelf Associates, Inc., 2004).

5.21.4 Remote Sensing Methods

Remote sensing surveys may be conducted from avessel, fixed-wing aircraft, or satellite. These
methods are used to help delineate potential oil and gas reservoirs across large areas and involve
little or no environmental impact (Continental Shelf Associates, Inc., 2004).

Radar Imaging

Satellite imagery can be used to detect oil slicks on the sea surface (Continental Shelf Associates,
Inc., 2004). Thisis possible because when the oil molecules reach the sea surface, they form a
thin layer that dampens the ocean surface capillary waves. The detection of oil slicks requires
guiet water conditions and consequently is limited by sea state as well as by satellite position and
frequency of coverage. For example, InfoTerra has constructed a global seeps database by
screening offshore basins to a depth of approximately 3000 m using Synthetic Aperture Radar
(SAR) satellite data to identify potential oil seeps. Thistype of survey uses existing satellite
imagery and does not produce any environmental impacts in the project area.
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Aeromagnetic Surveys

Aeromagnetic surveys are conducted to ook for deep crustal structure, salt related structure, and
intrasedimentary anomalies (Continental Shelf Associates, Inc., 2004). Surveys are flown by
fixed-wing aircraft with flight lines on the order of 400 km long at a height of 75 to 150 m above
the sea surface at speeds of about 220 km/h. Flight line spacing ranges from 500 to 800 m apart
with cross lines every 2000 to 3000 m. Acquisition rates are on the order of 1000 to 2000 km of
data per day. The earth’s magnetic field is measured by either a proton precision or cesium vapor
magnetometer mounted in a“stinger” projection from thetail of the aircraft. On occasion, two
magnetometers are used to measure not only the total magnetic field but also the vertical gradient
of the field. Magnetometers also can be towed behind a vessel, usually in conjunction with a
seismic survey or as a separate survey effort.

Gravity Surveys

Gravity data are collected with instruments placed on the sea floor, in boreholes, in vessels, or in
helicopters (Continental Shelf Associates, Inc., 2004). The predominant survey platform for
gravity surveys are vessels. While gravity data can be acquired concurrently during seismic
survey operations, the preferred method has been to use dedicated shipsin order to acquire more
precise data. Data grids for gravity surveysrange from 1.6 km x 8 kmto 9.7 km x 32 km.

Gravity Gradiometry Surveys

In gravity gradiometry, the earth’ s gravity gradient is measured by a survey vessel. A typical grid
sizeis 0.25-km by 1-km in shallow water and 1-km by 2-km in deeper water (Continental Shelf
Associates, Inc., 2004).

Marine Magnetic Surveys

Marine magnetic surveys measure the earth’s magnetic field for the purpose of determining
structure and sedimentary properties of subsurface horizons (Continental Shelf Associates, Inc.,
2004). These surveys are usualy conducted in conjunction with a seismic survey, alowing the
navigation information to be used for both surveys. The sensor ishoused in a cylindrical package
measuring approximately 1 mlong and 15 to 20 cm in diameter and weighing about 14 kg. The
sensor is towed behind one of the sub-arrays of the seismic source array at a distance of about
100 m. The sensor istowed at a depth of 3 m and makes use of depth devices mounted on the
cable to maintain a constant depth.

5.2.2 Impact Factors

In accordance with Directive 2001/42/EC, the SEA focuses on “likely significant” environmental
effects. Based on apreliminary evaluation, the following prospecting activities are expected to
produce negligible or minor environmental impacts, and therefore are not analyzed further:

e Geological and geochemical sampling — Bottom sampling and shallow coring could affect a
small area of seafloor, resulting in surficial sediment disturbance, resuspension, and creation
of minor surficial features (e.g., gouges, holes, depressions, etc.). Thetota seafloor area
disturbed during these activities in each block would be afew square metres, and the impact
would be similar to collecting sediment samples for scientific research. Impacts on
sediments/geol ogy and benthic communities would be negligible.

o Electromagnetic surveys— In addition to small amounts of ship traffic (with associated
discharges and emissions), these surveys involve only minor disturbance to the sea floor
(temporary placement of receiver boxes on the bottom). Impacts on sediments/geology and
benthic communities would be negligible.
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e Remote sensing surveys— These involve only a small amount of vessel and/or aircraft traffic
(with associated discharges and emissions) and have little or no impact on any resource.

Therefore, seismic surveys are the only prospecting activity that is analyzed in detail. Fiveimpact
factors (i.e., causes or sources) were identified: (1) airgun noise; (2) vessel traffic and towed
streamers; (3) effluent discharges; (4) air pollutant emissions; and (5) sea floor disturbance.
Relevant resources that may be affected by each impact factor are identified in Table 5.2.

Table 5.2. Impact factors and potentially affected resources for seismic surveys. Potentially
significant impacts (X) are highlighted in yellow.

Vessel Traffic
Resour ce Airgun Noise | and Towed
Streamers

Effluent Air Pollutant Sea floor
Discharges Emissions | Disturbance

Air quality --- )

Water quality 0

Sediments/geol ogy - . 0

Plankton - -

Fishes 0 — — -

Deepwater corals 0

Chemosynthetic communities )

Soft bottom benthos - - 0
Marine mammals X 0 - N

Seaturtles X 0

Marine and coastal birds

Coastal habitats --- - - -

Protected areas - -

Fishing activities 0 X -

Shipping activities --- X -

Telecommunications cables o

Shipwrecks - . 0

Recreation and tourism

Coastal communities - — -

X = potentially significant impact with mitigation recommended; o = minor or negligible impact, no additional
mitigation recommended; -- = no impact.

5.2.3 Effectsof Airgun Noise

Airgun noise has the potential to adversely affect marine biota. The resources of concern with
respect to significant impacts are marine mammals, seaturtles, and fishes. Although plankton,
invertebrate nekton, benthic fauna, and other biota could be affected, those impacts are not likely
to be significant and are not discussed here.

5.2.3.1 Effectson Marine Mammals

The Mediterranean Sea supports a diverse marine mammal fauna, including several species listed
by the IUCN as endangered (e.g., fin whale) or vulnerable (e.g., sperm whale). Common species
are likely to include the bottlenose dol phin, common dolphin, Risso’ s dolphin, and striped dolphin
(see Section 4.2.5). Therare, critically endangered Mediterranean monk seal may be present in
nearshore Cyprus waters (Dendrinos and Demetropoul os, 1999) but is unlikely to be found in
offshore waters of the licence area due to the depth and distance from shore.

Potential impacts of seismic surveys on marine mammals have been reviewed extensively
(Richardson et al., 1995; Davis et al., 1998; Gordon €t al., 1998; Stone, 2003; Continental Shelf
Associates, Inc., 2004). The key findings are as follows:

o Thereisarisk of temporary or permanent auditory trauma within arange of a several hundred
metres of atypical airgun array. The range depends on avariety of factorsincluding the size
and configuration of the array, water depth, and the density structure of the water column.
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e Behavioura responses such as avoidance have been observed in many instances. The
biological importance of such behavioura responses has not been determined (Ocean Studies
Board, 2003) but likely depends on the context.

While the risk of auditory trauma depends on proximity to the airgun array (and how long an
animal remains nearby), behavioural responses may occur at distances of many kilometres and are
not necessarily predictable from the loudness of the sound source. Behavioural responses may
vary depending on factors such as the age and status of the animal, the type of activity it is
engaged in, and the social context (McCauley et a., 2000).

Mysticetes (e.g., fin whales) are believed to have good hearing in the low-frequency range that is
produced by airguns, that is, the noise would seem loud to them. Toothed whales and dolphins
generally are thought to be less sensitive to low-frequency noise. However, behavioural
responses to seismic survey noise have been observed in both groups. In addition, some
odontocetes (e.g., sperm whales, beaked whales) may be at greater risk because of factors such as
their deep-diving behaviour and the difficulty of detection during pre-survey monitoring.

Auditory Effects

In humans and terrestrial mammals, exposure to high levels of sound can cause atemporary
elevation of the hearing threshold, known as temporary threshold shift (TTS) (Richardson et al.,
1995). Prolonged or repeated exposure to sound levels sufficient to induce TTS without recovery
time eventually leads to permanent threshold shift (PTS) or permanent hearing loss.

Thereislimited information about TTS in marine mammals. Finneran et a. (2002) conducted
TTS experiments with one dol phin and one white whal e exposed to sounds generated from a
seismic airgun. TTSwas observed in the white whale after exposure to single impulses with peak
pressure of 224 dB re 1 pPa. The white whal€' s hearing returned to normal within 4 minutes of
exposure. No TTS was observed in the dolphin at a peak pressure of 226 dB re 1 yPa. These
experimentsinvolved single pulses; animals exposed to multiple pulses would be expected to
experience TTS at lower peak sound pressure levels, but this has not been quantified. Some
experts have expressed concerns about peak sound pressure levels above 180 dB re 1 pPa (High
Energy Seismic Survey Team [HESS], 1999), and this same level was used in an Environmental
Assessment by the U.S. Minerals Management Service (MMS) (Continental Shelf Associates,
Inc., 2004). A marine animal could be exposed to this sound pressure level within afew hundred
metres laterally from an airgun array (and primarily beneath it). For example, Continental Shelf
Associates, Inc. (2004) estimated that for atypical seismic array, a sound pressure level of

180 dB re 1 pPawould extend approximately 300 m laterally from the array.

Mysticetes (baleen whales) are probably at greater risk for auditory traumathan odontocetes
(toothed whales and dolphins). This conclusion is based on the high hearing threshold (i.e., poor
hearing) of odontocetes in the frequency range less than 200 Hz, where most of the energy from
seismic pulsesis concentrated (Goold, 1996).

Another potential auditory impact is masking. Auditory masking occurs when sound signals that
are important to animal (such as sounds associated with echol ocation, communication, and
environmental cues) are blocked or interfered with (Richardson et al., 1995). In the case of
seismic surveys, the potential masking noise consists of a pulsed form with alow cycle rate
(approximately 10%, or a 1-second disturbance in every 10 seconds of ambient noise). Davis et
a. (1998) considered the effect of masking resulting from marine seismic operationsto be of little
consequence, due to the low cycle rate of seismic pulses relative to continuous sounds such as
ship noise.
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Behavioural Effects

A number of studies have documented behavioural effects of marine mammalsin response to
seismic surveys (Malme et al., 1984; Richardson et al., 1995; McCauley et al., 2000; Stone, 2003;
Holst et al., 2006; Miller et al., 2006). However, it is unclear how the behavioural changes may
affect long-term health (Ocean Studies Board, 2003).

Stone (2003) reported that during seismic surveysin U.K. waters, several dolphin species were
seen less frequently when airguns were firing than when they were not firing. In addition, baleen
whales, killer whales, and all of the small odontocetes were farther from large airgun arrays
during periods when airguns were firing than when the airguns were silent. In general, small
odontocetes showed the strongest avoidance response to seismic activity, with baleen whales and
killer whales showing some localised avoidance, pilot whales showing few effects, and sperm
whales showing no observed effects from these data. Different groups of cetaceans may adopt
different strategies for responding to acoustic disturbance from seismic surveys (Stone, 2003).

Baleen whales are believed to hear well in the low frequency range and have been observed to
increase their distance from the source, change their orientation, and sometimes remain nearer the
surface in response to airguns. Behavioural reactions (avoidance) have been noted in gray whales
and bowhead whales (Malme et al., 1984; Richardson et al., 1995). McCauley et a. (2000)
reported that humpback whales began avoidance maneuvers at 5 to 8 km from an operating airgun
array and maintained a standoff range of 3to 4 km. McCauley et a. (2000) interpreted this as
suggesting localised avoidance of the operating seismic vessels. Similar results have been
reported for other baleen whales (Richardson et al., 1995).

McCauley et al. (2000) reported instances of percussive behaviour such astail slappingin
response to airgun firing. Percussive behaviour is typically shown by breeding males competing
for females, and can produce very high sound levels. It has been suggested that males may
perceive the loud sounds that airguns produce as competing males (McCauley et a., 2000).

Mother/calf behaviours such as suckling may be more susceptible to acoustic disturbance.
McCauley et a. (2000) suggest potential avoidance ranges of 7 to 12 km by nursing animals
(based on results of single airgun trials scaled to 3D array measurements), but noted that these
might differ in different sound propagation conditions. There are no known nursery areas for
marine mammalsin the licence area.

— Conclusion: Thereisarisk of temporary or permanent auditory traumato marine
mammals within arange of aseveral hundred metres of atypica airgun array,
particularly if they swim beneath the array. Mysticetes (e.g., fin whales) and
deep-diving odontocetes (e.g., sperm whales and beaked whales) are probably at
greater risk than small odontocetes. Behavioural responses such as avoidance may
occur at ranges of several kilometres from an airgun array.

— Existing Control Measures: No existing control measures were identified. Some
petroleum companies and seismic survey operators voluntarily implement measures
such as a*“ soft start” and visual monitoring for marine mammals and sea turtles.

— Recommended Mitigation: See Section 5.2.3.4.

5.2.3.2 Effectson SeaTurtles

Three sea turtles species occur in the Mediterranean Sea: green (Chelonia mydas), leatherback
(Dermochelys coriacea), and loggerhead (Caretta caretta). The green and loggerhead turtles are
listed by the IUCN as endangered, and the leatherback turtle islisted as critically endangered.
Both green and loggerhead sea turtles nest on Cyprus beaches.

Strategic Environmental Assessment of Hydrocarbon Activities 5-13
in the Exclusive Economic Zone of the Republic of Cyprus



Auditory Effects

In contrast to marine mammals, relatively little is known about sea turtle hearing ability or their
dependency on sound, passive or active, for survival cues. The anatomy of the seaturtle ear does
not lend itself to aerial conduction but rather is structured for sound conduction through two
media: bone and water (Békésy, 1948; Lenhardt, 1982; Lenhardt and Harkins, 1983). Auditory
testing and behavioural studies show that turtles can detect low-frequency sounds (Ridgway et al.,
1969; Bartol et a., 1999). Most common sound frequencies produced by seismic airguns overlap
with the frequency range where turtle hearing is most sensitive (100 to 700 Hz). Therefore, itis
likely that seaturtles would be able to hear seismic activities for a considerable distance from the
source of the shots and possibly experience some disturbance.

All seaturtle species are assumed to be at some risk for auditory trauma, although hearing data
are available only for loggerhead and green turtles. Hatchling seaturtles are probably at minimal
risk for noise impacts. These animals inhabit Sargassum mats and debris floating on the sea
surface. Due to the attenuation pattern of airgun arrays, seismic noise levels would be lowest in
near-surface waters.

Because sea turtles remain submerged much of the time (Eckert et al., 1986, 1989; Keinath and
Musick, 1993), they may be passed over by seismic arrays and therefore exposed to the highest
sound levels, which are directed downward. Although the sound levels produced by an airgun are
not likely to kill a seaturtle even at close range, they could result in auditory trauma.

Sublethal impacts of acoustic impulses on the hearing system of sea turtles have been examined in
only one study (Moein et a., 1995). Theturtlesin this study were used to test the efficacy of
seismic airguns to repel seaturtles from the path of hopper dredges. Turtles were tested for stress
levels and hearing thresholds before and after the airgun trials. A temporary alteration of blood
chemistry values after exposure to the airguns indicated that the turtles might have been affected
by exposure to repeated acoustic stimuli. Valuesindicated both an increase in the stress level of
the animal as well as damage to tissues. However, the magnitude of the changes did not indicate
seriousinjury to the turtles' organs, and blood chemistry levels returned to normal in
approximately 2 weeks. Thus, this exposure to sound stimuli did cause minor, but reversible,
changesto the turtles' tissues (Moein et al., 1995). Hearing thresholds also were examined by
Moein et al. (1995). Half of turtles tested exhibited a shift in the latency of their auditory evoked
potentials collected within 24 hours of exposure. This shift was indicative of a changein the
hearing physiology. However, in all five cases, hearing capabilities of each turtle returned to
normal by the end of 2 weeks, and the effect was always temporary.

Behavioural Effects

Two studies have examined the behavioural response of juvenile loggerheads to sound in their
natural environment (O’ Haraand Wilcox, 1990; Moein et a., 1995). Both studies used airguns as
an acoustic repelling device for seaturtles. Tria exposures of sea turtles to seismic sounds have
also been done.

O’'Haraand Wilcox (1990) attempted to create a sound barrier for loggerhead turtles at the end of
acanal using seismic airguns. The test resultsindicated that the airguns were effective as a
deterrent for a distance of about 30 m. However, this study did not account for the reflection of
sound by the canal walls. Consequently, the stimulus frequency and intensity levels are
ambiguous (O’ Hara and Wilcox, 1990). Moein et al. (1995) investigated the use of airgunsto
repel juvenile loggerhead sea turtles from hopper dredges. Avoidance of the airguns was observed
upon first exposure for the juvenile loggerheads. However, these animals al so appeared to
habituate to the sound stimuli. After three separate exposures to the airguns, the turtles no longer
avoided the stimuli (Moein et a., 1995).
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McCauley et a. (2000) exposed sea turtles to airgun pulses and found that they began to
noticeably increase their swimming activity, and at higher exposure levels began to show more
erratic swimming patterns, possibly indicative of them being in an agitated state. They suggest
that seaturtles displayed agenera “aarm” response at an estimated 2-km range from an operating
seismic vessel, and behaviour indicative of avoidance occurred at an estimated 1-km range.

Holst et al. (2006) reported on the results of turtle observations during seismic surveys at various
locations. Seaturtles showed localised avoidance during large and small-source surveys. The
mean closest point of approach for turtles was smaller during non-seismic than seismic periods
(139 m versus 228 m for large-source surveys, 120 m versus 285 m for small-source surveys).

Nesting Disturbance
Due to the distance from shore, seismic surveysin the licensing area would not be expected to

affect turtle nesting on Cyprus beaches. Minimum distances to shore from individual licence
blocks range from 11.4 to 178 km.

— Conclusion: Lessisknown of seaturtle hearing than that of marine mammals.
However, it is assumed thereisarisk of temporary or permanent auditory traumato
seaturtles within arange of a several hundred metres of atypical airgun array,
particularly if they swim beneath the array. Any of the three species occurring in the
region could be affected. Hatchling turtles tend to be found in surface waters and are
much less likely to be harmed. Nesting activities are not likely to be affected due to
the distance from shore.

— Existing Control Measures: No existing control measures were identified. Some
petroleum companies and seismic survey operators voluntarily implement measures
such as a “soft start” and visual monitoring for marine mammals and sea turtles.

— Recommended Mitigation: See Section 5.2.3.4.

5.2.3.3 Effectson Fishesand Fishing Activities

All fish species can hear, with varying degrees of sensitivity, within the frequency range of sound
produced by seismic airguns (Hawkins, 1973; Popper and Fay, 1973; Tavolga et al., 1981; Fay,
1988; Popper and Fay, 1993; Fay, 2000). Seismic pulses may produce temporary or permanent
hearing impairment in some fishes, but, asin the case of marine mammals, would be unlikely to
cause serious injury except at very closerange. Because of wide differencesin hearing capability
and morphologies among fish species, behavioural responses and the susceptibility of fishesto
auditory traumavary greatly.

There is no evidence of fish mortality resulting from seismic shots, and there are no data available
on the noise intensity that would result in mortality or other pathological effects. Except at close
range, the effects of airguns on fishes are thought to be transitory, mainly evoking a startle
response (i.e., movement away from the source of the noise) and changes in schooling behaviour.
Habituation of fishesto the noise is suggested by the fact that behavioural changes are observed to
cease during the exposure period, sometimes within minutes of commencement of surveying.

Noise from marine seismic surveys also may have the potential to cause masking of the sounds
normally used by fishesin their usual acoustic behaviours (Popper and Clarke, 1976; Ha, 1985).
These behavioural effects also may result in decreased catchability even though no direct
mortality may result (Dalen and Knutsen, 1986; Pearson et al., 1992; Engas et al., 1993;

L gkkeberg and Soldal, 1993). Fisheswith specialised hearing abilities (such as those species with
swimbladders and especially those species with bladders mechanically linked to the ear) will be
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more likely to exhibit behavioural responses to distant seismic survey operations than will fishes
with relatively poor hearing (McCauley, 1994).

McCauley et al. (2000) conducted trials with captive fishes that showed a common fish “alarm”
response of swimming faster, swimming to the bottom, tightening school structure, or al three, at
an estimated 2 to 5 km from a seismic source. Captive fishes exposed to short-range airgun

pul ses were seen to have some damaged hearing structures but showed no evidence of increased
stress. Ears of fishes exposed to an operating airgun sustained extensive damage to the sensory
epithelia, which was apparent as ablated hair cells. The regionally severe damage showed no
evidence of repair or replacement of damaged sensory cells up to 58 days after airgun exposure.
The study suggests that exposure to seismic airguns can cause significant damage to the ears of
fishes (McCauley et al., 2003).

Studies of the effects of seismic surveys on fish catch have shown mixed results (Davis et al.,
1998). Some studies have shown little or no effect (Turnpenny et al., 1994). Others have shown
effects during airgun operations and for a certain period afterward. There have been a number of
field studies investigating the effects of seismic airguns on cod and herring distributions and catch
success (Chapman and Hawkins, 1969; Matousek et al., 1988; L akkeberg, 1991; Skalski et al.,
1992; Engas et al., 1993; Lgkkeberg and Soldal, 1993). Lakkeberg (1991) and Engas et al. (1993)
both reported that the cod catch (by trawl) was reduced (80% to 50% reduction) during and
following seismic surveysin the North Sea off the coast of Norway. The calculated sound
pressure levels received by the fish were 191 and 160 dB, respectively. Engaset al. (1993) found
that the reduced catch lasted for at least 5 days within a 33-km radius of the airguns. Daviset a.
(1998) noted that this contrasts with most other studies, which show amore localised and
short-term effect. Similarly, areview by Gausland (2003) concluded that many studies find that
the maximum distance from seismic surveys that causes behavioural impact on fishesis limited to
less than 2 km.

In Californiawaters, Pearson et a. (1992) investigated the effects of airgun sounds on rockfish
behaviour, and Skalski et a. (1992) concurrently studied effects on catch-per-unit-effort. At
levels of 180 dB re 1 uPa, animals appeared to be alarmed, and either aggregated more tightly,
descended, or ascended in the water column. The lowest level causing any observed behavioural
change was 161 dB. A return to pre-exposure behaviours was noted within 20 to 60 minutes.
Skalski et al. (1992) found that catch rate declined by an average of 52% when the airgun was
operating. Although catch rate was not monitored after airgun firing stopped, the authors
speculated that the catch would quickly return to pre-exposure levels since fish behaviour returned
to normal within minutes.

— Conclusion: Seismic surveys may produce temporary or permanent hearing
impairment in some fishes, but would be unlikely to cause serious injury except at
very closerange. Also, by disturbing fishes, airgun operations may indirectly cause a
temporary reduction in fish catch near survey vessels. Literature and data are
insufficient to conclusively determine whether such effects will occur and if so, their
areal extent and duration.

— Existing Control Measures: No existing control measures were identified. Some
petroleum companies and seismic survey operators voluntarily implement measures
such as a " soft start” that may reduce impacts on fishes.

— Recommended Mitigation: See Section 5.2.3.4.
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5.2.34 Mitigation for Effects of Airgun Noise

Cyprus has no regulations or guidelines for mitigation during seismic surveys. Such mitigation
measures have only come into common use within about the last decade, and there are many
uncertainties about their effectiveness (Continental Shelf Associates, Inc., 2004; Holst et dl.,
2006; Miller et al., 2006; Weir et al., 2006). Table 5.3 summarises the main characteristics of
mitigation measures used in several other countries (U.K., U.S,, and Australia) as well as those
recommended by the International Finance Corporation (IFC).

Key differences among the various mitigation protocols include the size of the safety zone,
whether a shutdown of the airgun array is required when a marine mammal enters the safety zone,
and whether airgun array can be operated at night. These topics are discussed below.

Safety Zone. The Joint Nature Conservation Committee (JNCC), MMS, and IFC guidelines all
specify a 500-m radius safety zone, whereas the Australian guidelines specify a 3000-m radius.
The purpose of establishing a safety zone is to ensure that marine mammals (and/or turtles) are
not exposed to sound levelsthat could cause temporary or permanent auditory trauma. It is not
feasible for the safety zone to be based on behavioural responses, since such responses have been
noted at distances of many kilometres and are not necessarily predictable based on the received
sound level (e.g., responses could depend on what the animal is doing and its previous auditory
experience). The available information indicates that the 500-m safety zone specified by the
JINCC, MMS, and IFC guidelinesis sufficient to avoid the likelihood of most auditory trauma.
Therefore, a safety zone radius of at least 500 m is recommended.

Shutdowns. The INCC guidelines do
not reguire sound sources to be shut
down if amarine mammal entersthe
safety zone after the array is powered
up. However, U.S. MMS and
Australian guidelines do require a
shutdown if awhale (or turtle, under
the MM S guidelines) enters the safety
zone. Thisisareasonable precaution
to reduce the likelihood of auditory
traumain the event that awhale or

turtle does not (or cannot) avoid the Dolphins swimming near a seismic survey vessel
area near the seismic array. Shutdown (From: Jones, 2007).
should also be required for monk

seals, in the unlikely event that one was seen in the survey area. The likelihood of auditory
trauma for small odontocetes (e.g., dolphins) is considered low, and shutdown would not be
required if they entered the safety zone during a survey.

Night-Time Operations. Ideally, if monitoring of a safety zone for marine mammals and turtles

isrequired during the daytime, then asimilar procedure should be used at night, or surveys should
be limited to daylight hours only. However, there is atrade-off between allowing continual 24-hr
surveying versus restricting operations to daylight only and having a longer survey duration (Weir
et a., 2006).
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Table 5.3. Comparison of seismic survey mitigation measures from the U.K. Joint Nature
Conservation Committee (JNCC), U.S. Minerals Management Service (MMYS),
Environment Australia (EA), and International Finance Corporation (1FC).

Topic

JNCC (2008)

MMS (2007a)

EA (2001)

IFC (2007)

Marine mammals

e Includes all marine
mammals

e Includes whales only,
not

o Includes whales only,
not dolphins or

e Includes al marine
mammals

dolphins or porpoises | porpoises
Turtles ¢ Not included * Ind udgd (same o Not included o Not included
protection as whales)
e Recommends
scheduling surveysto o Plan surveysto avoid
reduce likelihood of sensitive times of
. encounters with e - ear; or, in fishin
Scheduling marine mammals o Not specified o Not specified )z;reas, less pro ducgt’ive
during times of year, where
breeding/calving possible
Seasons
e Two qualified
e Training course observers required.
required. Experienced| Must complete a .
observersrequired in training course . ] * Experienced observers
sensitive areas e Individual observers |° Whereyer practicable shoqlql be u_wd where
Observers use trained, significant impacts to

e Two observers
required when there
are more than
12 daylight hr/d

limited to no more
than 12 hr/d total and
4 consecutive hr, with
2-hr breaks between
watches

independent observers

sensitive species are
anticipated

e Usethelowest
practicable power
levels during survey

e Seek methods to

e Usethe lowest
practicable power
levels during surveys

o Use methods to reduce

reduce and/or baffle and/or baffle
unnecessary unnecessary
Power levels, etc. high-frequency noise |e Not specified o Not specified high-frequency noise
produced by airguns produced by airguns
or other acoustic or other acoustic
energy sources energy sources, where
e Minimise airgun firing possible
that is not part of a ¢ Reduce operation
survey line times, where possible
Safety zone e 500-m radius e 500-m radius o 3000-m radius e 500-m radius
Timing of e Begin 30 mi_n prior_to e Begin 30 mi_n prior_to * Begin 90 mi n prior_to ¢ SBpegirf]igdn.]evr\gt
observations startup. Walt _20 min startup. Wat _30 min startup. V\_/ajt _30 min 20 min after |ast
after last sighting after last sighting after last sighting sighting
o Start with smallest e Start with smallest e Gradual increasein
Sir_gun in array and airgun inarray and e Gradual increasein sound pressure to full
Soft start uild up slpwly over build up slgwly over number of airguns operational Ieve_ls
20to 40 min. Repeat 20 to 40 min. Repeat over a20-min period should be used in
if operations stop for if operations stop for areas of known marine
>5min >20 min mammal activity
Stop if animal
enters safety zone |e No e Yes e Yes ¢ Not specified
after startup?
o Operators encouraged |e Night-time startups . .
to start up only during | prohibited unless * 't\)lilnggl;\lléfsogan be used
Night-time daylight; passive passive acoustic . -
startups acoustic monitoring monitoring isused in to mget .the visual * Not specified
. : monitoring
encouraged during place of visual requirement
darkness observers €

Strategic Environmental Assessment of Hydrocarbon Activities
in the Exclusive Economic Zone of the Republic of Cyprus

5-18




Although the INCC guidelines “encourage” daylight operations, they do not prohibit night-time
startups or operations. Instead, the guidelines encourage the use of passive acoustic monitoring
(specificaly, the PAMGUARD system) to allow night-time detection of marine mammals. Both
the Australian and MM S guidelines do specify limits on night-time operations. The Australian
guidelines allow surveying operations to continue at night with visual monitoring via
infrared/night vision binoculars, despite an effective range of only around 100 m (Weir et d.,
2006). MM S guidelines specify that a soft start cannot begin during night-time unless passive
acoustic monitoring is used in place of visual observations. MMS (2007a) guidelines identify
passive acoustic monitoring as an “experimenta” technique and clearly indicate that the
requirement isintended as a means to gather data on the effectiveness of the technique. The use
of passive acoustic monitoring creates significant logistical difficulties, and there are problems
obtaining accurate range and bearing information on vocalising animals (C. Weir, personal
communication, 2007).

Based on the available information, no specific requirements for night-time surveys are
recommended. Visua monitoring at night (i.e., night-vision binoculars) has avery limited range
and is likely to detect only animals very near the survey vessel (e.g., bow-riding dolphins). Use
of passive acoustic monitoring would significantly complicate the logistics while providing
uncertain benefit. Some protection is already in place at night because, under the recommended
guidelines, a soft start is required for any shutdown (day or night). The soft start offers protection
from sudden exposure to damaging noise levels.

— Recommended Mitigation. During seismic surveys, licensees should be required to
implement a protocol to reduce the risk of auditory traumato marine mammals and
seaturtles. The protocol should include at a minimum the following provisions:

0 Soft start — Every time the use of the seismic array isinitiated, “soft-start”
procedures should be used to allow time for marine mammals and turtles to move
away from the survey area before an airgun array reaches full power. The process
should begin with the smallest source in an array and build up slowly over 20 to
40 minutes.

o Visual monitoring — Beginning at least 30 minutes before startup during daylight
hours, visual observers should monitor a safety (exclusion) zone of 500 m radius
around the source vessel. Startup of the array cannot begin until the safety zoneis
clear of marine mammals and turtles for at least 20 minutes.

o0 Shutdown of thearray — Visual monitoring of the sea surface should continue while
the seismic array is operating during daylight hours, and the array should be shut
down if awhale, monk seal, or seaturtle enters the safety zone during visual
monitoring. A whaleis defined as a cetacean other than Family Delphinidae
(i.e., including any baleen, sperm, or beaked whale species).

No specific mitigation is recommended for fishes. However, the use of “ soft-start” procedures for
marine mammals and turtles provides an opportunity for fishes to leave the area before an airgun
array reaches full power.

524 Effectsof Vessal Trafficand Towed Streamers

During 2D and 3D streamer surveys, an exclusion zone or safety zone is maintained around the
seismic vessel and streamer arrays. The zone is necessary to prevent fishing vessels or other ships
from crossing the streamer arrays. This helps to avoid damaging the seismic array and fishing
gear.
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Figure 5.4 shows an example of atypical exclusion zone for a streamer survey. In thisexample,
the zone is 20 km long and 12 km wide. The zone moves with the survey vessel at about

4.5 knots (8.3 km/hr) and would take approximately 2.5 hours to pass any particular point.
Typically, one or more escort vessels or “chase boats” travel well in front of the seismic vessel to
detect and notify other boats to move out of the area. Vessels are notified by appropriate signals
in accordance with International Maritime Law including viaradio, lights, and flags.

An exclusion zone as shown in Figur e 5.4 would occupy an area of 240 km? This represents
0.5 percent of the total licence area (approximately 51 000 km?).

< 20 km >

Vessel
Exclusion Zone

< 6 km

Chase Boat

i Source
iBoat

10 Km - - 10 km

1 12 km

Paravane

< )

Chase Boat Speed 8 km/hr
4.5 Knots

Figure5.4. Example of an exclusion zone around a seismic vessel towing a streamer array.
Actual dimensions may vary.

Fishing activities in the licence area include bottom trawling and long-lining (see Section 4.3.1).
The exclusion zones around seismic survey vessels could result in temporary exclusion of fishing
boats from certain areas. During the surveys, some fishing boats might need to detour around the
array. Thereisaso the possibility of entanglement with long-line sets.

Considerable ship traffic also passes through the licence area enroute to Cypriot ports including
Limassol and Larnaca. During the period from 2000 through 2006, an average of 4726 ships per
year docked at Cypriot ports (see Section 4.3.2). The exclusion zones could require some ships to
detour around the seismic survey vessels and their towed arrays.

Other than the exclusion zones, the impacts of vessel traffic are expected to be negligible. Survey
vessels move slowly and operate in accordance with international maritime conventions. The
activity is similar to other maritime traffic in the region, except for the slow speed. The chance of
aseismic survey vessel striking a marine mammal or turtle is considered negligible, because the
vessels would be moving very slowly and trained observers would be scouting the sea surface
before and during surveys (see Section 5.2.3.4).
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— Conclusions—Movements of fishing vessels and other ships may be temporarily
interrupted during streamer surveys due to the extent of the moving safety zone
around the streamers. Thereis also the potential for towed streamer arrays to become
entangled with long-line sets.

— Existing Control M easures— No specific control measures for this activity were
identified. However, the Hydrocarbons Regulations of 2007 require licenseesto
ensure that operations are conducted in an environmentally acceptable and safe
manner, consistent with the applicable environmental legislation and good
international industry practice. It isassumed that licensees would be required to
notify the relevant Cyprus maritime authorities of the planned survey location and
schedule. Also, it isassumed that survey vessels would use appropriate signalsin
accordance with International Maritime Law (including communications viaradio,
lights, and flags) to warn other vessels of the exclusion zone.

— Recommended Mitigation — Licensees should be required to consult with
stakeholders prior to conducting streamer surveys to ensure that conflicts with fishing
and shipping activities are minimised.

525 Effectsof Effluent Discharges

Effluent discharges from survey vessels will include treated sanitary waste, domestic waste, deck
drainage, and bilge and ballast water. Impactswill be similar to those of effluent discharges from
other shipsin the region. For example, effluents may affect concentrations of suspended solids,
nutrients, and chlorine, as well as generating biochemical oxygen demand (BOD). These
discharges are expected to be diluted rapidly in the open ocean. Impacts would likely be
undetectable beyond tens of metres from the source and are considered to be negligible.

— Conclusions — Effluent discharges from survey vessels will be similar to those from
other vesselsin the region and are expected to have negligible impacts on offshore
water quality.

— Existing Control M easures— Survey vessels must comply with MARPOL
reguirements including provisions concerning sewage, food waste, oily waste, and

garbage.

— Recommended Mitigation — No additional mitigation is recommended.

5.2.6 Effectsof Air Pollutant Emissions

Engines of seismic survey vessels (including the source boat and chase boats) will emit air
pollutants including carbon monoxide (CO), nitrogen oxides (NO,), sulphur oxides (SO,),
particulate matter (PM), and volatile organic compounds (VOCs), as well as greenhouse gases
such as carbon dioxide (CO,) and methane (CH,). Some of these gases are known to degrade to
form different compounds, and these degradation products and transformation processes are
important in the context of problems such as global warming and acidification. The emissions are
indistinguishable from those of existing maritime traffic in the region and are expected to be
rapidly diluted and dispersed in the atmosphere. There may be some decrease in air quality within
several hundred metres around the vessels during operations. However, no detectable impacts on
air quality in Cyprus are expected based on the relatively small quantities of pollutants emitted
and the operational distances from shore.
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— Conclusions— Air pollutant emissions from seismic survey vessels would be similar
to those of existing ship traffic in the region and are expected to have negligible
impacts on air quality.

— Existing Control M easures— Survey vessels must comply with MARPOL
Annex VI, which sets limits on sulphur oxide and nitrogen oxide emissions from ship
exhausts and prohibits deliberate emissions of o0zone-depleting substances including
halons and chlorofluorocarbons. MARPOL also sets limits on emissions of nitrogen
oxides from diesel engines and prohibits the incineration of certain products on board
such as contaminated packaging materials and polychlorinated biphenyls. Also,
under the Hydrocarbons Regulations of 2007, licensees are required to ensure that all
machinery, equipment, and installations used by the licensee and subcontractors
comply with generally accepted standards in the international petroleum industry and
are of proper construction and kept in good working order.

— Recommended Mitigation — No additional mitigation is recommended.

5.27 Effectsof Sea Floor Disturbance

Some types of seismic surveys involve a small amount of seafloor disturbance (see

Section 5.2.1). The extent of seafloor disturbance would be minimal, and in most cases impacts
would be negligible. However, resources that could be significantly affected include

(1) deepwater coral communities, (2) chemosynthetic communities, (3) telecommunications
cables, and (4) shipwrecks and other submerged archaeological resources.

Asnoted in Section 5.2.1, ocean bottom cable surveys are not likely to be conducted in the
licence area because the depth limit of most surveysistypicaly lessthan 200 m (Ugbor, 2007).
The other two relevant survey techniques are as follows:

e Vertical cable surveys— Receivers are located on vertical cables anchored to the ocean
bottom. Vertical cables are deployed every 2 km on two overlapping grids. Normally, 28 or
32 vertical cables are deployed at any onetime. At the bottom of each vertical cableisan
anchor, and at the top are buoyant floats to keep the cable as vertical as possible. Although
this technique may be used in the area, the amount of sea floor disturbance is minimal.

e Vertical seismic profiles—In VSP surveys, seismic data are recorded from sensors placed in
aborehole (i.e., ahole vertical to the ocean surface or sea floor) with seismic sources
deployed in various geometries around the vertical array of sensors. Although this technique
may be used in the area, the amount of sea floor disturbance is minimal.

Most of the seafloor in the licence areais expected to consist of soft-bottom benthic habitat.
Deepwater benthic communities of the Mediterranean Sea are characterised as impoverished, with
low density and low diversity (see Section 4.2.2). The main concern with regard to potential
impacts is the placement of cables or other equipment on the sea floor in areas such as deepwater
coral communities (e.g., on the Eratosthenes Seamount) or chemosynthetic communities. These
areas are associated with elevated densities of epifauna and fishes, and are considered relatively
rare and ecologically important. However, due to the small area and limited amount of sea floor
disturbance during these seismic surveys, the likelihood of significant impactsis negligible.

There are several submarine telecommunications cables passing through the licence area (see
Section 4.3.3). These features are susceptible to physical damage from sea floor-disturbing
activities. However, licensees routinely map and avoid these cables during detailed project
planning, and it is assumed that impacts would be avoided.
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Thelicence areaisin aregion where historical shipwrecks and other submerged archaeol ogical

resources are likely to be present (see Section 4.3.4). These features are susceptible to physical
damage from sea floor-disturbing activities. However, due to the minimal seafloor disturbance
during these seismic surveys, no significant impacts are expected.

— Conclusions — Ocean bottom cable surveys (if any), vertical cable surveys, and VSP
surveys may disturb small areas of the seafloor. Thereisasdlight possibility of
impacts to deepwater corals, chemosynthetic communities, shipwrecks, or other
submerged archaeol ogical resourcesif they are present at the survey location.
However, due to the minimal amount of sea floor disturbance during these surveys,
no significant impacts are expected.

— Existing Control M easures— No existing control measures were identified.

— Recommended Mitigation — No additional mitigation is recommended.

5.3 EXPLORATION

5.3.1 Description of Activities

During the Exploration phase, one or more exploratory wells would be drilled in ablock to
determine whether commercially exploitable hydrocarbons are present. An operator may also
conduct additional seismic surveys and/or other prospecting surveysto help select drilling
locations and identify geohazards. These have been previously characterised under Section 5.2
and are not repeated here.

Drilling an exploratory well in the degpwater environment typically takes 70 to 90 days (Regg et
al., 2000). However, the duration may range from 40 to 120 days, depending on the target well
depth and any problems encountered during drilling. Typically, a self-contained, mobile drilling
rig would be brought into the areato drill awell. Based on water depthsin the licensing area
(248 to 2866 m), the most likely type of drilling rigs would be semi-submersibles or drillships.
Each well would be drilled to a predetermined depth and either temporarily suspended or
abandoned in accordance with industry standards. During drilling, the rig would discharge
drilling fluids and cuttings and other effluents in accordance with the effluent limits summarised
in Section 3.4.

If ahydrocarbon formation is discovered during exploratory drilling, awell test may be
conducted. A well test is aprocedure to determine the productive capacity, pressure,
permeability, and/or extent of a hydrocarbon reservoir, and it may involve burning a small
guantity of oil or gas. If awell is deemed productive, it may be suspended by installing cement or
mechanical plugsto isolate the hydrocarbon intervals and fitting awell suspension cap to allow
reentry of the well at alater date (for completion and production).

If no commercially exploitable reservoir is found during exploratory drilling, awell would be
permanently plugged with cement or mechanical plugs and abandoned. A site clearance survey
would be conducted to ensure that any debris from drilling activities is removed from the sea floor
around each drillsite.

5.3.1.1 Typesof Drilling Units

Several types of mobile offshore drilling units are used for exploratory drilling, including jack-up
rigs, semi-submersibles, and drillships (Figure 5.5). Because conventional jack-up rigs are
limited to water depths of 110 to 120 m or less (Bennett, 2008), they are not expected to be used
in the licence area. The other two rig types are characterised as follows (from MMS, 2008):
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e Semi-submersible —afloating vessel that is supported primarily on large pontoon-like
structures submerged below the sea surface. Most semi-submersibles are not self-propelled
and must be towed to a drillsite by assisting vessels. Operating decks are elevated about 30 m
or more above the pontoons on large steel columns. Semi-submersibles can operate in awide
range of water depths, including deep water. Conventionally moored semi-submersibles are
held in place by 6 to 12 anchors placed radially around the rig and extending to distances of
3 kmor more. Dynamically positioned semi-submersibles use a computer-controlled system
that allows the rig to maintain position using thrusters and propellers, thereby avoiding the
need for anchoring.

o Drillship —avessel modified to include a drilling rig and special station-keeping equipment.
Drillships are self-propelled, capable of operating in deep water and ultra-deep water, and
typically carry larger payloads than semi-submersible rigs. They typically use dynamic
positioning rather than conventional moorings. A “moon pool” in the centre of the drillship
provides access for a derrick from the deck surface through the centre of the vessel to the
water column.

Figure5.5. Examples of mobile offshore drilling units that may be used in the licence area:
(a) semi-submersible and (b) drillship.
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Operators select the type of drilling rig based on the characteristics of the physical environment
(including water depth), expected drilling depth, and the mobility required based on expected
weather and sea state conditions. Maximum water depth is afunction of the length of therig's
riser — the bundled utility tubes through which drilling fluids and other material are conducted,
enclosed in an outer tube, suspended from the semi-submersible to the seafloor.
Semi-submersibles can usually operate in rougher seas than a drillship (Canadian Association of
Petroleum Producers [CAPP], 2006).

While there are differences between semi-submersibles and drillships with respect to capabilities,
treatment facilities, and effluent discharge depths, the characteristic volumes and types of wastes
streams generated during drilling operations are similar. Also, all offshore drilling rigs, regardless
of type, contain well drilling equipment, working and living quarters, crew and supply transfer
capabilities (e.g., moorings/landing platforms for supply vessels, helidecks for helicopter landing
and departure), and fire and rescue equipment.

5.3.1.2 Drilling Discharges

From an impact perspective, one of the key activities during exploratory drilling is the discharge
of drilling fluids and cuttings. These discharges would occur in accordance with the effluent
limits summarised in Section 3.4.

Cuttings are rock fragments that are displaced as the drill bit moves through geological
formations. They are discharged more or less continuously during drilling.

Drilling fluids (also known as drilling muds) are specia fluids that are pumped down into the well
through nozzles on the drill bit. They are a complex mixture of clays, chemical additives,
freshwater, and/or seawater used to lubricate and cool the drill bit, flush out cuttings, control
formation pressures, seal permeable formations, and maintain well bore stability. Drilling fluids
also help to minimise damage to reservoirs, prevent the formation of gas hydrates, assist in the
transition of hydraulic energy to drill tools, assist in formation evaluation vialogging equipment,
control corrosion, and facilitate casing cementing (CAPP, 2005). Drilling fluids are composed of
several main ingredients (primarily water, barite, and clay minerals) and numerous special
purpose additives (National Research Council, 1983; Neff, 1987).

There are two major types of drilling fluids. water-based fluids (WBFs) and nonagueous base
fluids (NABFs). WBFs consist of freshwater or saltwater, barite, clay, caustic soda, lignite,
lignosulfonates, and/or water-soluble polymers. NABFs (also known as organic-phase fluids) are
emulsions — a base fluid consisting of aliquid hydrocarbon or other water-insoluble organic
chemical forms the continuous external phase, while calcium chloride brine forms the
discontinuous internal phase (Neff et a., 2000). In the past, NABFs have contained diesel or
conventional mineral oil asthe primary component (Group | fluids). However, the industry has
moved to NABFs with low-toxicity mineral oil (Group |1 fluids) and, more recently, enhanced
mineral oils and synthetics (Group I11 fluids), aso known as synthetic-based fluids (SBFs). SBF
base fluids include linear-a-olefins, poly-a-olefins, internal olefins, linear akyl benzenes, ethers,
esters, or acetals (Neff et a., 2000). According to OGP (2007), 90% of the NABF cuttings
discharged in 2006 contained SBFs.

It is expected that both WBFs and SBFs would be used during drilling in the licence area. SBFs
are typically used for drilling, directiona drilling, and in deep waters where hole stability and
integrity are critical. No diesel oil-based fluids would be used.

During theinitia stage of drilling, alarge diameter surface hole is“jetted” afew hundred metres
into the seafloor. At this stage, the cuttings and seawater used as drilling fluid are discharged
onto the seafloor. A continuous stedl pipe known as a surface casing is lowered into the hole and
cemented in place. A blowout preventer (BOP) isinstalled on the top of the surface casing to
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prevent water or hydrocarbons from escaping into the environment. Once the BOP isfully
pressure tested, the next section of the well isdrilled.

The marineriser is a pipe with special fittings that establishes a seal between the top of the

wellbore and the drilling rig. After itisset, all drilling fluid and cuttings are returned to the
drilling rig and passed through a solids control system designed to remove cuttings and silt so that
the drilling fluids may be recirculated downhole. The drill cuttings, typically sand or gravel-sized
with any residual drilling mud attached, are then discharged via the shale chute. Drilling fluid
properties eventually become degraded, and the used fluids are periodically discharged in bulk

(WBFs) or returned to the supplier for recycling (SBFs).

During well intervals when WBF systems are used, cuttings and adsorbed WBF solids are

discharged to the ocean at arate of 0.2 to 2.0 m¥hr (Neff, 1987, 2005). When SBF systems are
used, the percentage of SBF retention on cuttingsistypically subject to regulatory limits (Neff et
a., 2000). Under the Barcelona Convention offshore protocol, the SBF retention limit is 10% by

weight.

532

I mpact Factors

Based on a preliminary evaluation, exploratory drilling was identified as an activity with the

potential for significant environmental effects, which are analyzed in detail in this section. Eight
impact factors were identified: (1) drilling rig installation and removal; (2) drilling rig presence;

(3) drilling discharges; (4) other effluent discharges; (5) marine debris; (6) air pollutant emissions;
(7) well testing; and (8) support activities. Table 5.4 summarises the environmental resources
potentially affected by each impact factor.

Table5.4. Impact factors and potentially affected resources for exploratory drilling. Potentially

significant impacts (X) are highlighted in yellow.

Resource

Drilling Rig
Installation/

Drilling
Rig

Drilling
Discharges

Other
Effluent

Marine
Debris

Air
Pollutant
Emissions

Well
Testing

Support
Activities

Air quality

Removal

Presence

Discharges

[o]

Water quality

o]

Sediments/geology

Plankton

Fishes

PIX|o|!

Deepwater corals

Chemosynthetic
communities

Soft bottom benthos

Marine mammals

ilo| X |X|o|o|o|o]}

Seaturtles

o

Marine and coastal birds

Coastal habitats

Protected areas

Fishing activities

Shipping activities

Telecommunications
cables

0]

Shipwrecks

(]

Recreation and tourism

Coastal communities

X = potentially significant impact with mitigation recommended; o = minor or negligible impact, no additional

mitigation recommended; -- = ho impact.
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5.3.3 Effectsof Drilling Rig Installation and Removal

Depending on the type of drilling rig used, sea floor sediments could be disturbed during
installation and removal of drilling rigs. Conventionally moored semi-submersiblestypically are
held on location by radially deployed anchors, and the setting and dragging of anchors and chains
disturbs sea floor sediments (Figure 5.6). The length or “scope”’ of each mooring line may be
five to seven times the water depth. According to MMS (2007b), the disturbed sea-bottom
footprint for a conventionally-moored semi-submersible varies depending on the mooring
configuration but is generally 2 to 3 ha. This represents 0.001% or less of the area of alicence
block.

After adrilling rig is removed, anchor scars will likely remain on the bottom for months to years
(EG& G Environmental Consultants, 1982; Shinn et al., 1990, 1993; Dustan et a., 1991). Ina
recent study of drillsitesin the Gulf of Mexico at depths of about 1000 m, Continental Shelf
Associates, Inc. (2006) detected anchor scars up to 14 years after drilling was compl eted.
Individual anchor scars ranged from less than 100 mto over 3 km in length. The anchor scars
will eventually disappear as sediments are redistributed by currents and benthic organisms.

Figure5.6. Diagram of seafloor disturbance by a conventionally moored semi-submersible
(left) and adynamically positioned drillship (right) (From: Regg et al., 2000).

Most of the seafloor in the licence areais expected to consist of soft-bottom benthic habitat.
Deepwater benthic communities of the Mediterranean Sea are characterised as impoverished, with
low density and low diversity (see Section 4.2.2). The main concern with regard to potential
impacts is the placement of anchors in areas such as deepwater coral communities (e.g., on the
Eratosthenes Seamount) or chemosynthetic communities. These areas are associated with
elevated densities of epifaunaand fishes, and are considered relatively rare and ecologically
important. Mitigation is recommended so asto avoid impacts.
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There are severa submarine telecommunications cables passing through the licence area (see
Section 4.3.3). These features are susceptible to physical damage from sea floor-disturbing
activities such as anchoring and placement of structures on the sea floor. However, because the
locations of these cables are known, licensees routinely map and avoid them during detailed
project planning, and it is assumed that impacts would be avoided.

Thelicence areaisin aregion where historical shipwrecks are likely to be present (see
Section 4.3.4). These features are susceptible to physical damage from sea floor-disturbing
activities such as anchoring and placement of drilling rigs on the seafloor. Mitigationis
recommended so as to avoid impacts.

— Conclusion: Where conventionally moored semi-submersibles are used,
approximately 2 to 3 ha of seafloor sediments and benthic communities will be
physically disturbed by anchors and cables. The impacts are likely to persist for
several years. Where dynamically positioned semi-submersibles or drillships are
used, there will be no anchoring impacts. Impacts of anchoring in soft bottom areas
are considered negligible due to low density and low diversity of the deepwater
benthic communities. However, placement of anchors on deepwater coral
communities or chemosynthetic communities would represent a significant impact
and should be avoided. Potential damage to shipwrecks or other submerged
archaeological resources could be significant and should be avoided.

— Existing Control Measures: No existing control measures were identified.

— Recommended Mitigation: Before conducting any sea floor disturbing activities
within the Eratosthenes Seamount area (defined in Section 6.0), licensees should be
required to use high-resolution seismic survey (i.e., geohazards) data,
three-dimensional (3D) seismic survey data, and any other pertinent information
available to identify hard bottom areas that could support deepwater coral
communities. If any such areas are identified, licensees should be required to
maintain a separation distance of at least 100 m from the location of all proposed sea
floor disturbances (including those caused by anchors, anchor chains, and wire ropes).

— Recommended Mitigation: Before conducting any seafloor disturbing activitiesin
the licence area, licensees should be required to evaluate the potential for
high-density chemosynthetic communities around each proposed wellsite and, if any
such features are identified, maintain a separation distance of at least 100 m from the
proposed sea floor disturbances (including those caused by anchors, anchor chains,
and wire ropes) within the activity footprint.

— Recommended Mitigation: Before conducting any seafloor disturbing activitiesin
the licence area, licensees should be required to (1) conduct a remote sensing survey
of the seafloor to evaluate the potential for shipwrecks and other submerged
archaeological resources and (2) submit an archaeological assessment report by a
qualified marine archaeol ogist to include any identified archaeological resources and
recommendations for avoidance or further investigation (see Section 6.0 for details).

5.3.4 Effectsof Drilling Rig Presence (including Noise and Lights)

Exploratory drilling rigs typically are on site for approximately 70 to 90 days. During thistime,
the physical presence of therig, aswell as noise and lights from drilling activities, may affect
marine biota including plankton, fishes, marine mammals, seaturtles, and birds. For asingle,
temporary structure such as adrilling rig, the effects are negligible. The potential impact for
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permanent structures (e.g., production platforms) is discussed further under Exploitation
(see Section 5.4.5).

The most obvious effect of drilling rig presence during exploratory drilling would be the
attraction of fishes (Gallaway and Lewbel, 1982). Offshore structures typically attract epipelagic
fishes such as tunas, dolphin, billfishes, and jacks (e.g., Holland et al., 1990; Higashi, 1994). This
“artificial reef effect” is generally considered a beneficial impact.

For most of the licence area, drilling rigs probably would not be visible from shore. Drilling rigs
and platforms typically are visible from shore at distances of 5 to 16 km, with small structures
(e.g., asingledrilling rig) barely visible at 5 km from shore. On aclear night, lights on top of
offshore structures could be visible to a distance of approximately 32 km (MMS, 2007b).
Minimum distances to shore from individual licence blocks range from 11.4 to 178 km.

— Conclusion: The physical presence of the rig will attract pelagic fishes. Birds may
use offshore rigs as stopping places. Noise and lights may cause minor behavioural
changes in marine mammals and sea turtles (e.g., attraction or avoidance). Dueto the
brief duration of exploratory drilling and the small number of drilling rigs that would
be present at any time, the impacts are considered negligible. Most drilling rigs are
not likely to be visible from shore.

— Existing Control Measures: No existing control measures were identified.

— Recommended Mitigation: No additional measures are recommended.

5.3.5 Effectsof Drilling Dischar ges

The fate and effects of drilling discharges have been reviewed extensively (National Research
Council, 1983; Neff, 1987; Hinwood et a., 1994; Neff et al., 2000; OGP, 2003; Neff, 2005). To
understand the fate of drilling dischargesin the licence area, it is helpful to recognise three types
of discharges:

e Seafloor releases of cuttings, seawater, and excess cement slurry during initial jetting of
wells. Most of this material settles within tens of metres around the wellsite, producing the
thickest accumulations (several centimetres to tens of centimetres);

e Discharges of WBFs and cuttings from the drilling rig. These occur after the marine riser is
set, allowing drilling fluids and cuttings to be returned to the drilling rig. The discharged
cuttings tend to sink rapidly within afew hundred metres, whereas the drilling fluids may
disperse over severa kilometres, producing athin or even undetectable layer (Boothe and
Presley, 1989);

o Discharges of SBF cuttings from the drilling rig. When SBF systems are used, the SBF itself
isrecycled, but cuttings are discharged along with small amounts of adhering drilling fluids.
The SBF cuttings tend to clump together and sink rapidly near the wellsite, generally within a
few hundred metres (Neff et a., 2000; OGP, 2003) (Figure 5.7).

Effects on Water Quality, Plankton, and Fishes

Drilling fluid and cuttings discharges will produce a visible plume that will move with the
currents as these materials are diluted and settle to the seafloor. In general, turbid water may
extend between a few hundred metres and several kilometres down-current from the discharge
point and persist for several hours after each bulk discharge. Studies have demonstrated
reductions in water clarity within afew hundred metres to about 2 km of drilling rigs during
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drilling fluid discharges (Ayers et al., 1980a,b; Ray and Meek, 1980). Dispersion to background
levelstypically requires several minutesto several hours (Neff, 1987).

During well intervals when SBFs are used, only the cuttings will be discharged, along with alow
percentage of adhering drilling fluids. Drilling fluids associated with SBF cuttings typically
adhere tightly to cuttings particles and probably would not produce much turbidity as the cuttings
sink through the water column (Neff et a., 2000).

Discharges of drilling fluids and cuttings are likely to have little or no impact on plankton or fish
due to the low toxicity and rapid dispersion of these discharges (National Research Council, 1983;
Neff, 1987; Hinwood et al., 1994). Water-based drilling fluids typically have low toxicity.
Therefore, there s little chance of toxic effects on fishes or other water column organisms.

Anaerobic
Biodegradation =4

?L_i]_aur_mi_m
- h -o-

Cuttings
Discharge

Figure5.7. Fate of cuttings discharges (From: OGP, 2003).

Effects on Sediments/Geology and Benthic Communities

Drilling fluids and cuttings will accumulate on the sea floor, resulting in changes in bottom
contours, grain size, barium concentrations, and perhaps concentrations of other metals (National
Research Council, 1983; Boothe and Presley, 1989; Hinwood et al., 1994). These changes occur
primarily within afew hundred metres around each wellsite and may persist for several years
(Continental Shelf Associates, Inc., 2006).

Benthic community effects of drilling discharges have been reviewed extensively by the National
Research Council (1983), Neff (1987), and Hinwood et a. (1994). Due to the low toxicity of
most drilling fluids, the main mechanism of impact to benthic communitiesis increased
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sedimentation, possibly resulting in burial or smothering. Monitoring programmes have shown
that benthic impacts of drilling are minor and localised within afew hundred metres of the
wellsite (EG& G Environmental Consultants, 1982; National Research Council, 1983; Neff, 1987;
Continental Shelf Associates, Inc., 2006). The water depth is expected to facilitate the dispersion
of drilling fluids and cuttings discharged from drilling rigs and should minimise benthic impacts.
The thickest accumulations may result from release of cuttings and water-based “ spud mud”
during the initial well interval before the marine riser is set. These materials will bury and
smother benthic organisms around the wellbore.

A study of cuttings impacts was recently completed in the Gulf of Mexico (Continental Shelf
Associates, Inc., 2006). The study focused on drillsites in water depths of about 1000 m.
Geophysical and chemical measurements indicated that alayer of cuttings and drilling fluids
several centimetres thick was deposited around each wellsite. The effects were most evident
within 500 m of wellsites, but in some cases traceable amounts were detected as far away as 2 to
3 km. At one exploratory drillsite, the area of geophysically mappable cuttings was 13 ha.

Sea Floor Releases. During the first well interval when the holeis being jetted into the sea floor,
cuttings and “spud mud” will be released at the seafloor. Theseinitia discharges will create a
mound with a diameter of several metresto tens of metres. Also, during setting of the casing,
cement slurry will be pumped into the well to bond the casing to the walls of the hole. Excess
cement slurry will emerge from the hole and accumulate on the sea floor, generally within about
10 to 15 m around the wellbore (Shinn et al., 1990). Cement slurry components typically include
cement mix and some of the same chemicals used in water-based drilling fluids (Boehm et al.,
2001).

The main impacts resulting from the rel ease of these materials will be burial and smothering of
benthic organisms within several metres to tens of metres around the wellbore. Soft bottom
sediments disturbed by cuttings, drilling muds, and cement slurry will eventually be recolonised
through larval settlement and migration from adjacent areas. Recovery may require several years.

Rig Discharges— WBFs and WBF Cuttings. After theinitial well interval, the marineriser is set,
allowing muds and cuttings to be returned to the drilling rig where they will be processed through
solids control equipment. Cuttings will be separated and discharged overboard, whereas muds
will be recirculated into the hole until their properties become degraded and they must also be
discharged.

Cuttings and WBFs will be released almost continuously from drilling rigs during drilling.
Cuttings typically are coarse particles that settle rapidly to the sea floor near the discharge point,
primarily with afew hundred metres. A layer of fine particles (primarily drilling muds) will be
dispersed and deposited over a much broader area (Boothe and Presley, 1989). Due to the strong
currentsin the area, it islikely that muds will be widely dispersed and only the coarse cuttings
will settle near the drillsites.

Barite (barium sulfate) is a major insoluble component of drilling fluid discharges, and therefore
barium concentrations will increase in bottom sediments around the wellsites. Concentrations of
other metalsin drilling fluids are similar to those in marine sediments, but some metals such as
cadmium, copper, lead, mercury, and zinc may be elevated within afew hundred metres of the
wellsite (Boothe and Presley, 1989). However, metalsin drilling fluids show very low
biocavailability to marine animals and do not pose arisk to benthic organisms or their predators
(Neff et al., 1989a,b).

Benthic communities within afew hundred metres of each drillsite may be buried or smothered
(EG& G Environmental Consultants, 1982; National Research Council, 1983; Neff, 1987;
Continental Shelf Associates, Inc., 2006). Soft bottom areas buried by cuttings and drilling fluids
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will eventually be recolonised through larval settlement and migration from adjacent aress.
Recovery may require several years.

Rig Discharges — SBF Cuttings. During intervals when SBF are used, only the cuttings will be
discharged, along with small percentages of adhering SBF. The behaviour of SBF cuttings differs
somewhat from that of WBF cuttings (Neff et al., 2000; OGP, 2003). In shallow water, cuttings
with adhering SBFs tend to clump together and form piles close to the drilling rig. However, the
water depth in the project areais a natural mitigating factor that is expected to reduce the chance
for thick cuttings pilesto accumulate. Use of fluid recovery technology such as a cuttings dryer
can reduce the chance of producing discernable SBF cuttings piles around wellsites (Getliff et al.,
1997; Hanni et a., 1998).

Where SBF cuttings accumulate in concentrations of about 1000 mg/kg or higher, benthic
infaunal communities may be adversely affected (Neff et al., 2000). Continental Shelf Associates,
Inc. (2006) reported on arecent study of SBF cuttings impacts around wellsites in the Gulf of
Mexico. Areas of SBF cuttings deposition were associated with elevated organic carbon
concentrations and anoxic conditions. Areas within about 500 m of drillsites had patchy zones of
disturbed benthic communities, including microbial mats, areas lacking visible benthic
macroinfauna, zones dominated by pioneering stage assemblages, and areas where
surface-dwelling species were selectively lost. Infauna and meiofaunal densities generally were
higher near drilling, although some faunal groups were less abundant near drillsites. Some
stations near drilling had lower diversity, lower evenness, and lower richness indices compared
with stations away from drilling. Some stations affected by drilling were dominated by high
abundances of one or afew deposit-feeding species, including known pollution indicators.

Most of the seafloor in the licence areais expected to consist of soft-bottom benthic habitat.
Deepwater benthic communities of the Mediterranean Sea are characterised as impoverished, with
low density and low diversity (see Section 4.2.2). The main concern with regard to potential
impacts is the accumulation of SBF cuttings around wellsites in areas such as deepwater coral
communities (e.g., on the Eratosthenes Seamount) or chemosynthetic communities. These areas
are associated with elevated densities of epifauna and fishes and are considered relatively rare and
ecologically important. Mitigation is recommended so as to avoid impacts.

Severa telecommunications cables pass through the licence area, and historical shipwrecks are
likely to be present (see Sections 4.3.3 and 4.3.4). Drilling discharges are not likely to adversely
affect these features, and it is expected that they would be avoided during site selection.
Therefore, no significant impacts are anticipated.
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— Conclusion: Drilling fluids and cuttings will accumulate on the seafloor, resulting in
changes in bottom contours, grain size, barium concentrations, and perhaps
concentrations of other metals. These changes occur primarily within about 500 m
around each wellsite and may persist for several years. |mpacts of these
accumulations in soft bottom areas are considered minor or negligible due to low
density and low diversity of the associated deepwater benthic communities.

However, dischargesin areas of deepwater coral communities and chemosynthetic
communities could represent a significant impact and should be avoided.

— Existing Control Measures. No existing control measures were identified.

— Recommended Mitigation: Before conducting drilling activities within the
Eratosthenes Seamount area (defined in Section 6.0), licensees should be required to
use high-resolution seismic survey (i.e., geohazards) data, three-dimensional (3D)
seismic survey data, and any other pertinent information available to identify hard
bottom areas that could support deepwater coral communities. If any such areas are
identified, licensees should be required to maintain a separation distance of at least
500 m from any proposed drilling fluid and cuttings discharge location.

— Recommended Mitigation: Before conducting drilling activitiesin the licence area,
licensees should be required to evaluate the potential for high-density chemosynthetic
communities around each proposed wellsite and, if any such features are identified,
maintain a separation distance of at least 500 m from the location of any proposed
drilling fluid and cuttings discharge.

5.3.6 Effectsof Other Effluent Discharges

Other routine discharges during exploratory drilling typically include treated sewage and domestic
wastes (including food waste), deck drainage, and miscellaneous discharges. These are subject to
MARPOL regulations.

Sewage, or sanitary waste, consists of human body wastes from toilets and urinals. Sanitary
waste will be treated using a marine sanitation device that produces an effluent with a minimum
residual chlorine concentration of 1.0 mg/L and no visible floating solids or oil and grease.
Wastewater treatment sludge will be transported to shore for disposal at an approved facility.
Domestic waste, or “gray water,” includes water from showers, sinks, laundries, and galleys,
safety showers, and eye-wash stations. Gray water does not require treatment before discharge.
Service vessels will be equipped with an approved marine sanitation device. Food waste, atype
of domestic waste, will be ground prior to discharge, in accordance with MARPOL requirements.

Sanitary and domestic waste from drilling rigs and support vessels may affect concentrations of
suspended solids, nutrients, and chlorine, as well as generating BOD. It is assumed that one
person generates 100 L/d of sanitary waste and 220 L/d of domestic waste. It is predicted that
sanitary wastes have an associated BOD of 240 mg/L. Assuming atypical crew complement of
130 persons, adrilling rig may be expected to generate about 13 000 L of sanitary wastewater
(resulting in 3.1 kg of BOD and 28 600 L of domestic wastewater on adaily basis). These
discharges are expected to be diluted rapidly in the open ocean (U.S. Environmental Protection
Agency [USEPA], 1993; MMS, 2007b). Impacts would likely be undetectable beyond tens of
metres from the source.

Deck drainage consists of all waste resulting from rainfall, rig washing, deck washings, tank
cleaning operations, and runoff from curbs and gutters, including drip pans and work areas.
Drilling rigs are designed to contain runoff and prevent oily drainage from being discharged. The
flow is diverted to separation systems depending on the areafrom which it is collected. There
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will be no discharge of free oil in deck drainage that would cause afilm, sheen, or discoloration of
the surface of the water, or a sludge or emulsion to be deposited beneath the surface of the water.
Only non-oily water (<15 ppm) will be discharged overboard. If the deck becomes contaminated,
oily deck drainage will be contained by absorbents or collected by a pollution pan under therig
floor for recycling and/or disposal. Because of the separation and treatment of water from oily
areas prior to discharge, deck drainage is not expected to produce a visible sheen or any other
detectable impacts on water quality.

The volume of deck drainage obviously varies with the amount of rainfall. Assuming atypical
surface area of about 10 000 m? for a drillship and a maximum monthly rainfall of about 100 mm,
the monthly average deck drainage would be 1000 m®. Rig washes may account for
approximately another 200 L per month.

Additional miscellaneous discharges typically occur from numerous sources on adrilling rig.
Examples include uncontaminated freshwater and seawater used for cooling water and ballast,
desalination unit discharges, BOP fluids, and boiler blowdown discharges (USEPA, 1993). These
discharges must meet MARPOL requirements and are expected to be diluted rapidly in the open
ocean. Impacts on water quality would likely be undetectable beyond tens of metres from the
source.

— Conclusions— Discharges of effluents such as treated sewage, domestic wastes, deck
drainage, and miscellaneous wastes may affect water quality near drilling rigs. The
effluents will be similar to those from other vesselsin the region, and effects on
offshore water quality are expected to be negligible.

— Existing Control M easures— Drilling rigs and support vessels must comply with
MARPOL requirements including provisions concerning sewage, food waste, oily
waste, and garbage.

— Recommended Mitigation — No additional mitigation is recommended.

5.3.7 Effectsof Marine Debris

Offshore oil and gas operations generate trash including paper, plastic, wood, glass, and metal.
Most is associated with galley and food service operations and with operational supplies such as
shipping pallets, containers used for drilling fluids and chemical additives (sacks, drums, and
buckets), and protective coverings used on mud sacks and drilling pipes (MMS, 2007b). Some
personal items, such as hardhats and personal flotation devices, are accidentally lost overboard
fromtimeto time. Generally, galley, operationa, and household trash is collected and stored on
the lower deck near the loading dock in large receptacles covered with netting. Drilling
operations require the most supplies, equipment, and personnel, and therefore generate more solid
trash than production operations.

It is expected that all solid waste generated during exploratory drilling in the licence areawould
be transported to shore by service vessels for disposal at approved landfill facilities. Based on
historical datafor atypical drillship, monthly solid waste is expected to be about 40 000 kg.

Disposal of trash and debrisin the ocean is prohibited under MARPOL, and drilling rigs operate
under a Garbage Management Plan to ensure adherence to MARPOL. |n addition, most
petroleum companies have waste management programmes that apply the principles of source
reduction, reuse, and recycling to reduce the amount of waste generated.

Pieces of debristhat fall overboard, such aswelding rods, buckets, and pieces of pipe, are
eventually colonised by epibiota. They also attract fishes due to their physical structure on the
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otherwise flat seafloor, resulting in aminor, local impact on the benthic community (Shinn et al.,
1993). Theimpact islimited to afew metres to tens of metres of the wellbore.

Marine debris can harm marine mammals, turtles, and birds. Marine mammals can become
entangled in and ingest trash and debris, including materials lost overboard during offshore ail
and gas operations (Laist, 1996). Marine debris is among the threats affecting the population
status of both humpback whales and sperm whales (National Marine Fisheries Service, 1991,
2006). Similarly, ingestion of, or entanglement with, accidentally discarded debris can kill or
injure seaturtles (Laist, 1996; L utcavage et al., 1997) and is among the threats affecting the
endangered popul ation status of several seaturtle species (National Research Council, 1990).
Leatherback turtles are especially attracted to floating debris, particularly plastic bags, because it
resembles their preferred food, jellyfish. Ingestion of plastic and styrofoam can result in
drowning, lacerations, digestive disorders or blockage, and reduced mobility. Finally, marine
debris can also injure or kill birds that ingest or become entangled in it.

— Conclusions— Marine debris accidentally lost overboard from offshore drilling rigs
and service vessels has the potential to adversely affect marine mammals, turtles, and
birds through entanglement and ingestion. In addition, metal debris such aswelding
rods and buckets can clutter the seafloor around drillsites.

— Existing Control Measures— Drilling rigs and support vessels must comply with
MARPOL requirements including the prohibition of disposing trash into the sea. The
discharge requirements for the Mediterranean Sea as a“ specia ared’ under Annex V
will take effect on 1 May 2009. After that date, disposal into the Mediterranean Sea
of the following will be strictly prohibited: all plastics, including but not limited to
synthetic ropes, synthetic fishing nets, plastic garbage bags, and all other garbage
including paper products, rags, glass metal, bottles, crockery, dunnage, lining and
packing materials.

— Existing Control M easur es— Under the Hydrocarbons Regulations of 2007,
licensees are required to (a) remove all equipment and installations, structures, plants,
appliances, and pipelines from the relinquished area or former licensed areain a
manner agreed with the Minister pursuant to an abandonment plan provided by the
Contract; and (b) perform all necessary site restoration activities in accordance with
good international petroleum industry practice, and take all other action necessary to
prevent hazards to human life or to the property of others or the environment.

— Recommended Mitigation — No additional mitigation is recommended.

5.3.8 Effectsof Air Pollutant Emissions

Drilling rigs typically are powered by diesel engines that emit air pollutantsincluding CO, NO,
SOy, PM, VOCs, and greenhouse gases such as CO, and CH,4. Support vessels and helicopters
will also emit air pollutants from combustion of diesel fuel (vessels) and aviation fuel
(helicopters). Table 5.5 lists estimated emissions for atypical exploratory well.

Table5.5. Estimated air pollutant emissions for an exploratory well (From: MMS, 2007b).

Emissions (Metric Tonnes’'Well)
) . Volatile
Sour ce Carbon Nitrogen Particulate Sulphur Oraanic
Monoxide Oxides M atter Oxides 9
Compounds
Drilling of an exploratory 39 36.7 0.9 6.2 04
well
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Some of these gases are known to degrade to form different compounds, and these degradation
products and transformation processes are important in the context of problems such as global
warming and acidification. Environmental issues associated with air pollutant emissions include
the following:

e CO - contributes indirectly to global warming by enhancing low level ozone production.
Poisonous at high concentrations and can potentially enhance photochemical smog formation.

e NO,—canform ozone at ground level by reacting with VOCs in the presence of sunlight.
Ground level (tropospheric) ozone at elevated concentrations is harmful to people, animals,
and plants.

e SO, — contributes to acid deposition (wet and dry), which affects both freshwater and
terrestrial ecosystems. Respiratory illnessis a potential direct health effect.

e VOCs- contribute to the generation of tropospheric ozone in the presence of NO, and
sunlight, and are associated with the generation of photochemical smog. Direct health effects
are eyeirritation and coughing; some are carcinogens.

In addition, CO, and CH, are both greenhouse gases that contribute to global warming.

Air pollutant emissions from drilling rigs are expected to be rapidly diluted and dispersed in the
offshore atmosphere. There may be some decrease in air quality within several hundred metres
around drilling rigs during drilling. However, no detectable impacts on air quality in Cyprus are
expected based on the relatively small quantities of pollutants emitted and the distance from
shore.

No air pollutant modelling was done for this Environmental Report. However, a preliminary
evaluation of the significance of air pollutant emissions was made by applying a method used in
the U.S. Gulf of Mexico (MMS, 2008). In this method, estimated emissions are compared to
annual “exemption levels’ based on the distance from shore. For the licence area, the nearest
portions of Block 1 are 11.4 km from land. The corresponding exemption levels would be

211 metric tonnes for NO,, PM, SO,, and VOC, and 11 287 metric tonnes for CO. The emissions
for atypical exploratory drilling program (Table 5.5) are well below these thresholds, indicating
that emissions are not likely to have any significant effects onshore.

— Conclusions— Air pollutant emissions from drilling rigs are expected to have
negligible impacts on air quality. Due to the distance offshore, no impacts on coastal
or onshore air quality are expected.

— Existing Control Measures— Drilling rigs and support vessels must comply with
MARPOL Annex VI, which sets limits on sulphur oxide and nitrogen oxide
emissions from ship exhausts and prohibits deliberate emissions of ozone-depleting
substances including halons and chlorofluorocarbons. MARPOL also sets limits on
emissions of nitrogen oxides from diesel engines and prohibits the incineration of
certain products on board such as contaminated packaging materials and
polychlorinated biphenyls. Also, under the Hydrocarbons Regulations of 2007,
licensees are required to ensure that all machinery, equipment, and installations used
by the licensee and subcontractors comply with generally accepted standardsin the
international petroleum industry and are of proper construction and kept in good
working order.

— Recommended Mitigation — No additional mitigation is recommended.
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539 Effectsof Well Testing

If ahydrocarbon formation is discovered during exploratory drilling, well testing may be
conducted. A well test is a procedure to determine the productive capacity, pressure,
permeability, and/or extent of a hydrocarbon reservoir.

A conventional production test (drillstem test) is usually conducted with atool that allows the
well to be opened and closed at the bottom of the hole with a surface-actuated valve. One or more
pressure gauges are customarily mounted into the tool and are read and interpreted after the test is
completed. The most common test sequence consists of a short flow period, perhaps 5 to

10 minutes, followed by a buildup period of about an hour that is used to determine initial
reservoir pressure. Thisisfollowed by aflow period of 4 to 24 hours to establish stable flow to
the surface, if possible, and then by the final shut-in or buildup test that is used to determine
permeability thickness and flow potentia (Schlumberger, 2008a).

If hydrocarbons are brought to the surface during the well test, they are disposed of by burning.
The oil, water, and chemicals are pumped to a burner on aflare boom where the fluids are
atomised in a chamber using compressed air and the mixture ignited. This combustion will result
in emissions to the atmosphere. Gas from well testing is either flared or vented directly to the
atmosphere.

Table 5.6 lists examples of emissions that could result from burning 5000 bbl of oil and
25 mmscf of gas. Emissions were estimated using emission factorsin a spreadsheet used to
calculate emissions for Exploration Plans (MMS, 2008).

Table 5.6. Estimated air pollutant emissions from a hypothetical well test.

Pollutant Emitted (metric tonnes)
. : Volatile
Source Carbon Nitrogen Particulate Sulphur Oraanic
Monoxide Oxides M atter Oxides 9
Compounds

Oil (5000 bhl) 0.48 4.53 0.95 15.49 0.03
Gas (25 mmscf) 441 0.81 0.01 0.68
Total 4.89 5.34 0.95 15.50 0.71

In addition to the atmospheric emissions shown in the table, burning of crude oil can result in
some incomplete combustion and the fallout of unburned oil droplets to the sea surface.
Production of avisible sheen on the sea surface would be a violation of water quality standards
and should be avoided. High efficiency burners have been devel oped that minimise incomplete
combustion and reduce the potential for hydrocarbon fallout (e.g., Schlumberger, 2008b).

— Conclusions— Air pollutant emissions from well testing will have alocalised effect
on air quality near the wellsite during the test period. Due to the distance offshore, no
impacts on coastal or onshore air quality are expected. Fallout of oil droplets from
well testing can produce a sheen on the sea surface.

— Existing Control M easur es — Under the Hydrocarbons Regulations of 2007,
licensees are required to ensure that al machinery, equipment, and installations used
by the licensee and subcontractors comply with generally accepted standards in the
international petroleum industry and are of proper construction and kept in good
working order.

— Recommended Mitigation — During well testing, licensees should be required to
(1) use a high-efficiency burner to reduce the amount of hydrocarbon fallout and
(2) monitor the sea surface to ensure that no visible sheen is produced.
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5.3.10 Effectsof Support Activities

During exploratory drilling, offshore service vessels and helicopters will provide support from an
onshore base. A location has not been identified at this stage, but likely candidates would include
Larnacaor Limassol. These are both well-devel oped ports with the capacity to provide the
needed support services. Due to the limited nature of exploratory activities, it is anticipated that
no new facilities would be needed at this stage.

Typical functions/requirements for an onshore base include:

e dock space to serve as aloading/offloading point for equipment and machinery supporting
offshore operations;

e dispatching personnel and equipment;
e temporary storage for materials and equipment; and
e 24-hour dispatcher.

A typical project would involve two offshore service vessels making at least one round trip per
day between the shorebase and the drilling rig. The most commonly used types of offshore
service vessels for exploratory drilling would be crew boats (about 34 m long, used to transfer
personnel to and from the drilling rig) and supply boats (about 55 m long, used to transfer
equipment and suppliesto therig). Other vessels that may be used include anchor handling tugs
and anchor handling tug supply vessels (which help to deploy the anchors for conventionally
moored semi-submersibles).

Additional support for offshore oil and gas exploration activitiesis provided by helicopters.
Typically, one helicopter would be used to transport personnel, deliver smaller essential supplies,
and for safety and emergency support. The helicopter is assumed to make two round trips per
day. Helicopter operations are likely to be supported out of Larnaca International Airport and/or
Paphos International Airport.

Support vessels and helicopters would normally follow the most direct route between the wellsite
and the onshore base, weather and traffic permitting.

Thereisasmall possibility of an offshore service vessal striking a marine mammal or seaturtle.
Therisk issimilar to that associated with existing vessel traffic in the region. Therare, critically
endangered Mediterranean monk seal may be present in nearshore Cyprus waters (Dendrinos and
Demetropoulos, 1999) but is unlikely to be found in offshore waters of the licence area due to the
depth and distance from shore. Due to the short duration of exploratory drilling projects and the
relatively infrequent nature of the support vessel traffic, the likelihood of striking a marine
mammal or turtleis considered low.

Vessel and helicopter traffic could periodically disturb individuals or groups of coastal birds. The
impact would be similar to that of existing vessel and aircraft traffic. Itislikely that individual
birds would experience at most a short-term, behavioural disruption, and the impact is considered
minor. However, significant impacts could occur if helicopters traveled frequently over Special
Protection Areas (SPAS) designated under the Birds Directive, or other Important Bird Areas
(IBAs). Thereare currently seven designated SPAs in Cyprus (European Commission, 2008). In
addition, BirdLife International (2008) identifies 25 IBAson Cyprus. IBA sitesin the vicinity of
Limassol include Akrotiri cliffs, Akrotiri salt lake including Bishop’s Pool, Phasouri reedbeds,
Episkopi cliffs, and Cape Aspro. IBA sitesin the vicinity of Larnacainclude Larnaca salt lakes
and Cape Greco.
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No significant impacts on fishing or shipping activities are expected. Any inconvenience to local
vessdl traffic from support operations is expected to be minimised by notifying the relevant
Cyprus maritime authorities of the planned drilling location, support base, and frequency of
support vessel operations.

— Conclusions — Support operations for exploratory drilling are likely to use existing
port facilitiesin Cyprus and would represent a negligible increase in the existing level
of operations at these ports. No new or expanded facilities are expected. Dueto the
short duration of exploratory drilling projects and the relatively infrequent nature of
the support vessdl traffic, the likelihood of striking a marine mammal or turtle is
considered low. Helicopters crossing coastal habitats may disturb bird colonies; the
impacts would be minor in most cases, but potentially significant if the route passed
across coastal SPAs or IBAs.

— Existing Control Measures— No existing measures were identified. It is assumed
that licensees would be required to notify the relevant Cyprus maritime authorities of
the planned devel opment and production facility location, support base, and
frequency of support vessel operations.

— Recommended Mitigation — Licensees should be advised that helicopters engaged in
support operations should avoid flying over SPAs and IBAs when traveling to or
from the drilling rig. A map of SPAs and IBAs should be provided for this purpose.

5.4 EXPLOITATION (DEVELOPMENT AND PRODUCTION)

54.1 Description of Activities

Exploitation is the process of developing and producing commercial quantities of hydrocarbons.
Key activitiesinclude drilling and completing development wells, installing production facilities
and pipelines, routine operation of these systems, and eventual decommissioning. To date, no
development or production activities have occurred in the licence area.

A variety of development and production systems could be used within the Cyprus offshore
licence area. The type of facilities selected by an operator would depend on factors such as water
depth, reservoir type, and proximity to existing oil and gas infrastructure and support operations.
Examples could include conventional fixed platforms, compliant towers, floating production
systems, or subsea systems controlled remotely from platformsin shallow water or on land.
Design, fabrication, installation, and startup of an offshore development and production facility
typically requires 7 years or more from discovery to initial production (Regg et al., 2000).

Offshore production facilities conduct limited processing of oil and gas for transport. Examples
include liquid/gas separation, H,S removal, and gas compression. Once transported to shore, the
oil or gas would require further processing by facilities such as oil refineries, gas processing
plants, or petrochemical plants. The need for such onshore processing plants, if any, has not been
determined at this stage.

Exploitation activities also typically include seismic operations such as high-resolution site
surveys, vertical seismic profile surveys, and vertical cable surveys, al of which have been
previously characterised under Section 5.2 and are not repeated here.
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54.1.1 Typesof Production Facilities

Figur e 5.8 shows several development and production facility types. Table 5.7 summarises the
characteristics of development and production systems and their installation.

Platform
(FP)
Compliant
Tower | ,
(CT) di "‘
Tension Leg Mini-Tension

Platform Leg Platform
(TLP) (Mini-TLP)

Production,
Storage &
Offloading

(FPSQ)

Subsea
System

- Hay ] . (SS)

L _“Floating Production ™
Platform -~ e
(SP) (FPS)

Figure5.8. Types of deepwater development and production systems (From: Regg et al., 2000).
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Table5.7. Summary of offshore development and production facilities (Adapted from: Global

Security, 2008).

Facility and
Depth Range

Construction

Sea Floor Anchoring

Overview

Bottom-Founded Systems

Fixed Platform |Welded tubular steel | Piles driven into the sea floor Once the jacket is secured and the deck is
jacket, deck, and secure the jacket. Thejacket is installed, additional modules are added for

(water depths | surface facility secured to the sea floor by weight  |drilling, production, crew operations, and

less than and 2-m diameter piles that accomodations. Large, barge-mounted cranes

600 m) Jacket - atubular penetrate several 100 m or more position and secure the jacket prior to the
supporting structure | below the mudline installation of the topsides modules. Surface
for an offshore facilities (topsides) are the part of the platform
platform consisting of | Typical base dimensions are 120 m |that contains the drilling, production, and crew
four, six, or eight 7- to by 150 m. Skirts may also be quarter modules. Topsides dimensions could be
14-ft diameter added to aid the jacket in fixing it to |60 m by 60 m per deck level, with four decks,
tubulars welded the seafloor. Dimensions can resulting in an overall height of 30 m
together with pipe range up to 45 m on aside at the
braces water line

Compliant Steel tubular jacket Secured to the sea floor with piles. | Similar to fixed platforms, but compliant towers

Tower used to support Mooring is only used in the yield to the water and wind movementsin a
surface facilities guyed-tower design. Clump manner similar to floating structures. A

(water depths of weights may be attached to each compliant tower jacket has smaller dimensions

300to 600 m) |Typically, the jacket is{mooring line, moving asthetower |than afixed platform and may consist of two or
composed of four leg |moves with the wind and wave more sections; can also have buoyant sectionsin
tubulars that can range [forces. Base dimensions can range |the upper jacket with mooring lines from jacket
fromlto2min up to 90 m on aside to seafloor (i.e., aguyed-tower design) or a
diameter and are combination of thetwo. The lower jacket is
welded together with secured to the sea floor and acts as a base for the
pipe bracesto form a upper jacket and surface facilities. Large
space-frame-like barge-mounted cranes position and secure the
structure jacket and install the surface facility modules

Tension Leg Buoyant platform held | Mooring system — a set of tension | Similar to conventional fixed platforms except

Platform (TLP) |in place by amooring |legs or tendons attached to the that the platform is maintained on location by
system platform and connected to a moorings held in tension by hull buoyancy,

Water depths of template or foundation onthesea | which dampens vertical motion of the platform

300 to 1500 m) floor. Thetemplateisheldin place |but allows for horizontal movement. Topside

by piles driven into the sea floor

facilities and most daily operations are the same
as for aconventional platform. Foundation
secures the TLP to the sea floor; most
foundations are templates laid on the sea floor,
then secured by concrete or steel piles driven by
use of a hydraulic hammer; other designs
include a gravity foundation. Asmany as

16 concrete piles with dimensions of 30 min
diameter and 120 m long are used (one for each
tendon)
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Table 5.7. (continued).
FEEITyEle Construction Sea Floor Anchoring Overview
Depth Range

Floating Systems

Spar Deep-draft floating A latera catenary system of 6 to Consists of four major systems — hull, moorings,
caisson 20 lines keeps the spar on location; |topsides, and risers. Spars rely on atraditional
Water depths mooring lines are acombination of |mooring system (anchor-spread mooring) to
upto3000m |Caisson—ahollow spiral strand wire and chain. maintain position. About 90% of the structure
cylindrical structure |Because of itslow motion, the spar |isunderwater. The number of wells, wellhead
similar to avery large |can use ataut mooring systemat a | spacing, and facilities weight determine the size
buoy reduced scope and cost compared | of the centre well and the diameter of the hull.
with afull catenary system. Each | Approximate hull diameter for atypical spar is
mooring lineis anchored to the sea |40 m, with an overall height, once deployed, of
floor with adriven or suction pile. | approximately 210 m. Spars use three basic
Depending on hull size and water | types of risers: production, drilling, and
depth, the moorings can vary in export/import. The seafloor pattern (footprint)
number up to 20 lines and contain | depends on the number of risers
1100 m of chain and wire. The
footprint created by the mooring
system can reach a half-mile or
more in diameter measured on
centre from the hull to the anchor
piles
Semi- Platform-shaped; If moored, semi-submersible Semi-submersible production units can be either
submersible purpose built or production units are anchored via | moored or can remain on site viadynamic
production modified/retrofitted  |8-, 12-, or 16-point, semi-taut, positioning (DP). Lengths and widths variable,
units from an existing chain-wire-chain or chain caternary |ranging from 100 to 165 m and 90 to 125 m,
semi-submersible system. Seafloor anchoring via respectively. Semi-submersible designs are
Water depths | mobile offshore tubular steel suction pilespressed | diverse. Thelower hull is made up of three or
from 150 to drilling units (MODU) | into the seafloor, or via anchors four pontoons that form atriangular or
greater than rectangular ring at the base of the columns.
3000 m Pontoons are either cylindrical or rectangular.
Flowline steel catenary riser porches, located on
the hull pontoons, support avariety of flowlines.
Various utility risers are distributed around the
outside of the hull on the columns
Floating Ship-shaped; purpose |Either seafloor anchored or FPSO systems are typically ship-shaped; they
production, built or dynamically positioned. Seafloor |receive crude oil from deepwater wells and store
storage, and modified/retrofitted  |anchoring isviaseveral 15to 25m |itin their hull tanks until the crude can be
offloading from an existing long, large diameter anchor piles, |pumped into shuttle tankers or oceangoing
(FPSO) systems|tanker vessel coupled with wire and chain barges for transport to shore. FPSO turret
mooring lines, or viamultiple drag |structures are designed to anchor the vessel,
Water depths | Floating Storageand | anchors allow “weather vaning” of the FPSO to
up to and Offloading (FSO) accommodate environmental conditions, permit
beyond 3000 m |units are considered a the constant flow of oil and production fluids to

subset of FPSOs

the vessel from an underseafield, all while
being a structure capable of quick disconnect in
the event of emergency. FPSOs may be used as
production facilities to develop margina oil
fields or fields in deepwater areas remote from
the existing OCS pipeline infrastructure.
Alternatively, ship-shaped Floating Storage and
Offloading (FSO) systems (vessels with no
production processing equipment) can be used
to support oil and gas developments. AnFSOis
typicaly used as a storage unit for production
processed from other platforms that are remote
from infrastructure and lack al pipeline to
transport ail to the refinery
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Offshore production facilities may include bottom-supported and vertically-moored structures,
floating production systems, and subsea systems (Offshore, 2007; Global Security, 2008).
Bottom-supported and vertically-moored structures include:

o Fixed platforms, which are used in shallow to deep water, with economic water-depth limits
of about 610 m. They include both steel jacket platforms and concrete gravity base structures.

o Compliant towers, which are floating platforms that are permanently anchored to the sea floor
and feasible in water depths of about 300 to 600 m.

o Tension-leg platforms (TLPs), which are attached to the sea floor with tendons held in tension
and are used frequently in water depths of about 300 to 1500 m.

Floating production systems include:

e Spars, which are buoyant structures shaped like asingle, large-diameter cylinder, with a
functional deck mounted on top. Operational water depths range up to about 3000 m.

e Semi-submersible production units, which are either modified from existing semi-submersible
drilling rigs or purpose-built.

o Floating production, storage, and offloading (FPSO) systems, which are ship-shaped vessels
with storage and limited treatment facilities. They support both floating and subsea
production arrays. FPSOs may be used in water depths ranging up to and beyond 3000 m.

Subsea systems are generally multicomponent sea floor systems that allow for the production of
hydrocarbons in water depths that would normally rule out installing conventional fixed or
bottom-founded platforms (Regg et al., 2000). Through an array of subseawells, manifolds,
central umbilicals, and flowlines, a subsea system can be located many kilometres away in deeper
water and tied back to existing host facilities in shallow water or onshore. Host facilitiesin deep
water would likely be one of severa types of floating production systems.

5.4.1.2 Pipdinesand Flowlines

Pipelines and flowlines are important components of development and production systems.
Generally, pipelines transport hydrocarbons from a producing field to shore, whereas flowlines
handle hydrocarbons and other chemicals within afield or between fields and offshore facilities.
Flowlines that transport oil and/or gas to subsea manifolds, to a production facility, or between
production facilities are considered gathering lines; pipelines that transport produced oil or gas to
shore are considered trunklines (Cranswick, 2001).

Pipelines vary in their specifications (i.e., diameter, wall thickness, internal and external pressure
thresholds) depending upon factors including the physical and chemical characteristics of the
hydrocarbon product, the physical environment (e.g., water depth, slope inclination, potential for
span gap), and expected servicing and maintenance requirements, among other factors. Typical
pipeline diameters range from 10 to 150 cm and wall thicknesses range from 1 to 4 cm. Pipelines
may be configured as a single pipeline, as a pipe-in-pipe arrangement, as flexible pipe, or asa
bundle (i.e., multiple pipelines or flowlines bundled and laid together).

Pipelines are thermal - or concrete-coated externally, may be coated internally, and are typically
constructed of steel to reduce heat loss and increase stability (Cranswick, 2001; Guo et a., 2005).
Deepwater pipelines do not require a concrete weight coating due to the low wave and current
conditions, but typically do require a high degree of thermal insulation. Pipelines may also be
equipped with cathodic protection to protect the pipeline from external corrosion and leaks.
Pipelines may also be outfitted with pressure sensors and remotely operated valves to protect the
pipeline from overpressure and to detect abnormal low-pressure conditions (Cranswick, 2001).
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Pipelines can beinstalled by several different methods, including S-lay, Jlay, tow-in lay, and reel
barge methods (Cranswick, 2001; Guo et al., 2005) (Figure 5.9).

Horizontal Deck

S-Lay J-Lay
Horizontal Reel
Tug P
/
P Towing Line
Vi
Vertical Reel
Tug
!y
Towing Line
BouyanzKTanks Pipe,
Pipe~
\Ch;\ins /
Tow Reel-Lay

Figure5.9. Examples of offshore pipelaying methods (From: Cranswick, 2001).

e Slay—12to 25 m sections are welded together on the lay barge and then coated. The lay
barge moves forward and the completed sections of pipe enter the water, reaching the sea
floor as more sections are welded. A stinger is used to control the degree of pipe bending
during deployment. This method is used in shallow to deep water.

e Jlay —sections up to 75 min length can be handled; J-lay barges have atall tower on the
stern for welding and coating. J-lay deployment of pipeis nearly vertical; Jlay can be used in
deeper water than S-lay, but istypically not used in waters 60 to 150 m deep due to limited
pipe angle and the bending stress imposed on the pipe.
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e Tow-in method — four variations possible: surface tow, mid-depth tow, off-bottom tow, and
bottom tow, all of which require atow vessel. Buoyancy modules are secured to the pipeline,
alowing it to float on the sea surface. Floating pipeline istowed to the installation site from
shore, then buoyancy modules are removed or the pipelineis flooded, allowing it to sink to
the seafloor. Mid-depth tow requires fewer buoyancy modules; off-bottom tow requires the
addition of chainsto weigh the pipeline down. Bottom tow places the pipeline on the sea
floor, where it is dragged into position.

o Red-barge—typicaly involves small diameter pipelines; the pipe iswelded, coated, and
wound on aredl onshore, then deployed offshore for installation. Horizontal reels lay pipe
using S-lay deployment; vertical reels most commonly use a J-lay deployment, although an
S-lay deployment is possible.

Lay barges can be either conventionally moored (i.e., anchored) or dynamically positioned.
Smaller lay barges (i.e., 120 m long by 30 m wide) typically require 8 anchors weighing

14 000 kg each. Larger barges operating in 300 m of water typically require 12 anchors

(3 anchors per quarter), each weighing 25 000 kg or more. In general, the larger the lay barge, the
greater the anchor requirements (Cranswick, 2001).

To deploy and recover the anchors of an S-lay barge operating in 300 m of water, two anchor
handling vessels are required. A smaller lay barge operating in shallower water requires only one
smaller anchor-handling vessel. The number of anchor-handling vessels associated with a J-lay
barge would be essentially the same as for asimilar size barge using the S-lay method. The
number of anchor relocations per kilometre of offshore pipeline constructed is afunction of the
size of the lay barge, water depth, ocean floor conditionsin the vicinity of the pipeline
installation, and the amount of anchor line that can be stored, deployed, and retrieved by the lay
barge.

The practical water depth limit for alarge conventionally-moored lay barge that uses the S-lay
method is about 300 m, based on aratio of anchor line length to water depth of about 5to 1. For
pipelines supporting deepwater production facilities, installation by conventionally moored lay
barges will probably be limited to those portions of the pipeline routes located in water depths less
than 300 m.

Pipeline trenching and burial may also be required in areas heavily used by bottom-founded
fishing activities (e.g., trawling), in regions where near bottom conditions are sufficiently rigorous
to produce spanning or significant sediment movement, or where regulations require this practice.
Trenching methods include conventional excavation with dredging, plowing, jetting, and
mechanical trenching (Cranswick, 2001). The area of sea floor disturbance and sedimentation
varies depending on the trenching method and variations in bottom topography, sediment density,
and currents.

Pipeline installation activities in deepwater areas can be difficult in terms of both route selection
and construction. Depending on the location, the sea floor surface can be extremely irregular.
Engineering challenges include high hydrostatic pressure, cold temperatures, darkness, and
variable subsurface current velocities and directions. Accurate, high-resolution geophysical
surveying becomes increasingly important in areas with irregular seafloor. Operators may be
expected to analyze high resolution data to minimise pipeline length and avoid areas of unstable
seafloor geologic structures and obstructions that might cause excessive pipe spanning, and
potentially adverse effects to sensitive benthic communities.

Strategic Environmental Assessment of Hydrocarbon Activities 5-45
in the Exclusive Economic Zone of the Republic of Cyprus



5.4.1.3 Development Drilling Activities

The exploitation phase includes drilling of delineation and production wells, which are sometimes
collectively termed development wells (MMS, 2007b). Delineation wells are drilled to help
define the extent and location of a hydrocarbon reservoir, and may or may not ultimately become
production wells. Development wells may be drilled from movable structures, such as
semi-submersibles or drillships (either anchored or dynamically positioned drilling vessels). The
number of wells per structure varies according to the type of production structure used, the
prospect size, and the drilling/production strategy.

Exploratory drilling activities have been described previoudly in Sections 5.3.1 and 5.3.5.
Development drilling is asimilar process except the duration is usually shorter (e.g., 40 to 60 days
vs. 70 to 90 days for an exploratory well; Regg et al., 2000) and includes well completion.
Completion isaterm used to describe the assembly of downhole tubulars and equipment required
to enable safe and efficient production from an oil or gaswell. The process typicaly includes
setting and cementing the production casing, installing some downhole production equipment,
perforating the casing and surrounding cement, treating the formation, setting a gravel pack

(if needed), and installing production tubing. After a production test determines the desired
production rate to avoid damaging the reservoir, the well is ready to go online and produce
(MMS, 2007Db).

54.1.4 Operational Discharges

Effluent discharges generated during development drilling include drilling fluids and cuttings,
deck drainage, sanitary wastes, and domestic wastes. These discharges are similar to those
described previously in Sections 5.3.5 and 5.3.6. Additional waste streams during production
include produced water, produced sand, and well treatment, workover, and completion fluids
(MMS, 2007b). Minor additional discharges occur from numerous sources such as desalination
unit discharges, BOP fluids, boiler blowdown discharges, excess cement slurry, and
uncontaminated freshwater and saltwater (USEPA, 1993).

Produced water is formation water that is brought to the surface during production, and it is often
the largest volume discharge. Rates of produced water release can vary widely among fields and
over time within afield. Generally, the fraction of produced water islow when production
begins, increasing over time to a maximum near the end of the field life. In anearly depleted
field, production may be as high as 95% water and 5% petroleum, and over alife of a producing
field, the volume of produced water may be 10 times greater than the volume of petroleum.

Volumes of produced water discharged are variable, depending upon the maturity of the
producing formation, the type of hydrocarbon being produced, the volume of water required for
injection, and the rate of hydrocarbon production realised at the offshore facility. Discharge rates
are typically between 2 and 150 000 bbl/day (MMS, 2007b).

Selected chemical characteristics of produced water discharges are presented in Table 5.8.
Produced water contains a variety of chemicals that have been dissolved from the geologic
formations in which the produced water resided for millions of years. These chemicalsinclude
inorganic salts from the relic seawater in the formation, metals, organic compounds, and
radionuclides. Most produced waters from offshore sources have salinities (total dissolved solid
concentrations) greater than that of seawater. In addition, a number of specialty chemicals may be
added to produced water during the treatment process.
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Table5.8. Chemical characteristics of produced water discharges from eight production
platformsin the U.S. Gulf of Mexico, April 2003 to May 2005 (From: Veil et al.,

2005).

Parameter and Concentration

Unit of Measure Mean Median Maximum Minimum
Biochemical oxygen demand (BOD) (mg/L) 957 583 11 108 80
Dissolved BOD (mg/L) 498 432 1128 132
Suspended BOD (mg/L) 76 57 146 16
Total organic carbon (TOC) (mg/L) 564 261 4880 26
Dissolved TOC (mg/L) 216 147 620 67
Suspended TOC (mg/L) 32 13 127 5
Nitrate (mg/L) 2.15 1.15 15.8 0.60
Nitrite (mg/L) 0.05 0.05 0.06 0.05
Ammonia (mg/L) 74 74 246 14
Total Kjeldahl nitrogen (mg/L) 83 81 216 17
Orthophosphate (mg/L) 0.43 0.14 6.6 0.10
Total phosphorus (mg/L) 0.71 0.28 7.9 0.10
Conductivity (umhos/cm) 87 452 86 480 165 000 360
Sdlinity (ppt) 100 84 251 0
Temperature (°C) 38 32 80 20
pH 6.29 6.50 7.25 1.77

Upon discharge, produced water is diluted rapidly, typically by 30- to 100-fold within tens of
metres (OGP, 2005). At distances of 500 to 1000 m from the discharge point, the dilution factor
is 1000 to 100 000 or more. Some constituents will precipitate, and others such as trace metals
and aromatic hydrocarbons will be scavenged onto PM.

Produced water discharges are subject to regulatory limitsfor oil content. For example, under the
offshore protocol of the Barcelona Convention, oil content is not to exceed a monthly average of
40 mg/L, or 100 mg/L maximum at any time. According to worldwide data from OGP (2007),
the average oil content in offshore produced water dischargesin 2006 was 17 mg/L.

Produced sand consists of slurried particles, which surface from hydraulic fracturing, and the
accumulated formation sands and other particles including scale, which is generated during
production (MMS, 2007b). Thiswaste stream aso includes sludges generated in the produced
water treatment system, such as solids removed in filtration. Produced sand is transported to
shore and disposed of as nonhazardous oil-field waste. Estimates of total produced sand
generated from a production platform range from 0 to 35 bbl/day (USEPA, 1993).

Three other types of fluids that may be used during exploitation activities are well treatment,
workover, and completion fluids. Well treatment fluids, which consist of inhibited acids and
petroleum base solvents that are pumped into the well to improve production (USEPA, 1993), are
not discharged into the sea. Workover fluids are used to maintain or improve existing well
conditions and production rates on wells that have been in production. Completion fluids are
brines that are used to displace the drilling fluid and protect formation permesability. Excess
workover and completion fluids may be discharged to the sea. Principal contaminants can include
oil and grease, metals, and various organic compounds (USEPA, 1993). Fluids circulated through
the wellbore are centrifuged to remove any residual hydrocarbons before discharging to the sea.

54.1.5 Decommissioning

Decommissioning is the process of dismantling production and transportation facilities and
restoration of depleted producing areas in accordance with licence requirements and /or
regulations. According to the Hydrocarbons Regulations of 2007, upon termination of alicence
or relinquishment of part of the licensed area, licensees are required to (a) remove all equipment
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and installations, structures, plants, appliances, and pipelines from the relinquished areain a
manner agreed with the Minister pursuant to an abandonment plan provided by the Contract; and
(b) perform all necessary site restoration activities in accordance with good international
petroleum industry practice, and shall take all other action necessary to prevent hazards to human
life or to the property of others or the environment.

Various methodol ogies have been devel oped to remove offshore production facilities structures
during decommissioning (MMS, 2005a). These methods are generally grouped and classified as
either explosive or non-explosive, and they can be deployed and operated by divers, ROVs, or
from the surface. Factors considered by operators in selecting a method include the target size
and type, water depth, economics, environmental concerns, and weather conditions.

For offshore pipelines, the most common international practice is to abandon the pipeline in place
(Scandpower Risk Management Inc., 2004). Prior to abandonment, pipelines are purged until the
hydrocarbon levels are undetectable. In some cases, after the pipeline is purged, the pipe may be

recovered as scrap.

5.4.2 Impact Factors

Based on a preliminary evaluation, hydrocarbon exploitation was identified as an activity with the
potential for significant environmental effects, which are analyzed in detail in this section. While
the details of development and production are speculative at this stage, eight impact factors were
identified: (1) facility installation; (2) presence of structures; (3) drilling discharges;

(4) operational discharges; (5) marine debris; (6) air pollutant emissions; (7) support activities;
and (8) structure removal. Table 5.9 summarises the environmental resources potentially affected
by each impact factor.

Table5.9. Impact factors and potentially affected resources for exploitation activities.
Potentially significant impacts (X) are highlighted in yellow.

Facility |Presenceof | Drilling | Operational | Marine Al Support | Structure

Installation | Structures | Discharges | Discharges | Debris Pol.lut.ant Activities | Removal
Emissions

Resource

Air quality 0

Water quality

Sediments/geology 0

Plankton

Fishes X
Deepwater corals X

Chemosynthetic
communities

Soft bottom benthos

1|lo| X |[X|o|o|o|o

Marine mammals

Seaturtles

o
i

o

'

i
o|O0 (0|0

Marine birds - o) -

Coastal habitats -—- --- - - . -

Protected areas

Fishing activities 0

Shipping activities

Telecommunications
cables

Shipwrecks X o

Recreation and
tourism

Coastal communities

X = potentially significant impact with mitigation recommended; o = minor or negligible impact, no additional
mitigation recommended; -- = no impact.
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54.3 Effectsof Facility Installation

Sea floor-disturbing activities during installation of production facilities will resuspend bottom
sediments, crush benthic organisms, and produce turbidity. The total area of seafloor disturbed
during atypical offshore platform installation is estimated to be 2 ha(MMS, 2007b). Sparsand
subseafacilities usually disturb smaller areas.

The detailed impacts of facility installation will depend on the type of facility selected for a
particular project. Sources of impact for conventional, bottom-founded structures include:

e towing of componentsto the site;

e placement of structures on the seafloor, including foundation templates, platform jackets,
manifolds, well trees, flowline sleds, umbilical termination units, and other equipment;

e driving of pilesor anchor pilesinto the seafloor (e.g., with a hydraulic hammer);
e anchoring of barges during facility instalation; and

o effluent discharges, air pollutant emissions, and noise from barges and tugs involved in the
facility installation.

Pipelineinstallation for any particular project is likely to take several weeksto several months.
For impact analysis, it is assumed that a pipelaying barge, assisted by an offshore marine supply
vessel and crew/work boat, would install pipeline(s) on pre-determined “right of way” corridors.
Typically, sections of pipeline are welded together and laid on the sea floor as the barge moves
along the pipeline route, using anchors to hold position. If adynamically positioned pipelaying
barge is used for some portion of the work, then anchoring impacts would be avoided aong those
corridors.

Pipeline install ation would crush benthic organisms under the pipeline and anchors and introduce
turbidity in the immediate vicinity of the pipelaying operations. Generally, it is estimated that
0.32 ha of seafloor are disturbed for each kilometre of pipeline installation (Cranswick, 2001).
Assuming atotal corridor length of 25 km for ablock relatively close to shore and 160 km for a
block far from shore, the impact areas would be 8 ha and 50 ha, respectively. The area actually
affected by anchoring will depend on water depth, wind, currents, cable length, the size of the
anchor and cable, distance between anchor movements, etc.

Most of the seafloor in the licence areais expected to consist of soft-bottom benthic habitat.
Deepwater benthic communities of the Mediterranean Sea are characterised as impoverished, with
low density and low diversity (see Section 4.2.2). The main concern with regard to potential
impacts is the placement of anchors in areas such as deepwater coral communities (e.g., on the
Eratosthenes Seamount) or chemosynthetic communities. These areas are associated with
elevated densities of epifauna and fishes and are considered relatively rare and ecologically
important. Mitigation is recommended so as to avoid impacts.

There are severa submarine telecommunications cables passing through the licence area (see
Section 4.3.3). These features are susceptible to physical damage from sea floor-disturbing
activities such as anchoring and placement of structures on the seafloor. However, because the
locations of these cables are known, licensees routinely map and avoid them during detailed
project planning and it is assumed that impacts would be avoided.

Thelicence areaisin aregion where historical shipwrecks are likely to be present (see
Section 4.3.4). These features are susceptible to physical damage from sea floor-disturbing
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activities such as anchoring and placement of structures on the seafloor. Mitigationis
recommended so as to avoid impacts.

— Conclusion: Installation of production facilities will disturb the seafloor; the extent
will depend on the type of structure but is estimated to be 2 ha per platform facility.
Pipeline installation typically disturbs of sea floor about 0.32 hectares per kilometre,
or 50 hectares for a 160-km pipeline. Theimpacts are likely to persist for several
years. Impactsin soft bottom areas are considered negligible due to low density and
low diversity of the deepwater benthic communities. However, placement of
facilitiesin areas of deepwater corals or chemosynthetic communities would
represent a significant impact. Potential damage to shipwrecks or other submerged
archaeol ogical resources could be significant and should be avoided.

— Existing Control Measures. No existing control measures were identified.

— Recommended Mitigation — Licensees proposing to construct production facilities
within the Eratosthenes Seamount area (defined in Section 6.0) should be required to
use high-resolution seismic survey (i.e., geohazards) data, three-dimensional (3D)
seismic survey data, and any other pertinent information available to identify hard
bottom areas that could support deepwater coral communities. If any such areas are
identified, licensees should be required to maintain a separation distance of at least
100 m from the location of all proposed sea floor disturbances (including those
caused by anchors, anchor chains, wire ropes, seafloor template installation, and
pipeline construction).

— Recommended Mitigation — Licensees proposing to construct production facilities
within the licence area should be required to evaluate the potential for high-density
chemosynthetic communities around each proposed facility location. If any such
features are identified, maintain a separation distance of at least 100 m from sea floor
disturbances (including those caused by anchors, anchor chains, wire ropes, sea floor
template installation, and pipeline construction) within the activity footprint.

— Recommended Mitigation: Licensees proposing to construct production facilitiesin
the licence area should be required to (1) conduct a remote sensing survey of the sea
floor to evaluate the potential for shipwrecks and other submerged archaeological
resources and (2) submit an archaeological assessment report by a qualified marine
archaeol ogist to include any identified archaeol ogical resources and recommendations
for avoidance or further investigation (see Section 6.0 for details).

5.4.4 Effectsof the Presence of Structures (including Noise and Lights)

In contrast to exploratory drilling rigs, production facilities typically remain in place for 20 to

30 years. During thistime, the physical presence of the platform, as well as noise and lights from
routine operations, may affect marine biota including plankton, fishes, marine mammals, sea
turtles, and birds. In addition, the presence of subsea pipelines can create an “artificial reef”
effect on the seafloor, attracting epibiota and fishes.

Effects on Benthic Communities

Over time, platform legs will develop an attached community of epibiota. Potential colonists
typically include ascidians, barnacles, bryozoans, hydroids, and sponges. Data from offshore
platforms (Gallaway and Lewbel, 1982) and fouling plate studies (Danek and Lewbel, 1986)
indicate that the biomass of fouling biota decreases with increasing water depth. The
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development of a mature, climax fouling community typically requires several years on newly
exposed hard substrates (Marine Resources Research Institute, 1984).

Sporadic sloughing of biological debris from the platform fouling community may produce
organic enrichment underneath the platform (Wolfson et a., 1979). Effects may include
increased total organic content of sediments and altered benthic communities.

Pipelines will also be colonised by algae and epifauna and will attract fishes. Observations along
existing pipelines typically show that epibiota colonise exposed surfaces, and numerous fishes are
attracted to submerged structures.

Effects on Plankton and Fishes

Zooplankton and ichthyoplankton may be attracted to lights associated with offshore structures.
Fish larvae are strongly attracted to lights at night (Victor, 1991). Light emissions from
operations are likely to have negligible impacts on planktonic communities due to the small area
of ocean affected.

Offshore platforms attract fishes, providing shelter and food in the form of attached fouling biota
(Gallaway and Lewbel, 1982; Wilson et al., 2003, 2005). Offshore structures typically attract
epipelagic fishes such as tunas, dolphin, billfishes, and jacks (e.g., Holland et al., 1990; Higashi,
1994). Stanley and Wilson (2000) reported finding 10 000 to 30 000 fishes associated with
individual platforms; the lowest numbers were found at the largest and deepest structures. The
density of fishes around platforms was 10 times greater than in open water. This“artificial reef
effect” is generally considered a beneficial impact.

Effects on Marine Mammals

Some marine mammals may avoid areas around production platforms due to noise. Others might
be attracted to fish populations around the structures. The most likely impacts would be
short-term behavioural changes such as diving and evasive swimming, disruption of activities, or
departure from the area.

Richardson et al. (1995) defined four zones of potential noise effects on marine mammals. In
order of increasing severity, they are (1) audibility; (2) responsiveness (behavioural effects);
(3) masking; and (4) hearing loss, discomfort, or injury (physical effects). Thelevels of sound
produced during drilling are sufficient to be audible and produce behavioural responses but are
much lower than those known to cause hearing loss, discomfort, or injury.

Low-freguency noise from offshore production activities can be detected by marine mammals
(Richardson et al., 1995). Mysticetes (baleen whales such as fin whales) are more likely to detect
low-frequency sounds than are most odontocetes (e.g., dolphins), which have their best hearing in
high frequencies. There is some other offshore drilling and production activity in the region (e.g.,
offshore Egypt), so this would not represent a novel source. However, noise associated with
drilling isrelatively weak in intensity, and the animals' exposure to these sounds would be
transient. Some of the noise (from vessel engines and propellers) would be similar to the existing
noi se associated with shipping traffic in the region.

Effects on Sea Turtles

Some seaturtles may be attracted to offshore structures (Rosman et al., 1987; Lohoefener et al.,
1990). However, considering that each drilling rig will be asingle, temporary structure, any
impacts on turtle populations are likely to be negligible. In the Gulf of Mexico where thousands
of offshore structures are present, platform lighting is considered unlikely to appreciably reduce
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the reproduction, numbers, or distribution of seaturtles (National Marine Fisheries Service,
2001).

Turtle hatchlings are attracted to and can be disoriented by artificial lighting (National Research
Council, 1990). It has been hypothesized that they may be attracted to brightly lit offshore
structures, where they could be subject to increased predation by birds and fishes that also are
attracted to these structures. However, the platform would be far from the nearest shoreline and
any turtle nesting beaches. Therefore, the risk of any impacts on hatchlingsis small.

Effectson Marine Birds

Both positive and negative impacts of offshore structures on birds have been noted. Some birds
may be attracted to offshore structures because of the lights and the fish populations that
aggregate around these structures. Birds may use offshore structures for resting, feeding, or as
temporary shelter from inclement weather (Russell, 2005). However, birds migrating over water
at night have been known to strike offshore structures, resulting in death or injury (Wiese et al.,
2001; Russell, 2005).

Visual/Aesthetic Effects

Platforms are not likely to be visible from shore. Offshore structures such as drilling rigs and
platformstypically are visible from shore at distances of 5 to 16 km, with small structures (e.g., a
singledrilling rig) barely visible at 5 km from shore. On aclear night, lights on top of offshore
structures could be visible to a distance of approximately 32 km (MMS, 2007b). Minimum
distances to shore from individual licence blocks range from 11.4 to 178 km.

— Conclusion: The physical presence of platforms will attract pelagic fishes. Birds
may use offshore platforms as stopping places. Noise and lights may cause minor
behavioural changesin marine mammals and seaturtles (e.g., attraction or
avoidance). Benthic communities may be affected by sloughing of organic debris
from platforms, and by the physical presence of pipelines on the seafloor. The
impacts are considered minor.

— Existing Control Measures: No existing control measures were identified.

— Recommended Mitigation: No additional measures are recommended.

545 Effectsof Drilling Discharges

The fate and effects of drilling discharges during exploration have been discussed in

Section 5.3.5. Effects during development drilling would be qualitatively similar. However,
because numerous wells would be drilled at each production location, the areal extent and severity
of benthic impacts would be greater than for exploratory drilling.

Continental Shelf Associates, Inc. (2006) studied drilling discharge impacts at severa sites on the
Gulf of Mexico continental slope in water depths of 1033 to 1125 m. Two sites were sampled
post-exploration and three sites were sampled post-development. Both WBFs and SBFs were
used at these sites. Cuttings deposits covered a maximum area of 108 ha at one post-development
site, compared with about 13 hafor a single exploratory well. At both post-exploration and
post-development sites, areas of SBF cuttings deposition were associated with elevated organic
carbon concentrations and anoxic conditions. Areas within about 500 m of drillsites had patchy
zones of disturbed benthic communities, including microbial mats, areas lacking visible benthic
macroinfauna, zones dominated by pioneering stage assemblages, and areas devoid of
surface-dwelling species. Infaunal and meiofaunal densities generally were higher near drilling,
although some faunal groups were less abundant near drillsites. Some stations near drilling had
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lower diversity, lower evenness, and lower richness indices compared with stations away from
drilling. Some stations affected by drilling were dominated by high abundances of one or afew
deposit-feeding species, including known pollution indicators. The severity of these impacts was
greatest at two post-devel opment sites that had the largest discharge volumes of SBF cuttings
during drilling.

Most of the seafloor in the licence areais expected to consist of soft-bottom benthic habitat.
Deepwater benthic communities of the Mediterranean Sea are characterised as impoverished, with
low density and low diversity (see Section 4.2.2). The main concern with regard to potential
impacts is the accumulation of SBF cuttings around wellsites in areas such as deepwater coral
communities (e.g., on the Eratosthenes Seamount) or chemosynthetic communities. These areas
are associated with elevated densities of epifauna and fishes and are considered relatively rare and
ecologically important.

Several telecommunications cables pass through the licence area, and historical shipwrecks are
likely to be present (see Sections 4.3.3 and 4.3.4). Drilling discharges are not likely to adversely
affect these features, and it is expected that they would be avoided during site selection.
Therefore, no impacts are anticipated.

— Conclusion: Drilling fluids and cuttings will accumul ate on the seafloor, resulting in
changes in bottom contours, grain size, barium concentrations, and perhaps
concentrations of other metals. These changes occur primarily within afew hundred
metres around each wellsite and may persist for several years. Impacts of these
accumulations in soft bottom areas are considered minor or negligible due to low
density and low diversity of the associated deepwater benthic communities.

However, dischargesin areas of deepwater coral communities or chemosynthetic
communities could represent a significant impact and should be avoided.

— Existing Control Measures: No existing control measures were identified.

— Recommended Mitigation — Before conducting drilling activities within the
Eratosthenes Seamount area (defined in Section 6.0), licensees should be required to
use high-resolution seismic survey (i.e., geohazards) data, three-dimensional (3D)
seismic survey data, and any other pertinent information available to identify hard
bottom areas that could support deepwater coral communities. If any such areas are
identified, licensees should be required to maintain a separation distance of at least
500 m from any proposed drilling fluid and cuttings discharge location.

— Recommended Mitigation — Before conducting drilling activitiesin the licence area,
licensees should be required to evaluate the potential for high-density chemosynthetic
communities around each proposed wellsite and, if any such features are identified,
maintain a separation distance of at least 500 m from the location of any proposed
drilling fluid and cuttings discharge.

54.6 Effectsof Operational Discharges

Routine discharges during production include produced water, workover and completion fluids,
treated sewage and domestic wastes (including food waste), deck drainage, and miscellaneous
discharges.

Produced water islikely to be the largest effluent discharge during production and would affect
water quality near offshore production facilities by adding hydrocarbons, trace metals, and BOD
to the environment. Studies indicate that produced water has low intrinsic toxicity (OGP, 2005).
Environmental effects have been evaluated in several studies. Studies have demonstrated
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accumulation of produced water contaminants in sediments around discharging facilities, but
limited environmental effects (Neff, 2002; OGP, 2005). The results of ecological and human
health risk assessments indicate that constituents in produced water discharges present very little,
if any, toxicological risk to the biota or to humans eating fish or shellfish from the area
(Continental Shelf Associates, Inc., 1997).

Workover and completion fluids (brines) are expected to be rapidly diluted and have little or no
impact on water quality. In the open ocean, these discharges will be rapidly diluted to ambient
concentrations and conditions within tens of metres of the discharge point.

Sanitary and domestic waste from manned production facilities and support vessels may affect
concentrations of suspended solids, nutrients, and chlorine, aswell as generating BOD. Itis
assumed that one person generates 100 L/d of sanitary waste and 220 L/d of domestic waste. Itis
predicted that sanitary wastes have an associated BOD of 240 mg/L. These discharges are
expected to be rapidly diluted in the open ocean (MMS, 2007b). Impacts would likely be
undetectable beyond tens of metres from the source.

As previously discussed, deck drainage consists of all waste resulting from rainfall, rig washing,
deck washings, tank cleaning operations, and runoff from curbs and gutters, including drip pans
and work areas. Offshore production facilities are designed to contain runoff and prevent oily
drainage from being discharged. Because of the separation and treatment of water from oily areas
prior to discharge, deck drainage is not expected to produce a visible sheen or any other detectable
impacts on water quality. Assuming atypical surface area of about 10 000 m? for a production
facility and a maximum monthly rainfall of about 100 mm, the monthly average deck drainage
would be 1000 m®.

Additional miscellaneous discharges typically occur from numerous sources on an offshore
platform. Examples include uncontaminated freshwater and seawater used for cooling water and
ballast, desalination unit discharges, BOP fluids, and boiler blowdown discharges (USEPA,
1993). These discharges must meet MARPOL requirements and are expected to be rapidly
diluted in the open ocean. Impacts on water quality would likely be undetectable beyond tens of
metres from the source.

— Conclusions— Operational effluent discharges, including produced water, are likely
to have minor or negligible effects on water quality within afew tens to hundreds of
metres around production facilities.

— Existing Control M easur es — Offshore platforms and support vessels must comply
with MARPOL requirements including provisions concerning sewage, food waste,
oily waste, and garbage.

— Recommended Mitigation — No additional mitigation is recommended.

547 Effectsof Marine Debris

All solid waste generated during development and production will be transported to shore for
disposal at approved facilities. In general, less solid waste is generated during production than
during drilling activities. Monthly solid waste based on historical datafor atypical drillshipis
expected to be about 40 000 kg, including general waste, galley waste, used waste oil and oil/fuel
filters, absorbents, oily water, cardboard, plastic, paper, batteries, wood, etc. Most petroleum
companies have implemented waste management programmes that apply the principles of source
reduction, reuse, and recycling to reduce the amount of waste generated.
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Disposal of trash and debrisin the ocean is prohibited under MARPOL, and drilling rigs operate
under a Garbage Management Plan to ensure adherence to MARPOL. However, materia from
drilling rigs occasionally may accidentally fall overboard.

Pieces of debristhat fall overboard, such aswelding rods, buckets, and pieces of pipe, are
eventually colonised by epibiota. They also attract fishes due to their physical structure on the
otherwise flat seafloor, resulting in aminor, local impact on the benthic community (Shinn et al.,
1993). Theimpact islimited to afew metres to tens of metres of the wellbore.

Marine debris can harm marine mammals, turtles, and birds. Marine mammals can become
entangled in and ingest trash and debris, including materials lost overboard during offshore ail
and gas operations (Laist, 1996). Marine debris is among the threats affecting the population
status of both humpback whales and sperm whales (National Marine Fisheries Service, 1991,
2006). Similarly, ingestion of, or entanglement with, accidentally discarded debris can kill or
injure seaturtles (Laist, 1996; Lutcavage et al., 1997) and is among the threats affecting the
endangered popul ation status of several seaturtle species (National Research Council, 1990).
L eatherback turtles are especially attracted to floating debris, particularly plastic bags, because it
resembles their preferred food, jellyfish. Ingestion of plastic and styrofoam can result in
drowning, lacerations, digestive disorders or blockage, and reduced mobility. Finally, marine
debris can aso injure or kill birds that ingest or become entangled in it.

— Conclusions— Marine debris accidentally lost overboard from offshore production
facilities and service vessels has the potential to adversely affect marine mammals,
turtles, and birds through entanglement and ingestion. In addition, metal debris such
as welding rods and buckets can clutter the sea floor around wellsites.

— Existing Control Measur es — Platforms and support vessels must comply with
MARPOL requirements including the prohibition of disposing trash into the sea. The
discharge requirements for the Mediterranean Sea as a“ special area” under Annex V
will take effect on 1 May 2009. After that date, disposal into the Mediterranean Sea
of the following will be strictly prohibited: all plastics, including but not limited to
synthetic ropes, synthetic fishing nets and plastic garbage bags and all other garbage
including paper products, rags, glass metal, bottles, crockery, dunnage, lining and
packing materials.

— Recommended Mitigation — No additional mitigation is recommended.

548 Effectsof Air Pollutant Emissions

Table 5.10 lists estimated emissions for atypical development well and production platform.
Platform equipment typically is powered by natural gas or diesel engines that emit air pollutants
including NOy, CO, SO,, and VOCs, aswell as PM and greenhouse gases such as CO, and CH..
Support vessels and helicopters also emit air pollutants from combustion of diesel fuel (vessels)
and aviation fuel (helicopters).

Table5.10. Estimated air pollutant emissions for atypical development well and production
platform (From: MMS, 2007b).

Emissions
Source Carbon Nitrogen Particulate Sulphur g?lztrl]lii
Monoxide Oxides Matter Oxides 9
Compounds
Drilling of a development well
(metric tonnes/well) 52 195 0.54 23 19
Production platform operation 47.3 40.0 041 18 18.8
(metric tonnesyear)
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As noted previously, some of these gases are known to degrade to form different compounds, and
these degradation products and transformation processes are important in the context of problems
such as global warming and acidification.

Air pollutant emissions from platforms are expected to be rapidly diluted and dispersed in the
offshore atmosphere. There may be some decrease in air quality within several hundred metres
around platforms. However, no detectable impacts on air quality in Cyprus are expected based on
the relatively small quantities of pollutants emitted and the distance from shore.

No air pollutant modelling was done for this Environmental Report. It is assumed that modelling
may be done for individual development and production projects as part of the EIA process,
depending on the scope of the project. Asan initial approximation, the significance of estimated
annual emissions can be evaluated by applying a method used in the U.S. Gulf of Mexico (MMS,
2008). In this method, estimated emissions and compared to annua “exemption levels’ based on
the distance from shore. For the licence area, the nearest portions of Block 1 are 11.4 km from
land, and the corresponding exemption levels would be 233 tons for NO,, PM, SOy, and VOC,
and 12 442 tonsfor CO. The annua emissions for atypical production platform (Table 5.10) are
well below these thresholds, indicating that emissions are not likely to have any significant effects
onshore.

— Conclusions— Air pollutant emissions from offshore production facilities are
expected to have negligible impacts on air quality. Due to the distance offshore, no
impacts on coastal or onshore air quality are expected.

— Existing Control M easur es — Offshore platforms and support vessels must comply
with MARPOL Annex VI, which sets limits on sulphur oxide and nitrogen oxide
emissions from ship exhausts and prohibits deliberate emissions of ozone-depleting
substances including halons and chlorofluorocarbons. MARPOL also sets limits on
emissions of nitrogen oxides from diesel engines and prohibits the incineration of
certain products on board such as contaminated packaging materials and
polychlorinated biphenyls. Also, under the Hydrocarbons Regulations of 2007,
licensees are required to ensure that all machinery, equipment, and installations used
by the licensee and subcontractors comply with generally accepted standards in the
international petroleum industry and are of proper construction and kept in good
working order.

— Recommended Mitigation — No additional mitigation is recommended.

54.9 Effectsof Support Activities

During the expl oitation phase, offshore service vessels and helicopters will provide support from
an onshore base. A location has not been identified at this stage, but likely candidates would
include Larnaca or Limassol. These are both well-devel oped ports with the capacity to provide
needed support services. It isnot known at this stage whether new or expanded facilities would
be needed to support development and production.

A typical project would involve two support vessels making at least one round trip per day
between the shorebase and the offshore facility. One helicopter also would be used for personnel
movement and other trips as needed to transport critical equipment to therig. The helicopter is
assumed to make two round trips per day and is assumed to operate out of either Larnaca
International Airport and/or Paphos International Airport. Support vessels and helicopters would
normally follow the most direct route between the wellsite and the onshore base, weather and
traffic permitting.
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Effects on Marine Mammals

Thereisasmall possibility of asupply boat striking a marine mammal during routine operations.
Therisk issimilar to that associated with existing vessel traffic in the region. Collisions with
dolphins or whales are considered highly unlikely; most dolphins are agile swimmers and are
unlikely to collide with vessels. Of 11 marine mammal species known to have been hit by
vessels, fin whales are struck most frequently, sperm whales are hit commonly, and records of
collisions with Bryde swhales are rare (Laist et a., 2001). Although all sizes and types of vessels
can collide with whales, most lethal or severe injuries are caused by ships 80 m or longer and
traveling 14 knots or faster (Laist et a., 2001).

Vessd strikes are among the threats affecting the population status of both humpback whales and
sperm whales (National Marine Fisheries Service, 1991, 2006). Sperm whales are vulnerable to
ship strikes because they typically spend up to 10 minutes “rafting” at the surface between deep
dives (Jaguet et al., 1998). There have been many reports of sperm whales of different age classes
being struck by vessels, including passenger ships and tug boats. There were also instancesin
which sperm whales approached vessels too closely and were cut by the propellers (National
Marine Fisheries Service, 2006).

Therare, critically endangered Mediterranean monk seal may be present in nearshore Cyprus
waters (Dendrinos and Demetropoul os, 1999) but is unlikely to be found in offshore waters of the
licence area due to the depth and distance from shore.

Thereisaremote possibility of asupply boat striking a sea turtle during routine operations.
Vessel strikes are among the threats affecting the endangered population status of several sea
turtle species (National Research Council, 1990). Therisk issimilar to that associated with
existing vessel traffic in the region. Studies indicate that seaturtles are at the sea surface only
about 10% of the time and readily sound (dive) to avoid approaching vessels (Byles, 1989;

L ohoefener et al., 1990; Keinath and Musick, 1993; Keinath et al., 1996).

Dueto the relatively infrequent nature of the support vessel traffic, the likelihood of striking a
marine mammal or turtle is considered low.

Effects on Marine Birds

Vessel and helicopter traffic could periodically disturb individuals or groups of coastal birds. Itis
likely that individual birds would experience at most a short-term, behavioural disruption.

While the impact in general would be minor, it could be significant if helicopters traveled
frequently over SPAs designated under the Birds Directive, or other IBAs. There are currently
seven designated SPAs in Cyprus (European Commission, 2008). In addition, BirdLife
International (2008) identifies 25 IBAs on Cyprus. IBA sitesin the vicinity of Limassol include
Akrotiri cliffs, Akrotiri salt lake including Bishop's Pool, Phasouri reedbeds, Episkopi cliffs, and
Cape Aspro. IBA sitesin thevicinity of Larnacainclude Larnaca salt lakes and Cape Greco.

Effects on Fishing and Shipping Activities
Support vessels would normally be expected to follow the most direct route between the wellsite

and onshore support base, weather conditions permitting. Accordingly, significant impacts on
fishing are expected to be avoided.
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— Conclusions — Support operations are likely to use existing port facilitiesin Cyprus
and would represent a minor increase in the existing level of operations at these ports.
It is not known whether new or expanded facilities are expected to support
exploitation operations. Vessd traffic involves asmall risk of striking a marine
mammal or turtle. The likelihood of striking a marine mammal or turtle is considered
low. Helicopters crossing coastal habitats may disturb bird colonies; the impacts
would be minor in most cases, but potentially significant if the route passed across
coastal SPAs or IBAs.

— Existing Control M easures— No existing measures were identified. It isassumed
that licensees would be required to notify the relevant Cyprus maritime authorities of
the planned devel opment and production facility location, support base, and
frequency of support vessel operations.

— Recommended Mitigation — Licensees should be advised that helicopters engaged in
support operations should avoid flying over SPAs and IBAs when travelling to or
from the production facility. A map of SPAsand IBAs should be provided for this
purpose.

5.4.10 Effectsof Structure Removal

During decommissioning, platform facilities would be removed. Typically, the platform legs are
cut at the mudline so that no obstruction would protrude from the seafloor (MMS, 2005a). Itis
not known at this time whether explosive charges would be used during decommissioning in the
licence area.

For offshore pipelines, the most common international practice is to abandon the pipeline in place
(Scandpower Risk Management Inc., 2004). Prior to abandonment, pipelines are purged until the
hydrocarbon levels are undetectable. In some cases, after the pipeline is purged, the pipe may be
recovered as scrap. In general, the environmenta impacts of abandoning a pipelinein place are
minimal, as compared with those of removing it such as emissions and sea floor disturbance
(Scandpower Risk Management Inc., 2004).

If explosive charges are used for platform removal, then there is the potential for impacts to
fishes, marine mammals, and seaturtles (Klimaet al., 1988; Viada et al., 2008). Studies
conducted at platform removal sitesin the Gulf of Mexico estimated that between 2000 and

6000 fishes were killed during explosive platform removals (Gitschlag et al., 2000). However, the
numbers of fish killed typically are small relative to the overall population and existing sources of
mortality. Deaths and injuries of marine mammals and turtles have been reported (Klimaet al.,
1988; Gitschlag et al., 2000) but are now effectively avoided through mitigation and monitoring.

It is assumed that if explosives are used, the decommissioning plan would include monitoring for
the presence of marine mammals prior to any underwater detonations. This monitoring is
standard industry procedure and would avoid potential impacts of explosives on marine mammals
and turtles (Klimaet al., 1988; Gitschlag et a., 2000).

— Conclusions— Removal of offshore production structures has the potential to kill or
injure marine mammals or turtles if explosives are used to sever the platform legs.

— Existing Control Measures — No existing measures were identified.
— Recommended Mitigation — Licensees should be required to follow international

best practice for safe structure removal including monitoring for marine mammals
and turtles if explosives are to be used.
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5.5 ACCIDENTAL EVENTS

Potential accidents considered in this SEA are (1) il spills and (2) hydrogen sulphide rel eases.

55.1 Oil Spills

An ail spill isan accident that could occur during any phase of offshore hydrocarbon activities
(prospecting, exploration, or exploitation). Potential sources considered here, in order of
importance, include (1) a crude oil spill from ablowout; (2) adiesel fuel spill; (3) adrilling fluid
base ail spill; and (4) streamer cable fluid leak.

5.5.1.1 Crude Oil Spill from a Blowout

A crude oil spill isarare event that could occur asaresult of ablowout. A blowout isan
uncontrolled flow of reservoir fluids into the wellbore, and sometimes catastrophically to the
surface. A blowout may consist of saltwater, oil, gas, condensate, or a mixture of these. During
drilling, all wells are equipped with a BOP, a specia assembly of high pressure valvesfitted to
the top of awell to prevent high-pressure oil or gas from escaping.

Worldwide statistics from offshore drilling provide a reasonable basis for evaluating spill risk.
According to Holand (1997), the average blowout frequency for exploration drilling in the U.S.
Gulf of Mexico is 0.00593 blowouts per well drilled, or 1 blowout per 169 exploration wells
drilled. Similarly, the MMS Safety and Environmental Management Program blowout incident
rate for 1996 to 1999 was approximately 5 blowouts per 1000 well starts, or /200 (MMS, 2001).
For the North Sea, the estimated frequency is 0.00630 blowouts per well drilled, or 1 blowout per
159 exploration wells (Holand, 1997).

Most blowouts do not result in il spills. For example, of the 151 well blowouts reported in the
Gulf of Mexico from 1971 to 1995, only 18 (i.e., 12%) resulted in oil spills. Thetotal volume
released from all of these spills was 1000 bbl of crude oil and condensate (MMS, 2001). Between
1964 and 1999, almost al offshore spills (94%) from drilling and production-rel ated operations
on the U.S. outer continental shelf were less than or equal to 1 bbl in size (Anderson and LaBelle,
2000). Generally, historical dataindicate that a blowout occurring and resulting in alarge oil spill
of any sizeisvery unlikely.

The environmental and socioeconomic effects of a crude oil spill could vary substantially
depending on the size of the spill, its chemical characteristics, the oceanographic and
meteorological conditions at the time, and the effectiveness of spill response measures. At
minimum, the spill would affect water quality by producing an oil slick on the sea surface and
increasing hydrocarbon concentrations due to dissolved components and small oil droplets.

A spill could affect air quality in the vicinity of the spill site by introducing V OCs through
evaporation. A subsurface blowout could also affect benthic communities by resuspending and
dispersing sediments within about a 300-m radius (MMS, 2007b). Marine mammals, seaturtles,
and coastal and marine birds could be affected through various pathways. direct contact,
inhalation of ail or related volatile distillates, ingestion of oil (directly, or indirectly through the
consumption of oiled prey species), and impairment of feeding. A spill reaching the shoreline
could affect coastal resources, including turtle nesting beaches, marine protected areas, coastal
bird populations, and recreation and tourism. Response and cleanup activitiesin coastal and
offshore waters could interfere with local fishing and shipping activities.
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— Conclusions— Depending on spill characteristics, oceanographic and meteorological
conditions, and the effectiveness of spill response measures, a crude oil spill from a
blowout could have significant environmental and socioeconomic effects. Potentially
affected resources could include water quality, air quality, benthic communities,
marine mammals, sea turtles, marine and coastal birds, coastal habitats, protected
areas, recreation and tourism, and coastal communities. Response and cleanup
activitiesin coastal and offshore waters could interfere with local fishing and
shipping activities.

— Existing Control Measures—Under MARPOL, ships (including drilling rigs) are
required to have in place a Shipboard Oil Pollution and Emergency Plan (SOPEP).
The SOPEP will contain the necessary reporting procedures and actions required to
control discharge, and the steps necessary to initiate an external response for any
spills. In addition, the Hydrocarbons Regulations of 2007 require operators to have a
Contingency Plan for hydrocarbon leakages or spillage. Prior to the commencement
of any drilling operations, the licensee prepares and submits to the Minister for
evaluation and approval a contingency plan for hydrocarbon leakage. 1n the event of
leakage, the licensee is required to immediately apply the contingency plan.

— Recommended Mitigation — No additional mitigation is recommended. However,
additional oil spill trajectory modelling is recommended to aid in predicting the fate
of an oil spill at various locationsin the licence area, identifying potentially affected
environmental resources, and determining minimum response times for contingency
planning. (See Chapter 6 for details.)

55.1.2 Diesd Fuel Spill

A diesel fuel spill isan accident that could occur during any phase of offshore hydrocarbon
activities (prospecting, exploration, or exploitation). Potential sources would include vessel
collisions or groundings, tank ruptures, or a hose break during at-sea refuelling operations. A
large spill, such as one resulting from adiesel tank rupture, would be an extremely rare event.
The probability has not been estimated, but historical datafor a highly active region (the Gulf of
Mexico) include no such incidents between 1981 and 1999 (Anderson and LaBelle, 2000; MMS,
2007b). Historical dataindicate that most diesel spills are <1 bbl, and for spills greater than this,
the median sizeis 5 bbl (MMS, 2000).

Groundings and vessel collisions are a frequent cause of spillsin the Mediterranean region.
Alexopoulous and Dounias (2005) noted that of 273 ship incidentsin the Mediterranean Sea from
1981 to 2000, 123 (45%) caused oil pollution. Grounding, contact and collision were the primary
causes for the oil spills during the latter portion of this period (from 1994 to 2000). Tankersand
bulk carriers were responsible for almost 77% of oil spills, primarily due to accidents during
terminal operations. Accidents occurred due to pipes being ruptured or |eaking, mooring ropes
being broken, hoses being disconnected or parted, faulty valves, etc.

The environmental and socioeconomic effects of a diesel fuel spill would depend on the size of
the spill, the oceanographic and meteorological conditions at the time, and the effectiveness of
spill response measures. In general, adiesel fuel spill would be subject to rapid dispersal,
weathering, evaporative losses, and dissipation throughout the water column. It would affect air
quality in the vicinity of the spill site by introducing VOCs through evaporation. A diesel spill
would affect local water quality by increasing hydrocarbon concentrations. Water column biota
near the spill site, such as plankton and fishes, could be affected, because diesel fuel is highly
toxic. While adult and juvenile fishes may actively avoid alarge ail spill, the planktonic eggs and
larvae would be unable to avoid contact. Eggs and larvae of fisheswill die if exposed to certain
toxic fractions of spilled oil.
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A diesel fuel spill would not be expected to have any impact on benthic communities, as the
hydrocarbons would not be expected to reach the seafloor. In addition, it isunlikely that a small
diesel fuel spill would affect coastal water quality or coastal habitats, as minimum distances to
shore from individual licence blocks range from 11.4 to 178 km.

— Conclusions— Depending on spill size, oceanographic and meteorological
conditions, and the effectiveness of spill response measures, adiesal fuel spill could
have significant environmental and socioeconomic effects. The main effects would
be degraded water quality near the spill site and localised toxicity to water column
biota. Except in the event of alarge diesel spill close to shore, significant effects on
coastal habitats, protected areas, recreation and tourism, and coastal communities are
unlikely. Response and cleanup activities in coastal and offshore waters could
interfere with local fishing and shipping activities

— Existing Control Measures— Under MARPOL, ships (including drilling rigs) are
required to have in place a SOPEP. The SOPEP will contain the necessary reporting
procedures and actions required to control discharge, and the steps necessary to
initiate an external response for any spills. In addition, the Hydrocarbons Regulations
of 2007 require operators to have a Contingency Plan for hydrocarbon leakages or
spillage. Prior to the commencement of any drilling operations, the licensee prepares
and submits to the Minister for evaluation and approval a contingency plan for
hydrocarbon leakage. In the event of leakage, the licensee is required to immediately
apply the contingency plan.

— Recommended Mitigation — No additional mitigation is recommended. However,
additional oil spill trgjectory modelling is recommended to aid in predicting the fate
of an oil spill at various locationsin the licence area, identifying potentially affected
environmental resources, and determining minimum response times for contingency
planning. (See Chapter 6 for details.)

5.5.1.3 Drilling Fluid Base Oil Spill

SBFs contain a synthetic base oil that is mixed with other constituents to prepare the drilling fluid.
In the Gulf of Mexico, an offshore region with frequent drilling activity, there were 53 SBF spills
between 2001 and 2004 (MMS, 2007b). Most spills were less than 50 bbl, but three were greater
than 1000 bbl. Two of the three large spills were caused by an emergency disconnect of the
marine riser, and the third by riser failure. For impact analysis, it was assumed that a small spill
of SBF base oil could occur at awellsitein the licence area.

A drilling fluid base oil spill would be expected to sink to the seafloor (Boland et al., 2004).
Most of the impact would be on the sea floor, where the SBF would accumulate. Impacts would
be similar to those described previously for SBF cuttings discharges, including elevated organic
carbon concentrations and localised anoxia. Benthic community effects could include microbial
mats, zones dominated by pioneering stage assemblages or pollution indicator species, and areas
devoid of surface-dwelling species (Continental Shelf Associates, Inc., 2006).
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— Conclusions—Thereisasmall risk of a spill of base oil from SBFs during
exploration or exploitation. The main effects would be on the benthic community
beneath the drilling rig or platform, including burial, smothering, and impacts of
localised anoxia.

— Existing Control M easures— Under MARPOL, ships (including drilling rigs) are
required to have in place a SOPEP. The SOPEP will contain the necessary reporting
procedures and actions required to control discharge, and the steps necessary to
initiate an external response for any spills.

— Recommended Mitigation — Other recommendations (see Section 5.3.5 and 5.4.5)
for avoiding deepwater coral and chemosynthetic communities during project siting
should suffice to also avoid significant impacts from an SBF base oil spill.

55.1.4 Streamer Cable Fluid Leak or Spill

Streamer cables towed by seismic survey vesselstypically contain alight aliphatic hydrocarbon
(similar to kerosene) for electrical insulation and neutral buoyancy. Breaksin the cable are rare
and usually occur when currents drag the cables around a fixed structure (e.g., aplatform). Fish
bites from large fishes may also occasionally puncture towed streamer cables. If astreamer cable
were damaged or began leaking, small volumes of the cable fluid could be released into the ocean.
In most cases, the spill would be limited to the volume of one section of the streamer, which is
roughly 100 to 200 L of fluid (Continental Shelf Associates, Inc., 2004).

The released fluid would be expected to evaporate rapidly and be quickly diluted by seawater.
The areathat could be affected by a spill of cable fluid would be within afew metres to tens of
metres of the cable. The spill would have a brief, localised impact on water quality by producing
a sheen on the sea surface. The impacts would be minor.

Newer cables do not contain buoyancy fluids, but instead rely on a solid foam polymer for
buoyancy (Continental Shelf Associates, Inc., 2004). Use of these cables obviously avoids the
risk of spilling cable fluid.

— Conclusions— Thereisasmall risk of aleak or spill from streamer cables during
seismic surveys. The volume would typically be small (e.g., 100 to 200 L), and the
spill would have minor, localised effects on water quality.

— Existing Control M easures— Under MARPOL, ships including seismic survey
vessels are required to have in place a SOPEP. The SOPEP will contain the
necessary reporting procedures and actions required to control discharge, and the
steps necessary to initiate an external response for any spills.

— Recommended Mitigation — No additional mitigation is recommended.

55.2 Hydrogen Sulphide Release

A release of hydrogen sulphide (H.S) is an accident that could occur during the exploration or
exploitation phase. Sulphur may be present in oil as elemental sulphur, within H,S gas, or within
organic molecules (MMS, 2007b). Although sulphur-rich petroleum is often called “ sour”
regardless of the type of sulphur present, the term “sour” should properly be applied to petroleum
containing appreciable amounts of H,S, and “ sulphurous’ should be applied to other sulphur-rich
petroleum types. Gas streams with H,S are frequently treated offshore by amine units to reduce
the corrosive properties of the product.
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Environmental, health, and safety concerns associated with an H,S release include irritation,
injury, and lethality to personnel and wildlife, and equipment and pipeline corrosion. However,
therisk ishighly localised. Normally, dispersion mechanisms in the atmosphere (wind, etc.)
cause natural gas leaks and associated H,S to disperse quickly. According to MMS (2007b), for a
very large facility (throughput on the order of 100 MMcfd of produced natural gas) with high
concentration levels (on the order of 20 000 ppm) and with very calm winds (speed of <1 m/sec),
H,S levels reduce to 20 ppm at several kilometres from the source; H,S levels are reduced to

500 ppm at 1 km. Most “sour gas’ facilities have H,S concentrations below 500 ppm, which
reduces to 20 ppm within the dimensions of atypical platform (or considerably less).

Therisk of significant water column effectsislow because H,Sis highly soluble in water and is
oxidised over aperiod of hours (MMS, 2007b).

— Conclusions— An accidental H,S release could have significant localised effects on
air quality and human health. The extent of the risk would depend on the size and
H,S concentration of the release and ambient meteorological conditions.

— Existing Control M easur es — Under the Hydrocarbons Regulations of 2007,
licensees are required to submit awell location report including geological and
geophysical information and safety measures to be used in the drilling of the well.

— Recommended Mitigation — Licensees should be required to submit information on
expected H,S levels for prospective drillsites as part of the approval process for
drilling activities. Where thereisa significant risk of encountering H,S during
operations, licensees should be required to submit an H,S Contingency Plan.

5.6 CUMULATIVE AND SYNERGISTIC EFFECTS

Cumulative effects are those resulting from the incremental effects of the proposed action when
added to other past, present, and reasonably foreseeable future actions, regardless of who
undertakes them. Cumulative effects can result from individually minor, but collectively
significant, actions taking place over time.

To evaluate cumulative effects, it is necessary to consider the ecological context of the licence
area and the existing environmental stresses and issues. Hadjichristophorou (2002) identifies
several key environmental characteristics of the region:

o The Levantine Basin, because of itsrelative isolation, has a high degree of endemism;

e Salinity and temperature in surface waters are higher in than the rest of the Mediterranean;

o Theareaisultra-oligotrophic, i.e., it hasavery low concentration of nutrients; and

e |t haslow productivity due to its ultra-oligotrophic nature, and consequently has arelatively
high species diversity and very low biomass.

Demetropoulous (2002) identifies several key factors affecting the ecological equilibrium of the
Cyprus marine environment:

e Fishing and overfishing, in particular with trawlers but also with many other methods, in
shallow waters;

e Urban and tourism development of the coastal zone, which affects habitats and species
dependent on this zone (sea turtles, monk seals, ghost crabs, etc.);

Strategic Environmental Assessment of Hydrocarbon Activities 5-63
in the Exclusive Economic Zone of the Republic of Cyprus



o Pollution —especially increases in nutrients. The sensitivity of the marine waters surrounding
Cyprusto nutrientsis very high, as the background levels of these substances (nitrates and
phosphates) are very low; and

e The Lessepsian migration, which is the movement of Indo-Pacific organismsinto the
Mediterranean Sea through the Suez Canal. Several hundred species have established
themselves in the Eastern Mediterranean and now comprise over 12% of the Eastern
Mediterranean marine fauna. Recent immigrants include the green alga Caulerpa racemosa,
which has spread explosively since about 1990 to cover very large areas of seabed around

Cyprus.

The coastal area of Cyprusis under pressure from economic development, including in particular
tourism, recreation, urban and infrastructural development and, to alesser extent, agricultural and
industrial development. Important environmental issues identified by Demetropoulous (2002) are

presented in Table 5.11.

Table5.11. Important marine environmental issues in Cyprus (From: Demetropoulous, 2002).

| ssue

Problems

Status

Trend

Coastal mass tourism/tourism
infrastructure

Destruction of coastal
habitats (e.g., beaches,
sand dunes, maquis)
physical ateration of
coastling, lights, and
trampling

Affects most of the coast
of theisland. Of special
significanceto
remaining natural areas
(e.g., Chrysochou Bay,
Akamas)

Increasing rapidly

Urbanisation and industrialization | Destruction of habitats, Affects mainly the Increasing
of coastal zone physical ateration of vicinity of coastal towns,

coastline, pollution, and but also natural areas,

landscape wetlands, etc.
Fishing on sensitive Trawling on Posidonia Affects most of the Stable
ecosystemg/habitats meadows south coast (Cape Pyla

to Paphos). More
serious in Episkopi Bay
to Petrato Romiou

Pollution mainly from organic
pollutants and nutrients

Destruction of habitats

Affects mainly Limassol
Bay and Zygi —Moni
area

Stable — some increase
in nutrients

Coastal works — mainly
breskwaters

Affects habitats/species
in shallow waters and
beaches

Apparent mainly but not
exclusively in bays,
Limassol, Larnaca.
Potential problemin
Chrysochou Bay

Stable — increasing
threats in new
areas/bays

Freshwater availability Affects coastal wetlands | Important for the Stable — increasing
and coastal salt lakes functioning of wetlands
and aguatic birds

Overfishing

Affects species
diversity/equilibria

More apparent in area
between Larnaca and
Paralimni

Stable — slight increases

Invasive species

Affects species
diversity/equilibria

Widespread

Increasing

In addition to the issues associated with activities in Cyprus, the Mediterranean Seaisin aregion
with numerous pollution sources and other threatsto ecological health. A report by Greenpeace
(2006) identifies several regional issues including overfishing, aquaculture, offshore hydrocarbon
activities, refineries, sand and gravel extraction, spills from tanker traffic, pollution from
terrestrial runoff, and climate change.
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Table 5.12 presents an evaluation of the potential for significant cumulative effects from the
hydrocarbon licensing programme.

Table5.12. Potential cumulative effects associated with the hydrocarbon licensing programme.

Environmental Routine Programme Effects Other Regional Activities gugnqgllgt?;
Resource (excluding Accidents) Affecting the Resource Effect Likely?
Air quality e Minor effectson air quality similar to [e Air pollutant emissions from other ships No
existing vessel and aircraft trafficin and aircraft
region o Distant pollution sources (e.g., cities and
industries in southern and eastern Europe)
Water quality e Turbidity from drilling discharges; o Effluents from existing ship traffic No
elevated nutrients, suspended solids, |e Agricultural runoff and urban effluents
and biochemical oxygen demand o Spills from tankers and other ships
from other effluents
Sediments/geology |e Minor seafloor disturbance due to e Bottom trawling No
placement of structures and/or o Agricultural runoff and coastal erosion
anchors; altered sediment grain size
due to drilling discharges
Plankton ¢ Minor, transient effects due to o Effluents from existing ship traffic No
effluent discharges o Spills from tankers and other ships
Fishes e Minor, transient effects dueto o Existing fishing activities including No
effluent discharges overfishing
Deepwater corals  |e Potential physical damage dueto o Bottom trawling No
placement of structures and/or
anchors
Chemosynthetic ¢ Potential physical damage dueto o Bottom trawling No
communities placement of structures and/or
anchors
Soft bottom benthos [e Potential physical damage due to e Bottom trawling No
placement of structures and/or
anchors; burial and smothering by
drilling discharges
Marinemammals  |e Disturbance/avoidance dueto noise |e Existing ship traffic (noise, effluents, No
e Potential for vessel strikes spills)
o Potential for ingestion of or
entanglement with marine debris
Seaturtles ¢ Disturbance/avoidance dueto noise |e Existing ship traffic (noise, effluents, No
o Potential for vessdl strikes spills)
e Potential for ingestion of or
entanglement with marine debris
Marineand coastal |e Disturbance due to noise o Existing aircraft traffic (noise) No
birds ¢ Potential for ingestion of or e Coastal development
entanglement with marine debris
Coastal habitats e Little or no effect (dependson need |e Coastal development No
for and location of pipeline landfalls,
if any)
Protected areas e Little or no effect (dependson need |e Coastal devel opment No
for and location of pipeline landfalls,
if any)
Fishing activities  |e Possibility of temporary exclusion o Overfishing No
from certain areas; potential e Invasive species
gear damage or entanglement
Shipping activities |e Possibility of temporary exclusion o Noneidentified No
from certain areas
Telecommunications|e Assumed to be avoided during o Noneidentified No
cables placement of structures and anchors
Shipwrecks ¢ Potential physical damage dueto o Bottom trawling No
placement of structures and/or o Anchoring of other ships
anchors
Recreation and e Little or no effect o Coastal development, urbanisation No
tourism o Coastal pollution
Coastal communities|e Little or no effect o Coastal development, urbanisation No
o Coastal pollution
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5.7

TRANSBOUNDARY EFFECTS

Thelicence areaiis near or adjacent to the EEZ of several countriesin the region, including
Turkey, Lebanon, Syria, Israel, and Egypt.

Asdiscussed in Sections 5.2 through 5.5, most of the effects of offshore hydrocarbon activities
are localised within the immediate vicinity of wellsites, pipelines, or other facility locations and
are unlikely to affect neighboring jurisdictions.

Table 5.13 presents an evaluation of the potential for transboundary effects, based on the impact
factors for each phase of hydrocarbon activities (prospecting, exploration, and exploitation) as
well as accidental events. The evaluation identifies two sources of potentially significant
transboundary effects— a crude oil spill from a blowout and a diesel fuel spill. The actual effects
of an oil spill could vary substantially depending on spill volume, chemical composition of the
spilled ail, oceanographic and meteorological conditions, and the effectiveness of spill response

measures.

Table5.13. Potential sources and significance of transboundary effects.

Impact Factor Potential Sour ce of I?otgn_tially
Transboundary Effects Significant?
Prospecting
Noise detectable many kilometres away, but risk of significant impacts
Airgun noise (e.g., to marine mammals and sea turtles) is limited to a few hundred No
metres from survey vesselsin the Cyprus offshore licence area
Vessdl trafficand | Some survey lines and towed streamers may extend slightly into adjacent No
towed streamers  |jurisdictions
Effluent discharges Il?ischarges rapidly diluted near survey vesselsin the Cyprus offshore No
icence area
Air pollutant Emissions rapidly dispersed near survey vessels in the Cyprus offshore No
emissions licence area
Sea floor Effects limited to sites where cables or equipment are laid on the sea floor No
disturbance in the Cyprus offshore licence area
Exploration
Drilling rig Effects limited to wellsites and anchor locations in the Cyprus offshore
installation and . No
licence area
removal
Drilling rig Effects limited to vicinity of drilling rigs in the Cyprus offshore licence No
presence area
Turbidity plumes may extend several kilometres from drilling rigsin the
Drilling discharges | Cyprus offshore licence area, and thin layers of drilling fluids may be No
dispersed over many kilometres
Other effluent Discharges rapidly diluted near drilling rigs in the Cyprus offshore licence No
discharges area
Marine debris F_Io_at_i ng debr_is_can glisperse over awide areg; s_eafloor effects limited to No
vicinity of drilling rigsin the Cyprus offshore licence area
Air pollutant Emissions rapidly dispersed near drilling rigs in the Cyprus offshore No
emissions licence area
Well testing E_mi:_ssions (and any ail drop!etsfrom fallout) rapidly dispersed near drilling No
rigsin the Cyprus offshore licence area
Support activities Effects occur between wellsitesin the Cyprus offshore licence area and No
shorebase(s) in Cyprus
Exploitation
A .| Effects occur mainly near wellsites in the Cyprus offshore licence area and
Facility installation along pipeline routes (if any) to shorein Cyprus No
Presence of - I . .
Effects limited to vicinity of offshore structuresin the Cyprus licence area No
structures
Turbidity plumes may extend several kilometres from drilling rigsin the
Drilling discharges | Cyprus offshore licence area, and thin layers of drilling fluids may be No
dispersed over many kilometres
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Table 5.13. (continued).

Potential Sour ce of Potentially
V225t (R E e Transboundary Effects Significant?
Operational Discharges rapidly diluted near offshore facilities in the Cyprus licence No
discharges area
Marine debris F_Io_at_ing debris can disp(_er_se over awide area, seafloor effects limited to No
vicinity of offshorefacilitiesin the Cyprus licence area
Air pollutant Emissions rapidly dispersed near offshore facilities in the Cyprus licence No
emissions area
Support activities Effects occur between offshore facilities in the Cyprus licence area and No
shorebase(s) in Cyprus
Structure removal | Effects limited to offshore facility locationsin the Cyprus licence area No
Accidents
Crude oil spill from Effects could (_extend into Qgighboringjurisdi_ctions depending on spill
2 blowout vol ume, chemical composition, oc_eanographlc and meteorological Yes
conditions, and effectiveness of spill response measures
Effects could extend into neighboring jurisdictions depending on spill
Diesel fuel spill volume, chemical composition, oceanographic and meteorol ogical Yes
conditions, and effectiveness of spill response measures
Drilling fluid base |Effects limited to vicinity of drilling rigsin the Cyprus offshore licence No
oil spill area
Streamer cable Effects limited to vicinity of seismic survey vesselsin the Cyprus offshore No
fluid leak or spill  |licence area
Hydrogen sulphide |Effects limited to vicinity of drilling rigs or production facilitiesin the
. No
release Cyprus offshore licence area

5.8 EFFECT SUMMARY

Table 5.14 summarises potential effects of offshore hydrocarbon activities in the Cyprus licence
area based on the discussion in Sections 5.2 through 5.5. The effects are grouped by phase
(prospecting, exploration, and exploitation), followed by a separate listing for Accidents. Within
each phase, effects are organised by the impact factors identified for that phase. The tablelists

existing control measures and, for potentially significant effects (as defined in Section 5.1.2), any
additional recommended mitigation measures. Additional details of mitigation and other
recommendations are discussed in Chapter 6.
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Table5.14. Summary of potential effects from offshore hydrocarbon activities in the licence area of the Republic of Cyprus.

Impact Potentially Significant Minor or Negligible Existing Control Additional Mitigation
Factor Effects Effects M easur es | dentified Recommended
Prospecting
Airgun noise ¢ Auditory traumato marine e Disturbance of fishes, plankton, |e None ¢ Require licensees to implement a protocol to
mammals and sea turtles other organisms reduce the risk of auditory traumato marine
(including endangered, mammals and seaturtles. The protocol should
critically endangered, and include at a minimum provisions for soft start,
vulnerabl e species) visual monitoring, and shutdown of the array
Vessd traffic and ¢ Potential conflicts with o Small risk of vesselsstrikinga |e Hydrocarbon Regulations of 2007 ¢ Require licensees to consult with stakeholders

towed streamers

fishing or shipping activities
(e.g., temporary exclusion
from certain areas, gear
damage or entanglement)

marine mammal or seaturtle

require licensees to conduct operations

in an environmentally acceptable and
safe manner. It isassumed that
licensees would notify Cyprus

maritime authorities of survey location
and schedule. Also, it is assumed that

survey vessels would use appropriate

signals in accordance with International

prior to conducting streamer surveys to ensure
that conflicts with fishing and shipping
activities are minimised

Maritime Law
Effluent discharges | None e Minor impacts on water quality |¢ MARPOL compliance e None
similar to existing vesselsin
region
Air pollutant ¢ None e Minor impacts on air quality * MARPOL compliance e None
emissions similar to existing vessel and
aircraft traffic in region
Seafloor disturbance |e None ¢ Minor seafloor disturbance due [ None e None

to placement of cables or
receiver boxes
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Table 5.14. (continued).

Impact Potentially Significant Minor or Negligible Existing Control Additional Mitigation
Factor Effects Effects M easur es | dentified Recommended
Exploration
Drilling rig o Physical damage to deepwater |e Physical damage to soft bottom |e None ¢ Require licensees to evaluate project areafor
installation and corals (Eratosthenes benthos deepwater corals and chemosynthetic
removal Seamount), chemosynthetic communities
communities, or historic ¢ Require licensees to maintain a separation
shipwrecks due to placement distance of 100 m between any potential
of structures and/or anchors deepwater coral or chemosynthetic
communities and any sea floor disturbances
(including anchoring) within the activity
footprint
¢ Require licensees to conduct a remote sensing
survey to evaluate project area for shipwrecks
and submit an archaeological assessment
report by a qualified marine archaeol ogist,
including recommendations for avoidance or
further study
Drilling rig presence |e None ¢ Drilling rigs are likely to attract |e None e None
(including noise and pelagic fishes and plankton;
lights) noise may cause marine
mammeals or seaturtles to avoid
the area
Drilling discharges e Burial and anoxia effectson |e Buria and anoxia effects on o None ¢ Require licensees to evaluate project areafor

deepwater corals
(Eratosthenes Seamount) or
chemosynthetic communities
if present within 500 m

soft bottom benthos

potential presence of deepwater corals and
chemosynthetic communities, and maintain a
separation distance of at least 500 m from any
drilling discharges

Other effluent
discharges

e None

e Minor impacts on water quality
near drilling rigs, similar to
existing ship traffic in region

e MARPOL compliance

e None
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Table 5.14. (continued).

Impact Potentially Significant Minor or Negligible Existing Control Additional Mitigation
Factor Effects Effects M easur es | dentified Recommended
Marine debris ¢ Risk of death or injury to o Water quality impacts; e MARPOL compliance o None (existing measures assumed to be
marine mammals, sea turtles, cluttering of seafloor and o Hydrocarbon Regulations of 2007 effective in avoiding significant effects)
or birds due to ingestion of or | shorelines require licensees to perform site
entanglement with restoration activities in accordance with
accidentally discarded debris good international petroleum industry
practice
Air pollutant e None e Minor impactson air quality, | MARPOL compliance ¢ None
emissions similar to other vessel and
aircraft traffic in region
Well testing e Fallout of oil dropletsdueto |e Minor impacts on air quality e MARPOL compliance ¢ Require licensees to use a high-efficiency

incompl ete combustion could
produce a sheen on sea
surface

burner to minimise fallout of oil droplets and
monitor for sheen on sea surface

Support activities e Helicopters flying over e Small risk of vessel strikinga |e None ¢ Adviselicensees to avoid flying over SPAs
Special Protection Areas marine mammal or seaturtle and IBAs
(SPAs) and Important Bird
Areas (IBAS) could disturb
coastal birds
Exploitation
Facility installation  |e Physical damage to deepwater |e Physical damage to soft bottom |e None * Require licensees to evaluate project area for

corals (Eratosthenes
Seamount), chemosynthetic
communities, or historic
shipwrecks due to placement
of structures and/or anchors

benthos

deepwater corals and chemosynthetic
communities

¢ Require licensees to maintain a separation
distance of 100 m between any potential
deepwater coral or chemosynthetic
communities and any sea floor disturbances
(including anchoring, sea floor template
installation, and pipeline construction)

¢ Require licensees to conduct a remote sensing
survey to evaluate project area for shipwrecks
and submit an archaeological assessment
report by a qualified marine archaeologist,
including recommendations for avoidance or
further study
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Table 5.14. (continued).

Impact Potentially Significant Minor or Negligible Existing Control Additional Mitigation
Factor Effects Effects M easur es | dentified Recommended
Presence of structures |e None ¢ Platforms are likely to attract | None e None
pelagic fishes and plankton;
noise may affect behaviour of
marine mammals or turtles
Drilling discharges ¢ Burial and anoxia effectson |e Burial and smothering of soft | None ¢ Require licensees to evaluate project area for

deepwater corals
(Eratosthenes Seamount) or
chemosynthetic communities
if present within 500 m

bottom benthos

potential presence of deepwater corals and
chemosynthetic communities, and maintain a
separation distance of at least 500 m from any
drilling discharges

[ ]

Operational o None e Minor impacts on water quality |¢ MARPOL compliance e None
discharges near offshore facilities, similar
to existing ship traffic in region
Marine debris e Risk of death or injury to e Water quality impacts; e MARPOL compliance ¢ None (existing measures assumed to be
marine mammals, turtles, or cluttering of seafloor and * Hydrocarbon Regulations of 2007 effective in avoiding significant effects)
birds due to ingestion of or shorelines require licenseesto perform site
entanglement with restoration activitiesin accordance with
accidentally discarded debris good international petroleum industry
practice
Air pollutant e None e Minor impactson air quality, | MARPOL compliance e None
emissions similar to other vessel and

aircraft trafficin region

Support activities e Helicopters flying over SPAs |e Small risk of vessel strikinga |e None e Advise licenseesto avoid flying over SPAs
and IBAs could disturb marine mammal or seaturtle and IBAs
coastal hirds

Structure removal e Potential death or injury of a |e Death or injury of fishes and ¢ None ¢ Require protocol for protecting marine

marine mammal or turtle
(including endangered,
critically endangered, or
vulnerable species) if
explosives are used

other marine life near structures

mammal s and turtles during structure removal
in accordance with international best practice




snudAD Jo 21jgnday ay) Jo BUOZ JILIOUOIT SASN[OXT aY) Ul
S3 1IN0V UOQ.red0.JpAH JO JUBLUSSISSY [eluswiuo.inug diborens

LS

Table 5.14. (continued).

Impact Potentially Significant Minor or Negligible Existing Control Additional Mitigation
Factor Effects Effects M easures | dentified Recommended
Accidents
Oil spillsincluding ¢ Depending on size and e Localised effectson air * MARPOL requires Shipboard Oil o Oil spill trajectory modelling should be
o Crude oil spill nature of spill, effects could quality due to volatilisation of Pollution Emergency Plan conducted to aid in understanding the fate of
from a blowout include violation of water hydrocarbons » Hydrocarbons Regulations of 2007 an oil spill at various locations in the licence
o Diesel fuel spill quality standards; o Effects on soft bottom benthos |  require licensees to (1) have an area, the potentially affected environmental
o Drilling fluid base contamination of sediments; around wellsites in the event approved Contingency Plan for resources, and minimum response times
oil spill death or injury of marine of asubsea blowout or a hydrocarbon leakage; (2) respondin a
e Streamer cable mammals, turtles, and birds; drilling fluid base oil spill case of an accident, using reasonable
fluid leak or spill contamination of coastal sinking to the sea floor and necessary measuresin
habitats including beaches; accordance with generally accepted
and interference with practices applied in the international
fishing, shipping, petroleum industry
recreation, and tourism
during response and cleanup
operations
H.S release o Violation of air quality e None ¢ Under the Hydrocarbons Regulations | e Licensees should be required to submit

standards; potential death or
injury of humans on
offshore facilities and
adjacent waters; potential
death or injury of wildlife
including birds

of 2007, licensees are required to
submit awell location report
including geological and geophysical
information and safety measures to be
used in the drilling of the well

information on expected H,S levels for
prospective drillsites as part of the approval
process for drilling activities.

o Where thereis asignificant risk of
encountering H,S during operations,
licensees should be required to submit an
H,S Contingency Plan




Chapter 6
Conclusions and Recommendations

6.1

The purpose of this Environmental Report is to evaluate the likely significant environmental

KEY FINDINGSAND RECOMMENDATIONS

effects of implementing the hydrocarbon licensing programme in the study area. Key issues and

recommendations are presented below.

Issue#1 Effectsof Sea Floor Disturbancesand Drilling Dischar ges on
Deepwater Corals (Eratosthenes Seamount)

The Eratosthenes Seamount is located near the centre of the licence area, primarily in
Blocks 7 and 8, but also extending slightly into Blocks 11 and 12 (Figure 6.1). It can be defined
by abox extending from approximately from 33°20" to 34°N latitude and 32°20" to 33°E

longitude. The seamount measures 120 km in length and is 80 km wide at its base. It rises

approximately 2000 m from the surrounding abyssal plain, reaching awater depth of 690 m at the

top of the feature. Although the geology of the seamount has been studied extensively (see

Section 4.1.2.1), very little is known about the associated biological communities (see
Section 4.2.2.3).
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Figure6.1. Location of the Eratosthenes Seamount as defined by a box extending from 33°20' to
34°N latitude and 32°20' to 33°E longitude.

In the only biological study to date, Galil and Zibrowius (1998) documented the presence of a

diverse and rich fauna on the top of the seamount and found invertebrate abundances to be higher
than at sites of comparable depth in the eastern Levantine Basin. The same study documented the
presence of rare deepwater scleractinian corals aswell as commercially important shrimp species.

The surprising faunal diversity and density indicate a uniquely rich environment, possibly an
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isolated refuge for relict populations of species that have disappeared from the adjacent
continental slope. Additional environmental studies of the Eratosthenes Seamount are
recommended (see Section 6.3).

Interest in deepwater corals has increased rapidly in the last decade as more coral systems are
discovered and their importance in providing habitat for a diverse community, including
commercially important fisheries species, isrealised. With the increasing influence of human
activity in deep waters, including deepwater fisheries and energy resource development, an
understanding of the biology and distribution of these corals has become vital to their protection
(for examples, see Rogers, 1999; Koenig et a., 2000; Gage, 2001; Koslow et a., 2001; Fossa et
al., 2002; Hall-Spencer et a., 2002; Schroeder, 2002). Efforts are currently underway to
minimise anthropogenic disturbance on the Lophelia “ Darwin Mounds” off the coast of Ireland,
Norwegian Lophelia banks, Australian seamount corals, Primnoa (a deepwater octocoral) stands
in the Gulf of Alaska, and Primnoa off the eastern coast of Canada. These corals often provide
habitat for deepwater fisheries species (Koslow et al., 2001; Andrews et al., 2002; Hall-Spencer et
al., 2002). In addition to these commercially important species, these deepwater coral habitats
may contain abundances of macrofauna orders of magnitude higher than the surrounding sea
floor.

The Eratosthenes Seamount does not have any formal protected status (e.g., as an SPA under the
Barcelona Convention or an SCI or SAC under the Habitats Directive — Council Directive
92/43/EEC of 21 May 1992). However, in 2006, the GFCM recommended that demersal fishing
with towed dredges and bottom traw! nets be banned in the seamount area. In addition, the
Council of the European Union proposed a regulation protecting vulnerable habitats such as reefs,
seamounts, deepwater corals, hydrothermal vents, and sponge beds from bottom fishing activities.
It was adopted by the European Parliament in 2008 (Council Regulation No. 734/2008 of 15 July
2008).

The ban on trawling and dredging on the Eratosthenes Seamount is prudent because these
activitiesindiscriminately sweep the seafloor. In contrast, offshore hydrocarbon activities
produce localised (and in many cases, avoidable) effects at specific, known sites. For example,
deepwater corals could be susceptible to physical damage from anchoring, placement of
production facilities on the sea floor, and installation of pipelines. Based on the water depthsin
the seamount area, it is expected that either conventionally moored (anchored) or dynamically
positioned vessels could be used. Conventionally moored drilling rigs, production facilities, and
pipelaying barges use an array of anchors to maintain position, and these have the potential for
significant effects. Dynamically positioned vessels do not anchor on the seafloor.

Unlike shallow water coras, which are dependent on sunlight for reef-building activities,
deepwater corals are not likely to be significantly affected by intermittent turbidity from drilling
discharges. However, if present at or near awellsite, the corals could be buried by cuttings
deposits. Asdiscussed in Section 5.3.5, these effects are most likely to occur within about 500 m
of wellsites.

The SEA did not identify any Cyprus regulations or guidelines specifically protecting deepwater
corals or the Eratosthenes Seamount during offshore hydrocarbon activities. However, several
marine areas offshore the U.K., including Saturn Reef (a shallow water reef), Dogger Bank
(asand bank), and the Braemer and Scanner Pockmark features (potential chemosynthetic
community sites) were designated or proposed under the Habitats Directive as SACs (Department
of Trade and Industry, 2007). Although the Eratosthenes Seamount is not formally designated as
an SPA under the Barcelona Convention, it is helpful to review the relevant provisions of the
offshore protocol of the convention applicable to such areas. Article 21 of the protocol specifies
that Parties take special measuresin conformity with international law to prevent, abate, combat,
and control pollution arising from activitiesin SPAs. These can include special restrictions or
conditions when granting authorizations for such areas, such as the preparation and eval uation of
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ElAs and the elaboration of special provisionsin such areas concerning monitoring, removal of
installations, and prohibition of any discharge. Annex V(B) of the protocol specifically prohibits
oil-based cuttings discharges from these areas.

Most significant effects of hydrocarbon activities on deepwater corals on the Eratosthenes
Seamount could be avoided by requiring licensees to conduct site-specific mitigation for
individual projects. Thisisthe basis for the following recommendations.

Recommendations — Prior to conducting activities that involve drilling, anchoring,
placement of drilling rigs or production facilities on the seafloor, or installation of
pipelines, licensees should be required to use high-resolution seismic survey (i.e.,
geohazards) data, 3D seismic survey data, and any other pertinent information
available, to identify hard bottom areas that could support deepwater coral
communities. If any such areas are identified, licensees should be required to conduct
muds and cuttings discharge modelling to establish a separation distance that will
protect these hard bottom areas and associated biological communities. In other parts
of theworld (i.e., the Gulf of Mexico), licensees are required to maintain the
following separation distances: at least 500 m from each proposed drilling fluid and
cuttings discharge location; and at least 100 m from the location of all other proposed
sea floor disturbances (including those caused by anchors, anchor chains, wire ropes,
sea floor template installation, and pipeline construction) (MMS, 2004). The
Eratosthenes Seamount areais defined by a box extending from 33° to 34°N latitude
and 32° to 33°E longitude.

Issue#2 Effectsof Sea Floor Disturbancesand Drilling Dischar ges on
Chemosynthetic Communities

Chemosynthetic communities are rare, often high-density deepwater assemblages that exist
independent of photosynthesis (MacDonald, 2002). They are based on symbiotic bacteria that
oxidise simple compounds such as hydrogen sulfide (H,S) and methane (CH,). At water depths
beyond those supporting photosynthesis and where seepage of hydrocarbons, venting of
hydrothermal fluids, or other geological processes supply abundant reduced compounds,
chemosynthesis can become the dominant component of the ecosystem. While the underlying
processis microbial, chemosynthetic communities in the deep sea achieve prominence because of
the symbiotic partnership between chemosynthetic bacteria and invertebrate hosts such as
tubeworms and mussel s (Fisher, 1990).

The existence of chemosynthetic communities in the licence area has not been documented, but
the potential clearly existsin the region. Maps from the HERMES (Hotspot Ecosystems Research
on the Margins of European Seas) project show several such habitats in the eastern Mediterranean
(Weaver et al., 2004). Recent acoustic data collection surveys have documented the widespread
distribution of mud volcanoes and related mud flows, fluid seeps, and brines along the Cyprus
Arc (Huguen et al., 2005), which runs between the Eratosthenes Seamount and the Cyprus
mainland. In addition, the geological presentation in the licence package for the 1* Licensing
Round cites gas venting, gas chimneys, and natural oil slicks (i.e., from seepage) in the region
(BeicipFranlab, 2007). These characteristics are indicative of conditions that could support
chemosynthetic communities (Le Pichon, 1990; MacDonald, 2002; Roy et. a., 2004).

During offshore hydrocarbon activities, chemosynthetic communities would be susceptible to
physical damage from anchoring, placement of production facilities on the seafloor, and
installation of pipelines (see Sections 5.3.3 and 5.4.3). Based on the water depths in the licence
area, it is expected that either conventionally moored (anchored) or dynamically positioned
vessels could be used. Conventionally moored drilling rigs, production facilities, and pipelaying
barges use an array of anchors to maintain position, and these have the most potential for
significant effects. Dynamically positioned vessels do not anchor on the seafloor.
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Because they do not depend on sunlight, chemosynthetic communities are not likely to be
significantly affected by turbidity from drilling discharges. However, if present within about
500 m of awellsite, these communities could be buried by cuttings deposits.

EU recognition of the ecological importance of chemosynthetic communities is reflected in the
previously mentioned regulation (No. 734/2008) protecting hydrothermal vents (one type of
chemosynthetic community) from bottom fishing activities. However, the Environmental Report
did not identify any EU or Cyprus regulations or guidelines specifically protecting
chemosynthetic communities during offshore hydrocarbon activities. In the absence of EU
regulations, guidance is available from experience in another region where chemosynthetic
communities have been discovered near intense offshore hydrocarbon activities — the Gulf of
Mexico (MMS, 2007a). Studiesin that area have shown that high-density chemosynthetic sites
are associated with recognizable geophysical features and can be effectively avoided. For about
10 years, the MM S has implemented a mitigation measure that has proved effective in protecting
these communities. Those requirements are the basis for the following recommendation.

Recommendation — Prior to conducting exploration or exploitation activities that
involve drilling, anchoring, placement of drilling rigs or production facilities on the
seafloor, or installation of pipelines, licensees should be required to use
high-resolution seismic survey (i.e., geohazards) data, 3D seismic data, and any other
pertinent information available to identify shallow geologic features that could
support high-density chemosynthetic communities such as (@) hydrocarbon-charged
sediments associated with surface faulting, (b) acoustic void zones associated with
surface faulting, (c) mounds or knolls, and (d) gas or oil seeps. If any such features
are identified, licensees should be required to maintain the following separation
distances: at least 500 m from each proposed drilling fluid and cuttings discharge
location, and at least 100 m from the location of al other proposed sea floor
disturbances (including those caused by anchors, anchor chains, wire ropes, sea floor
template installation, and pipeline construction).

Issue#3 Effectsof Sea Floor Disturbances on Shipwrecksand Submer ged
Archaeological Resour ces

Thelicence areaisin aregion where historical shipwrecks and other submerged archaeological
resources are likely to be present. These features are susceptible to physical damage from sea
floor-disturbing activities such as anchoring, placement of production facilities on the seafloor,
and installation of pipelines (see Sections 5.3.3 and 5.4.3).

The SEA did not identify any Cyprus regulations or guidelines specifically protecting shipwrecks
and other submerged archaeological resources during offshore hydrocarbon activities. However,
guidance is available from experience in another region where shipwrecks have been discovered
near intense offshore hydrocarbon activities — the Gulf of Mexico (MMS, 2005b). This
experience indicates that likely locations of shipwrecks and submerged archaeological sites can be
delineated by conducting a remote sensing survey of the seabed and near-surface sediments.
Therefore, it is recommended that licensees be required to conduct a remote sensing survey and
an archaeol ogical assessment prior to conducting sea floor-disturbing activities. Typically, such
archaeological surveys and assessments are conducted in conjunction with other surveysthat an
operator conducts prior to drilling or production (e.g., for shallow geohazards).

Recommendation — Prior to conducting exploration or exploitation activities that
involve anchoring, placement of drilling rigs or production facilities on the seafloor, or
installation of pipelines, licensees should be required to conduct a remote sensing
survey of the seafloor to evaluate the potential for shipwrecks and other submerged
archaeological resources. The surveys should use aline spacing of 300 m and be
conducted using a towed, dual-channel, dual-frequency, side-scan sonar system to

Strategic Environmental Assessment of Hydrocarbon Activities 6-4
in the Exclusive Economic Zone of the Republic of Cyprus



provide continuous planimetric images of the seafloor. A system that operates at o
less than 100 kHz should be used to provide sufficient resolution of seafloor conditions.
Licensees should be required to submit an archaeol ogical assessment report by a
qualified marine archaeologist to include any identified archaeol ogical resources and
recommendations for avoidance or further investigation. Based on the report, the
Ministry could require avoidance or other protective measures.

Issue#4 Effectsof Airgun Noiseon Marine Mammalsand Turtles

The region supports a diverse marine mammal fauna, including several species listed by the
IUCN as endangered (e.g., fin whale) or vulnerable (e.g., sperm whale). Common species are
likely to include the bottlenose dol phin, common dolphin, Risso’ s dolphin, and striped dolphin.
Therare, critically endangered Mediterranean monk seal may be present in nearshore Cyprus
waters but is unlikely to be found in offshore waters of the licence area due to the depth and
distance from shore. Three seaturtles species occur in the area; the green and loggerhead turtles
arelisted by the IUCN as endangered, and the leatherback turtle is listed as critically endangered.

During seismic surveys, thereis arisk of temporary or permanent auditory traumato marine
mammals and sea turtles within arange of a several hundred metres of atypical airgun array,
particularly if they swim beneath the array (see Section 5.2.3). Mysticetes (e.g., fin whales) and
deep-diving odontocetes (e.g., sperm whales and beaked whales) are probably at greater risk than
small odontocetes. Relatively little is known of seaturtle hearing, but sounds produced by
airguns overlap with the frequency range where turtle hearing is most sensitive. Behavioura
responses of marine mammals and sea turtles, such as avoidance, may occur at ranges of several
kilometres from an airgun array.

The SEA did not identify any Cyprus regulations or guidelines specifically protecting marine
mammals or sea turtles from auditory trauma during seismic surveys. Such mitigation measures
have only come into common use within about the last decade, and there are many uncertainties
about their effectiveness. Mitigation recommendations are proposed based on widely used
protective measures that have been developed for the U.K. (INCC, 2004, 2008) and the U.S. Gulf
of Mexico (MMS, 2007a).

Recommendation — During seismic surveys, licensees should be required to
implement a protocol to reduce the risk of auditory traumato marine mammals and
seaturtles. The protocol should include at a minimum the following provisions:

e Soft start — Every time the use of the seismic array isinitiated, “soft-start”
procedures should be used to allow time for marine mammals and turtles to move
away before the array reaches full power. The process should begin with the
smallest source in an array and build up slowly over 20 to 40 minutes.

e Visual monitoring — Beginning at least 30 minutes before startup during daylight
hours, visual observers should monitor a safety (exclusion) zone of 500-m radius
around the source vessel. Startup of the array cannot begin until the safety zone
is clear of marine mammals and turtles for at least 20 minutes.

e Shutdown of thearray — Visua monitoring of the sea surface should continue
while the seismic array is operating during daylight hours, and the array should
be shut down if awhale, monk seal, or sea turtle enters the safety zone during
visual monitoring. A whaleis defined as a cetacean other than Family
Delphinidae (i.e., including any baleen, sperm, or beaked whale species).
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Issue#5 Effectsof Seismic Survey Vesselsand Towed Streamerson Fishing
and Shipping

Fishing activities in the licence areainclude bottom trawling and long-lining (see Section 4.3.1).
During seismic surveys with towed streamers, some fishing and shipping activities may be
temporarily interrupted due to the extent of the moving safety zone around the streamers (see
Section 5.2.4). The safety zones could result in temporary exclusion of fishing boats and other
ships from certain areas. Some vessels would need to detour around the array. Thereisaso the
possibility of entanglement with long-line sets.

No existing control measures for this activity were identified. However, the Hydrocarbons
Regulations of 2007 require licensees to ensure that operations are conducted in an
environmentally acceptable and safe manner, consistent with the applicable environmental
legislation and good international industry practice. Also, it isassumed that survey vessels would
use appropriate signals in accordance with International Maritime Law (including
communications viaradio, lights, and flags) to warn other vessels of the exclusion zone.

Recommendation — Licensees should be required to consult with stakeholders prior
to conducting streamer surveys to ensure that conflicts with fishing and shipping
activities are minimised.

Issue#6 Effectsof Well Testing on Air and Water Quality

If ahydrocarbon formation is discovered during exploratory drilling, well testing may be
conducted. A well test (drillstem test) is aprocedure to determine the productive capacity,
pressure, permeability, and/or extent of a hydrocarbon reservoir. If hydrocarbons are brought to
the surface during the well test, they are disposed of by burning. The oil, water, and chemicals
are pumped to a burner on a flare boom where the fluids are atomized in a chamber with
compressed air and the mixture ignited. This combustion will result in emissions to the
atmosphere. Gas from well testing is either flared or vented directly to the atmosphere.

Air pollutant emissions from well testing will have alocalised effect on air quality near the
wellsite during the test period (see Section 5.3.9). Dueto the distance offshore, no effects on
coastal or onshore air quality are expected. However, fallout of oil droplets from well testing can
produce a sheen on the sea surface, which would represent a significant effect.

Recommendation — During well testing, licensees should be required to (1) use a
high-efficiency burner to reduce the amount of hydrocarbon fallout and (2) monitor
the sea surface to ensure that no visible sheen is produced.

Issue#7 Effectsof Helicopter Traffic on Important Bird Areas

Vessel and helicopter traffic could periodically disturb individuals or groups of coastal birds. The
effects would be similar to those of existing vessel and aircraft traffic. Itislikely that individual
birds would experience at most a short-term, behavioural disruption, and the effect is considered
minor. However, significant effects could occur if helicopters traveled frequently over Special
Protection Areas (SPAS) designated under the Birds Directive, or other Important Bird Areas
(IBAS) (see Section 5.3.10 and 5.4.9). There are currently seven designated SPAsin Cyprus
(European Commission, 2008). In addition, BirdLife International (2008) identifies 25 IBAson
Cyprus. IBA sitesin thevicinity of Limassol include Akrotiri Cliffs, Akrotiri Salt Lake including
Bishop's Pool, Phasouri Reedbeds, Episkopi Cliffs, and Cape Aspro. IBA sites near Larnaca
include Larnaca salt lakes and Cape Greco.
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Recommendation — Licensees should be advised that helicopters engaged in support
operations should avoid flying over SPAs and IBAs when traveling to or from the
drilling rig. A map of SPAs and IBAs should be provided for this purpose.

Issue#8 Effectsof Structure Removalson Marine Mammals and Sea Turtles

If offshore production facilities are established in the licence area, they would eventually be
decommissioned at the end of their useful life. During decommissioning, offshore production
facilities such as platforms would be removed. Typically, the platform legs are cut at the sea floor
so that no obstruction would protrude. It is not known at this time whether explosive charges
would be used during decommissioning in the licence area. For offshore pipelines, the most
common international practiceisto clean the pipeline and abandon it in place.

If explosive charges are used for platform removal, then there is the potential for effects on
marine mammals and sea turtles, including endangered, critically endangered, and vulnerable
species (see Section 5.4.10). Therisk of deaths and injuries of marine mammals and turtles can
be effectively avoided through monitoring during structure removals.

Recommendation — Licensees should be required to follow international best
practice for safe structure removal during decommissioning. Prior to structure
removals, a decommissioning plan should be prepared that includes monitoring for
the presence of marine mammals and sea turtles to avoid effects of underwater
detonations.

Issue#9 Effectsof Oil Spills

Qil spills are rare events, but the environmental and socioeconomic effects can be significant.
Potential spill sources, risks, and effects are discussed in Section 5.5.

Spill prevention measures and contingency planning are key elements in reducing the risk of
significant effects from oil spills. Under the Hydrocarbons Regulations of 2007, prior to the
commencement of any drilling operations, the licensee must prepare and submit to the Minister
for evaluation and approval a contingency plan for hydrocarbon leakage and fire. In the event of
leakage or fire, the licensee immediately applies the relevant contingency plan. In acase where
an emergency or accident affects the environment, the licensee is required to take reasonable and
necessary measures in accordance with generally accepted practices applied in the international
petroleum industry.

Qil spill trajectory modelling is a useful aid in contingency planning. The Mediterranean oil spill
trajectory model known as MEDSLIK has been used extensively in the region (Lardner et al.,
1998; Zodiatis et al., 2005b,c, 2007; see Appendix D). MEDSLIK is coupled with
high-frequency wind and high-resolution ocean data from several operational ocean forecasting
systems in the Mediterranean and is used by response agencies from Italy, Malta, Syria, Israel,
and Cyprus, as well as by the Regional Marine Pollution Emergency Response Centre for the
Mediterranean Sea (REMPEC), in cases of major oil spill incidents (Zodiatis et a., 2005b,c). For
the Eastern Mediterranean L evantine Basin, including the Cyprus EEZ, MEDSLIK is coupled
with the CY COFOS (Cyprus Coastal Ocean Forecasting and Observing System) of the Cyprus
Oceanography Centre and SKIRON (University of Athens), respectively, for ocean and wind
forecasting data.

A pilot study of predicting trajectories from spillsin the Cyprus EEZ was conducted by the
Cyprus Oceanography Centre using summer meteorological and oceanographic conditions

(June 2007 data). Results showed that for this particular period, the coast of Cyprus was not at
risk (Figure 6.2). Thisisthefirst step in aset of spill trajectories that need to be carried out for a
risk map analysis. More modelling over multiple seasons and regions needs to be carried out.
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This could be done using one or two points per block, or potential sites of exploration or
exploitation activity, using forcing conditions from the several years of forecast oceanographic
and meteorological data. The additional tragjectory modelling would aid in predicting the fate of
an oil spill at various locations in the licence area, identifying potentially affected environmental
resources, and determining minimum response times for contingency planning.

Figure6.2. An example of the MEDSLIK oil spill predictions during a pilot study carried out by
the Cyprus Oceanography Centre using summer meteorological and oceanographic
data.

Recommendation — Conduct additional spill trajectory modelling using MEDSLIK
to identify likely spill trajectories from multiple launch pointsin the licence area
using seasonal meteorological and oceanographic data. Use the results to determine
thelikely fate of spillsin the licence area, potentially affected environmental
resources, and minimum times for a spill to reach shorelines of Cyprus and other
countriesin the region.

6.2 RECOMMENDATIONSFOR ADDITIONAL CONTROL,
MANAGEMENT, AND MONITORING

The Republic of Cyprus recently revised its legal framework to fully harmonise it with Directive
94/22/EC of the European Parliament on conditions for granting and using authorisations for the
prospection, exploration, and production of hydrocarbons. The Hydrocarbons Law of 2007 and
the Hydrocarbons Regulations of 2007 constitute the basic legal framework for offshore oil and
gas activities in the licence area.

The Hydrocarbons Regulations of 2007 include provisions relating to protection of the
environment, contingency planning, drilling practices, well abandonment, and construction and
maintenance of installations, pipelines, and related facilities, as summarised previously in
Table 3.6. However, Cyprus does not currently have regulations controlling drilling fluids and
cuttings, produced water, or related discharges from offshore facilities. Most EU countries with
offshore hydrocarbon activities have enacted laws, regulations, or guidance concerning effluent
discharges. For example, in the U.K., the Offshore Chemical Regulations 2002 control the use
and discharge of chemicalsin the offshore oil and gas industry (U.K. Department of Business
Enterprise and Regulatory Reform, 2008).
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No EU directives or guidance were identified concerning regulation of discharges from offshore
hydrocarbon activities. However, two parallel sets of guidance have been used by other EU
countries: the OSPAR Convention and the Barcel ona Convention.

OSPAR Convention. For most of the hydrocarbon-producing states of western Europe, the
“Convention for the Protection of the Marine Environment of the North-East Atlantic” (OSPAR
Convention) isthe basis for national laws governing the discharge of offshore effluents. OSPAR
contracting parties are Belgium, Denmark, Finland, France, Germany, Iceland, Ireland,

L uxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and the U K.
Kingdom. The EU isalso a party, but Cyprusis not. Mediterranean EU countries that are not
OSPAR parties include Greece, Italy, and Malta.

Activities under the OSPAR Convention are organised into six strategies: (1) protection and
conservation of marine biodiversity and ecosystems; (2) eutrophication; (3) hazardous substances;
(4) offshore oil and gas industry; (5) radioactive substances; and (6) monitoring and assessment.
The offshore oil and gas industry strategy includes decisions and recommendations concerning
offshore chemicals, produced water, organic-phase drilling fluids, management of offshore
cuttings piles, disposal of disused offshore installations, environmental management systems,
toxicity testing, monitoring and reporting, and related topics. Member states commit to
implementing OSPAR decisions and recommendationsin their national regulatory system. In
addition, the OSPAR Harmonised Offshore Chemical Notification Format (HOCNF) iswidely
used internationally.

Bar celona Convention. In 1976, 16 Mediterranean countries adopted the “Convention for the
Protection of the Mediterranean Sea Against Pollution” (Barcelona Convention). In 1995, the
parties adopted an amended version of the Barcelona Convention, renamed the “ Convention for
the Protection of the Marine Environment and the Coastal Region of the Mediterranean.” Cyprus
is aparty to the Barcelona Convention, along with the EU and 20 other countries, including EU
members France, Greece, Italy, Malta, Slovenia, and Spain.

The Barcelona Convention includes an offshore protocol specifically developed to control
pollution during offshore hydrocarbon activities (see Appendix C). This protocol was adopted in
1994 and has been signed and ratified by Cyprus; however, it has not yet entered into force
because it has not been ratified by the requisite number of countries. (No other EU countries have
ratified the protocol, although it has been signed by Greece, Italy, Malta, Slovenia, and Spain.)
The offshore protocol addresses control of harmful or noxious substances and materials; oil and
oily mixtures; drilling fluids and cuttings; sewage; garbage; reception facilities, instructions, and
sanctions; safety measures; contingency planning; monitoring; removal of installations; specialy
protected areas; and transboundary pollution. Key provisions of the offshore protocol have been
summarised in Table 3.4.

Because Cyprus has ratified the Barcelona Convention offshore protocol, it would be alogical
starting point for devel oping discharge regquirements for offshore hydrocarbon activities.
According to areview by Jones et al. (2002), it isthe basis for produced water discharge
standards in several Mediterranean EU countries (i.e., Greece and the M editerranean Sea areas of
France and Spain). In addition, the Barcelona Convention offshore protocol provides a
comprehensive set of guidelines for various aspects of offshore activitiesin a single document, in
contrast to the numerous decisions, recommendations, and amendments of the OSPAR
Convention. Two disadvantages of the Barcelona Convention offshore protocol are that it has not
legally entered into force and its provisions are somewhat out of date. In the 14 years since the
Barcelona Convention offshore protocol was developed, the OSPAR Convention
recommendations have been continually updated and modified based on technological
improvements and the results of environmental studies and monitoring data. For example,
OSPAR imposes stricter limits on oil and grease concentration in produced water as well as the
percentage retention of organic-phase fluids on discharged cuttings.

Strategic Environmental Assessment of Hydrocarbon Activities 6-9
in the Exclusive Economic Zone of the Republic of Cyprus


http://www.ospar.org/
http://www.unepmap.org/index.php?module=content2&catid=001001004

Recommendation — Discharge requirements should be established for drilling fluid
and cuttings, produced water, and other effluents from offshore hydrocarbon activities
in the licence area. 1n devel oping the requirements, the Barcel ona Convention
offshore protocol and the OSPAR Convention offshore oil and gas industry strategy
should be considered as sources of guidance. In addition, it is recommended that
detailed requirements of the Barcelona Convention offshore protocol and its annexes
should be reviewed to ensure that all hydrocarbon activities in the licence area are
consistent with the requirements of the protocol.

6.3 DATA GAPS

This Environmental Report included areview of existing environmental and socioeconomic data
for the region. While data gaps were recognised for several individual topics as noted in

Chapter 4, the most important one that is relevant to the offshore licensing programme is the lack
of knowledge concerning the ecology of the Eratosthenes Seamount, including the extent and
biological characteristics of its deepwater coral communities. Galil and Zibrowius (1998)
conducted the only study to date, which included one trawl sample and nine box cores collected
on top of the seamount. It is recommended that a reconnaissance study of the seamount be
conducted, including a combination of side-scan sonar surveys to map the extent of emergent hard
bottom, visual observations (e.g., using a benthic camera) to document the presence of deepwater
corals and other epifaunain relation to sea floor characteristics, and collection of benthic samples
(e.g., dredges, trawls, box cores) to aid in identifying the fauna. Filling these data gaps will be
useful in establishing a better baseline of the pre-existing environmental conditions, but thisis not
considered a prerequisite to continuing with the licensing activities.

In summary, the relevant data gaps identified in the Environmental Report, with recommendations
for further study, are asfollows:

o Assessment of Eratosthenes Seamount ecology including deepwater corals;

e Measurements of hydrocarbon and trace metal concentrations in seafloor sediments from the
licence areato provide a useful baseline for detecting future changes due to offshore
hydrocarbon activities,

e Extension or increase of resolution of the existing ocean flow modelsin order to improve the
accuracy and reliability of oil spill fate and trajectory modeling; and

e Collection of additional subsurface current, temperature, and salinity datain the licence area
at sufficiently high temporal and/or spatial resolution to constrain ocean flow forecasting
models and circulation hypotheses.
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PROTOCOL FOR THE PROTECTION
OF THE MEDITERRANEAN SEA
AGAINST POLLUTION RESULTING
FROM EXPLORATION

AND EXPLOITATION

OF THE CONTINENTAL SHELF

AND THE SEABED AND ITS SUBSOIL

The Protocol for the Protection of the Mediterranean Sea against Pollution Resulting from Exploration
and Exploitation of the Continental Shelf and the Seabed and its Subsoil was adopted on 14 October 1994
by the Conference of Plenipotentiaries held in Madrid and has not yet entered into force.

The Contracting Parties to the present Protocol,

Being Parties to the Convention for the Protection of the Mediterranean Sea
against Pollution, adopted at Barcelona on 16 February 1976,

Bearing in mind Article 7 of the said Convention,

Bearing in mind the increase in the activities concerning exploration and
exploitation of the Mediterranean seabed and its subsoil,

Recognizing that the pollution which may result therefrom represents a serious
danger to the environment and to human beings,

Desirous of protecting and preserving the Mediterranean Sea from pollution
resulting from exploration and exploitation activities,

Taking into account the Protocols related to the Convention for the Protection of the
Mediterranean Sea against Pollution and, in particular, the Protocol concerning Coopera-
tion in Combating Pollution of the Mediterranean Sea by Oil and Other Harmful Substances
in Cases of Emergency, adopted at Barcelona on 16 February 1976, and the Protocol con-
cerning Mediterranean Specially Protected Areas, adopted at Geneva on 3 April 1982,
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Bearing in mind the relevant provisions of the United Nations Convention on the
Law of the Sea, done at Montego Bay on 10 December 1982 and signed by many
Contracting Parties,

Recognizing the differences in levels of development among the coastal States,
and taking account of the economic and social imperatives of the developing countries,

Have agreed as follows:

SECTION 1
GENERAL PROVISIONS

ARTICLE 1
DEFINITIONS

For the purposes of this Protocol:

(a) “Convention” means the Convention for the Protection of the
Mediterranean Sea against Pollution, adopted at Barcelona on 16 February 1976;

(b) “Organization” means the body referred to in Article 17 of the Convention;
(c) “Resources” means all mineral resources, whether solid, liquid or gaseous;

(d) “Activities concerning exploration and/or exploitation of the resources in
the Protocol Area” (hereinafter referred to as “activities”) means:

i) Activities of scientific research concerning the resources of the
seabed and its subsoil;

(ii) Exploration activities:

— Seismological activities; surveys of the seabed and its subsoil;
sample taking;

— Exploration drilling;

(iii) Exploitation activities:
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— Establishment of an installation for the purpose of recovering
resources, and activities connected therewith;

— Development drilling;
— Recovery, treatment and storage;
— Transportation to shore by pipeline and loading of ships;
— Maintenance, repair and other ancillary operations;
(e)  “Pollution” is defined as in Article 2, paragraph (a), of the Convention;

(3) “Installation” means any fixed or floating structure, and any integral part
thereof, that is engaged in activities, including, in particular:

(i) Fixed or mobile offshore drilling units;

(ii) Fixed or floating production units including dynamically-posi-
tioned units;

(iii)  Offshore storage facilities including ships used for this purpose;

(iv)  Offshore loading terminals and transport systems for the extracted
products, such as submarine pipelines;

(v)  Apparatus attached to it and equipment for the reloading, process-
ing, storage and disposal of substances removed from the seabed or its
subsoil;

(g) “Operator” means:

i) Any natural or juridical person who is authorized by the Party exer-
cising jurisdiction over the area where the activities are undertaken (here-
inafter referred to as the “Contracting Party”) in accordance with this
Protocol to carry out activities and/or who carries out such activities; or

(i) Any person who does not hold an authorization within the meaning
of this Protocol but is de facto in control of such activities;
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(h) “Safety zone” means a zone established around installations in conformity
with the provisions of general international law and technical requirements, with
appropriate markings to ensure the safety of both navigation and the installations;

(1) “Wastes” means substances and materials of any kind, form or descrip-
tion resulting from activities covered by this Protocol which are disposed of or
are intended for disposal or are required to be disposed of;

§)) “Harmful or noxious substances and materials” means substances and
materials of any kind, form or description, which might cause pollution, if intro-

duced into the Protocol Area;

(k)  “Chemical Use Plan” means a plan drawn up by the operator of any off-
shore installation which shows:

(i) The chemicals which the operator intends to use in the operations;

(i) The purpose or purposes for which the operator intends to use the
chemicals;

(iii) The maximum concentrations of the chemicals which the operator
intends to use within any other substances, and maximum amounts

intended to be used in any specified period;

(iv) The area within which the chemical may escape into the marine
environment;

D “Oil” means petroleum in any form including crude oil, fuel oil, oily
sludge, oil refuse and refined products and, without limiting the generality of
the foregoing, includes the substances listed in the Appendix to this Protocol;
(m) “Oily mixture” means a mixture with any oil content;

(n) “Sewage” means:

(i) Drainage and other wastes from any form of toilets, urinals and
water-closet scuppers;

(i) Drainage from medical premises (dispensary, sick bay, etc.) via
wash basins, wash tubs and scuppers located in such premises;
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(iii) Other waste waters when mixed with the drainages defined above;

(0) “Garbage” means all kinds of food, domestic and operational waste gener-
ated during the normal operation of the installation and liable to be disposed of
continuously or periodically, except those substances which are defined or list-
ed elsewhere in this Protocol,

(p) “Freshwater limit” means the place in water courses where, at low tides
and in a period of low freshwater flow, there is an appreciable increase in salini-
ty due to the presence of sea water.

ARTICLE 2
GEOGRAPHICAL COVERAGE

1. The area to which this Protocol applies (referred to in this Protocol as the
“Protocol Area”) shall be:

(@) The Mediterranean Sea Area as defined in Article 1 of the Convention,
including the continental shelf and the seabed and its subsoil;

(b)  Waters, including the seabed and its subsoil, on the landward side of the
baselines from which the breadth of the territorial sea is measured and extend-
ing, in the case of watercourses, up to the freshwater limit.

2. Any of the Contracting Parties to this Protocol (referred to in this Protocol as “the
Parties”) may also include in the Protocol area wetlands or coastal areas of their territory.

3. Nothing in this Protocol, nor any act adopted on the basis of this Protocol, shall

prejudice the rights of any State concerning the delimitation of the continental shelf.

ARTICLE 3
GENERAL UNDERTAKINGS

1. The Parties shall take, individually or through bilateral or multilateral coopera-
tion, all appropriate measures to prevent, abate, combat and control pollution in the
Protocol Area resulting from activities, inter alia by ensuring that the best available
techniques, environmentally effective and economically appropriate, are used for this
purpose.
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2. The Parties shall ensure that all necessary measures are taken so that activities
do not cause pollution.

SECTION 11
AUTHORIZATION SYSTEM

ARTICLE 4
GENERAL PRINCIPLES

1. All activities in the Protocol Area, including erection on site of installations,
shall be subject to the prior written authorization for exploration or exploitation from
the competent authority. Such authority, before granting the authorization, shall be
satisfied that the installation has been constructed according to international stan-
dards and practice and that the operator has the technical competence and the finan-
cial capacity to carry out the activities. Such authorization shall be granted in accor-
dance with the appropriate procedure, as defined by the competent authority.

2. Authorization shall be refused if there are indications that the proposed activi-
ties are likely to cause significant adverse effects on the environment that could not be
avoided by compliance with the conditions laid down in the authorization and referred
to in Article 6, paragraph 3, of this Protocol.

3. When considering approval of the siting of an installation, the Contracting Party
shall ensure that no detrimental effects will be caused to existing facilities by such sit-
ing, in particular, to pipelines and cables.

ARTICLE 5
REQUIREMENTS FOR AUTHORIZATIONS

1. The Contracting Party shall prescribe that any application for authorization or
for the renewal of an authorization is subject to the submission of the project by the
candidate operator to the competent authority and that any such application must
include, in particular, the following:

(@) A survey concerning the effects of the proposed activities on the environ-
ment; the competent authority may, in the light of the nature, scope, duration
and technical methods employed in the activities and of the characteristics of
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the area, require that an environmental impact assessment be prepared in accor-
dance with Annex 1V to this Protocol,

(b) The precise definition of the geographical areas where the activity is
envisaged, including safety zones;

(c)  Particulars of the professional and technical qualifications of the candi-
date operator and personnel on the installation, as well as of the composition of
the crew;

(d) The safety measures as specified in Article 15;

(e) The operator’s contingency plan as specified in Article 16;

® The monitoring procedures as specified in Article 19;

(g0 The plans for removal of installations as specified in Article 20;

(h) Precautions for specially protected areas as specified in Article 21;

(1) The insurance or other financial security to cover liability as prescribed in
Article 27, paragraph 2 (b).

2. The competent authority may decide, for scientific research and exploration
activities, to limit the scope of the requirements laid down in paragraph 1 of this
Article, in the light of the nature, scope, duration and technical methods employed in
the activities and of the characteristics of the area.

ARTICLE 6
GRANTING OF AUTHORIZATIONS

1. The authorizations referred to in Article 4 shall be granted only after examina-
tion by the competent authority of the requirements listed in Article 5 and Annex IV.

2. Each authorization shall specify the activities and the period of validity of the
authorization, establish the geographical limits of the area subject to the authorization
and specify the technical requirements and the authorized installations. The necessary
safety zones shall be established at a later appropriate stage.
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3. The authorization may impose conditions regarding measures, techniques or
methods designed to reduce to the minimum risks of and damage due to pollution
resulting from the activities.

4. The Parties shall notify the Organization as soon as possible of authorizations
granted or renewed. The Organization shall keep a register of all the authorized instal-
lations in the Protocol Area.

ARTICLE 7
SANCTIONS

Each Party shall prescribe sanctions to be imposed for breach of obligations arising out
of this Protocol, or for non-observance of the national laws or regulations implement-
ing this Protocol, or for non-fulfilment of the specific conditions attached to the
authorization.

SECTION 111
WASTES AND HARMFUL OR NOXIOUS SUBSTANCES AND MATERIALS

ARTICLE 8
GENERAL OBLIGATION

Without prejudice to other standards or obligations referred to in this Section, the Parties
shall impose a general obligation upon operators to use the best available, environmen-
tally effective and economically appropriate techniques and to observe internationally
accepted standards regarding wastes, as well as the use, storage and discharge of harm-
ful or noxious substances and materials, with a view to minimizing the risk of pollution.

ARTICLE 9
HARMFUL OR NOXIOUS SUBSTANCES AND MATERIALS

1. The use and storage of chemicals for the activities shall be approved by the com-
petent authority, on the basis of the Chemical Use Plan.

2. The Contracting Party may regulate, limit or prohibit the use of chemicals for the
activities in accordance with guidelines to be adopted by the Contracting Parties.
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3. For the purpose of protecting the environment, the Parties shall ensure that each
substance and material used for activities is accompanied by a compound description
provided by the entity producing such substance or material.

4. The disposal into the Protocol Area of harmful or noxious substances and mate-
rials resulting from the activities covered by this Protocol and listed in Annex I to this
Protocol is prohibited.

5. The disposal into the Protocol Area of harmful or noxious substances and mate-
rials resulting from the activities covered by this Protocol and listed in Annex II to this
Protocol requires, in each case, a prior special permit from the competent authority.

6. The disposal into the Protocol Area of all other harmful or noxious substances
and materials resulting from the activities covered by this Protocol and which might
cause pollution requires a prior general permit from the competent authority.

7. The permits referred to in paragraphs 5 and 6 above shall be issued only after

careful consideration of all the factors set forth in Annex 111 to this Protocol.

ARTICLE 10
OIL AND OILY MIXTURES AND DRILLING FLUIDS AND CUTTINGS

1. The Parties shall formulate and adopt common standards for the disposal of oil
and oily mixtures from installations into the Protocol Area:

(@) Such common standards shall be formulated in accordance with the pro-
visions of Annex V, A;

(b)  Such common standards shall not be less restrictive than the following, in
particular:

i) For machinery space drainage, a maximum oil content of 15 mg per
litre whilst undiluted;

(i) For production water, a maximum oil content of 40 mg per litre as
an average in any calendar month; the content shall not at any time
exceed 100 mg per litre;
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(c)  The Parties shall determine by common agreement which method will be
used to analyze the oil content.

2. The Parties shall formulate and adopt common standards for the use and dis-
posal of drilling fluids and drill cuttings into the Protocol Area. Such common stan-
dards shall be formulated in accordance with the provisions of Annex V, B.

3. Each Party shall take appropriate measures to enforce the common standards
adopted pursuant to this Article or to enforce more restrictive standards that it may
have adopted.

ARTICLE 11
SEWAGE

1. The Contracting Party shall prohibit the discharge of sewage from installations
permanently manned by 10 or more persons into the Protocol Area except in cases where:

(@) The installation is discharging sewage after treatment as approved by the
competent authority at a distance of at least four nautical miles from the near-
est land or fixed fisheries installation, leaving the Contracting Party to decide on
a case by case basis; or

(b) The sewage is not treated, but the discharge is carried out in accordance
with international rules and standards; or

(c) The sewage has passed through an approved sewage treatment plant cer-
tified by the competent authority.

2. The Contracting Party shall impose stricter provisions, as appropriate, where
deemed necessary, inter alia because of the regime of the currents in the area or prox-
imity to any area referred to in Article 21.

3. The exceptions referred to in paragraph 1 shall not apply if the discharge pro-
duces visible floating solids or produces colouration, discolouration or opacity of the
surrounding water.

4. If the sewage is mixed with wastes and harmful or noxious substances and materi-
als having different disposal requirements, the more stringent requirements shall apply.
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1.

ARTICLE 12
GARBAGE

The Contracting Party shall prohibit the disposal into the Protocol Area of the fol-

lowing products and materials:

2.

(a)  All plastics, including but not limited to synthetic ropes, synthetic fishing
nets and plastic garbage bags;

(b)  All other non-biodegradable garbage, including paper products, rags,
glass, metal, bottles, crockery, dunnage, lining and packing materials.

Disposal into the Protocol Area of food wastes shall take place as far away as pos-

sible from land, in accordance with international rules and standards.

3.

If garbage is mixed with other discharges having different disposal or discharge

requirements, the more stringent requirements shall apply.

ARTICLE 13
RECEPTION FACILITIES, INSTRUCTIONS AND SANCTIONS

The Parties shall ensure that:

(@) Operators dispose satisfactorily of all wastes and harmful or noxious sub-
stances and materials in designated onshore reception facilities, except as oth-
erwise authorized by the Protocol;

(b) Instructions are given to all personnel concerning proper means of disposal;

(c)  Sanctions are imposed in respect of illegal disposals.
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ARTICLE 14
EXCEPTIONS

1. The provisions of this Section shall not apply in case of:
(@)  Force majeure and in particular for disposals:
— to save human life,
— to ensure the safety of installations,
— in case of damage to the installation or its equipment,

on condition that all reasonable precautions have been taken after the damage is
discovered or after the disposal has been performed to reduce the negative
effects.

(b) The discharge into the sea of substances containing oil or harmful or nox-
ious substances or materials which, subject to the prior approval of the compe-
tent authority, are being used for the purpose of combating specific pollution
incidents in order to minimize the damage due to the pollution.

2. However, the provisions of this Section shall apply in any case where the opera-
tor acted with the intent to cause damage or recklessly and with knowledge that dam-
age will probably result.

3. Disposals carried out in the circumstances referred to in paragraph 1 of this
Article shall be reported immediately to the Organization and, either through the
Organization or directly, to any Party or Parties likely to be affected, together with full
details of the circumstances and of the nature and quantities of wastes or harmful or
noxious substances or materials discharged.
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SECTION IV
SAFEGUARDS

ARTICLE 15
SAFETY MEASURES

1. The Contracting Party within whose jurisdiction activities are envisaged or are
being carried out shall ensure that safety measures are taken with regard to the design,
construction, placement, equipment, marking, operation and maintenance of instal-
lations.

2. The Contracting Party shall ensure that at all times the operator has on the
installations adequate equipment and devices, maintained in good working order, for
protecting human life, preventing and combating accidental pollution and facilitating
prompt response to an emergency, in accordance with the best available environmen-
tally effective and economically appropriate techniques and the provisions of the oper-
ator’s contingency plan referred to in Article 16.

3. The competent authority shall require a certificate of safety and fitness for the
purpose (hereinafter referred to as “certificate) issued by a recognized body to be sub-
mitted in respect of production platforms, mobile offshore drilling units, offshore stor-
age facilities, offshore loading systems and pipelines and in respect of such other
installations as may be specified by the Contracting Party.

4. The Parties shall ensure through inspection that the activities are conducted by

the operators in accordance with this Article.

ARTICLE 16
CONTINGENCY PLANNING

1. In cases of emergency the Contracting Parties shall implement mutatis mutandis
the provisions of the Protocol concerning Cooperation in Combating Pollution of the
Mediterranean Sea by Oil and Other Harmful Substances in Cases of Emergency.

2. Each Party shall require operators in charge of installations under its jurisdiction
to have a contingency plan to combat accidental pollution, coordinated with the con-
tingency plan of the Contracting Party established in accordance with the Protocol con-
cerning Cooperation in Combating Pollution of the Mediterranean Sea by Oil and Other
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Harmful Substances in Cases of Emergency and approved in conformity with the pro-
cedures established by the competent authorities.

3. Each Contracting Party shall establish coordination for the development and
implementation of contingency plans. Such plans shall be established in accordance
with guidelines adopted by the competent international organization. They shall, in
particular, be in accordance with the provisions of Annex VII to this Protocol.

ARTICLE 17
NOTIFICATION

Each Party shall require operators in charge of installations under its jurisdiction to
report without delay to the competent authority:

(@) Any event on their installation causing or likely to cause pollution in the
Protocol Area;

(b) Any observed event at sea causing or likely to cause pollution in the

Protocol Area.

ARTICLE 18
MUTUAL ASSISTANCE IN CASES OF EMERGENCY

In cases of emergency, a Party requiring assistance in order to prevent, abate or com-
bat pollution resulting from activities may request help from the other Parties, either
directly or through the Regional Marine Pollution Emergency Response Centre for the
Mediterranean Sea (REMPEC), which shall do their utmost to provide the assistance
requested.

For this purpose, a Party which is also a Party to the Protocol concerning Cooperation
in Combating Pollution of the Mediterranean Sea by Oil and Other Harmful Substances
in Cases of Emergency shall apply the pertinent provisions of the said Protocol.
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ARTICLE 19
MONITORING

1. The operator shall be required to measure, or to have measured by a qualified enti-
ty, expert in the matter, the effects of the activities on the environment in the light of the
nature, scope, duration and technical methods employed in the activities and of the char-
acteristics of the area and to report on them periodically or upon request by the compe-
tent authority for the purpose of an evaluation by such competent authority according to
a procedure established by the competent authority in its authorization system.

2. The competent authority shall establish, where appropriate, a national moni-
toring system in order to be in a position to monitor regularly the installations and the
impact of the activities on the environment, so as to ensure that the conditions
attached to the grant of the authorization are being fulfilled.

ARTICLE 20
REMOVAL OF INSTALLATIONS

1. The operator shall be required by the competent authority to remove any installa-
tion which is abandoned or disused, in order to ensure safety of navigation, taking into
account the guidelines and standards adopted by the competent international organiza-
tion. Such removal shall also have due regard to other legitimate uses of the sea, in partic-
ular fishing, the protection of the marine environment and the rights and duties of other
Contracting Parties. Prior to such removal, the operator under its responsibility shall take
all necessary measures to prevent spillage or leakage from the site of the activities.

2. The competent authority shall require the operator to remove abandoned or dis-
used pipelines in accordance with paragraph 1 of this Article or to clean them inside
and abandon them or to clean them inside and bury them so that they neither cause
pollution, endanger navigation, hinder fishing, threaten the marine environment, nor
interfere with other legitimate uses of the sea or with the rights and duties of other
Contracting Parties. The competent authority shall ensure that appropriate publicity is
given to the depth, position and dimensions of any buried pipeline and that such infor-
mation is indicated on charts and notified to the Organization and other competent
international organizations and the Parties.

3. The provisions of this Article apply also to installations disused or abandoned by
any operator whose authorization may have been withdrawn or suspended in compli-
ance with Article 7.
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4. The competent authority may indicate eventual modifications to be made to the
level of activities and to the measures for the protection of the marine environment
which had initially been provided for.

5. The competent authority may regulate the cession or transfer of authorized
activities to other persons.

6. Where the operator fails to comply with the provisions of this Article, the com-
petent authority shall undertake, at the operator’s expense, such action or actions as
may be necessary to remedy the operator’s failure to act.

ARTICLE 21
SPECIALLY PROTECTED AREAS

For the protection of the areas defined in the Protocol concerning Mediterranean
Specially Protected Areas and any other area established by a Party and in furtherance
of the goals stated therein, the Parties shall take special measures in conformity with
international law, either individually or through multilateral or bilateral cooperation,
to prevent, abate, combat and control pollution arising from activities in these areas.

In addition to the measures referred to in the Protocol concerning Mediterranean
Specially Protected Areas for the granting of authorization, such measures may
include, inter alia:

(@) Special restrictions or conditions when granting authorizations for such
areas:

(i) The preparation and evaluation of environmental impact assess-
ments;

(i) The elaboration of special provisions in such areas concerning mon-
itoring, removal of installations and prohibition of any discharge.

(b) Intensified exchange of information among operators, the competent
authorities, Parties and the Organization regarding matters which may affect

such areas.
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SECTION V
COOPERATION

ARTICLE 22
STUDIES AND RESEARCH PROGRAMMES

In conformity with Article 13 of the Convention, the Parties shall, where appropriate,
cooperate in promoting studies and undertaking programmes of scientific and techno-
logical research for the purpose of developing new methods of:

1.

(@) Carrying out activities in a way that minimizes the risk of pollution;

(b)  Preventing, abating, combating and controlling pollution, especially in
cases of emergency.

ARTICLE 23
INTERNATIONAL RULES, STANDARDS
AND RECOMMENDED PRACTICES AND PROCEDURES

The Parties shall cooperate, either directly or through the Organization or other

competent international organizations, in order to:

2.

(@) Establish appropriate scientific criteria for the formulation and elabora-
tion of international rules, standards and recommended practices and proce-
dures for achieving the aims of this Protocol;

(b) Formulate and elaborate such international rules, standards and recom-
mended practices and procedures;

(c) Formulate and adopt guidelines in accordance with international prac-
tices and procedures to ensure observance of the provisions of Annex VI.

The Parties shall, as soon as possible, endeavour to harmonize their laws and

regulations with the international rules, standards and recommended practices and
procedures referred to in paragraph 1 of this Article.
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3. The Parties shall endeavour, as far as possible, to exchange information relevant
to their domestic policies, laws and regulations and the harmonization referred to in
paragraph 2 of this Article.

ARTICLE 24
SCIENTIFIC AND TECHNICAL ASSISTANCE TO DEVELOPING COUNTRIES

1. The Parties shall, directly or with the assistance of competent regional or other
international organizations, cooperate with a view to formulating and, as far as possi-
ble, implementing programmes of assistance to developing countries, particularly in
the fields of science, law, education and technology, in order to prevent, abate, combat
and control pollution due to activities in the Protocol Area.

2. Technical assistance shall include, in particular, the training of scientific, legal
and technical personnel, as well as the acquisition, utilization and production by those
countries of appropriate equipment on advantageous terms to be agreed upon among
the Parties concerned.

ARTICLE 25
MUTUAL INFORMATION

The Parties shall inform one another directly or through the Organization of measures
taken, of results achieved and, if the case arises, of difficulties encountered in the
application of this Protocol. Procedures for the collection and submission of such infor-
mation shall be determined at the meetings of the Parties.

ARTICLE 26
TRANSBOUNDARY POLLUTION

1. Each Party shall take all measures necessary to ensure that activities under its juris-
diction are so conducted as not to cause pollution beyond the limits of its jurisdiction.

2. A Party within whose jurisdiction activities are being envisaged or carried out
shall take into account any adverse environmental effects, without discrimination as
to whether such effects are likely to occur within the limits of its jurisdiction or beyond
such limits.
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3. If a Party becomes aware of cases in which the marine environment is in immi-
nent danger of being damaged, or has been damaged, by pollution, it shall immediate-
ly notify other Parties which in its opinion are likely to be affected by such damage, as
well as the Regional Marine Pollution Emergency Response Centre for the
Mediterranean Sea (REMPEC), and provide them with timely information that would
enable them, where necessary, to take appropriate measures. REMPEC shall distribute
the information immediately to all relevant Parties.

4. The Parties shall endeavour, in accordance with their legal systems and, where
appropriate, on the basis of an agreement, to grant equal access to and treatment in
administrative proceedings to persons in other States who may be affected by pollu-
tion or other adverse effects resulting from proposed or existing operations.

5. Where pollution originates in the territory of a State which is not a Contracting
Party to this Protocol, any Contracting Party affected shall endeavour to cooperate with
the said State so as to make possible the application of the Protocol.

ARTICLE 27
LIABILITY AND COMPENSATION

1. The Parties undertake to cooperate as soon as possible in formulating and adopt-
ing appropriate rules and procedures for the determination of liability and compensa-
tion for damage resulting from the activities dealt with in this Protocol, in conformity
with Article 16 of the Convention.

2. Pending development of such procedures, each Party:

(@) Shall take all measures necessary to ensure that liability for damage
caused by activities is imposed on operators, and they shall be required to pay
prompt and adequate compensation;

(b)  Shall take all measures necessary to ensure that operators shall have and
maintain insurance cover or other financial security of such type and under such
terms as the Contracting Party shall specify in order to ensure compensation for
damages caused by the activities covered by this Protocol.
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SECTION VI
FINAL PROVISIONS

ARTICLE 28
APPOINTMENT OF COMPETENT AUTHORITIES

Each Contracting Party shall appoint one or more competent authorities to:

(@) Grant, renew and register the authorizations provided for in Section 11 of

this Protocol;

(b) Issue and register the special and general permits referred to in Article 9 of

this Protocol;

(c) Issue the permits referred to in Annex V to this Protocol;

(d) Approve the treatment system and certify the sewage treatment plant

referred to in Article 11, paragraph 1, of this Protocol;

(e)  Give the prior approval for exceptional discharges referred to in Article 14,

paragraph 1 (b), of this Protocol;

® Carry out the duties regarding safety measures referred to in Article 15,

paragraphs 3 and 4, of this Protocol;

(g) Perform the functions relating to contingency planning described in

Article 16 and Annex VII to this Protocol;

(h)  Establish monitoring procedures as provided in Article 19 of this Protocol;

(1) Supervise the removal operations of the installations as provided in

Article 20 of this Protocol.
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ARTICLE 29
TRANSITIONAL MEASURES

Each Party shall elaborate procedures and regulations regarding activities, whether
authorized or not, initiated before the entry into force of this Protocol, to ensure their
conformity, as far as practicable, with the provisions of this Protocol.

1.

ARTICLE 30
MEETINGS

Ordinary meetings of the Parties shall take place in conjunction with ordinary

meetings of the Contracting Parties to the Convention held pursuant to Article 18 of the
Convention. The Parties may also hold extraordinary meetings in accordance with
Article 18 of the Convention.

2.

The functions of the meetings of the Parties to this Protocol shall be, inter alia:

(@) Tokeep under review the implementation of this Protocol and to consider
the efficacy of the measures adopted and the advisability of any other measures,
in particular in the form of annexes and appendices;

(b)  To revise and amend any annex or appendix to this Protocol,

(c) To consider the information concerning authorizations granted or
renewed in accordance with Section 11 of this Protocol;

(d) To consider the information concerning the permits issued and approvals
given in accordance with Section 111 of this Protocol;

(e) To adopt the guidelines referred to in Article 9, paragraph 2, and Article
23, paragraph 1 (c), of this Protocol;

(H  To consider the records of the contingency plans and means of interven-
tion in emergencies adopted in accordance with Article 16 of this Protocol;

(g)  To establish criteria and formulate international rules, standards and rec-
ommended practices and procedures in accordance with Article 23, paragraph 1,
of this Protocol, in whatever form the Parties may agree;
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(h) To facilitate the implementation of the policies and the achievement of
the objectives referred to in Section V, in particular the harmonization of nation-
al and European Community legislation in accordance with Article 23, para-
graph 2, of this Protocol;

1) To review progress made in the implementation of Article 27 of this Protocol;
(G)  Todischarge such other functions as may be appropriate for the application

of this Protocol.

ARTICLE 31
RELATIONS WITH THE CONVENTION

1. The provisions of the Convention relating to any Protocol shall apply with
respect to this Protocol.

2. The rules of procedure and the financial rules adopted pursuant to Article 24 of
the Convention shall apply with respect to this Protocol, unless the Parties to this
Protocol agree otherwise.

ARTICLE 32
FINAL CLAUSE

1. This Protocol shall be open for signature at Madrid from 14 October 1994 to 14
October 1995, by any State Party to the Convention invited to the Conference of
Plenipotentiaries of the Coastal States of the Mediterranean Region on the Protocol for
the Protection of the Mediterranean Sea against Pollution resulting from Exploration
and Exploitation of the Seabed and its Subsoil, held at Madrid on 13 and 14 October
1994. It shall also be open until the same dates for signature by the European
Community and by any similar regional economic grouping of which at least one mem-
ber is a coastal State of the Protocol Area and which exercises competence in fields cov-
ered by this Protocol in conformity with Article 30 of the Convention.

2. This Protocol shall be subject to ratification, acceptance or approval.
Instruments of ratification, acceptance or approval shall be deposited with the
Government of Spain, which will assume the functions of Depositary.
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3. As from 15 October 1995, this Protocol shall be open for accession by the States
referred to in paragraph 1 above, by the European Community and by any grouping
referred to in that paragraph.

4. This Protocol shall enter into force on the thirtieth day following the date of
deposit of at least six instruments of ratification, acceptance or approval of, or acces-
sion to, the Protocol by the Parties referred to in paragraph 1 of this Article.

IN WITNESS WHEREOF the undersigned, being duly authorized, have signed this
Protocol.
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A.

ANNEX |
HARMFUL OR NOXIOUS SUBSTANCES AND MATERIALS
THE DISPOSAL OF WHICH IN THE PROTOCOL AREA 1S PROHIBITED

The following substances and materials and compounds thereof are listed for

the purposes of Article 9, paragraph 4, of the Protocol. They have been selected mainly
on the basis of their toxicity, persistence and bioaccumulation:

B.

1. Mercury and mercury compounds
2. Cadmium and cadmium compounds
3. Organotin compounds and substances which may form such compounds

in the marine environment *

4. Organophosphorus compounds and substances which may form such
compounds in the marine environment *

5. Organohalogen compounds and substances which may form such com-
pounds in the marine environment *

6. Crude oil, fuel oil, oily sludge, used lubricating oils and refined products

7. Persistent synthetic materials which may float, sink or remain in suspen-
sion and which may interfere with any legitimate use of the sea

8. Substances having proven carcinogenic, teratogenic or mutagenic proper-
ties in or through the marine environment

9. Radioactive substances, including their wastes, if their discharges do not com-
ply with the principles of radiation protection as defined by the competent interna-
tional organizations, taking into account the protection of the marine environment

The present Annex does not apply to discharges which contain substances listed

in section A that are below the limits defined jointly by the Parties and, in relation to
oil, below the limits defined in Article 10 of this Protocol.

* With the exception of those which are biologically harmless or which are rapidly converted into biolog-
ically harmless substances.
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ANNEX 11

HARMFUL OR NOX10US SUBSTANCES AND MATERIALS
THE DISPOSAL OF WHICH IN THE PROTOCOL AREA

1S SUBJECT TO A SPECIAL PERMIT

A. The following substances and materials and compounds thereof have been
selected for the purpose of Article 9, paragraph 5, of the Protocol.

1. Arsenic
2. Lead
3. Copper
4. Zinc

5. Beryllium

6. Nickel

7. Vanadium

8 Chromium

9. Biocides and their derivatives not covered in Annex |

10.  Selenium

11. Antimony

12. Molybdenum
13. Titanium

14. Tin

15.  Barium (other than barium sulphate)
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16. Boron

17. Uranium
18.  Cobalt

19.  Thallium
20. Tellurium
21.  Silver

22. Cyanides

B. The control and strict limitation of the discharge of substances referred to in sec-
tion A must be implemented in accordance with Annex III.
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ANNEX II1
FACTORS TO BE CONSIDERED FOR THE ISSUE OF THE PERMITS

For the purpose of the issue of a permit required under Article 9, paragraph 7, particu-
lar account will be taken, as the case may be, of the following factors:

A. CHARACTERISTICS AND COMPOSITION OF THE WASTE

1. Type and size of waste source (e.g. industrial process);

2. Type of waste (origin, average composition);

3. Form of waste (solid, liquid, sludge, slurry, gaseous);

4. Total amount (volume discharged, e.g. per year);

5. Discharge pattern (continuous, intermittent, seasonally variable, etc.);

6. Concentrations with respect to major constituents, substances listed in Annex I,

substances listed in Annex 11, and other substances as appropriate;

7. Physical, chemical and biochemical properties of the waste.

B. CHARACTERISTICS OF WASTE CONSTITUENTS
WITH RESPECT TO THEIR HARMFULNESS

1. Persistence (physical, chemical, biological) in the marine environment;

2. Toxicity and other harmful effects;

3. Accumulation in biological materials or sediments;

4. Biochemical transformation producing harmful compounds;

5. Adverse effects on the oxygen content and balance;
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6. Susceptibility to physical, chemical and biochemical changes and interaction in
the aquatic environment with other sea-water constituents which may produce harm-
ful biological or other effects on any of the uses listed in Section E below.

C. CHARACTERISTICS OF DISCHARGE SITE
AND RECEIVING MARINE ENVIRONMENT

1. Hydrographic, meteorological, geological and topographical characteristics of
the area;
2. Location and type of the discharge (outfall, canal, outlet, etc.) and its relation to

other areas (such as amenity areas, spawning, nursery and fishing areas, shellfish
grounds) and other discharges;

3. Initial dilution achieved at the point of discharge into the receiving marine envi-
ronment;
4. Dispersion characteristics such as effects of currents, tides and wind on horizon-

tal transport and vertical mixing;

5. Receiving water characteristics with respect to physical, chemical, biological
and ecological conditions in the discharge area;

6. Capacity of the receiving marine environment to receive waste discharges with-
out undesirable effects.

D. AVAILABILITY OF WASTE TECHNOLOGIES

The methods of waste reduction and discharge for industrial effluents as well as domes-
tic sewage should be selected taking into account the availability and feasibility of:

(@) Alternative treatment processes;
(b) Reuse or elimination methods;
(c) On-land disposal alternatives;

(d) Appropriate low-waste technologies.
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E. POTENTIAL IMPAIRMENT OF MARINE ECOSYSTEM
AND SEA-WATER USES

1. Effects on human life through pollution impact on:
(@) Edible marine organisms;
(b) Bathing waters;
(c) Aesthetics.

2. Effects on marine ecosystems, in particular living resources, endangered species
and critical habitats.

3. Effects on other legitimate uses of the sea in conformity with international law.
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1.

ANNEX IV
ENVIRONMENTAL IMPACT ASSESSMENT

Each Party shall require that the environmental impact assessment contains at

least the following:

2.

(@) Adescription of the geographical boundaries of the area within which the
activities are to be carried out, including safety zones where applicable;

(b) A description of the initial state of the environment of the area;

(c)  An indication of the nature, aims, scope and duration of the proposed
activities;

(d) A description of the methods, installations and other means to be used,
possible alternatives to such methods and means;

(e) A description of the foreseeable direct or indirect short and long-term
effects of the proposed activities on the environment, including fauna, flora and
the ecological balance;

(H A statement setting out the measures proposed for reducing to the mini-
mum the risk of damage to the environment as a result of carrying out the pro-
posed activities, including possible alternatives to such measures;

(g) An indication of the measures to be taken for the protection of the envi-
ronment from pollution and other adverse effects during and after the proposed

activities;

(h) A reference to the methodology used for the environmental impact
assessment;

(1) Anindication of whether the environment of any other State is likely to be
affected by the proposed activities.

Each Party shall promulgate standards taking into account the international rules,

standards and recommended practices and procedures, adopted in accordance with Article
23 of the Protocol, by which environmental impact assessments are to be evaluated.
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ANNEX V
OIL AND OILY MIXTURES AND DRILLING FLUIDS AND CUTTINGS

The following provisions shall be prescribed by the Parties in accordance with Article 10:

A. O1L AND OILY MIXTURES

1. Spills of high oil content in processing drainage and platform drainage shall be
contained, diverted and then treated as part of the product, but the remainder shall be
treated to an acceptable level before discharge, in accordance with good oilfield practice;

2. Oily waste and sludges from separation processes shall be transported to shore;

3. All the necessary precautions shall be taken to minimize losses of oil into the sea
from oil collected or flared from well testing;

4. All the necessary precautions shall be taken to ensure that any gas resulting from
oil activities should be flared or used in an appropriate manner.

B. DRILLING FLUIDS AND DRILL CUTTINGS

1. Water-based drilling fluids and drill cuttings shall be subject to the following
requirements:

(@) The use and disposal of such drilling fluids shall be subject to the
Chemical Use Plan and the provisions of Article 9 of this Protocol;

(b) The disposal of the drill cuttings shall either be made on land or into the
sea in an appropriate site or area as specified by the competent authority.

2. Oil-based drilling fluids and drill cuttings are subject to the following requirements:
(@) Such fluids shall only be used if they are of a sufficiently low toxicity and
only after the operator has been issued a permit by the competent authority

when it has verified such low toxicity;

(b) The disposal into the sea of such drilling fluids is prohibited;
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(c) The disposal of the drill cuttings into the sea is only permitted on condi-
tion that efficient solids control equipment is installed and properly operated,
that the discharge point is well below the surface of the water, and that the oil
content is less than 100 grams of oil per kilogram dry cuttings;

(d) Thedisposal of such drill cuttings in specially protected areas is prohibited;

(e) In case of production and development drilling, a programme of seabed
sampling and analysis relating to the zone of contamination must be undertaken.

3. Diesel-based drilling fluids:
The use of diesel-based drilling fluids is prohibited. Diesel oil may exceptionally
be added to drilling fluids in such circumstances as the Parties may specify.
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ANNEX VI
SAFETY MEASURES

The following provisions shall be prescribed by the Parties in accordance with Article 15:

(@) That the installation must be safe and fit for the purpose for which it is to
be used, in particular, that it must be designed and constructed so as to with-
stand, together with its maximum load, any natural condition, including, more
specifically, maximum wind and wave conditions as established by historical
weather patterns, earthquake possibilities, seabed conditions and stability, and
water depth;

(b) That all phases of the activities, including storage and transport of recov-
ered resources, must be properly prepared, that the whole activity must be open
to control for safety reasons and must be conducted in the safest possible way,
and that the operator must apply a monitoring system for all activities;

(c)  That the most advanced safety systems must be used and periodically
tested in order to minimize the dangers of leakages, spillages, accidental dis-
charges, fire, explosions, blow-outs or any other threat to human safety or the
environment, that a trained specialized crew to operate and maintain these sys-
tems must be present and that this crew must undertake periodic exercises. In
the case of authorized not permanently manned installations, the permanent
availability of a specialized crew shall be ensured;

(d) That the installation and, where necessary, the established safety zone,
must be marked in accordance with international recommendations so as to give
adequate warning of its presence and sufficient details for its identification;

(e) Thatinaccordance with international maritime practice, the installations
must be indicated on charts and notified to those concerned;

(0  That, in order to secure observance of the foregoing provisions, the person
and/or persons having the responsibility for the installation and/or the activi-
ties, including the person responsible for the blow-out preventer, must have the
qualifications required by the competent authority, and that sufficient qualified
staff must be permanently available. Such qualifications shall include, in partic-
ular, training, on a continuing basis, in safety and environmental matters.
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ANNEX VII
CONTINGENCY PLAN

A. THE OPERATOR’S CONTINGENCY PLAN

Operators are obliged to ensure:

(@) That the most appropriate alarm system and communication system are
available at the installation and they are in good working order;

(b) That the alarm is immediately raised on the occurrence of an emergency
and that any emergency is immediately communicated to the competent
authority;

(c)  That, in coordination with the competent authority, transmission of the
alarm and appropriate assistance and coordination of assistance can be organized
and supervised without delay;

(d) That immediate information about the nature and extent of the emer-
gency is given to the crew on the installation and to the competent authority;

(e) That the competent authority is constantly informed about the progress
of combating the emergency;

(f)  That at all times sufficient and most appropriate materials and equip-
ment, including stand-by boats and aircraft, are available to put into effect the
emergency plan;

(g) That the most appropriate methods and techniques are known to the spe-
cialized crew referred to in Annex VI, paragraph (c), in order to combat leakages,
spillages, accidental discharges, fire, explosions, blow-outs and any other threat
to human life or the environment;

(h) That the most appropriate methods and techniques are known to the spe-
cialized crew responsible for reducing and preventing long-term adverse effects
on the environment;
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2.

(1) That the crew is thoroughly familiar with the operator’s contingency plan,
that periodic emergency exercises are held so that the crew has a thorough work-
ing knowledge of the equipment and procedures and that each individual knows
exactly his role within the plan.

The operator shall cooperate, on an institutional basis, with other operators or

entities capable of rendering necessary assistance, so as to ensure that, in cases where
the magnitude or nature of an emergency creates a risk for which assistance is or might
be required, such assistance can be rendered.

B. NATIONAL COORDINATION AND DIRECTION

The competent authority for emergencies of a Contracting Party shall ensure:

(@) The coordination of the national contingency plan and/or procedures and
the operator’s contingency plan and control of the conduct of actions, especially
in case of significant adverse effects of the emergency;

(b) Direction to the operator to take any action it may specify in the course of
preventing, abating or combating pollution or in the preparation of further
action for that purpose, including placing an order for a relief drilling rig, or to
prevent the operator from taking any specified action;

(c)  The coordination of actions in the course of preventing, abating or com-
bating pollution or in preparation for further action for that purpose within the
national jurisdiction with such actions undertaken within the jurisdiction of
other States or by international organizations;

(d) Collection and ready availability of all necessary information concerning
the existing activities;

(e) Theprovision of an up-to-date list of the persons and entities to be alerted
and informed about an emergency, its development and the measures taken;

® The collection of all necessary information concerning the extent and
means of combating contingencies, and the dissemination of this information to
interested Parties;
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(g) The coordination and supervision of the assistance referred to in Part A
above, in cooperation with the operator;

(h) The organization and if necessary, the coordination of specified actions,
including intervention by technical experts and trained personnel with the nec-
essary equipment and materials;

(1) Immediate communication to the competent authorities of other Parties
which might be affected by a contingency to enable them to take appropriate
measures where necessary;

()  The provision of technical assistance to other Parties, if necessary;

(k) Immediate communication to the competent international organizations
with a view to avoiding danger to shipping and other interests.
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APPENDIX

L1ST OF OILS *

ASPHALT SOLUTIONS

O1LS

Blending Stocks
Roofers Flux
Straight Run Residue

Clarified

Crude Oil

Mixtures containing crude oil

Diesel Oil

Fuel Oil No. 4

Fuel Oil No. 5

Fuel Oil No. 6

Residual Fuel Oil

Road Oil

Transformer Oil

Aromatic Oil (excluding vegetable oil)
Lubricating Oils and Blending Stocks
Mineral Oil

Motor Oil

Penetrating Oil

Spindle Oil

Turbine Oil

DISTILLATES

Straight Run
Flashed Feed Stocks

GAS O1L

Cracked

* The list of oils should not necessarily be considered as exhaustive.
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JET FUELS
JP-1 (Kerosene)
JP-3
JP-4
JP-5 (Kerosene, Heavy)
Turbo Fuel
Kerosene
Mineral Spirit

NAPHTHA
Solvent
Petroleum
Heartcut Distillate Oil

GASOLINE BLENDING STOCKS
Alkylates — fuel
Reformates
Polymer — fuel

GASOLINES
Casinghead (natural)
Automotive
Aviation
Straight Run
Fuel Oil No. 1 (Kerosene)
Fuel Oil No. 1-D
Fuel Oil No. 2
Fuel Oil No. 2-D
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Appendix C

Bathymetry and Topography
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There are severa publicly available global bathymetry datasets which are reviewed in Marks and
Smith (2006). For this report we have used the 1-minute GEBCO data for the Mediterranean
(http://www.gebco.net). The General Bathymetric Chart of the Oceans (GEBCO) functions under
the auspices of the International Hydrographic Organization (IHO) and the Intergovernmental
Oceanographic Commission (I0C). Thisisa 1-min grid constructed from a series of paper and
digital contour maps at 1:10 million scale. These maps were contoured at 500 m depth intervals,
by hand, from both digital and analog ship soundings.

In Tables C.1-C.13, useful datafor all exploration blocks are provided: (a) the coordinates of all
vertices defining each block and the longitude and latitude ranges: (b) the minimum and
maximum depths and their locations; (c) an estimate of the average depth in each block which is
calculated by simply averaging depth values of all nodes of the gridded data that are inside the
block. It is clear that this average is biased to the northern nodes of the block; and (d) the
approximate area of the block.

In Figures C.1to C.13, the bathymetry contours as well as the three-dimensional plots of the
seafloor over each block are plotted. The contours correspond to isobaths with a step of 200 m.
The locations of the minimum and maximum depths in each block are also shown. For clarity, the
contour plots (without color filling) are also plotted in Figures C.1lato C.13a.
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TableC.1. Useful datafor Exploration Block 1.

EXPLORATION BLOCK 1

325

10

1

12

GENERAL INFORMATION VERTEX COORDINATES
n Longitude Latitude
Longitude 32.083333 - 33.583333 1 32.083333 34.166667
range 2 32.083333 34.750000
Latitude 34.166667 - 34.750000 3 32.250000 34.750000
range 4 32.250000 34.588883
> 5 32.416667 34.588883
Area 5728.3 km 6 32.416667 34.500000
Minimum 310 mat 7 32.833333 34.500000
depth (33.583333, 34.433333) 8 32.833333 34.416667
M aximum 2734 m at 9 33.166667 34.416667
depth (32.200000, 34.450000) 10 33.166667 34.583333
11 33.583333 34.583333
Average 1924.8 m 12 33.583333 34.166667
depth
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EXPLORATION BLOCK 1
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Figure C.1. Bathymetry of Exploration Block 1 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2734 m at
(32.2, 34.45) and minimum depth is 310 m at (33.583333, 34.433333). The average
depth is 1925 m.
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Figure C.1a.

Bathymetry of Exploration Block 1 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
iS2734 m at (32.2, 34.45) and minimum depth is 310 m at (33.583333, 34.433333).
The average depth is 1925 m.
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Table C.2. Useful datafor Exploration Block 2.

EXPLORATION BLOCK 2

36

35

345

34t

335

33

325

L
30 30.5

GENERAL INFORMATION VERTEX COORDINATES
n Longitude Latitude

Longitude 33.583333 — 34.333333 1 33.583333 34.166667
range 2 33.583333 34.666667
Latitude 34.166667 - 34.916667 3 33.833333 34.666667
range 4 33.833333 34.833333

2 5 34.250000 34.833333
Area 47316 km 6 34.250000 34.916667
Minimum 266 m at 7 34.333333 34.916667
depth (33.616667, 34.433333) 8 34.333333 34.166667
Maximum 2082 m at
depth (33.800000, 34.166667)
Average 1549.1m
depth
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Figure C.2. Bathymetry of Exploration Block 2 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2082 m at (33.8,

34.166667) and minimum depth is 266 m at (33.616667, 34.433333). The average
depth is 1549 m.
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Figure C.2a. Bathymetry of Exploration Block 2 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
52082 m at (33.8, 34.166667) and minimum depth is 266 m at (33.616667,
34.433333). The average depth is 1549 m.
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Table C.3.

Useful data for Exploration Block 3.

EXPLORATION BLOCK 3

36

351

3451

341
4 5
3351

331

325

L L
30 30.5 31

2y

GENERAL INFORMATION

VERTEX COORDINATES

n Longitude Latitude

Longitude 34.333333 - 34.933333 1 34.333333 34.166667
range 2 34.333333 34.916667
Latitude 34.166667 - 34.916667 3 84.933333 34.916667
range 4 34.933333 34.750000

: 5 34.883333 34.650000
Area 3490.2 km 6 34.733333 34.383333
Minimum 869 m at 7 34.483333 34.166667
depth (34.466667, 34.750000)
Maximum 2057 mat
depth (34.333333, 34.316667)
Average 1495.6 m
depth

Strategic Environmental Assessment of Hydrocarbon Activities

in the Exclusive Economic Zone of the Republic of Cyprus




EXPLORATION BLOCK 3

-1000

-1200

-1400

-1600

-1800

5 55 = o

35 ‘ ‘ ‘ ‘ ‘ ‘ -1000
34.9 1 -1100
-1200

34.8 .
+-1300

34.7 ]
1-1400

34.6 ]
1-1500
34.5 1 b 1-1600

34.4 .

34.3

34.2

341 1 1 1 1 1 1
343 344 345 346 347 348 349

Figure C.3. Bathymetry of Exploration Block 3 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2057 m at
(34.333333, 34.316667) and minimum depth is 869 m at (34.466667, 34.75). The
average depth is 1496 m.

Strategic Environmental Assessment of Hydrocarbon Activities C-10
in the Exclusive Economic Zone of the Republic of Cyprus




35

34.9+ f

34.7-

34.61 g

34.5¢

3a.4f
343

34.21

34.1 1 1 1 1 1 1
343 344 345 346 347 348 349

Figure C.3a. Bathymetry of Exploration Block 3 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
is2057 m at (34.333333, 34.316667) and minimum depth is 869 m at (34.466667,
34.75). The average depth is 1496 m.
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Table C.4.

Useful datafor Exploration Block 4.

EXPLORATION BLOCK 4

36

345

34t
4 5 6 7 8
335

33| I

32,5 L L L L L L L L L
30 30.5 31 315 32 325 33 335 34 34.5 35

s | 4
GENERAL INFORMATION VERTEX COORDINATES

n Longitude Latitude
Longitude 30.083333 —30.583333 1 30.083333 33.750000
range 2 30.083333 34.166667
Latitude 33.522222 - 34.166667 3 30.583333 34.166667
range 4 30.583333 33.522222
Minimum 2521 mat
depth (30.583333, 34.166667)
Maximum 3005 m at
depth (30.083333, 33.933333)
Average 2712.1m
depth
Strategic Environmental Assessment of Hydrocarbon Activities C-12

in the Exclusive Economic Zone of the Republic of Cyprus




EXPLORATION BLOCK 4

-2500

-2600

0 -2700

-
-2800
-
, -2000
:

= i -3000
EI g I
-3100

o 1 » 20 34.2

= i“
s

‘\\"‘:,'//

ot
S
%’

Y,

/
/

/
/

/
/

/
/

/

/
/

L _ L _ L _ L _ L _J

/
/

b — b — =
[ A AR A

/Y

-2550

-2600

-2650

-2700

-2750

-2800

-2850

-2900

-2950

-3000

34.2

34.1+

34

33.9+

33.8¢

33.7+

33.6

33.5

30 30.1 30.2 30.3

30.4

30.5

30.6

-2600

-2650

-2700

-2750

-2800

-2850

-2900

-2950

-3000

Figure C.4. Bathymetry of Exploration Block 4 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the

triangle (A) the position of minimum depth. Maximum depth is 3005 m at

(30.083333, 33.9333333) and minimum depth is 2521 m at (30.583333, 34.166667).

The average depth is 2712 m.
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Figure C.4a. Bathymetry of Exploration Block 4 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
is 3005 m at (30.083333, 33.9333333) and minimum depth is 2521 m at (30.583333,
34.166667). The average depth is 2712 m.

Strategic Environmental Assessment of Hydrocarbon Activities C-14
in the Exclusive Economic Zone of the Republic of Cyprus



Table C.5.

Useful datafor Exploration Block 5.

EXPLORATION BLOCK 5

36

345

34t
4 5 6 7 8

335
10 11

33| I

32,5 L L L L L L L L L
30 30.5 31 315 32 325 33 335 34 34.5 35

14\*

GENERAL INFORMATION VERTEX COORDINATES
n Longitude Latitude

Longitude 30.583333 — 31.250000 1 30.583333 33.522222
range 2 30.583333 34.166667
Latitude 33.500000 - 34.166667 3 31.250000 34.166667
range 4 31.250000 33.500000

2 5 30.650556 33.500000
Area 4547.8km 6 30.611111 33511111
Minimum 2280 m at
depth (31.25, 33.5)
Maximum 2704 mat
depth (30.583333, 33.9)
Average 2506.1 m
depth
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Figure C.5. Bathymetry of Exploration Block 5 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2704 m at
(30.583333, 33.9) and minimum depth is 2280 m at (31.25, 33.5). The average depth
is 2506 m.
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Figure C.5a Bathymetry of Exploration Block 5 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
is2704 m at (30.583333, 33.9) and minimum depth is 2280 m at (31.25, 33.5). The
average depth is 2506 m.
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Table C.6.

Useful datafor Exploration Block 6.

EXPLORATION BLOCK 6

36

345

34t
4 5 6 7 8

335
10 11

33| I

32,5 L L L L L L L L L
30 30.5 31 315 32 325 33 335 34 34.5 35

2+ 3

GENERAL INFORMATION

VERTEX COORDINATES

n Longitude Latitude
Longitude 31.250000 — 31.916667 1 31.250000 33.500000
range 2 31.250000 34.166667
Latitude 33.500000 - 34.166667 3 31.916667 34.166667
range 4 31.916667 33.500000
Area 4554.8 km?
Minimum 2033 mat
depth (31.916667, 33.5)
Maximum 2539 mat
depth (31.916667, 33.666667)
Average 2401.2m
depth
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Figure C.6. Bathymetry of Exploration Block 6 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2539 m at
(31.916667, 33.666667) and minimum depth is 2033 m at (31.916667, 33.5). The
average depth is 2401 m.
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Figure C.6a. Bathymetry of Exploration Block 6 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
is 2539 m at (31.916667, 33.666667) and minimum depth is 2033 m at (31.916667,

33.5). The average depth is 2401 m.
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Table C.7.

Useful datafor Exploration Block 7.

EXPLORATION BLOCK 7

36

345

34t
4 5 6 7 8

335
10 11

33| I

32,5 L L L L L L L L L
30 30.5 31 315 32 325 33 335 34 34.5 35

2+ 3

GENERAL INFORMATION

VERTEX COORDINATES

n Longitude Latitude
Longitude 31.916667 — 32.583333 1 31.916667 33.500000
range 2 31.916667 34.166667
Latitude 33.500000 - 34.166667 3 32.583333 34.166667
range 4 32.583333 33.500000
Area 4554.8 km?
Minimum 786 m at
depth (32.583333, 33.633333)
Maximum 2703 mat
depth (32.583333, 34.133333)
Average 2262.6 m
depth
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Figure C.7. Bathymetry of Exploration Block 7 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axes in the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2703 m at
(32.583333, 34.133333) and minimum depth is 786 m at (32.583333, 33.633333).
The average depth is 2263 m.
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Figure C.7a Bathymetry of Exploration Block 7 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
is 2703 m at (32.583333, 34.133333) and minimum depth is 786 m at (32.583333,
33.633333). The average depth is 2263 m.
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Table C.8.

Useful datafor Exploration Block 8.

EXPLORATION BLOCK 8

36

-

325 L L L L L L L L L
30 30.5 31 315 32 325 33 335 34 345 35

GENERAL INFORMATION

VERTEX COORDINATES

n Longitude Latitude

Longitude 32.583333 — 33.250000 1 32.583333 33.500000
range 2 32.583333 34.166667
Latitude 33.500000 - 34.166667 8 33.250000 34.166667
ran 4 33.250000 33.500000

ge
Area 4554.8 km?
Minimum 654 m at
depth (32.733333, 33.733333)
Maximum 2771l mat
depth (32.65, 34.15)
Average 1829.8 m
depth
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Figure C.8. Bathymetry of Exploration Block 8 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2771 m at
(32.65, 34.15) and minimum depth is 654 m at (32.733333, 33.733333). The average
depth is 1830 m.
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Figure C.8a. Bathymetry of Exploration Block 8 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
iS2771 m at (32.65, 34.15) and minimum depth is 654 m at (32.733333, 33.733333).
The average depth is 1830 m.
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Table C.9.

Useful datafor Exploration Block 9.

EXPLORATION BLOCK 9

36

345

34t 13
4 5 6 7 8 9
335}

33| I

32,5 L L L L L L L L L
30 30.5 31 315 32 325 33 335 34 34.5 35

GENERAL INFORMATION VERTEX COORDINATES

n Longitude Latitude
Longitude 33.250000 — 33.894444 1 33.250000 33.500000
range 2 33.250000 34.166667
Latitude 33.500000 - 34.166667 3 33.894444 34.166667
range 4 33.894444 33.644444
Area 42719 Km2 5 33.718056 33.500000
Minimum 1871 mat
depth (33.25, 33.5)
Maximum 2403 m at
depth (33.25, 34.0)
Average 2121.6m
depth
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Figure C.9. Bathymetry of Exploration Block 9 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2403 m at (33.25, 34)
and minimum depth is 1871 m at (33.25, 33.5). The average depth is 2122 m.
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Figure C.9a. Bathymetry of Exploration Block 9 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. The star (*) indicates the maximum
depth position and the triangle (A) the position of minimum depth. Maximum depth
iS2403 m at (33.25, 34) and minimum depth is 1871 m at (33.25, 33.5). The average
depth is 2122 m.
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Table C.10.

Useful datafor Exploration Block 10.

EXPLORATION BLOCK 10

36

35

345

34t
4 5
335

33

325

10

L L
30 30.5 31

L
315

GENERAL INFORMATION

VERTEX COORDINATES

n Longitude Latitude

Longitude 30.650556 — 31.916667 1 30.650556 33.500000
range 2 31.916667 33.500000
Latitude 33.140000 - 33.500000 3 31.916667 33.140000
range 4 31.608333 33.191667

2 5 31.250000 33.311111
Area 2555.1 km 6 31.116667 33.355556
Minimum 1671 mat
depth (31.916667, 33.2)
Maximum 2515 mat
depth (30.7, 33.5)
Average 2075.0 m
depth
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Figure C.10. Bathymetry of Exploration Block 10 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2515 m at
(30.7, 33.5) and minimum depth is 1671 m at (31.916667, 33.2). The average depth
is2075 m.
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Figure C.10a. Bathymetry of Exploration Block 10 based on the GEBCO 1-min data. The
contours correspond to isobaths with a step of 200 m. The star (*) indicates the
maximum depth position and the triangle (A) the position of minimum depth.
Maximum depth is 2515 m at (30.7, 33.5) and minimum depth is 1671 m at
(31.916667, 33.2). The average depth is 2075 m.
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Table C.11.

Useful datafor Exploration Block 11.

EXPLORATION BLOCK 11

36

35

3451

34t
4 5

335

33

325

10

L L
30 30.5 31

L
315

GENERAL INFORMATION

VERTEX COORDINATES

n Longitude Latitude

Longitude 31.916667 — 32.583333 1 31.916667 33.140000
range 2 31.916667 33.500000
Latitude 32.993056 — 33.500000 3 32.583333 33.500000
range 4 32.583333 32.993056

2 5 32.516667 33.011111
Area 2953.8 km 6 32.022222 33122222
Minimum 1207 m at
depth (32.566667, 33.5)
Maximum 2366 m at
depth (32.133333, 33.5)
Average 1674.7m
depth
Strategic Environmental Assessment of Hydrocarbon Activities C-33

in the Exclusive Economic Zone of the Republic of Cyprus




EXPLORATION BLOCK 11

-1300

-1400

-1500

-1600

-1700

-1800

-1900

-2000

-2100

-2200

-2300

33.5

33.4r¢

33.3F

33.2+

33+

32'9 1 1 1 1 1 1
31.9 32 32.1 32.2 32.3 32.4 32.5 32.6

-1400

-1500

-1600

1-1700

+-1800

1-1900

1-2000

-2100

-2200

-2300

12

Figure C.11. Bathymetry of Exploration Block 11 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the

triangle (A) the position of minimum depth. Maximum depth is 2366 m at

(32.133333, 33.5) and minimum depth is 1207 m at (32.566667, 33.5). The average

depthis 1675 m.
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Figure C.11a. Bathymetry of Exploration Block 11 based on the GEBCO 1-min data. The
contours correspond to isobaths with a step of 200m. The star (*) indicates the
maximum depth position and the triangle (A) the position of minimum depth.
Maximum depth is 2366 m at (32.133333, 33.5) and minimum depth is 1207 m at
(32.566667, 33.5). The average depth is 1675 m.
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Table C.12.

Useful datafor Exploration Block 12.

EXPLORATION BLOCK 12

36

3451

34t
4 5 6 7 8

335

33| I

325 L L L L L L L L L
30 30.5 31 315 32 325 33 335 34 34.5 35

GENERAL INFORMATION VERTEX COORDINATES

n Longitude Latitude
Longitude 32.583333 —33.718056 1 32.583333 32.993056
range 2 32.583333 33.500000
Latitude 32.888889 - 33.5 3 33.718056 33.500000
range 4 32.972222 32.888889
Area 4605.3 km®
Minimum 1208 m at
depth (382.583333, 33.5)
Maximum 2119 mat
depth (32.95, 33.466667)
Average 1669.8 m
depth
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Figure C.12. Bathymetry of Exploration Block 12 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2119 m at
(32.95, 33.466667) and minimum depth is 1208 m at (32.583333, 33.5). The average
depthis 1670 m.
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Figure C.12a. Bathymetry of Exploration Block 12 based on the GEBCO 1-min data. The
contours correspond to isobaths with a step of 200 m. It should be noted that the
axesin the 3D plot are not in scale. The star (*) indicates the maximum depth
position and the triangle (A) the position of minimum depth. Maximum depth is
2119 m at (32.95, 33.466667) and minimum depth is 1208 m at (32.583333, 33.5).
The average depth is 1670 m.
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Table C.13. Useful datafor Exploration Block 13.

EXPLORATION BLOCK 13

36

3451

34t
4 5 6 7

335

33| I

325

L L L L L
30 30.5 31 315 32 325

GENERAL INFORMATION VERTEX COORDINATES

n Longitude Latitude
Longitude 33.894444 — 34.488889 1 33.894444 34.166667
range 2 34.488889 34.166667
Latitude 33.644444 - 34.166667 3 34.300000 33.994444
range 4 34.047222 33.858333
Area 1436 K2 5 33.894444 33.644444
Minimum 2020 m at
depth (33.9, 33.666667)
Maximum 2117 mat
depth (33.9, 34.05)
Average 2061.9m
depth
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Figure C.13. Bathymetry of Exploration Block 13 based on the GEBCO 1-min data. The contours
correspond to isobaths with a step of 200 m. It should be noted that the axesin the
3D plot are not in scale. The star (*) indicates the maximum depth position and the
triangle (A) the position of minimum depth. Maximum depth is 2117 m at
(33.9, 34.05) and minimum depth is 2020 m at (33.9, 33.666667). The average depth
is2062 m.
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Figure C.13a. Bathymetry of Exploration Block 13 based on the GEBCO 1-min data. The
contours correspond to isobaths with a step of 200 m. The star (*) indicates the
maximum depth position and the triangle (A) the position of minimum depth.
Maximum depth is 2117 m at (33.9, 34.05) and minimum depth is 2020 m at
(33.9, 33.666667). The average depth is 2062 m.
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Appendix D

The MEDSLIK Oil Spill Trajectory Model
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Therisk from oil spill pollution in the Mediterranean Seais high due to the heavy traffic of
merchant vessels for transporting oil and gas and from the many coastal and offshore installations
related to the ail industry (Figure D.1). The Mediterranean countries are organised and prepared
for operational response to accidental marine pollution, particularly with the assistance of
REMPEC (Regional Marine Pollution Emergency Response Centre for the Mediterranean Sea).
The basic response to an oil spill includes different measures and equipment, such as booms and
skimmers or sprays of chemicals. It ispossible to make optimal use of such devices by using the
Mediterranean oil spill and trajectory model known as MEDSLIK (Lardner et al. 1998; Zodiatis
et a., 2005a,b; Zodiatis et al., 2007), developed in order to provide predictions of the movement
and weathering of the oil, as well the trgjectory of drifting floating objects on regional,
sub-regional, coastal and local scalesin any part of the Mediterranean. Initialy, the MEDSLIK
model was developed in late 1990s to suit the needs of the sub-regional contingency plan for
preparedness and response to major il pollution incidents in the Mediterranean, between Cyprus,
Egypt and Isradl, in the framework of a European Union LIFE project. Inthelast five years,
MEDSLIK has been constantly upgraded following the request of its major end-users, such as
REMPEC and the European Maritime Safety Agency (EMSA). MEDSLIK is coupled with
operational meteorological and oceanographic (met-ocean) forecasting data for near real-time use,
in order to suit the needs of several European Union projects related to the scopes and objectives
of the Global Monitoring for Environment and Security (GMES) initiative. Within these
European Union activities, MEDSLIK became the officia oil spill model for the Eastern
Mediterranean Levantine Basin, including the Cyprus EEZ. Moreover, within the framework of
Italian and Maltese activities related to the preparedness and response to major oil spill pollution
incidentsin the Adriatic and the Tyrrhenian seas and the broader sea area of the Sicily Strait,
MEDSLIK also became the official oil spill model for these sea areas in the Central and western
Mediterranean (PRIMI project, 2008; De Dominicis et al., 2008; Glyptou et a., 2005).

Figure D.1. Map showing the main tanker routes and the major coastal installations related to il
industry in the Mediterranean.

MEDSLIK is coupled with high-frequency wind and high-resolution ocean data from severa
operational ocean forecasting systemsin the Mediterranean, due to the fact that MEDSLIK is used
by response agencies from Italy, Malta, Syria, Israel and Cyprus, aswell REMPEC, in cases of
major oil spill incidents (Zodiatis et al. (2005a, 2005b). For the Eastern Mediterranean Levantine
Basin, including the Cyprus EEZ, MEDSLIK is coupled with the CY COFOS (Cyprus Coastal

Strategic Environmental Assessment of Hydrocarbon Activities D-2
in the Exclusive Economic Zone of the Republic of Cyprus



Ocean Forecasting and Observing System) of the Cyprus Oceanography Center and SKIRON
(University of Athens), respectively for ocean and wind forecasting data.

MEDSLIK was applied successfully during the Lebanese oil pollution crisis in summer 2006,
considered the biggest so far il pollution incident in the Eastern Mediterranean. Assistance was
provided daily, upon request to the response agencies in the European Union, the United Nations
and the Eastern Mediterranean countries (Lardner et al., 2006; Zodiatis et al, 2007; World Bank,
2007; De Dominiciset a., 2008). The MEDSLIK predictions during the Lebanese oil pollution
crisis (Figure D.2) were verified by satellite remote sensing images, using MODI S and SAR data
processed by the Cyprus Oceanography Center and the Joint Resent Centre if the EU at Ispra, as
well by local observations of the Lebanese Ministry of Environment. The MEDSLIK results
contributed also to drawn up the International Action Plan for the Clean up Operations of the oil
spillsin Lebanon.
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FigureD.2. MEDSLIK predictions during the Lebanese oil spill crisis in summer 2006: a) after
2.5 days, b) after 5 days; and c) oil permanent stack on the L ebanese coast.

MEDSLIK, following an EM SA-European Maritime Safety Agency request, is coupled with
satellite data (synthetic aperture radar, SAR), used to detect oil spills at sea, in order to provide
forecasts and hind-cast in the Eastern Mediterranean Levantine Basin, including the Cyprus EEZ
(FigureD.3).
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Figure D.3. Example of MEDSLIK oil spill predictions after an EMSA warning report for ail
dlicks released by two moving ships south of Cyprus, June 2007.

An ail spill incident could occur during oil and gas exploration or exploitation activitiesin the
EEZ of Cyprus. Therefore, for ail risk map analysis and for contributing to the future
contingency planning of the Cyprus response agencies, MEDSLIK wasfirst applied by the
Cyprus Oceanography Center, in order to define the most vulnerable coastal areas of Cyprus.
Figure D.4 shows the results from this pilot study using summer meteorological and
oceanographic data.
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Figure D.4. (a) Map of the Cyprus EEZ indicating the areas for oil and gas exploration;
(b) an example of the MEDSLIK oil spill predictions from an experiment carried out
by the Cyprus Oceanography Centre, using summer meteorological and
oceanographic data.
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MEDSLIK as been integrated with the met-ocean forcing data of CY COFOS, MFS, ALERMO
and SKIRON, isfully operational. The met-ocean forcing data are archived daily to the servers of
the Cyprus Oceanography Center, so upon arequest by email message, or call or fax from the
major or local or sub-regional end users, such as the Cyprus Department of Merchant Shipping,
the MEDSLIK runs using the oil spill data provided by the end users. Theresults of MEDSLIK
may put on Google Earth Map for easy and fast access by the end users.

MEDSLIK isadrifting model with transformation processes representation for oil in the water to
simulate the fate and dispersal of oil slicks. MEDSLIK predicts the oil fate, that represents how
much has evaporated, the degree of emulsification, how much is dispersed as fine droplets
throughout the water column, and the oil dispersal. On the basis of the simulation of the fate and
dispersal of the oil, it is possible to predict which and how extensively resources will be
threatened. Oil spill models require as input data the type of oil and its characteristics, the wind
field, the sea surface temperature and the three-dimensional sea currents. MEDSLIK isa
3-dimensional oil spill transport and fate model that represents the spill with a certain number of
particles for each point-like release. At each time step, an advective (coming from the eulerian
velocity field) and a diffusive (random walk) displacement is considered for each parcel. The ail
is considered to consist of alight evaporative component and a heavy non-evaporative
component. The emulsification isalso simulated, and the viscosity changes of the oil are
computed according to the amounts of emulsification and evaporation of the oil. Other fate
processes included in the model are evaporation of the lighter oil fractions, mixing into the water
column by wave action, emulsification and beaching on the coast.

In MEDSLIK the transport of the surface slick is governed by both water currents and by direct
wind forcing, the diffusion of the dick is modelled by arandom walk (Monte Carlo) model, the
oil may be dispersed into the water column by wave action (Mackay et d., 1979; Buist, 1979), the
dispersed oil is moved by currents only and the mechanical spreading of the initia dlick is
included (Fay, 1969, 1971). The fate processesincluded in MEDSLIK are evaporation of the
lighter oil fractions (Mackay et al., 1979), mixing into the water column by wave action (Mackay
et a., 1979; Buist, 1979), emulsification (Mackay and Leinonen, 1977; Mackay et al., 1980), oil
viscosity changes, beaching on the coast and absorption depending on the coastal type (Shen et
al., 1987) (Figure D.5). A detailed of the MEDSLIK fate model is given in Lardner (2004).

<+ Wind Evaporation
e ‘:m:nmh > Spreading

Resurfacing of larger oil droplets

Qil-in-water dispersion Adsorption to particles

Vertical diffusion
Horizontal diffusion

Figure D.5. The Mackay et al. (1979, 1980) schematic model of fate processes (evaporation,
dispersion and emulsification).
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Other mgjor features of MEDSLIK includes: REMPEC database of the physical properties of over
220 oil typesthat are the most common in the Mediterranean, allows to switch from coarse to
high resolution forecasting ocean data, when the oil slick passes from a coarse to a higher
resolution domain, allows spill predictions to be corrected by subsequent slick observations, the
effect of deployed of oil booms can be examined, simultaneous oil spills from moving or drifting
ships whose slicks can be merge modelled together, hind-cast (backward) simulations for tracking
the source of pollution, asimple GISto allow information on coastal and open sea resources.
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Zodiatis G., R. Lardner, G. Georgiou, G. Kallos, N. Pinardi. 2005b. Operational oil spill modeling
predictionsin the Mediterranean, pp 131-132. In: 4" EuroGOOS Conference: European
Operational Oceanography Present and Future, Brest, 6-9 June, 2005.

Zodiatis, G., R. Lardner, D. Hayes, D. Soloviev, G. Georgiou. 2007. The successful application of the
Mediterranean oil spill model in assisting EU decision makers during the oil pollution crisis of
Lebanon in summer 2006. 38" CIESM Congress, Rapp.Comm. Int. Mer Medit., 38:214.
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PUBLIC DISCLOSURE SUMMARY

1. INTRODUCTION

Following the completion of the Strategic Environmental Assessment (SEA) concerning the
Hydrocarbon Activities within the Exclusive Economic Zone of the Republic of Cyprus, a formal
public disclosure meeting was held in Nicosia on 31st October 2008, in order to present the key
findings and receive feedback.

In order to encourage participation, the public meeting was:
e Well advertised;

e Held in the Greek language (with simultaneous tranglation facilities available for the
foreign language speaking participants)

o Held in an accessible location (Dimosigrafiki Estia-Press Club, 12 PIK Avenue, 2120
Aglantzia, Nicosia) in close proximity to Nicosia city center;

e Held at appropriate time of the day to encourage attendance of representatives from a
wide range of interest/community groups (Friday 31 October, 17:00 — 20:00);

e Tailored to all participantsinformation and dial ogue needs; and
o Flexibly scheduled over the course of the consultation.

The meeting was organised in an “open house” style forum in which the MCIT (Energy Service)
and the Consortium representatives, disclosed the findings of the SEA, gathered further
stakeholder concerns and received feedback on the project.

The date, time and location of this meeting were advertised in the local press, the official gazette

of the Republic of Cyprus, as well as the web site of the MCIT (http://www.mcit.gov.cy/)

alowing for a period of thirty (30) days notice (see APPENDIX E1). At the meetings,
stakeholders (APPENDI X E2) were invited to submit their comments, provide their feedback, and
receive answers.

2. RESOURCESAND IMPLEMENTATION

The Energy Service of the MCIT had the responsibility for the organization of the public
consultation meeting, whereas the Consortium team specialists had the responsibility for the
preparation and presentation of the SEA findings and recommendations. The members of the
Consortium team present at the meeting were:

Dr Luis Lagera— Principal Consultant (CSA International Inc)
Dr. loannis P. Glekas — Principal Consultant (AEOLIKI Ltd.)
Dr. Dimitris. Glekas— Principal Consultant (AEOLIKI Ltd.)
Dr George Zodiatis (Oceanographic Centre, UoC)

Dr Kostas Xenofontos (AEOLIKI Ltd)

© a M W NP

Mr. A. Demetropoulos (AEOLIKI Ltd)
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During the public consultation presentation, MCIT representatives were present, including:
1. Mr Solon Kassinis— Director
2. Dr Stelios Nicolaides
3. Mr Demetris Faklaris
4. MrsDoraAntoniou
Two oral presentations were also prepared, presenting:

e An overview of the Hydrocarbon Activities within the Exclusive Economic Zone of the
Republic of Cyprus, presented by Mr Solon Kassinis, Director of the Energy Service, as
well as

e The methodology, findings and recommendations of the Strategic Environmental

Assessment, presented by Dr Luis Lagera, Principal Consultant of CSA International Inc.
This presentation was prepared in the English as well as Greek language

3. PUBLIC CONSULTATION MEETING
The Public Consultation Meeting Agenda included:

ORAL PRESENTATION SESSION

1. Addresson behalf of Energy Service, MCIT (Mr Solon Kassinis)

2. Oral presentation (15 minutes): “Hydrocarbon Activities within the Exclusive Economic
Zone of the Republic of Cyprus’, presented by Mr Solon Kassinis (see APPENDIX E3);

3. Ora presentation (55 minutes): “Environmental Report - Strategic Environmental
Assessment (SEA) Concerning Hydrocarbon Activities within the Exclusive Economic
Zone of the Republic of Cyprus’ (prepared and presented by Dr. Luis Lagera — CSA
International Inc, on behalf of the Consortium team of experts) (see APPENDIX E4);

DISCUSSION

4. KEY ISSUESREGISTER

Table 1 below present the key issues raised by stakeholders during the formal public consultation
meeting.

Strategic Environmental Assessment of Hydrocarbon Activities E-4
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Table 1: Public Consultation Meeting: | ssues’Comments and Responses

ISSUE / COMMENT STAKEHOL DER GROUP

Q: Request for clarifications with respect to the scope of licensing phases
studied in the SEA (i.e. prospecting, exploration and exploitation) as well
as the exploration techniques reviewed (i.e. smart wells) in the SEA

A: The SEA covered the impacts from all three licensing phases (i.e.
prospecting, exploration and exploitation). The licensees will be
committed to conduct a detailed EIA for every drilling well, taking into
consideration the findings and recommendations of the SEA

Mr. Michalis Michagl

Mr Solon Kassinis (Director,
Energy Service)

Q: Request for clarifications with respect to the number of exploration
wells foreseen, number of people working at each exploration well,
transportation arrangements to/from exploration wells

A: It isforeseen that within the next 7 years, 3-5 wells will be operational

Mr. Charalambos Theopemptou
(Environment Commissioner)

Mr Solon Kassinis (Director,

for 20-50 days per well. There will be approximately 40 people working | Energy Service)
per exploration well.
Q: Request for clarifications with respect to the development of detailed | Mr.  Leondios  Leondiades

environmental impact descriptions per licensing programme phase.

A: The study presented is a Strategic Environmental Assessment, and as
such, identified the issues that have to be considered and provided general
guidelines on mitigation measures. As it is stipulated in the contract that
will be in force between the MCIT and the licensees, the findings and
recommendations of the SEA will be taken into consideration when
detailed environmental impact assessment studies are conducted before
any (prospecting / exploration / exploitation) works will commence in the
area

(member of the Environmental
Committee)

Dr loannis Glekas (AEOLIKI
Ltd)

Q: Request on clarifications with respect to oil spills trgjectory monitoring

A: Oil spills trajectory monitoring is already effective in the Eastern
Mediterranean; the Oceanographic Centre is participating; The SEA
provides recommendations with respect to thisissue.

Zodiatis
Centre,

Dr Giorgos
(Oceanographic
University of Cyprus)

Q: Suggested that al relevant legidations and International Tresties
adopted by the Republic of Cyprus should be applicable, including Air
Quality Pollution and Monitoring, Chemical Substances classification and
recording etc.

A: The study is a strategic environmental assessment, and aims at
identifying possible causes of negative environmental impacts of the
hydrocarbon licensing activities, and recommend appropriate mitigation
measures. The quantification of the impacts (or hazards) caused by these
activities is not within the scope of this study, and have to be addressed in
the subsequent EIAs. However, it is essential that provisions are made, so
that all identified gaps in the SEA are addressed by enhancing the relevant
legidation, and in doing so, involve the corresponding governmental
departments and organizations (having the required experience and
expertise in their field) in supporting the Energy Service, which according
to the legidlation, is responsible for the implementation of the hydrocarbon
activitiesin Cyprus.

In general, the Environmental Committee which was presented with the
findings and recommendations of the SEA on Friday morning, 31%
October 2008, unanimously decided that the study is satisfactory, and
shortly will forward its report to the competent authority (Energy Service,
MCIT)

Leandros Nicolaides (Director,

Department of Labour
Inspection)
Kostas Papastavros

(Environmental Service)
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Table 1: Public Consultation Meeting: | ssues’Comments and Responses (Cont.)

ISSUE/ COMMENT
Q: (1) Request for clarifications with respect to the scope of licensing
phases studied in the SEA (i.e. prospecting, exploration and expl oitation)

(2) Concern on the timing of the conducting of the SEA. It should have
been available prior to the decision taking on whether to proceed with
hydrocarbon activities or not.

(3) Request for clarifications on whether the licensees will be bound by the
findings and recommendations of the SEA

(4) Request for clarifications with respect to the contract terms (addressing
the environmental impact assessment issues) with the licensees, in view of
the fact that the SEA recommendations have not yet been incorporated in
the relevant legislations

(5) Request for clarifications with respect to the status of the
environmental impact assessment and monitoring, during the currently
ongoing prospecting activities

A: (On going activities) The recommendations of the SEA are already
implemented in the ongoing prospecting activities, since they constitute
basic principles and practices concerning the hydrocarbon survey
activities. The contractor of the MCIT (PGS) is one of the leading
contractors internationally, with long term experience and involvement in
such surveying activities. The employed protocol for the conducting of the
prospecting activities, adheres to the stricter international standards and
procedures, and certainly isin line with the recommendations of the SEA.

(Future activities) The licensees will be bound by the findings and
recommendations of the SEA (thisis aterm in the contract that will be put
into force) and the detailed EIA, (which they will be asked to conduct
prior to the initiation of any prospecting /exploration / exploitation
activity), will have to at least take these recommendations into
consideration

STAKEHOLDER GROUP
Mr Giorgos Perdikis (Green
Party), Member of the
Parliament of the Republic of

Cyprus

Mr Solon Kassinis (Director,
Energy Service)

Q: (1) Request for clarifications with respect to the timing of the
conducting of a detaled environmental impact assessment study
concerning the installation works of the required infrastructure on the sea
floor. The rationale is that due to the particular characteristics of the area
(with regards to the seismic activity), a detailed study of the possible
impacts to the sea floor and possible oil spills, should be conducted well
before any such installation activities are initiated.

(2) Request for clarifications with respect to the conducting of similar
impact assessment studies for the onshore construction works

A: The determination of the environmental impacts will largely depend on
the qualitative as well quantitative findings of the prospecting and
exploration activities. Once these are defined, then the technical options
will be assessed, and determined. Then, a detailed EIA study will be
conducted, before the commencement of the construction works. This
applies to both offshore as well on shore activities and works.

Dr Polis Michael ides (Director,
Geological Survey Department)

Mr Solon Kassinis (Director,
Energy Service)
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Table 1: Public Consultation Meeting: | ssues’Comments and Responses (Cont.)

ISSUE / COMMENT
Q: (1) Concerns expressed that the SEA does not cover a a
satisfactory depth, the environmental impacts from the exploitation
activities. The rationale stems from the fact that the legislation
provides that a detailed EIA is required for each exploration block,
and does not stipulate that a SEA has to be implemented prior to the
commencement of the exploitation activities

(2) Request for clarifications (mainly from the Environmental
Service representative) with respect to the option of amending the
existing legislation so that it provides that preliminary EIAs will be
required for prospecting and exploration surveys.

A: The SEA covers the environmental impacts from the exploitation
activities, at a satisfactory (for such a study) level. Being an SEA, it
provides the general guidelines and identifies in a satisfactory extent
the possible impacts from all three licensing activities (exploitation
activities included). The detailed analysis and assessment of the
environmental impacts from the exploitation activities will be
conducted within the framework of the EIAS required (as stipulated
in the relevant legidation, as well as the contract terms with the
licensees) for every drilling location and exploration block, prior to
the commencement of the exploration activities.

Furthermore, the Consortium experts that conducted the SEA had
held discussions with PGS consultants on the seismic survey
protocol employed (which adheres to the suggestions and
recommendations of the SEA). In addition, it is also stipulated in the
service contract with PGS, that al International Treaty provisions
have to be met, when conducting the prospecting surveys

A: There is no need for any amendment to the relevant legislation,
since following this morning presentation of the SEA to the
Environmental Committee, and the compilation of its reports with
comments and recommendations, the competent authority (Energy
Service, MCIT), will include the findings and recommendations of
the SEA to any contract signed with prospect licensees. The specific
mitigation measures concerning the environmental impact from the
exploitation activities will be quantified once the outcomes of the
exploration phase determine the actual qualitative and quantitative
hydrocarbon characteristics. Hence, at this phase, the Energy
Service will act accordingly, and will provide the terms to be
included in the contracts to be signed regarding the exploitation
activities.

In order to safeguard the successful monitoring of the hydrocarbon
activities development, the Environmental Committee will suggest
(in its report to the competent authority), that the Monitoring
Committee of the hydrocarbon activities, will closely and
continuously monitor the developments of the activities
(environmental issueswill be covered aswell).

STAKEHOLDER GROUP
Mr Giorgos Perdikis (Green Party),
Member of the Parliament of
Republic of Cyprus

Mr Solon Kassinis (Director, Energy
Service)

Mr Kostas
(Environmental Service)

Papastavros

Q: Suggested that provisions should be made so that the findings
and recommendations included in the SEA, be also included in the
relevant legislation and regulations, so as to ensure their full and
unconditional enforcement in the future

Mr Giorgos Perdikis (Green Party),
Member of the Parliament of the
Republic of Cyprus
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Table 1: Public Consultation Meeting: | ssues’Comments and Responses (Cont.)

ISSUE / COMMENT
Q: (1) Request for clarifications with respect to the legal framework
(Cypriot or Internationa) applicable in the area where the
prospecting/expl oration/exploitation activities will be implemented.

(2) Request for clarifications regarding the control mechanism set up
by the competent authority that will enable the close, efficient and
timely monitoring of the development of all three licensing
activities, according to the agreed principles and protocols, as
stipulated in the contracts signed. The focus should be put on the
environmental impacts on the ecosystems in the area, and the
mitigation measures adopted.

A: The Cyprus legidation is applicable and enforced in the Cyprus
EEZ. The same applies to the relevant International Treaties,
adopted by the Republic of Cyprus. In case of unavailability of
relevant Cyprus legislation, provisions have been included in the
contracts, that Best International Practices must be adopted and
implemented.

A: There is limited information available, at the moment, regarding
the ecosystems in the area under investigation. The survey activities
in the area will provide a unique opportunity to the scientific
community in Cyprus, to expand its knowledge of these ecosystems.
This has to be taken into account, and corresponding provisions must
be made, when defining the terms and conditions of the contracts to
be signed with the licensees.

According to the Cyprus legidation, the competent authority which
has the responsibility of monitoring the development of the
hydrocarbon activities in Cyprus is the Energy Service. Its task can
be assisted and scientifically supported by a Committee consisting of
representatives from governmental departments (i.e. Fisheries
Department, Department of Labour Inspection, Geological Survey
Department, etc) which have the expertise and the scientific
knowledge in the relevant fields.

STAKEHOLDER GROUP
Mr.  Charalambos  Theopemptou
(Environment Commissioner)

Mr Solon Kassinis (Director, Energy
Service)

Mrs Marina Argyrou (Department of
Fisheries and Marine Research)

Q: Commented on the findings and recommendations included in
the SEA, and reiterated that the study, being a Strategic
Environmental Assessment of the Hydrocarbon Activities, provides
the guidelines on impacts and mitigations measures, and cannot be
assumed as a detailed EIA. In view of the future activities, she
suggested that the government should provide adequate human as
well as technical resources to the government departments and
organizations which will be involved in the monitoring of these
activities, so as to enable them to perform their tasks in an efficient

way.

Mrs Toulla Onoufriou (Cyprus
University of Technology)

Strategic Environmental Assessment of Hydrocarbon Activities
in the Exclusive Economic Zone of the Republic of Cyprus

E-8




APPENDIX E-1

(Newspaper Announcements)



EMIZHMH EGHMEPIAA THE 17ng OKTQBPIOY 2008 6075

ApBpog 7105
NQITONOIHIH
H Kevipkn Tpanela tng Konpou yvwoTomnoiel 0T npotiBetal va ekdwoer oe TPIAvTa NEEPES QNG ONEPE Kal
apoy eEeTdoel oMoladnrnote oXeTikn vataon nou Ga prnopovoe va unofAndel, avtiypago nadn exkdoBEvTog nioTo-
nomTikoU yia €39.297,83 (Tptavra evvéa Xihiadeg, Slakdéoia eVevivia enta gup@® Kat 83 oevt pbvo) OVOopaaoTIki
afia oV ékdoan 4,25% Kpatika Ovopaotikd Xpedypapa Avantufewg 2n Zeipa 2005 AfEng 2008 oe avrikata-
GTaon Tou moTonomnTIKoU dap. 440 rtou SNAKMBNKE WG AMoAE0DEV.

Api0pog 7106
FNQITOMOIHZH
Ané 1o Enapxiaké Mpageio tou Tapeiou Onpag AGpvakag — AHHOX(OTOU GVOKOWVMVETAl OTL ETUHOPYWTIKA
poBrpaTa yia anékman npdtng adeiag kuvnylou, yia to 2008, Ba SieEaxBouv 6MwE QaiveTal o KETw:
Adpvaka:
Xwpog: Olknua K.O.K. kKat A.A.Z. Aapvakag,.
Hpépeg: 21 Oxtwppiou 2008 kat 22 Oxtwfplou 2008.
Qpec SieEaywyng Habnuatwy: 19.00 - 22.00.
Apjdxwotoqg:
Xwpog: Anpapyelo Aepuvelag, AiBouca BIBAOBAKNG.
Huépeg: 21 OkTwPpiou 2008 kat 23 Oxtwfpiou 2008.
Qpeg dleEaywyhg podnpatwy: 19.00 - 22.00.

ApiBpog 7107
FNQEITONOIHZIH
Ané 1o Enapxlokd Mpagelo tou Tapeloy Ofpag Napou avakolvwveral 4Tt EMHOPPWTIKA paBipara yia ano-

KTon NpwTig adelag kuvnyiou, yia 1o 2008, 8a dleaxBolv Onwg @aiverat o KATW:

Xwpog: AiBouod NoAToTIKGY ekdnAaoewy Tpanelag Kunpou.

Huépeg: 20 OktwpBplou 2008, 21 OktwRplou 2008 Kal 22 OKTwRplay 2008.

Qpeg dlefaywyng padnpatwy: 19.00 - 22.00.
ApiBuog 7108

O NEPI THI EKTIMHZHI TON ENINTQIEQN ZTO NEPIBAAAON
AMO OPIZMENA ZXEAIA KAI/H NPOMTPAMMATA NOMOZ
{NOMOZ 102(I) TOY 2005)

Mvwotornoinon duvapet Tou apBpou 13

AideTal £130M0IN0N CUMPWYA HE To appo 13 Tou nept ™G EXTIHNONG Twv EMmTaoewy oo MepBaAiov arno
Opiopigva Ixedia ka/i Npoypappata Noépou 61t otig 30 Sentepfpiou 2008 n Ynnpeoia Evépyetag Tou Ynoupyeiou
Eunopiou, Blopnxaviag kat Touptapot unéBake amy Yrnpeoia Mepipalhovrog tou Yrnoupyeiou MNewpylag, duot-
Kav NMépwv Kdt MeplBaAAovtos, Ztpdtnylkn NepiBalovua) MEAETn avapoplikd e TIQ SpdatiplotnTed Udpoyovdy-
BpAKwWY £VTAG TG ATIOKAEIOTIKNG OIKOVOUIKAG Zivng MG Kunplakig Anpokpatiag.

2. H peAérn pmopei va TUXEl ETUBEWPNONG KATA TIQ epYATINES NUEPES KaL wpeg ota Fpageia mg Yrmpeaiag
MepBaAlovToc (281G Oktwdpiou 20-22, Lykwun) n ata Mpageia mg Ynnpeaiag Evépyelag (Avdpéa Apaoulou 13-15,
Aeukwoia).

3. OnotodAnoTe Npocwno propel va unofaAel oty Yrnpeoia MepdAAovrog anayelq f Mapactagelg avago-
PIKA HE TO MEPIEXOPEVO NG HEAETNG 1) TIS EMIFITWOEIQ Mou  evEéxeTal va EMIPEPEL OTO NMEPIBAANOV 1) EYKPLOT) TOU
axediou kaM npoypdpparog eviog 35 nUepwy and my nuepounvia dnpooleuong TG yvwoTanoinong auTrg.

4. To Yroupyeio Epnopiou, Blopnxavlag kat Touplopgoy dlopyavavel Snudola napouoiaon kat auditnon mMg
Stparnyikig NepBalhovriking MeAétyg v Napaokeui, 31 OxTwpplou 2008, peTaEl TWV WPDY 5 .. Kal 8 p.p.
om Anpooioypagiki Eotla (Aewgopog PIK 12, 2120 AyAavTiia, Aeukwola), 6rou To Kolvd Ba €xet TRV eukaipia va
napafacet TIg andWEelg Tou enl TG HEAETG.

ApiBpég 7109
0 NEPIZYNEPMATIKON ETAIPEION NOMOZ
(NOMOI TOY 1985 MEXPI 2007)

Aidraypa Akupaoeug Eyypagrg duvauel Tou GpBpou 48

Eneidr) SUVALEL BlaTayuartos nou ekdo8nke anéd tov Ewopo Yrmpealag Enorrelag Kat AvantuEng Zuvepyatkav
Etaipelwv otig 8 Jouvlou 20086, to orolo 8npooiedTnke oty Enlonun Epnueplba mg Anpokpatiag otig 23 louvlou
2006 pe opiBUO yvwatonomoewg 3989, Siataxbnke n ekkabapion g Suvepyatikng Etaipeiag Alabéoswg Mewpyt-
Ky NPOIGVTOY «AGTIPOKPEPHOGH ATS.

Eneidf) dlopioTnke ekkaBaplotig duvapel yvwotonomoewg niuepopnviag 8 louviou 2006, n orola SNHOGCIEUTNKE
ornv Emionpn E@nuepida tng Anuokpartiag npepopnviag 23 louviou 2006, ue apiBud yvwotornotioews 3990, kat

Enetdn éxel ohokAnpwlel n ekkabapton Tng rio navw Tuvepyatikig Etaipelag, o Egopog Yrnpealag Enonreiag
kat AvantuEng Suvepyarikiyv ETaipei@y, je Baon 1§ EOUTIES Mou Tou NapéxovTal and to apdpo 48 Tou Mo navw



MHOEIA‘ 33‘

Néunt 23 Oktwpplou 2008

OTIEPI THE EKTIMHEHZ TON ETIITQSEON
LTOTITEPIBAAAON ATO OPIZMENA ZXEAIA KA/H
' [MPOIPAMMATA NOMOX (N.102(1)/2005)

T'vaoronofnon Suvdpel tov dpBpov 13 tov Népov 102(1)/2005

Aiberai eiborioinon obppmva pe 1o dpbpo 13 tov nepf ing

Extipnong tov Eniméoewv oto ﬂsplBah?\ov and Opiopéva

| Zxé&ia ka/i [poypdppara Népou 6u oug 30 ZermepBpiov
| 2008 n Ynnpeoia Evépyeiagtov Yrnovpyeiov Epniopiou, Bio-

.| unxaviag kai Tovpiopot uneBa?\e omv . Ynnpeoia [epiBdn-

novtog tov Ynovpyeiov [ewpyiag, Puoikdv ﬂopwv kai [ le-

' plBaMovrog, Zrparnyikri MeAétn avagopikd pe tig Spaotn-
pidtnteg LEpoyovavlpdk®Y evidg tng AnoxAeiotkig O1ko-

vopikng zovng tng Kunpiakrig Anpoxpuuug 22

H pe?\sm Hropei va TOXEL emeso)pnong Katd g epydoipes |
| npépeg kai dpeg oTaypapeidaTng Ynnpeonag I'Ispra?\?\ovrog

' (28ng OxtwBpiov 20-22, Eykopn) 1i ota ypageia ing Ynn-
peoiag Evépyeiag (AvSpsu aopzov 13-15, AeoKmma)

Onoiobrinote npocm)no prop ,UnoBClAEI omnv Ynnpecncl
I"Iep16a?\?\owog anéYeIg i napaotdaoeis Quag@opIKd peTofe- |
PIEXGHEVOTNG pengme i TIG EMITIOOEIS TIOV evbéxeratva eni-
QEPEIOTO nepra?\on n €yKpiontov oxebiov kai/n npoypdp-
Hatog evieg 35 npspcov cmornv npspopnvfu Snpomavcmgmg
YVGGToronong avtig. -

To Ynoopvsno Epnoploo Blopnxavfclg Kat Touplopou 81op- -
yavavel Snpdoia napovoiaon kaiovzitnon Xiparnyikrig[e-
piBadovrikrig MeAéme v [apaokeuri, 31 OxtwBpiov 2008, | -
| perags 17.00 ka1 20,00 otn Anpooxovpa(plxn Eotia (/\scocpo- :

| posPIK12 2120Av?\av1210 /\suxmma), Srovto Kowé Ba €xel
| v evkaipia va napaBéoel tig andyeig tov eni ng PEAENG.

YTIHPEZIA ENEPTEIAZ
Ynoupvslo Epnoplou Bropnxaviag kai Touplopou




EXAPAYTiH

TPITH 14 OKTQBPIOY 2008

0 NEPI THE EKTIMHEHE TON ENINTOZEQN
ITO MEPIBAAAON gt
AI0 OPIEMENA EIXEAIA KAI/H NPOT PAMMATA NOMOX
(N. 102(1v2005)
F'veetonoinon Suvdpet tou dpBpou
13 tou Népou 102(1)2005

AtSetat elonoinon olpgwva pe To GpBpo 13 tou nepi tng Exti-
Hnong twv Enntwoewv ato MeptBdirov ané Oplopéva Ixédia
Kkavii Mpoypdppata Népou 6t ot 30 Zentepfpiou 2008 n Ynnpe-
ola Evépyetag tou Ynoupyeiou Epnopiou, Blopnxaviag kat Toupt-
opoU unéBale otnv Ynnpeoia MepiBdMovrog tou Ynoupyeiou Ie-
wpylag, uoikadv Mépwv Kat MepiBdrovog, Ztpatnyikii MeptBa-
Aovtiki MeAétn avagopikd pe TG dpaoctnpiétnteg udpoyovavepd-
KWV EVI6G TG ANOKAELTTIKIiC Owovopkig Zdvng tng Kunpuakrig
Anpokpartiag,

H peAémn HRope( va tixet enBedpnong Katd Tiq EPYAOIHEG N-
HE€peG Kal dpeg ota ypageia e Ynnpeoiag MepiBdiovioc (28n
Oktwppiou 20-22, Eykwpn) i ota Ypageia tng Ynnpeoiag Evépyel-
ag (Avdpéa ApaotZou 13-15, Aeukwota). )

Onotodrinote npéowno pnopei va unoBdAet otnv Ynnpeoia Me-
piBdMovtog anéyelc i Napactdoels avagopikd pe 1o neplexdpe-
VO TNG HEAETNG 1 TIG ENMNTWOELS Mou evBEXeTaL va EMUPEPEL OTO NE-
ptBAMoV n ykplon tou oxediou Kau npoypdpparog eviég 35 n-
Hep®V ané tnv npepopnvia dnpooieuong tng yvwotonoinong au-
g, i

To Ynoupyeio Epnopiou, Biopnxaviag kat Toupiapiot Slopyave-
VeL 8npdoia napousiaon kat ouZithon G Ztpatnyikiig MepiBai-
Aovukiiq MeAétng v Mapaokeun, 31 OktwBpiou 2008, petaty
17:00 kat 20:00 otn Anpootoypagikii Eotia (Aewpdpog PIK 12,
2120 AyAaviZid, Aeukwotia), 6nou to Kotvé Ba éxet Ty euKapia va
napabéoet ug andyeig tou eni tng HeA€Tng.

Ynnpeoia Evépyelag

Ynoupyeio Epnopiou, Bropnxaviag kat Toupiopou.
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1 Solon Kassinis Energy Service, MCIT 29409303 22304964 pkoulermou @mcit.gov.cy
2 Stelios Nicolaides Energy Service 22400344 | 22304759 snicolaides@mcit.gov.cy
3 Dora Antoniou Energy Service 22409341 22304759
4 Demetris Faklaris Energy Service 22400346 | 22304759
5 loannis Glekas AEOLIKI Ltd 22875707 22757778 iglekas@aeoliki.com
6 Demetris Glekas AEOLIKI Ltd 22875707 22757778 dglekas@aeoliki.com
7| LeondiosLeondiades Member of the Environment 22358101 | 22840951

Committee
8 Louis Lagera CSA International Inc
9 Michael Michael - 99227836 mi chael ntua@hotmail.com
10 Vasilis Papamichalis AEOLIKI Ltd 22875707 22757778 | vpapamichalis@aeoliki @aeoiliki.com
11 CeceliaHannides AEOLIKI Ltd 22208625 c.hannides@xcyi.ac.cy
12 Toulla Onoufriou Cyprus University of Technology 25002597 t.onoufriou@cut.ac.cy
13 Leandros Nikolaides Labour Inspection Department 22405623 22661696 director@dli.mlsi.gov.cy
14 George Zodiatis Oceanographic Centre, University of 20892576 20892575 gzodiac@ucy.ac.cy

Cyprus




15 Katerina Damianou AEOLIKI Ltd 22875707 22757778 kdamianou@aeoliki.com
16 Giorgos Perdikis Green Party 22518787 22512710 greenprs@cytanet.com.cy
17 Eleni Morisso Geologica Survey Department 22409217 emorisseau@gsd.moa.gov.cy
18 Stella Michaelidou State General Laboratory 22809111 stellam@spidernet.com.cy
19 Polis Michaelides Geologica Survey Department 22409213

20 Kostas Xenofondos AEOLIKI Ltd 22370118 cosxen@spidernet.com.cy
21 Angelos Hannitis Department of Fisheries and Marine 22807811 20775955 hanni des@gmail.com
22 Marina Argyrou Department ogsgware(r;ihes and Marine 22807852 22775955 margyrou@demr.moa.gov.cy
23 | Charalambos Theopemptou Environment Commissioner 22803460 22803464 ctheopemptou@ec.gov.cy
24 A. Demetropoul os AEOLIKI Ltd

25 M. Hadjichristopoulos Department OfRZiszharecr:L% and Marine 22805585

26 Maria Alevraki State General Laboratory 22800127

27 Maro Christidoulidou State Generdl Laboratory 22809143

28 | MiroulaHadjichristoforou Department O:;Zg]areghes and Marine

29 Kostas Papastavros Environment Service 22408949 22774945
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APPENDI X E-3

Oral presentation — Hydrocarbon Activities within the Exclusive Economic Zone of the

Republic of Cyprus



ZTpaTanr] MepiBalovTikn
MeAETN
Anuoaia Mapouaciaon

0Awv Kaoivng
AiguBuvTng Ynnpeaiag Evépyeiag

Anuoaoioypa®ikn EoTia
Aeukwoia, 31 OkTwPpiou 2008

Odnyia 2001/42/EK

m To apBpo 1 Tng Odnyiag B=onilel SUO OTOXOUG yia TV
EKTENEDN EKTIUNONG MEPIBANOVTIKMV ENIMTOTEWV.
— TNV uwnAoU emINEdouU NpoaoTacia Tou NepIBAAAOVTOG

— TNV EVOWUATWON NePIBAAOVTIK®V BEWPOEWV aTNV
NPOETOINATia Kal UI0BETNON OXEdiWV Kal MPOYPAUPATWY HE
oKono TNV Npowenan BIMGCIKNG avanTuEng

m Qc ox€dia Kal npoypdupara voouvTal EKEiva rnou
— ekmovoUvTal f/Kal eykpivovTal anod pia apyr o€ €BVIKO,
NEPIPEPEIKD 1) TOMIKO ENINEDO Kal
— nou anaitolvTal BACE VOPOBETIKGV, KAVOVIGTIKWVY f} SIOIKNTIKMV
dIaTaEEWV

ApaoTnpioTnTeG YOpOoyovavipakwyv

= AigEayovTal Eviog Tng

AnOKAEIOTIKNG, OIKOVOUIKAG ZGVNG
NG Anpokpariag

(13 Epeuvnrika Tepaxia)
AigrnovTal ano Tov nepi
Ydpoyovavepakwy (Avantnon,
‘Epeuva kai EkpeTaleuan) Nopo
Tou 2007 (N. 4(1)/2007) ka1 Toug
OXETIKOUG Kavoviopoug Tou 2007
(K.A.M. 51/2007)

MepIAapBAvouv YEWAOYIKEG,
YEWPUOIKEG, YEWXNMIKEG Kal,
YEWTPNTIKEG EPYACIEG, AVAAOYWG
Tou TUMou Tng adelag

NopoBETIKO NAdicio

= Odnyia 2001/42/EK Tou EupwnaikoU KoivoBouAiou Kai
Tou ZupBouAiou TnG 271 Iouviou 2001 OXETIKA LE TNV
EKTIUNON TV NEPIBAAOVTIK®OV EMNTWOOEWY OPICHEVWV
oxediwv Kal npoypappatwy (odnyia yia Tn ETpaTnyikn
MepiBalovTikr EKTipnon)
— TéBnke o€ 10XV and Tnv 21" Touhiou 2001

m O nepi TnG ExkTipnong Twv Emintooswv aTo MepiBaihov
ano Opiopéva Zxedia kal/n Mpoypappara Nopog Tou
2005 (N. 102(I)/2005)
— TE€BNKE O€ 10XU ano Tnv 29" Iouhiou 2005

>Tpatnyikn MepiBalovTikn
MeAETN

= H Kunpiakr Anpokpatia €ival To JOvo KpAaTog HEAOG TG
Eupwnaikng Evwong, ekTog Tou Hvwpévou BaaoiAsiou,
MoU MPOXWPNOE O EKNOVNON ZTPATNYIKNG
MepIBAANOVTIKNG EKTIUNGNG ava@opika |E TIG
dpacTnPIOTNTEG EPEUVAC KAl EKWETANEUGNG
udpoyovavepakwv

m H peAETN anookonei oTov EVIOMIOHO, NEPIYPAPr) Kal
a&lo\OyNon TWV EVOEXOHEVWY CNUAVTIKOV EMINTMOEWY
nou Ba €xel oTo NEPIBANNOV N EKTENEDN TV
dpacTNPIOTATWV EPEUVAG KAl EKPETAANEUDNG
udpoyovavepakwv evTog TNG AMOKAEIOTIKNG OIKOVOUIKNG
Zwvng Tng Kunpiakng Anpokpariag

Tunol Adsiwv

m Adeia Avalntnong Yopoyovavepakwyv

— XopnyeiTai yia nepiodo nou dev
unepBaivel To £va €Tog

— MepIAapBavel KUpiwg YEWPUOIKEG
£PEUVEG, OEV NEPINAUBAVEI YEWTPNOEIG

m Adeia 'Epeuvag Yopoyovavepakwy

— XopnyeiTai yia apyikr nepiodo nou dev
unepPaivel Ta 3 €T, pe duvatoTnta dUo
avavemOEWV yia 2 TN KABE @opa
(HéyioTo 7 £Tn)

— Z€ KaBe avavéman o adelouyog
anodeopeVEl TOUAAYIOTOV 25% TNG
apxIKnG eniQAveiag

— TMepIAapBavel YEWAOYIKEG, YEWPUOIKEG,
YEWXNUIKEG KAl EPEUVNTIKEG YEWTPNTIKEG
£pyaocieq

EE RN




m Adeia EkpeTaAeuong Yopoyovavepakmv

— XopnyeiTal yia apyikn nepiodo 25 TGV, Pe duvatotnTa
avavewong 10 TV

— MepihapBavel YewTPNTIKEG Epyacieg avanTugng kai
napaywyng Kai ykaTaotaon £pywv UNodounG

— ETolpacia kai unoBoAr anod Toug aitnTeG MARPoUG
MeAETNG ExTipnong Twv EninTaogwy oto MepiBaAlov

Evepyelec Ynoupyeiou

Mpokrpu&n dnuoaciou diaywviouou yia Tolpacia
STpatnyikng MepiBaAlovTikng MeAéTng (22 Iouviou 2007)
YnoPANBnKav TEGOEPIG MPOTPOPEG

AkUpwaon Tou dIaywvioHoU AOYw KN GUHHOPP®ONG TwV
Npoo@OPWY NPOG OAOUG TOUG OPOUG, NPOUMNoBETEIC Kal
npodiaypa®e; Twv Eyypagwv Tou AilaywviopoU
Mpokrpu&n delTepou dnuoaIou diaywvioHoU

(21 AekepBpiou 2007)

YnoBARBnkav TECOEPIG NPOCOPOPES

KaTtakUpwaon TngG HEAETNG oTnV Koivorpagia

Maritime Communication Services (MCS) — Aeoliki — CSA
International

Environmental Repart

O1 anoyelig Tou Kolvou Ba
nepIAN@BoLY aTNV TENIKN
MepiBalovTikr) 'EkBEanN

Ta nopiouara kai ol
NMPOTACEIG TNG MEAETNG
deoEVOUV TOUG adEIOUXOUG
(OXeTIKN NPOVOIA OTO
SUpBOAaIO)

H peAéTn BpiokeTal oTnv
10TooEAIda Tou Ynoupyeiou
Epnopiou, Biopnyaviag kai
Toupiopol www.mcit.gov.cy
(Ynnpeoia Evépyeiag — Epsuvsg
Y3poyovavepakwv — ZTpaTnyikn
MepiBaMovTiki) MeAETR)

jto
ED>
n
[
B

1°5 TUpoc AdEI00OTNOEWV

= YnoBAnBnkav TPEIC aITrOEIg
— EpeuvnTika Tepayia 6, 11 kai 12
m [poxwpnpévo aTadio EETAoNG
TNG Wiag aitnong kai
dlanpaypaTeloeig Twv AWV
ouo
lMpovoia yia Tolpacia
AanTopspouq Me)\san
ExTipnong Twv ENinTwoswv
aTo MepiBalov

H ErnTponn AEI0AOYNONG TWV NPoo@OpWY, KaBwg Kai n
Enirponr) MapakoAouBnang TnG HEAETNC anapTileTal ano
— XnHIkoUG unxavikoUg (Ynnpeoia Evépyeiac)
— yewAdyo (Ynnpeoia Evépyeiac)
— nepiBalovToldyo (Ynnpeoia MepiBaliovrog)
— Bahdooio Biohdyo (Turua Aligiag kar Oahaooiwv Epeuvav)
H NepiBalovTikr| 'EkBeon unoB)\nenKe oTig 30
SenTepBpiou 2008 oTnv Ynnpeoia I'IsplBo)\)\owoq yia
€EETAON TNG ano Tnv appodia enTponr), SuVAlel Tou
apBpou 17 Tou Nopou 102(1)/2005
AnHOGIEUCT OXETIKNG YV®WOTOMNO0INoNG, dUVAEl TOU
apBpou 13 Tou Nopou 102(1)/2005
Opvavwcn onpepivng dnpooiag napouaiacng Kai
onG TNg MepiBalovTiknG ‘EkBEQ
€iTal ano Tnv Odnyia kai Tov Nopo

Aopn-Mepiexopeva Tne 'EkBeong

= SOvown (otnv EAAnvikr kai AyyAikn)
Eioaywyn
— ZKOMOG Kal QVTIKEIUEVO TNG HEAETNG
— Aiadikaoia kar peBodoAoyia ZTparnyikig MepiBalovTikng ExTiunong
I'I)fpwpa(pn TV dpacTnPIOTATWY UdpoyovavBpakwy Kal Tou VOHIKOU
nAQICIou
SuAAoyr| NePIBAANOVTIKGV NANPOPOPIGY
— ®uoiko nepIBaAov
— Bioloyiko nepiBaiiov
- Kowwvmo-omovopm() nsplﬁé)\)\ov
EKTiUNON ENINTOOEWY anod dpacTnpIoTNTEG
— AvalnTnong (OEICUIKEG, YEWAOYIKEG, YEWXNHIKEG Kal
NAEKTPOHAYVNTIKEG GIAOKOMMNTEIG Kal Tq)\znlomnnoslq)
— "EPEUVAG (OEIOUIKEG, YEWAOYIKEG, YEWXNHIKEG KAl NAEKTPOHAYVNTIKEG
5100KONNAOEIG, TNAENICKOMNATEIG KAl aVOPUEN EPEUVNTIKAV vszpnoswv)
— ExpeTaAAeuong (avOpuEn YEWTPHOEWY avanTuEnG kal napaywyng,
r)] unodouNG Napaywyng, Guvnéng AeIroupyia kai

oG,
Supnepdopata kai Eionynoeig




AvakaAUyeic oTnv Aiyunto
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APPENDIX E-4

Oral presentation — Environmental Report - Strategic Environmental Assessment (SEA)
Concerning Hydrocarbon Activities within the Exclusive Economic Zone of the
Republic of Cyprus

(ENGLISH VERSION)



Environmental Report

E :3

Introduction

Purpoese of the Public Presentation
Purpoese of SEA

Objectives ofithe SEA

SEA Process

Project Team

Purpose of the SEA

* To identify, describe; and evaluate the likely.
significant environmental effects of implementing
the plan or programme, and reasenable alternatives

To evaluate the likely significant enviranmental
effects of implementing the hydrocarbon licensing
programme in the Cyprus EEZ

Public Presentation

Environmental Report

Strategic Environmental Assessment (SEA)
Concerning Hydrocarbon Activities within the
Exclusive Economic Zone of the Republic of Cyprus

Contract Number (MCIT/ES/13/. )
Environmental Report

Strategic Environmental Assessment (SEA)
Concerning Hydrocarbon Activities within the
Exclusive Economic Zone of the Republic of Cyprus

ember

Purpoese of the Public
Presentation

Under. the EIA Law, SEA subject to public
consultation

To present the findings and recommendations
Public and relevant authorities invited to hear
the outcome of the study and express
opinions

Responses incorporated into the Final
Environmental Report

Objectives of the SEA

Describe hydrocarboen activities

Describe existing control measures
Summarise existing environmental information
Describe the baseline environment

Identify potential environmental effects and evaluate
their significance

Recommend additional management and monitoring
Identify data gaps




SEA Process

Develop a detailed outline for the Environmental
Report

Prepare a review of the legal and regulatery context

Conduct a literature search and review:
Prepare a description of likely hydrocarbons
activities

Identify potential environmental effects and

evaluating those identified as potentially significant

Develop recommendations for additional
management and monitoring measures

Licensing Programme and
Regulatory Context

» Important Applicable Legislation
 Licences

* International Conventions and Protocols

Hydrocarbon Licences

» Praspecting
— For.evaluation of hydrecarboens potential
— Includes gravity and magnetic surveys as well as seismic
surveys; no drilling
* Exploration
— For locating hydrocarbon resources
— Includes gravity and magnetic surveys, seismic surveys,
and exploration drilling
» Exploitation
— For developing and producing hydrocarbon resources

— Granted for an initial period of up to 25 years after the
approval of a development and production plan; possibility
for one renewal of up to 10 years

Ministry of Commerce,
Industry and Tourism of the Republic of Cyprus

Project Team

A

Maritime Communication Services, Inc. Aeoliki L1

University of Cyprus Oceanographic Centre

Laws and Regulations

The Hydrocarbons (Prespecting, Exploration, and
Exploitation) Law, No. 4(1) of 2007

The Hydrocarbons (Prespecting, Exploration, and
Exploitation) Regulations of 2007

Other related/laws and agreements

— Contiguous Zone Law (63(I) of 2004)

— Exclusive Economic Zone Law (64(l) of 2004)

— Bilateral agreements with Egypt (2003) and Lebanon (2007)
delimiting the EEZ between these countries

The Council of Ministers, represented by the Ministry
of Commerce, Industry and Tourism is the
competent authority for granting hydrocarbon
licences

Hydrocarbons Regulations

Applications

Work practices

Protection of the environment
Contingency plan

Drilling practices
Abandonment

Well abandonment

Construction and maintenance of installations,
pipelines, and related facilities




International Conventions and! Protecols

MARPOL (International Convention for the
Prevention ofi Pollution from Ships)

— Drainage water, sewage discharge, accidental oil discharge
— Garbage and food/waste

— Air pollutant.emissions:

Barcelona Convention
— prevent, abate, combat, and eliminate pollution
— protect and enhance the marine environment
Other International Agreements
Migratory Species and Biological Diversity
Law of the Sea Convention
Protection of the Ozone Layer
Climate Change
Agenda 21
Kyoto Protocol

Physical Environment

Climate
Currents and
hydrography.
Geology.
Noise

Environmental Baseline Summa

Climate
— cold period/(December — March)
— warm period (June — September)

Air quality — affected by the long-range
transport of air pollutants

— anthropogenic

— naturaliorigin

Currents

— permanent, recurrent, and transient circulation
features

— rich, interacting mesoscale eddy field
— coastal upwelling feature south of Cyprus

Hydrography
— pronounced thermocline
— very warm, salty surface layer during the summer,

— surfaci ters more homogeneous to greater
depths during winter

Affected Environment

» Physical Envirenment
— Climate
— Currents and/hydrography.
— Geology.
— Noise

» Biological Environment
— Water column
— Sea floor
— Sea birds
— Protected and endangered species
— Areas of special concern

e Socioeconomic Environment

Bathymetry and Sea EFloor Features

Environmental Baseline Summary.

» Water; Quality,
— high oxygen levels throughout the
water.column
— extremely low concentrations of;
nutrients in surface waters

» Geology:

— Eastern Mediterranean shaped by the
interactions of the African, Arabian,
and|Eurasian plates

— Eratosthenes Seamount is a
continental fragment about 1500 m
high and 150 to 200 km wide with a flat
top some 700 m below sea level

* Noise
— natural and anthropogenic sources of
noise
— dominant noise source will be distant
shipping, in the absence of wind and
precipitation




Biological Environment

Water column

Sea Floor

Sea hirds

Protected and endangered species
Areas of special concern

Environmental Baseline Summary.

» Seabirds

— seabirds noted inthe Barcelona Convention and protected by Cypriot laws

* Protected and Endangered| Species
— diverse marine mammal fauna, including several species listed as endangered or

vulnerable
« rare, critically endangered Mediterranean monk seal may be present in nearshore Cyprus waters
+ all cetacean species are protected

three sea turtl ies occur in the Mediterranean: green, leatherback, and loggerhead

green and loggerhead turtles are endangered

leatherback turtle tically endangered

loggerhe:

* Are

rine Protected Ar
amounts
emosynthetic Communities

=y
[ [ ——

Environmental Baseline Summary.

» Water; column
— low phytoplankton biomass and productivity,
— zooplankton biodiversity extremely high

— large variety of species of marine life found/in
relatively small quantities

— fisheries depend on a very large variety offish
(80-plus species)

» Seafloor

— deep-sea fauna extremely impoverished in terms
of species numbers

— very little known about the biological
communities inhabiting the Eratosthenes
Seamount region.

— presence of benthopelagic, commercially-
important fish populations is highly likely

Socioeconomic Environment

Commercial and
recreational fisheries

Aquaculture

Shipping and marine
operations including ports
and oil terminals

Telecommunications
Recreation and tourism

Archaeological resources,
antiquities, and cultural
heritage

» Prospecting
» Exploration

» Exploitation
—Decommissioning




Prospecting

 Activities to locate hydrocarbons and/ar evaluate
hydrocarboen potential by methods other than drilling

—seismic surveys

—geological and geochemical sampling
—electromagnetic surveys

—remote sensing

Exploration

» The process of drilling,one or more
exploratory wells:te-determine
whether commercially explojtable

hydrocarbons. are present

Exploitation
(Development and Preduction)

The process of exploiting commercial
guantities of hydrocarbons

Key activities
—drilling of development wells
—installation of production facilities

—installation of export facilities such as
pipelines and terminals

—routine operation of these systems

Seismic Surveys

2D streamer surveys

3D streamer surveys
*High-resolution site surveys
*Ocean bottom cable surveys
+Vertical cable surveys
+Vertical seismic profile

Drilling Platforms

Semi-submersible Drillship

Examples of Deepwater Facilities

8
o
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Decommissioning

» Dismantling production and transportation
facilities and restoration of depleted
producing areas

» Licencees are required to

— Remove all equipment and installations,
structures, plants, appliances, and pipelines from
the relinquished

— Perform all necessary site restoration activities in
accordance with good international petroleum
industry practice

Significance Criteria

« Violation of: air. or water quality, standards. or limits
Persistent contamination ofiwater; or: sediments

Damage te, or; contamination of, sensitive or: protected
habitats and resources

Damage to marine or coastal habitats
Death, injury, disruption of critical activities, or.
damage to critical habitat of listed/protected species

Frequent or. continual interference with other marine
uses

Damage to or contamination of socio-culturally
important sites on land or in the sea

A threat to public health or public safety

Impacts from Exploration

Impact Factor: Drilling rig installation and removal

Potentially Significant Effects: Physical damage to deepwater corals
(e.g., Eratosthenes Seamount), chemosynthetic communities, or
historic shipwrecks due to placement of structures and/or anchors

Impact Factor: Drilling discharges

Potentially Significant Effects: Burial and anoxic effects on
deepwater corals (e.g., Eratosthenes Seamount) or chemosynthetic
communities if present within 500 m

Impact Factor: Marine debris

Potentially Significant Effects: Risk of death or injury to marine
mammals, sea turtles, or birds due to ingestion of or entanglement
with accidentally discarded debris

Impact Assessment

 Significance Criteria

» Impacts, Controls, and Mitigation
— Prospecting
— Exploration
— Exploitation (Development and Production)
— Decommissioning
— Accidents

Impacts from Prospecting

Impact Factor: Airgun noise

Potentially Significant Effects: Auditory trauma to marine
mammals and sea turtles (including endangered, critically
endangered, and vulnerable species)

Impact Factor: Vessel traffic and towed streamers

Potentially Significant Effects: Potential conflicts with
fishing or shipping activities (e.g., temporary exclusion
from certain areas, gear damage, or entanglement)

Bottom Disturbance

Semi-submersible Drillship




Fate of Drilling Discharges

Anperoblc
Biodegradation
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Impacts from Exploitation

Impact Factor: Facility installation

Potentially Significant Effects: Physical damage to deepwater corals
(Eratosthenes Seamount), chemosynthetic communities, or historic
shipwrecks due to placement of structures and/or anchors

Impact Factor: Drilling discharges

Potentially Significant Effects: Burial and anoxic effects on deepwater
corals (Eratosthenes Seamount) or chemosynthetic communities if
present within 500 m

Impact Factor: Structure removal

Potentially Significant Effects: Potential death or injury of a marine
mammal or turtle (including endangered, critically endangered, or
vulnerable species) if explosives are used

Recommendations

Issue #1 — Sea Floor: Disturbances and Drilling
Discharges on Deepwater; Corals: (Eratosthenes
Seamount)
— Liicensees required to use high resolution seismic survey data and any.
other, pertinent information available to identify hard bottom areas
— Licensees required to conduct muds and cuttings discharge modelling
to establish a separation distance
Issue #2 — Sea Floor Disturbances and Drilling
Discharges on Chemosynthetic Communities
— Licensees required to use high-resolution seismic survey data and any.
other pertinent information available, to identify features that could
support high density chemosynthetic communities.
— Licensees required to maintain separation distances
« at least 500 m from each proposed drilling fluid and cuttings discharge
location, and
« at least 100 m from the location of all other proposed sea floor disturbances

¥

Impacts from Exploration

Impact Factor: Well testing

Potentially Significant Effects: Fallout of oil droplets due to
incomplete combustion could produce a sheen on sea
surface

Impact Factor: Support activities

Potentially Significant Effects: Helicopters flying over
Important Bird Areas (IBAs) could disturb coastal birds

Impacts from; Accidents

Impact Factor: Oil spills including
— Crude oil spill from a blowout
— Diesel fuel spill
— Drilling fluid base oil spill
— Streamer cable fluid leak or spill

Potentially Significant Effects: Depending on size and nature of spill, effects
could include violation of water quality standards; contamination of
sediments; death or injury of marine mammals, turtles, and birds;
contamination of coastal habitats including beaches; and interference with
fishing, shipping, recreation, and tourism during response and cleanup
operations

Impact Factor: Hydrogen sulfide (H,S) release

Potentially Significant Effects: Violation of air quality standards; potential
death or injury of humans on offshore facilities and adjacent waters; potential
death or injury of wildlife including birds

g,

Recommendations

* Issue#3— Sea Floor Disturbances on Shipwrecks and

Submerged Archaeologicall Resources

— Licensees required to conduct aremote sensing survey of the seafloor
to evaluate the potential for shipwrecks and other submerged
archaeological resources.
Licensees required to submit an archaeological assessment report by
a qualified marine archaeologist to include any identified
archaeological resources and recommendations for avoidance or
further investigation.
Based on the report, the Ministry could require avoidance or other
protective measures.




Recommendations Recommendations

» [ssue#4 — Airgun Noise on Marine Mammals and Sea
Turtles

Licensees required to implement a protocol to reduce the risk ofiauditory.
trauma to marine:mammals and sea turtles.

— Soft start to allow time for marine mammals and turtles to;move away
— Visual monitoring of a safety (exclusion) zone of 500 m radius around
the source vessel * Issue #7 —Helicopter Traffic on Important Bird Area

= Shutdown of Ih? arrzy Ii awha]e. monk seall orjseaturtle enters the — Licensees advised that helicopters should avoid flying over SPAs and
safety zone during visual monitoring. IBAs

» [ssue#6 - Well Testing an Airrand Water Quality,
— Duringwellitesting, licensees required|to
= use a high efficiency burner:
» monitor the sea surface for visible sheen

— A map of SPAs and IBAs provided for this purpose.
* Issue #5 - Seismic Survey Vessels and Towed
Streamers on Fishing and Shipping

— Licensees required to consult with stakeholders prior to conducting
streamer surveys

Recommendations Recommended Additional Control,
, Management, and Monitoring
Issue #8 — Structure Removals en Marine: Mammals and

Sea Turtles « Develop discharge requirements for drilling fluid
— Licensees required to follow international best: practice for. safe and cuttings, produced water, and other effluents

structure removal during decommissioning. . .
T ) : - ) Consider, Barcelona Caonvention offshore protocol
— decommissioning plan should/be prepared that includes monitoring for ) .
the presence of marine mammals and sea turtles to avoid effects of and the OSPAR Conyvention offshore oil'andigas
underwater detonations. industry strategy as sources ofiguidance
Review Barcelona Convention offshore protocol to
Issue #9 — Oil Spills on the Marine Environment ensure that hydrocarbons activities are consistent
— Use trajectory modelling in contingency planning. with protocol requirements
— Additional modelling of trajectories over multiple seasons and spill sites
to aid in
« predicting the fate of an oil spill in the licence area,
« identifying potentially affected environmental resources, and
« determining minimum response times for contingency planning

Data Gaps Thank You

Ministry: of Commerce, Industry. rism ofi the
Assessment ofi Eratesthenes Seamount ecology, Republic of Cyprus
including deepwater; corals Acoliki
Measurements of hydrecarbons and trace metal
concentrations in sea floor sediments to provide a
useful baseline for detecting future changes
Increase resolution of existing ocean flow models to
improve accuracy and reliability of oil spill trajectory
modeling
Collection of additional subsurface current,
temperature, and salinity data at sufficiently high
temporal and/or spatial resolution

Maritime Communications Services

CSA International Inc.

Oceanography Center, University of Cyprus
a7 £ A ’




Oral presentation — Environmental Report - Strategic Environmental Assessment (SEA)
Concerning Hydrocarbon Activities within the Exclusive Economic Zone of the Republic of
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2KOTTOG TNG ZTPATNYIKAG I'Isplﬁa)\)\ovnmg
MeAeTng (ZIM)

70)0I1 TNG ZINM

Aiadikaacia XM

Opada Epyaaciag g
Mepiypaon I'Isplﬁcx)\)\owog '
Mepiypaon Twv EykatagTaoswy
MepiBaAAovTIKEG ETIITITWOEIG
MéETpa AVTIUETWTTIONG

210x01 NG MM

[IEpIypa®r] TOU GUVOAGU TWYV, BpAaTHPIOTHTWY TTOU dpopoUV Giny.
EPEUVA KAl EKIETAAAEUGT] UBPOYOVaVEPAKWY.

* [leprypa®n Twy, UPIGTAPEVWY, HETPWY, EAEYXOU TWV, OPaGTIPIOTITWY.
EPEUVAG KAl EKPETAAAEUDNG UOPOYOVAVEPAKWY.
MepiAnwn 1wy S1aBEaIHWY, TTEPIBAAAOVIIKWY, TIANPOPOPIWY.
Mepiypar] Tou TePIBAAAOVTOG TNG TEPIOXIG HEAETNG
MpoaBiopIoHOG TWY TIBAVWY TTEPIBAAAOVIIKWY EMITITWOEWY, Kal
agloAGyNnon NG GNHAVIIKOTNTAS TOUG
Eionyrosig yia emTpooBeTa SIQXEIPIOTIKG PETPA Kal PETPQ
TTapakoAoudnang pe okotrd Tv dlacpdalion Tng TTpoaTaciag Tou
TEPIBAAAOVTOG Kal TNV OPBOAOYITTIKR XProN TWV QUTIKWY TIOPWY,
EvTommopnog Twy meavov eAAeipewy o€ oToIxeia rj/kan avakpiBeiwy
TWV UPICTAPEVIWV TTANPOPOPIWYV TA OTIOIa PTTOPOUV va
GuUpTTANPWOOUV OTa TTAGICIA ETTITTPOTOETWY JEAETWV

[NepiBaAAovrikn MeAETn

Z1parnyikn MNepiBailovrikn MeAETH Ava@opIKA HE TiG

ApacTnpioTnTeES YOpoyovavepakwy eVviog TnG ATTOKAEIGTIKIG

OIkovoUIKnG Zwvng TnG Kutrpiaknig Anpokpariag

ApiBu6g SupBoalou (MCIT/ES/13/2007)
‘Ymoupyelo Epmroplou , Biopnyaviag kai Toupiopol

26 Zemreppplou 2008

2KOoToG TG ZIIM

EVIomiouog, TEPIYPA®H Kail agioACYnan TWY, «ITIBaVIY».
TEPIBAAAOVTIKWY, ETTITITWOEWY, TTOU| ITTOPEI VA
TIPOKUWOUY, ATTo TNV, UAOTTOINGN TWY GXESIWY. /KAl TV,

TTPOYPAPUATWY .
AEIoAGYNGN TWV. IO GNUAVTIKWY TTEPIBAAAOVTIKWY.

EMMTWOEWY TTOU Ba TIPOKUWOUV. oo TO TTPOYPaHHA
adeI080TNONG GUUTTEPIAAUBAVOHEVWY TWV TTPOOTITIKWY
£PEUVOG Kal EKUETAAAEUGNG USPOYOVaVOPAKWY EVTOG TNG
AtrokAeioTikig OIkovopikng Zwvng TG Kutrpiakng
Anpokpariag

Nerropepeig TrEPIBAAAOVTIKEG HEAETEG Ba eKTTOVNBOUV YIa
KGBe OXEBIO EPEUVAG TwV USPOYOVaVOPAKWY

Aladikaoia Ekrovnong ZIiM

EKTEVG TTEPIYPA®PH TOU TTEPIBAANOVTOG TNG TIEPIOXNG HEAETNG
AVaGKOTINOT TWY, OXETIKWY, VOHOBETIKWY, KAl KAVOVIGTIKWY.
SIaTAEEWY,

BiBAloypapikn EMOKOTINGN OAWY TV, TEPIBAAAOVTIKWY.
SEDOPEVWYV TTOU TTEPIYPAPOUV TNV UPICTAHEVT KOTAGTAOT] TOU
TEPIBGAAOVTOG

A&I0AGYNon Twy TBavwy dpacTneIoTATWY EPEUVAG Kl
EKUETAAAEUOTG UDPOYOVAVBPAKWY

Mpoadiopigég Kal avaAuan Twy Teavws anUavTIKwy
TEPIBAAAOVTIKWYV ETTITITWOEWY

Eionynaeig yia Tnv diayeipion Kai Tnv TapakoAoudnan Twv
SpaaTnpIoTATWY £PEUVAG KAl EKUETAAAEUTNG
uSpoyovavepakwyv
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‘Ymoupyeio Epmropiou
Biopnxaviag kai Toupiapou ¢ Kumipiakrig Anpokpariag

Opaoda Epyaaiog

Maritime Communication Services, Inc. AEO|IM Ltd. CSA International, Inc.

Qkeavoypagiké Kévipo Mavamompiou Kompou

Nopol kai KavovigLoi

»  OmepilYopoyovavBpakwy: (Avalnmon, Epeuva kal
ExkperahAeuan) Nopog N.4(1)/2007 — yvwoTog WG o TTEP]
YdpoyovavBpakwy: Nopog Tou 2007

» Ormepi YopoyovavBpakwy, (Avacntnen, Epeuvakai
EkperaAAeuon) Kavovigpoi Tou 2007 — yVwaToi we ol TIEPT
YopoyovavBpakwy Kavoviapoi tou 2007

»  AMAeG NopoBeTikeEg Mpdeig Kal Zuppuvies

— O Mepi Tng Zuvopetouaag Zwvng Nopog (63(1)2004)

— O MMepi Tng ATTokAeIoTIKNG OIKOVOUIKNG Ztwvng Nopog(64(1)2004)

— Aipepeic Zuppuvieg pe TRV Aiyutrro (2003) kai To AiBavo (2007))
yia TOV TTPOGDIOPICHS TWV TUVOPWY ATTOKAEIOTIKIAG OIKOVOHIKNAG
QWVNG HETAgU TWV eV AGYW XWPWV

Apuodia Apxn yia Tnv €kdoan adeiwv EKUETAAAEUDNG
udpoyovavepdakwv gival To Ymoupyikd ZupBoUAio, Tou
ekTIpogwmeital améd To YEBT

International Conventions and! Protecols

MARPOL (International Convention for the
Prevention ofi Pollution from Ships)
— Yypa . agmikd amoBANTa, SI0PPOEG TTETPEATIOEIDWY,
— ZTeped anmopAnTa
— AEDIEG EKTTONTIEG
Barcelona Convention
— [pdAnwn; Heiwan,; AVIIHETWTTION, EEAAEIPN TG PUTTAVONG
— [pooTagia Tou BaAdoaiou TTEPIBAAOVTOG
Other International Agreements
— AmodnunTika £idn kai BiomoiKIAGTHTa
— MMpooracia mg aToifadag Tou 6Zoviog
— KAigomikég aAAayég
— Agenda 21
— Kyoto Protocol

[poypappo AGEIOOOTNONG Kal
NopoBeTiko NAaicio

» Epappolopevn NopoBeaia
» AdEIOBOTNON
 AieBveic ZupBaaceig kai MpwTokoAAa

Eidon AGEI000TNONG
» Avainmen

— AQOpa|GTnV agIoAGYNGN TOU TTETPEAAIKOU SUVANIKOU BTNV BAan
TOU EVIOTTIGHOU YEWAOYIKWY, XAPAKTNPIGTIKWY TNG TEPIOXNG
EVOIAMEPOVTOG

— ZUPTTEPIAQUBAVE! BAPUTOHETPIKEG, HAYVNTIKEG KQI OEIGHIKEG
ETTIOKOTINTEIG. Aev TIEPIAGUBAVE! YEWTPHOEIG
» Epeuva
— AQOpQd GTOV EVIOTIOHO USPOYOVAVEPAKWY.
— ZupmrepIAQUBAVEl, BAPUTOUETPIKEG, HAYVITIKEG KAl GEICHIKEG
ETTIOKOTITTEIG, KABWGE ETTIONG KAl YEWTPITEIG
» EkperalAeuon
— Agopa otV e§6pugn Kal eKHETAAAEUTT UBpPOYOVAVOPAKWY
— Exdideral yia apyikr EPIod0 pEXPI 25 ETwv, apou TTponyneEi n
£yKpION Tou oXediou TTapaywyrig udpoyovavepdkwy, Kal
AVAVEWVETAI Yid akopn 10 €

Emnpeacopevo llepiBaiAoy

Duaiko lMepiBarAoy.

— METEWPOAOYIKEG ZUVOIKEG

— QKEQVOYPAPIKEG ZUVONKEG

— XapokTnpioTika ©akdaaiou BuBou (Faw)\ovla)
— [epiBdAAov Gopupou

BioAoyiko6 lMepIBaAAov

— OaAdaoaio [MAQyKToV.

— Nnktév

— BévBog

— Oahdaaia Mmva

— lpooTareudpeva kai Y116 EEaAenpn E|6r|
— MMepioxég EidIkou EviagpépovTog

» Koivw-oikovopiko MNepiBaAAov




Duaiko lNepiBaAloy

MEeTEWPOAOYIKEG
ZUVENKEeG

Galkaogaia
Peupara kai
Yopoypagia
FewAoyia
©o6pupog

uvorTikn Nepypad®r Tou

y

[NepiBaAAoviog TNG MNepioxnc MEAET,

METEWPOAGYIKG XAPOKTNPIGTIKA
= uxpr uypr TTepiodog (AexépBpiog — MapTiog)
— Beppr} €npA TTEPI0BOG (106VIoG — ZEMTENRPIOS)

MoiétnTa Aépa — e peadopevn amo T
HETOPOPA AEPIWY PUTTOV.

— AvBpuwrtroyevr] aimia (transboundary)

— Quaiké aitia (okévn amd mv Zaxdpa)

OaAdooia Pelpara

Ydpoypapia
— XopakTnpIoTIKe OepPOKAIVEG

— oAU Beppd UYNATG aAATTNTAG ETTIPAVEIAKS OTPWHA
To Kahokalpi,

— Emeaveiaké vepd pe opoiépopn Beppokpaadia kai
aAardmra ot peyahirepo BABOG Tov Xelpdva

BioAoyiko lNepiBaAAoV

©aAaaaio MAayKToV.
BévBog
NnkTOV.
OaAaaaia €idn TITNVWY. )
OaAagaia BnAACTIKA, XEAWVEG, TIPOTTAT
Kal atrelNoUpeva €idn

U eVOIOPEPOVTOG o,

Mop@po-BaBupeTpia kai
XapaKTplchKd OaAacaiou BuBou

2uvorrTikn Neplypa®n Tou

— YunAr TTEPIEKTIKOTNTA GE OEUYGVO
— XapnAv| GuyKEVTPWOT] BPETITIKWY OUGTWY

* [FewAoyia

— H AvaroAiki} Mea6yeiog axnuatioTnke ammo
TV aAANAETTISpacT TG AQPIKAVIKIG,
ApaBikiic kai Eupw-aciamKrig TTAGKAG

— To umoBahdaaio Bouve EpatoaBévng Exer
uog mepitrou 1500 péTpuwv. Kai TTAATog
150 to 200 km pe TV KOpUQr| Tou va
Bpiokeral o€ BGB0G TrEpiTTOU 700 pETPWV.
amé v emeaveia e BadAacaag

* ©opupog
— OQUOIKEG KOl AVOPWITTOYEVEIG TTYEG
BopuBou
— Kupia nyr) Bopupou n vaunhiakri Kivhon
OmV TEPIOXT], 0NV aTTOUCIA aVEPWV Kal
BpoxémTwong

2uvorrTikn Neplypa®n Tou

[epIBaAAovTog TNG lHeploxnic MeAETNG
 YOaTivn ZTiAn
— XapnAf Biopaia QUTOTTAQYKTOU Kai XaHMAY
TTapaywyIkeTnTa
— Etoipemikd wnAr BiomoikiAGTHTa WOTTAQYKTOU
— MeyaAn ToikiAia BaAaogiwy EIBWY, TTOU | OTTAVIATAl OE
OXETIKA HIKPEG TTOGOTNTEG
— HaAeia egapraran amo Eva peyaho apiBpé eidwy.
Wapiwy (épav Twy 80)

» BuBog

— H mavida Twv Babiwv UBATWY Eival EEAIPETIKA QTWXN
OE apIOpo eBwY

— TMoAU Aiya gival yvwaoTd yia Tig BIOKOIVWVIEG TTOU
UTTAPXOUV 0TI TIEPIOXT) TOU UTTOBaAAAGTIOU OpoUg
Eparoofévng

— H mapouaia euTropIké GnUavTIKWY aTToBepaTwy
BevBoTreAayIKwV Wapiwv gival TTOAU TBavr)




2UVOTTTIKN IIEPIY PO TOU
[MepiBaAAoviog TnG NMepioxnc MeAETnG

» ©alaooia Eidn Mrmvoy.
— AvapEpovraraTo ZxEdio Apaarn ¢ Tne ZopRaonc g BapkeAtvrc Kar
TrpoaTareuovral ame 1y Kutrpiakr) NopoBeaia:

» [pogTareuopeva kai AmreiAoUpeva Eidn

— Ymapyer moikikia BaAGoaiwy BnAagTIKWY, TTou TTEpIAGPRAVE HIGpopa KIVEUVETOVTT I}
arreiAolpeva eldn
« H amévia kan kploia emrethotpevn pe e§opévian (critically endangered) Meooyeir Biwaa, popel va
UTIpYE! OTa TrapdKkTia vepd T KoTTpou
« OAa TG KITTG5N €IV TTPOOTOTEUOEVA €161
— Tpia £i5n Bakdooiag xeAwvag amarodvrar ot Meaoyeio: n Mpdavn xeAwva, n AsppoxeAng Kar
n Kapérma-Kapéma
— n Mpéaovn xeAwva kai N Kapérra-Kapérra eival KivGuvedovTa £idn
— n AeppoyEAng elvan eldog kplotpa ameidoUpevo pe e§apdvion ((critically endangfs
— n Mpéaoivn xeAwva kai n Kapérra-Kapérra worokolv o€ SiGpopes Tapahieg

* Mepioxég EidIkou EvalagpEpovTog
— MeAayikd evBiamipara yapicv
— BevBIkd evBiamiuaTa Wapiwv
— MpooTareupéveg Bahagoieg TIEPIOKES
— YmoBaAdooia Opn
— XnuoouveeTIkES BiokoIvVwvieg

Avacnrnon

» ApaainPIOTNTEG VIO TOV, EVIOTTIGHO, TWV, USPOYOVAVOPAKWY.
n/kai agiloAoynaen TG GUVaTOTNTAG ESEUPEGNG
UBGpoyovavBpaKwy: e PEBOBOUG EKTOG ATTO QUTWYV, TWV.

YEWTPGEWY.

— OEIOMIKEG EPEUVEG

— YEWAOYIKEG Kal YEWXNUIKEG OEIYUATOANWIES
— NAEKTPOLIAYVNTIKEG EPEUVEG

— TNAETIOKOTINON

KoIvw-01koVOouIKO MepIBAAAOV.

Epmropikn NaumiAia kai
Yuxaywyikn leTiomAcia
IXBUOKAANIEPYEIEG
NaumiAia Kai TTapaKTIEG
OpPAGTNPIOTATEG (AMpAvIa,
orabpoi amobnKeuang
TIETPEAQIOEIDWV)

TnAeTTikOIVWVIEG (BiKTUO
uTToRpUXiwV KaAwdiwy)

Yuyaywyia kai Toupiopog
ApxaioAoyikoi Xwpol, apxaia
Kal TTOAITIOTIKI} KANPOVOIA

NePIYPO®N ApaCTHPIOTHTWY, VIO EPEUVA KA
EKPETAAAEUCT) UDPOYNS )
» Avadninon
* Epeuva

» EKLETAAAEUGN
— ATmoouvappoAoynon

YEIONIKEG EPEUVEG

*Epeuveg 2D

*Epeuveg 3D

*Epeuveg YynArig Eukpivelag
*Epeuveg pe kaAwdia fubou
*Epeuveg pe KAOeTa KAAWBIX
*Ka0eTo OEIOHIKO TTPOPIA




Epeuva [MAaTpOppEG "EWTPNONG

» AIadIKOTIEG OE EVA I TTEPICOOTEP
OIEPEUVITIKA PPEATICLAVE .
OdEIODOTOUEVO EPEUVATIKO TEBXIO
701 (WOTE VO KOBOPIGTEN OV, UTTAPXOUV
ENTTOPIKG EKUETOANEUGIIEGITOGOTNTES

1UBPLYOVAVEPOKWY:

Hui-BuBigopevn

MAaTeépua oe' )
TAQTQOPUT

TTAOCIO-QOpEa

EkpeTdAAEUGN Hapaésggagrgdi\\(:ﬂaomoswv
(AvamTugn kai Mapaywyn) S 2 _ 5

» AiGdIKagial yia TNV, EUTTOPIKN EKPETAAAEUGN
TWYV UBPOYOVAVEPAKWY.

Booikég ApaaTnpIOTNTEG
— OIAVOIEN PPEATIWY AVATITUENG S AR
— ONMIoUPYIa EYKATAGTACEWY TIAPAYWYNS i
— ONIoUPYIa EYKATAOTACEWY £§aywyr)g (BikTuo

OWANVWOEWYV Kal TEPUATIKOI OTABOI)
— A€IToupyia GuaTHUATWY

ATTOGUVAPUOAGYRON EkTipnon Emmmwoewy

* ATTOGUVAPHOAGYNGH TWV, EYKATAGTAGEWY. - Kpimpia ENHavTIKGTNTaG
TAPAYWYNG Kai JETAPOPAG, KAl aTTeKaTaeTacn

NG TTEPIOXAG » Emmwaoeig, Métpa EAEyxou, kai Métpa
* ATTQiTNON (A0 TOUG KATOXOUG ABEIWY) Yid HETPIGOHOU ETITITWIEWY
— ATTOPAKPUVGT TOU E0TTAICHOU KOl EYKATAGTATEWY. — Avagnimon
— YAoT1roinon TG amoguvappoAGynong Kai — Epeuva
ATTOMAKPUVONG TWV EYKATAOTATEWY GUHPWVA HE TIG — ExperalAeuan (Avamrugn kai Mapaywyn)
TTPOVOIEG TNG dIEBVOUG KAANG TTIPOKTIKAG — ATTOOUVAPHOAGYNON
— Atuxruara




KpIthpia ZQUovVIIKoTATOG

* [lapaBiaon mPOTUTTWY, TTOIOTHTAG TOU VEPOU

» MoAuvan vepoU I ICNPATWY.

* [pokAnan BAGBNG I} HOAUVGNG OE EUAIGONTOUG I
TTPOGTATEUOHEVOUG BIOTOTTOUG - PUTTAVGN TTAPAKTIWY.
BioToTwy

« [1pokAnan Bavarou r BAGRNG 1 TTEPIOPICHO
OPAGTNPIOTATWY GE GNPAVTIKOUG BIOTOTTIOUG
TTPOOTATEUOHEVWY EIBWV.

 ZUXVOG ] GUVEXNG ETTNPEACHOG AAwV BaAdoaiwv
SpaaTNPIOTATWY

* MpokAnan BAARNG i} MOAUVONG GNUAVTIKWY XWPWYV KOIVW-
OIKOVOUIKNG dpaaTnpIoTnTag atn 6aAacaa n atnv Enpda

« Kivduvog yia Tn dnudoia uyeia Kal ao@aAeia

EmMmTWoEIG aTTo) TIG OpACTPIOTATES
Epeuvag

MNinyry: Anuioupyia Kai aroauvapuoASynon Twv EyKaraoTdoewy Twv
yewnprioewv

MiBavég Znpavnkég Emmmwasig: /lpdxAnan BAaBwv ara kopdlha (m.x.,
Seamount Eratosthenes), anig XQUOGUVEETIKES KOIVOTNTES If OTa IOTOPIKG
vaudyia AGyw Tng TOmoBETNaNG TwV EYKATAOTATEWV [jKaI TwV AYKUPWY

MNnyry: AméBAnTa Mewiprioewv

Méavég TnpavTikég Emmmiwoelg: AmoreAéguara emxdAvyng kar avoéiag o€
Kkopddda (m.x., Seamount Eratosthenes) 7j amg ynuoouvBetikés:
(chemosynthetic) xkondmreg mou Bpioxovrai o€ fddog 500m

MNnyry: Caddoaia Suvipiypa

MiBavég Tnpavikég Emmwoeg: Kivduvog Bavdrou 1f Tpauuanopoy rwv
Bardaagiwv BnAaamikav, Twv xeAwvav, 1j kau Twv mouAav Ayw mg
méaviis mayideuans TouS OTa QTTOPPITITOUEVa CUVIPIIG

‘g‘

AmoBAnTa [TEWTPHOEWV

Salluianiailiug

EmMTTOOEIG OTI0 TIG
OpACTNPIOTNTEG AVACHTNONG

Mnyn: ©4puBog (Airgun )

MiBavég ZnuavTikég EmMMTWOoEIS: AKOUOTIKG Tpadua ora
BaAdaaia BnAaarikd kai Tig xeAwves (auumepiAayBavopevav
TWV QITEIAQUUEVWY, QUTTINOA ATTENOUIEVWY KaI UTTO £EAQAVION
EI0WV)

MNnyn: Kusdogopia oxapwv kar pupouAkoduevou eEomAiouoy

MiBavéc Znuavrikéc EmmTaosis: /16avos emnpeacuos Twv
aAieuTikav 1} vautidiakwv dpaaTneioTiitwv (TT.X. TPOTWPIVOS
QITOKAEITHOS aTTO OPITHEVES TIEPIOXES, TPOKANGN {nuias g€
&eéoTmAIguo aigiac 1j EuTTAoKiy)

Alarapayxec Toul MuBpeva

Hui-BuBifopevn

TAQTOODOUA MAoio-@opéag

EMMTWOEIG OO TIG
OpPACTNPIOTATEG EKUETAAAELONG

MNnyn: dokiég Mewrprjgewv

MiBavég Znuavrikéc EmmTaaeig: H Asimoupyia rou mypyou (flare)
Adyw eAirous kauang mpokaléaer v dnuiovpyia YiAu atnv
em@dveia mg 6dAacoag

Nnyn: Bonénnikés Apaornpidrres

MiBavég Znuaviikés Emmraoelg: EAxdnrepa mov merodv mavw
amd ng Znuavrikés [epioxés Mmvawv (ZT11N) 8a pmopodoav va
mpoKaléaouv evoxAligeIs aTa TTapdKTIa TToUAIG




EMITT0EIG OTOITIG
OpPACTNPIOTNTEG EKUETAAAELONG

MNnyr\: AykupoBoAnan rwv Eykaraoraoewv

Méavég ZnpavTikég Emmmwaoslg : [pdkAnan BAaBuwv ora kopdidia (m.x.,
Seamount Eratosthenes), amig XQUOoOUVvEETIKES KOIVOTTES If OTa 1I0TOPIKG
vauadyia ASyw 1S TOTTOBEONS TwV EYKATAOTAOEWV Il KQI TwV AYKUPWV

MNinyry : AméBAnTa yewrprioewv

Méavég ZnpavTikés Emmmwosig : AmoreAfouara smkdAvyng kar avoélag o€
KkopdAda (m.x., Seamount Eratosthenes) /j nig XUOoUVEETIKES
(chemosynthetic) kodmres mou Bpioxovrar o€ BdBog 500m

Nny : AmoguvapuoAdynan kar amoudkpuvan Twv Eyxaragraaewy

MiBavég Znuavikég Emmmwosig : [A8avdg dvarog 1j mpdkAnan BAdBNs ae
Bardoaia BnAacmikd 1j xeAwves (TUUTTEQIAGUBAVOUEV@WVY TwV QTTSIAQUUEVV,
auompd ameovpEvwv; Kai UTIé e§apdvion) E10wv) amé ) xerfon
EKQNKTIKWY YUAQV

Eionynoeig

Emimtwen #1 — Emmiwoeis ota kepaAAia (Eratosthenes
Seamount) aimro TiG SIATAPAXESG GTOV, TIUBEVA TG BAAAGEAG Kal Ta
OTTORANTATWY, OIOTPITEWY)

— Ol KATOXO! GBEIAG TTPETTEN VO XPNOIHOTIOINOOUY CEIGUIKG BEB0pEVA UPNATG QVAAUCTIG,
TPICOIGGTATA GEIGPIKG GTOIKEIG EPEUVY, KAl OTTOIEGDITTOTE GAAEG BIGBEGIPES TTANPOPOPIES,
£701/WOTE VA TTPOTBIOPITOUY TIG TIEPIOKEG TOU TTUBHIEVA TTOU HTTOPOUYV VA UTTOOTT PiE0UV.
KOIVOTHTEG KOPOAAILY,

ol KdToxo! adeiag Ba TpETTE! va BleEaydyouV TTPOCOLOIWGEIS SIQCTTOPAS TG AGCTIMG Kal TwY.

amoBAfrwy (muds and cuttings discharge modeling) oUTwG WOTE Va TTPOTDIOPIOTE! N

AOOTACN OOQUAEIAS TTOU Ba TTPOGTATEUGE! TIG EV AGYW KOIVOTNTES KOPOAAIWY!
Emimrwon #2 — EMmTwoEelg aTig XNUoguveeTIKEG KovoTnTeg
(Chemosynthetic Communities) Aoyw diarapdgewv Tou OaAdaaiou
MuBpéva kal amoppIyng amoBANTwY Twv MEwTPrioEwy

— O1kdToyol GBelag TPETEl VA XPNOIHOTIOINTOUV GEIoHIKG Bedopéva uywnAng avaiuang
TPICSIAOTATA GEIGPIKA GTOIKEIQ EPEUVAV, Kal OTTOIETDI|TTOTE GAAEG BiaBEaipeg TTAnpogoples,
£T01 WOTE VA TIPOTBIOPITOUV TA YEWAOYIKG XAPAKTNPIOTIKA Ta OTroia pPropoly va
uttooTnpi§ouv peydAn TroikiAia XnEOGUVBETIKWY KovoTiTwy

— Ol KAToXO0I ABeIng TIPETTEI VO EPAPHOCOUV ATTOOTACEIG ATPAEITG :

* TouAdxioTov 500m amé KdBe TPoTEIVGpEVD Onpeio YewTPNaNg kai onpeio améppipng ammoBATwYa;:
« TouAdyioTov 100 m amd kGBe GAAn mBaviy 8¢an Skrdpagng Tou TTUBPEva

Elonynoeig

» Emimiwon #4 — Emmiwoelg ora ©aAdooia ©nAacTika Kai
XeAwveg ammo Tov ©opuBou (Airgun)

OI KATOXO! ADEING TTPETTE! VA EQAPHOTOUV EVA TTPWTOKOAAO YId VA JEIWGOUV, TOV,
KivOUVO OKOUGTIKOU TPaUNGTOG 0T OaAGGCIx BNACOTIKA KAl TIG XEAWVES. TO
TTPWTOKOAAO TTPETTEN va TTEpIAQPBAVE TOUAGYXIGTOY, T /aKGACUBa

— EAeyxopevn évaptn yia va 600ei xpovog aTa BaAdoaia BAaGTIKG Kal GTIG
XEAWVEG VI OTTOOKPUVBOUY.

— OTTIKOG EAEYXOG VNG «aTmoKAeIgpoU» akTivag 500 m radius yupw ommo 1o
EPEUVNTIKG OKAPOG

— Amevepyotroinon, TNG NXNTIKNAG TTNYNRG (array) eav diamoTweei (kata m
OIGpKeIa TOU OTITIKOU eAEyXOU) OTI pia @aAaiva Iy pia XeAwva eIcEABouV oTn
Zwvn amokAEIgHoU

» Emimmwon #5 - EmmTwogig oty aAigia Kai Tn vauTiAia atmo
TNV TAPOUTIa TwV ZEITUIKWY EpeuvnTIKWY ZKAQWV Kal TOU
PUHOUAKOUEVOU eEOTTAIOHOU (Streamers)

— O kéroxor GBEIag TIPETTEI VA GUVEPYAOTOUV HE TOUG EVBIAPEPOHEVOUS POPEiGe:
TIPIV TNV €VapEn TWV EPEUVWYV,

EmMmTWoEIG oo ATuxnuara

MNnyn: Arappoés menpeAaiov mou mepiAapBdvovy

— Aiappory apyol meTpeAdiou Adyw Expngng

— Aiappor| meTpeAaiou diesel

— Aiappor| TeTpeAdiou amé Ta PPEATI YEWTPIITEWV

— Aiappori uypuwv aTrod Tov EE0TTAIONO TwV KaAWdiwWV
MBavég Znpavikég Emmwasig : AvdAoya pe ro pEyebos kau Ty uan Twv Jiappowv;
1a amoreAéopara 6a umopouaav va mEPIAGBouy My mapapiacn rwv mpoTumwy
MOIGTTAS Tou VEPOU, T LOAUVON Twv IENUdTwY, To Bdvaro rj mpokAnon BAABNS Twv
BaAagaiwv BnAaamkwv; Twv XeEAwWVWY; Kai Twv MoUAIWY, T) PUTTAVaT) TaRAKTIWY
Bidromwv auummEpauBavouivay Kai Twv TAPAAIGV Kal TOV TTEPIOPITUS
JpaampioTiiTwv aAiEias; vaunAias, avawuxris, Kai ToupiouoU Kard T JIdPKEIR TwV
JIadikagiuv Kabapiguoy

TMnyry: Amedeubspwan Yopdleiou (H2S)

MiBavég Enuavikég Emmaesis : flapagiacn rwv mporimwy moiomras mg:
arudopaipas Méavirf mpdrAnan Gavdrou i PAGBNS o€ avlpuwmves {wes ang
UTIEPAKTIES EYKATATTATEIS KU TA TIAPAKEIEYa UOaTar

Bavij mporAnan Bavdrou 1j BAABNS: g€ &idn) Mg dyplas Quang: g
quuTEpIAGEBavouEveY Twv TITINVGY

Elonynoeig

+ Emimiwon #3 — Emmmwaoeis ataNaudyia Kai GToug
Y1moBpuyxioug ApxaioAoylkoUs Xwpous ASyw AlaTapagewy.
ToU [uBpéva

— Ol KAToyo! GOeIag Ba TTPETTE! VA EKTTOVIITOUV, EPEUVEG THAETTIOKOTITONG
(remote sensing|survey) Tou TuBpéva yia va agiohoynéouy £101 o1
TMBavGTNTEG VA UTTAPXOUV OE AUTOV, VAUGyId Kal apXaIoAQYIKOi XWPOl

O1 KAToXO!1 GOEIAG TTPETTE! VO UTTORAAOUV. apXaIOAOYIKEG PEAETEG (TTOU
EKTTOVOUVTal aTré 161KkoUG apXaioAGyouG) Of OTTOIEG VO KATABEIKVUOUV TNV,
uTTapgn 1 Hn apXaioAoyIKWy TIEPIOXWYV, Kal VA EICNyoUVTal HETPA TTPOCTACITG
aQuTwv

Me Bdon autrj Tnv ékBeon To Ymoupyelo putropel va amaimfiosl amoguyr
OTT0I0BTTOTE EMEPRATNG I} GAAG PETPA TTPOOTATIAG TWV EV AGYW XWPWV

Elonynoeig

» Emimiwon #6 — Emmmiwaoeig oy, [1016TATa 10U AEPA KAl TWV.
Yodrwyv ammo) TiG 61adIKagieg GOKIPMNG TWV, YEWTPOEWV.
— Karam 6IdpKeia TG BOKINNG TG YEWTPNONG, Of KATOXO! AdEIas Ba TTPETTEl va
. XPNOIHOTTOIOUY, KAUGTHPEG UWNANG améb00nG yia va EAQXIGTOTIOINGOUV TIG
EKTTOUTTEG aEpIWY, pUTTWY KAUGNG
* TTapoKoACUBOUV TNV EMPAVEIX TNG BAAATOAG yia va dIacpalicouy. O11 Gev
Ba dnpioupyel GIAY UBpoyovavBpaKwY

» Emimwaon #7 - Emmmwaeig amo v Kivhan ENkoTTépwyv
evi0G EnuavTikwy Mepioxwyv Mrnvwv
— Ol kdToyo! GBEIag TPETTEI VA ATTOPEUYOUV Tr TITAAN EAIKOTITEPWY TTAVW ATTO
Eidikég Mepioxég Mpoataaiag (EMM) kai Znpaviikég Mepioxég Mmviwv (ZMM)
oTav TagIGetouV TTPOG Kal OTTG Ta ONHEIT TWV YEWTPAOEWV
— Xapteg Twv mepioxwv EMM kai ZIMM wpémel va KovoTrolouvTal yi' auTd Tov
oKoto




Eionynoeig

¢+ Emimiwon #8 — EMMTWOoEls ora OaAdaaia OnAaGTIKA KAl GTIG

XEAWVEG ATTO TIG EPYATIEG ATMOSHAWGNG KAl ATTOHAKPUVGTG TWYV.
EYKATAGTAOEWY.

— Q1 KAToXo! GOEIAG TTPETTE! va akoAouBoUY, ™ 1BV KAAM TTRAKTIKN YIa TNV acaAr
QITOHAKPUVOT] TOU EEOTTAIGHOU KaTé T SIGPKEIA: TNG ATTOCUVAPHOAGYNONG TWY,
EYKATOOTATEWY.

Na arraneiran n exmévnan mAdvou amoauvappoASynang, To o1oio 8a GUPTIEPIAGHBAVEI
TNV TTapakoAoUBnaon kai éAeyxo Tng mapouciag Twv BaAdaaiwy BnAacTiKwy Kar
XeAWVIWV [JE OKOTTO TV CTTOPUY TBaVV EMTITWOEWY TToU Ba TTPOKUYOUVE aTTo TiG
uTTOBpUYIEG EKPIEEIG

» Emimmwon #9 — Emmmwoeig oto ©aldaaio MepiBaAAov aTmo Tig

BIappoig udpoyovavBpaKwy
— Na xpnaipoToinBei poyvwaTikd povrého porig (MEDSLIK) yia T Siapdppuwarn oxediwv
QVTIHETWTTIONG
— Na XpnaipoTroinBei TTpoyvwaoTikG HovTEAo porig (MEDSLIK) yia va TpoadiopiaTolv ol
Bavég KaTeuBUVaEIS TWV Siappowyv av TiepioXT adelodoTnong, yia va kaBopioTel n
TOavr EMTTWOoN TwV SIapPPOWV TTNV TTEPIOKT], EVOEXOHEVWIG KAl TWV ETMPEAJOLEVIWV

TIEPIBAMOVTIKWY TIOpWYV, KOl N EKTIMNGN TOUu Xpdvou Trou XpelleTal va ¢Bdcouv ol‘-ag“

Aoyw Blappoég oTig aktég TG KUTrpou kai GAAWV Xwpwv Tng EUPUTEPNG TIEPIOXNG =

EAAEIWEIG ZTOIXEIWV.

AgioAoyn o TG oIkoAoyiag Tou UTTeBaAdGGIoU GPOUG
EparoaBivng (Eratosthenes) GUPTTEPIAGUBAVONEVWY, TWYV,
KOPaAAILY.

METPAGEIG TV GUYKEVTPWOEWY, TWV USPOYOVAVOPAKWY. Kai
Bapéwyv petaAAwy oTa IffuaTa Tou TTUBpEVA TG 6AAacoac aTnv.
TIEPIOXT] ADEIODOTNONG, OUTWG WOTE Va Eival SUvaTr N eKTinen
TWV ETMTITWOEWY. KAl aAAQYWV AGyw TwV dPacTNPIOTHTWY.
£PEUVAG KAl EKUETAAAEUONG TWV UBPOYOVaVBPAKWY GTNV TTEPIOXT]
Eméxraon rj avgnon Tng avaAuong TwV UPICTAHEVWV WKEAVIWYV
TIPOYVWOTIKWY HOVTEAWV POrG TIPOKEIHEVOU va BEATIWBEI N
aKpiBela kal n agIomoTia TwV TTPOCOHOIWOEWY TNG dIaoTTopAg
TWV dlappowv TETpEAiou

ZuMoyn emMTTPOTBETWY OTOIXEIWVY Kal SeBOPEVWV OE OXEDN HE TA
utro-empaveiakd pedpara, Tn Beppokpacia kai v akaToéTnTa |
aTnv Tepioxn adelodoTnong

geig yio EmmpoaBeTo EAeyX0,
Alayeipion kai FapakoAouBnaen

» Na/kaBopiGTouV O GTTAITGEIG VI TN OIAXEIPION TWY,
AITOBARTWY, TWV, YEWTPHOEWY, KAl TWY GAAWY,
aTTOBARTWY, TTOU GXETICOVIAI JE TIG OPACTNPIOTNTEG
EKPETANAEUTTG TWYV UBPOYOVAVEPAKWY, GTn TIEPIOXH
adEI0DOTNONG
Na An@BoUv UTTOWn 01 GXETIKEG TIPOVOIEG TNG XUPBATNG
NG BapkeAwvng kai g LupBaang OSPAR
Na yivel AeTTopEPTG AQVAAUGH TWV TTPOVOIWV TOU
TIPWTOKOAAOU UTTEPAKTIWY OPAGTNPIOTHTWY TNG
upBaang Tng BapkeAwvng kai Twv MapaptnuaTwy Tou
£101 WaTe va emBeRaiwBOei 6T OAEG 01 SPATTNPIOTNTEG
£PEUVAG Kal EKLETANAEUTNG USpOYyoVaVvOpAKwY aTn
Treplox1} adel0d6TNONG Eival TUNPUVEG LE TIG ATTAITATEIS
TOU

Euyxapioroupe NoAu

Yiroupyéeio Epmopiou;, Biopnxaviag kai Toupiguou
Aeoliki Ltd

Maritime Communications Services

CSA InternationalInc.

Qkeavoypapiko Kévrpo, lMavemiorripio Kummpou




Appendix F

Non Technical Summary (Greek Trandation)

Strategic Environmental Assessment of Hydrocarbon Activities
in the Exclusive Economic Zone of the Republic of Cyprus
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Kepdiaro 1
Zovoyn

1.1 EIZAI'QI'H

Yy €kBeon avt mapovcidlovial ta curepdopata g Xtpatnyikng Iepipariovtikng Meiéng
(ZTIM)  ovagopikd He Tig dpootnprotnteg avalntnone, £pevvag kot eKHETAAAELONG TOV
vdpoyovavlpdrwv evtog g ATtokAelotikng Owovopikig Zaovng g Kumplokrg Anpokpatiog.

To Ymovpyeio Epmopiov , Bropnyaviag kot Tovpiopod e v ekndvnon g ZIIM o1dyo Exet v
TPooTocio. ToL TEPPAAAOVTOC Kol TNV 0Elpdpo ovamtuén e mepoyne. H EIMIM ekmovhnke
oOpewva, P Ti¢ amortioelg Tov Nopov N0.102(1)/2005 yio thv a&loddynon tov neptpailoviikdv
EMMTOCEOV OO Oplopéva oxédia, TAGve N/kal TpoypappaTa, 0 0moiog evappovice v Bviky
volobeoio ommv Evpomaixy Odnyia 2001/42/EK tov Evpomaikod KowoPoviiov kot tov
Yvppovriov g Evpdnng. H ZIIM exmoviOnke amd v kowompaio mov amaptiletal amd Tig
eTaupeieg

+«» Marine Communication Services, Inc. (MCI) ané tic HITA,

« AEOLIKI Ltd o6 v Kbdnpo, kot

% CSA International, Inc. (CSA) am6 tic HITA

o€ ovvepyaoia He 1o Qkeavoypaptkd Kévipo tov [avemotnpiov Kompov.

H meproyn adetoddtnong mov peretnOnke amotehei pépog e AOZ e Kumplokng Anpokpatiog
kot amoteAeitan and 13 gpevvnrikd tepdylo and to. omoia ta 11 cuumeptiapfdvovtol GTov TPMTO
Yopo adeodoticewv o omoiog mpoknpvytnke to 2007 (Zympe 1.1). H mepoyn éxer éxroon
nepimov 51,000 km? To epsovncd tepdyo éxovv éktoon omd 1,436 oc 5,728 km? kau

Bpiokovton og andotaon amd Tig oktég g Kompov peta&d 11km wg 178 km. To Bdabog g
Odracoag Kupaivetar amd 248 m éwg 2866 m.
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Yymua 1.1, Teoypoaeikn tonobesio Tng vwd PEAETNG TEPLOYNG ALOELOGOTNONG EPELVOG
vépoyovavlpakwv (TN g Kurplakng AnokAelotikng Otkovopikng Zmvng)
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Sopeova Pe v Odnyio 2001/42/EK, o okomdg tmv XIIM givar vo, evTomicovy, meptypdyouvy Kat
va a&loAoynoovy Tig «mavES» TEPPAALOVTIKEG EMMTAOCELS TOV UTOPEL VO TPOKLYOLV OO TNV
viomoinon tov cyediov Hfkal TV Tpoypoppdtov Aappdvoviag vadyn Tovg G6KOTOUE Kol TO
Ye@ypapikd medio 1étolmv oyedinv fkar npoypalldtov. Eneidn otnv viod Helétn meployn dev
éxer  mponynBel  xopic  dpacmmpidtmra  avolftnoms,  €peuvag kol eKUETAAAELONG
vdpoyovavlpdiwv, dev VILAPYEL GVYKEKPIUEVO GEVAPLO avarTLENG TNG Tteployns. 'Etol n mapodoa
2IIM emKeVTPOVETOL OTIS OPASTNPLOTNTEG TTOL £ivarl TOavoV va Tpokvyouvy and 1o TIpdypapa
Adg1000TNONC, GUUTEPIAAUPAVOUEV®V TOV TPOOTTIKDV, EPEVVAG Kol EKUETAAAEVONG. AVAHEVETOL
otL Aemtopepeic IlepiParlovtikéc Mehéteg Oo ekmovnbovv Yo kabe oyédo €pevuvog TV
VOPOYOVOVOPAKMV.

O1 cuykekpipévol ot 6toyot ¢ XIIM mepiapfavovv:

o [leprypoaen TOL GLVOAOL TV SPACTNPLOTHTMOV TOV APOPOVV GTNV EPELVE, Kol EKUETAAAELGON
vdpoyovovOpdkwv mov Wmopel Aoywkd va dieEayxbovv Péca oto Oplo TG TEPLOYNG
0.0€1000TN01|G,

o lleprypopn TV VEOWOTOUEVOV HETPOV EAEYYOL T®V JPUCTNPIOTATOV  EPELVAG KoL
eKUETAALEVGOT G VOPOYOVAVOPAK®V,

o [lepiinymn tov d100éc1U®V TEPIPUALOVTIKDY TANPOPOPLOV KoL TEPLYPUPT| TOV TEPIPAAAOVTOC
g mePLoyNG HEAETNG,

o [Ipoocdiopioplds Tov mOavov TEPIPOAAOVTIKOV EMTTOCEDYV 7OV Oo TPOKOYOLY amd TIC
dpaotnplotnTeg £peuvag Kot ekpetdAlevong vdpoyovavlpdrkwv. A&odldoynon twv o
ONUAVTIKGOV TEPPAAAOVTIKOV EMNTOCEWV,

o  Ewonynoeig yu emmpodcheto dtayeiplotikd HETpa Kot HETPO, TAPOKOAOVONONG e KOO TNV
SLl0GQAMON NG TPOOTOGIAG TOL TEPPAALOVTOG KOl TNV 0pBOAOYIGTIKY ¥PTOT TOV PLCIKMDV
TOP®V,

e Evromopdc tov mbavov ehdeiyemv o€ otoryeion ffkar ovakplPelidv Tov vOIeTAPEVOY
TANPOPOPLDV TA, OO0l UTopoHV Vo GUUTANP®OOVV oTa TAGICIO EMTPOGHETOV UEAETMV.

H dwdwacio ekmovnong g ZIIM cvumepidupave v ovackOmnon Tov VOHoDeTIK®V Kot
KOVOVIOTIKOV Sl0TAEEDY TOL £Y0VV OYECT HE TNV LAEPAKTIO dPACTNPLOTNT TNG EPELVOG KOl
eKpeTdAhevong vopoyovavlpdKkmy Héca ot Teploy] aderddtnong g Kumplakng Anpokpartiog,
™mv BPMoypapiky emiokOnnon OAOV TV  TEPPOAOVIIKGOV OedOUEVOV TOL TTEPLYPAPOLY TNV
VELOTAUEVT Katdotaon Tov meEPPdAlovTog, TV a&loAdynon Tev mHaveOV dpacTnPlOTHTOV
épevvag Kot ekPeT@AAevong vdpoyovavlpdxkmv Ue Baon v 0€om, Ta XOPAKINPIOTIKA TOL
TEPIPAAAOVTOG KOl TIC VOIOTAMEVES KOVTIVEG PLOUNYOVIKEG EYKOTOOTACELS, TNV OVAALON T®V
TOOVOV TEPIPUALOVIIKOV EMMTOGEDY KoL TNV TPOTUOCT] EICTIYNCEDV Y10 TNV SL0EIpIon Kol TV
TOPOKOAOVONGT TV dPAGTNPLOTATOV EPELVAG KOL EKUETAAAEVGTG VOPOYOVAVOPAK®V.

1.2 ITPOTPAMMA AAEIOAOTHXHX KAI NOMOGOETIKO ITAAIXIO

H Kvmploxn Anpokpotio ovafedpnoe tpoéceata 10 €0vikd vopobeTikd tng TAaiclo €161 ®aTE va
evoppoviletar Pe v Odnyia 94/22/EK tov Evponaikod KowvoBoviiov kot tov ZupBoviiov tng
30 Maiov 1994 nov éyxel oyéomn He Tig cuvinkeg VIDBETNONG KL XPNOTG TV EEOVGIO00THGEMY Yia
mv avalinon, £pevva, eKUETOAAEVON KOl Topaymyn vdpoyovoavlpdkov. Ov &v  AdY®
dpaotnplotnTeg LOPOYOVAVOPUK®Y S1ETOVTOL OO TIC TAPAKAT® VOoOesiEg:

o O mepi YopoyovavOpakwv (Avalnmon, Epevva ko ExpetdAievon) Nopog N.4(1)/2007 —
YVOOTOC G 0 ePt Y dpoyovavOpdkwv Nopog tov 2007.
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o  Ounepi YopoyovavBpakmv (Avalitnon, Epevva kot Expetdilevon) Kavovicpoi tov 2007 —
yYvootoi g ot tept Y dpoyovavOpdaxkmv Kavoviepoi tov 2007.

O mepi YopoyovovOpdxov Nopog tov 2007 mpofiénet  tpudv TOT®V 0OEI000TNGELS YLOL TNV
avalnmorn, épevvo Kol eketdAlevon vopoyovavlphkmv Ommg avtol mapovstdloviol GTov

ITivoxa 1.1.

[Mivoxog 1.1.  Eidn ade1080tnong yio VIEPAKTIEG SPASTNPLOTITEG EPEVVOG Kot EKUETAAAEVONG

v3poyovavOplK®V.
LEifios Haog ko [IéTe exdideTar XopaKTnpioTikd
Ad£1000TNONS
Avalnton e Onwg avt) mpocdopiletor amd to|e Ekdideton pe didpketa Héxpt Eva xpovo.
Y o E tov, B { . , ,
Tgl());g Ylf(l)% Hroptov, Bropmyavias Kat) Apopd ™V a&loAdynomn Tov TETPEAAIKOD SLVAHUIKOD
omv  Pdon  TOL  EVIOMGHOD  YEMAOYIKADV
YOPAKTNPLOTIKAV TNG TEPLOXNG EVOLOPEPOVTOG.
o Svuneplapfdvel PapvToleTpikés, HAyVNTIKEG Kol
oelopikég  Olookopmicels.  Aev  mepihapfdvel
YEWTPNOGELS.
‘Epevva e Méow mpoknpvéemv adetodotmong|e Exdidetar pe Sibpreta TpLdv xpovev e duvatdtnta
AVOIKTOV TPpOG OAOVG Toug| 300 avavedcemV o Vo xpovia 1) KA Hio.
, 5 .
TPOCOVIOTLOVS Sty OVILOHEVOLS o YvumepthopPavel, BoputoleTpicés, HOyvNTIKES Kot
celolikég  Olaokomiosls, kobdg emiong Kot
YEWTPNOELS.
e X Kkabe avavéowon to 25% g apykng
0.0E1000TNHEVNG TEPLOYNG EYKATAAEITETOL
Expetdiievon e Xm nepinTmon avakdioyng|e Exdidetor yio apyin mepiodo péypt 25 etmv, apov
vdpoyovavOpdkmv, o opyavicpdés o] mponynbel m  €ykpion TOL OYEdioL mAPAYWYNS
omoiog &yel adetodotnBel yoo €pgvva,| vOpoyovavOpdkwv, Kol avovemvetar yio. akopn 10
£xel 1o dkaiopo va AdPet ddsto kot ylof €.
mv  ekUeTAAAELOT) TV &V AOY®
PLOIKAOV TOPOV

Aleg vopoBetikéc mpaelc ovpmeptiappavouy tov Tlepi e Zuvvopevovcog Zmvng NoOpo
(63(1)2004) xar tov Nopo mepi g Amoxheiotikng Owovopikng Zaovng (64(1)2004), ov omoiot
npocdiopilovy ta cVuvopa TG Zvvopebovsag Zmvng Tng ONUOKPATING Kol TG OWKOVOUIKAG TNG
Lovne. Emmpocbeta, n Kbnpog £xet voypdwyet diplepeic cuplowvieg He n Atyvrto (2003) kot tov
Aipovo (2007) mpocdiopilovtog ta cOVopa TG AmOKAEIGTIKNG 01KOVOHIKNG {dvng Heta&d Tmv gv
My yopov. H  Kompog eivor  pélog debvdv  cupPdoswv kot TPOTOKOAA®V
ovpmreptlopfavopévov e MARPOL kot tg XOUPaocng g Bapkeidvne. H ZopPaocn tng
Bapkehdvng meptlopfdavel kol 10 TpmTOKOALO TO 0moio TPocdlopilel ta UETpo eAEyyov TG
épevvag Kot ekpetdAlevong vopoyovavlpakwy. To ev Adym mpwotoKoAro €xel vioBetnbel otig
14 OxtoBpiov 1994 ot Moadpitn. Moiovott 1 Kompog vréypaye Kot emkOpOoE 10 €V AOY®
TPWTOKOALO, Oev T0 £0ece Ge epaploy apov dev £xel emkvpwbel amd Ta amortodeva eAdyloTa

MEAN.

1.3 I'ENIKH IIEPII'PA®H THX ITIEPIOXHX YIIO MEAETH

H mopovca IlepiParrovtikny ‘ExbOeon ocvpmepthapfdver v meptypaen G VOPIOTAUEVNS
KATAGTAONG TNG TEPLOYNG MEAETNG OV KOAVTTEL TOV YDOPO 0AOE0OATNONG YO TNV £PEVVA KO
ekpeTdAdlevon vdpoyovavlpdrkmy. Ot eMTTOGELS 6TO TEPIPAALOV aAVaADOVTAL KOl LEAETOVTOL OC
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EMATMOEI, GTO QLOIKO, PlOAOYIKO, YEMAOYIKO KOl KOW®VIKO-OIKOVOUIKO TEPIPUAAOV NG
Kvnprokng Anpoxpatiog.

To @uowd mepPdilov mepthapfdvel TG HETEMPOAOYIKES KOl MKEAVOYPOPIKEG GUVONKEG TNG
TEPLOYNG, TO XOPAKTNPLOTIKA ToV Bakdooiov Pubol (Zymua 1.2) kot to velotdpevo neptfdilov
BopvPov.

~ it e - g :
[PPS i E LA

"

YynHa 1.2, Mopeo-Pabvpetpio g Avatolknig Mecsoyeiov cupnepihapfoavopévev e Kdnpov
ka1 Tov Yrofardooiov Opovg Epatostévng (Scripps Institution of Oceanography,
2008).

To PBroroyikod mepipdirov tng Teployng HeAETng mepthalBavet:

e  Oalioolo mAayktdv, T0 0moio TEPIAAUPAVEL  TO PULTOTANYKTOV (YAwpida) To omoio amotelel
mv Paon g TPoeIKNGg oAvcidag Kot to {womhayktov (movida) to omoio Asttovpyei ®g
GUVOETIKOG KPIKOG LETAED TOL UTIKOV KOGHOV KOl TNE OVATUPUY®YNG TOV YOPLDV,

o Bévbog, 10 omoio cupmeptrapPfaver v mavida (benthic fauna) ko yhwpida mov Ppioketon
otov Tupéva g Bdhacacac,

e Nnktdv 10 omoio mepthapfdvel OAN TV mavida aArd kot eEoynv Ta Hikpd €idN yopidv Tov
Bpiokovtol oto vepd Tng mePLoyNg,

e  Oaidoocta ldn VoV kot €W0Kd avtd Ta €10 Tov avagépovtal 6to Xyédlo Apdong g
YOpPacng g Bapkedmvng yio v Ipootacio Oordcoiov [Ttvav,

o  Oaldcoio ONAUCTIKG, YEADVESG Kot GALN TPOSTATEVHEVA Ko OtELOVUEVD EIOT,

o Tleproyég e1dkod evdlapipovtog Ommg eivor @oldooteg TTpootatevpéveg Ieproyég (Marine
Protected Areas — MPA), to vroBoidcoto 6pog EpatocBévng kot mbavég ynocuvOeTikég
KOWOTNTEG.

Ta onpaviikdtepo Borhdocio mePPUALOVIIKE YOPOUKTNPIGTIKG TNG TEPLOYNG Vol 1 LYNAN
aA0TOTNTO TOV VOGTOV Kol 1| VYNAY Oeppokpacio TV em@avelak®y Buldooiov V3GTOV o8
oxéon He v vmorowmn Mecdyelo, 1 YOUNAN GUYKEVIP®ON OPENTIKOV OVGLOV KOl 1) YONAN
TOPOYOYIKOTNTA.
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To koW®VIKO-01KOVOUIKO TEPIPAALOV QpPOPA GTNV YEVIKY| EMOKORNGN TOV KLPIOV KOW®OVIKO-
OWKOVOHIK®V YOPUKINPIOTIKOV G€ oyxéon e v mopdktio mepoyn s Kompov mov pmopel va
ennpeootel amd mBaveég SpacTNPLOTNTES Yo TNV EPEVVA Kol EKUETAAAEVCT] VEPOYOVOVOPAK®V.

O1 01KOVOIKEG dpaaTNPLOTNTEG TTOL eAethOniay Tepthapfdvouv:

o  Tnv gumoptkn oAlgio Kot TNV Yoyoy®yKn 1GTIOTAOTa,

o Tig Hovddeg yyBvokarépyetag (Aquaculture),

o Ty vavtidia kol TIG TOPAKTIES dPASTNPLOTNTEG OTMG Elval TaL AUAVIO Kot o1 oTadpol
amobnkevong meTpelaiocdmv (Xynpe 1.3),

o Tig niemkovmvieg Kot 1010{TEPA TO VEIGTANEVO Kot HEALOVTIKS dikTvo VITOPpVYiY
KoA®SimV,

e Tnv yuyoymyio kol Tov TOUPIGUO,

e Toug apyo1oroyuKods yMPOVGS, KOl TNV apyoict Kol TOMTIGTIKY] KATpOVOHLd.

Syua 1.3, Kopia Advia kon Etobpoi Amobnikevong [letperaiosidodv.
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1.4 EKTIMHXH IHEPIBAAAONTIKQN EIITITQXEQN

H a&oloynon tov mbovov TeptPoAlOVIIK®OV EMMTOCEMY AVAPEPETOL OTIC TPELS QOCELS
VIEPAKTIOV SPAGTNPLOTHTMV Y10, TV EPEVVA KOl EKUETAAAEVCT] TV VOPOYOVAVOPAK®V:

*  Avelitnon - SpactnplOTTEG Y10, TOV EVIOTIGHO TV LOpoyovavOpdkov f/kat agloddynon
™mg duvatotnTog €Ee0peong vopoyovavOpdkov He HeBOSOLG €KTOG Amd QUTOV TOV
veotpnoemv. H ev Adyo €pguva meptAaplfavel TNV GEIGHIKNY, TN YEMAOYIKY], TNV YEWYNMIKY
derypatoinyio, TNV NAEKTPOLAYVITIKY EPEVVA KOl TNV TNAETIGKONTNOT),

* Epsova - Sodwaocieg oe éva 1 mEPLOCOTEPE OlEPELVNTIKA QPEATIO OVE OOELOTOVHEVO
ePELVNTIKO TEUdY0 £TOL OOTE va KoBOoploTel av VIAPYOLY EUTOPIKA  EKUETAAAEVOIEG
TOGOTNTEC VOPOYOVAVOPAKWV,

*  Experdilevan (avamtuén kot mopoyoyn) - dadikacio yio Ty gUTopikn eKPHETIAAELOT TOV
vopoyovavOpdkwv. Ot Bacikéc dpactnplotTnteg Tephapfdvouv v ddvolln Tov epeativv
avamtoéng, v OMMiovpyid TOV EYKOTACTACE®V TopOy®yng, TNV onpiovpyic TV
EYKOTOOTACEDV €EAYMYNG OT®MG TO SIKTVO TOV COMVOCE®V, TNV AETOVPYi OLTOV TOV
GLOTNHATOV, KoL TNV TEMKT OTOGUVAPLOAGYNOT QVTAV TOV EYKOTUGTACEWDV.

Ot meptPaALOVTIKEG EMIMTAOGCELS EXTIUNONKAY Kot a&lodoynOnkov yia kdbe io amd Tic mhavEg
mmyéc TEPPOALOVIIKOV  TPOPANHATOY, TOL avoapépoviar Eexopliotd otV kabe  @dom
SpaoTNPOTHTOV Y10 TNV EPEVVA KOl EKUETAALELGT TV VIpOYOVAVOpdK®V O Tapovoldlovtal
otov [Mivaxa 1.2.

MMivaxog 1.2.  TInyég meptParlovtik®v TpoPANUATOV Yio KAOE Ao TOV VIEPAKTIOV
SpaCTNPIOTHTOV VIPOYOVOVOPAK®V.
Avalntmon "Epgvva Experdirevon
e ®dpvPog Epyooieg eykatdotoong kot Avéyepon £YKATAOTACEDV
e Kvukhogopia okopdv Kot ATOGLVAPHUOAGYNONG ekpeTdAgVOTG
PUHOVAKODEVOG EEOTAIGUOG e&omAcHol ppeatiov dvokn TOPOLGio
(towed streamers) YEDTPNONG EYKOTAOTAGEWDV
e Amoppuyn amofrnitov dvowmn mopovsio epeatiov eKleTaAEVLOTG
e Exkmoumés  atHOGQOIPIKGOV YedTPNONG Amdpprym amofAnTmv
PLTLAOV Amdppryn amofAtov YEOTPNCEDV
e Awrtopoyn 7woOUéva g YeOTpicE®V Andppryn anofAtev GA®V
Odhaccog Amdppryn GAL@V AEITOVPYIKAOV SPAGTNPLOTHTOV
amofAtov ®oAdooio cLVTPIHHLY
BoAdooio cuvtpidpo Exnopnég ATHOGQUPKAV
Exnopnécs  atpoc@aipikdv POV
poTOV ApactnpldtnTes VIOGTHPLENG
Aepyacieg  dokipng TV Amocuvoppordynon
YEMTPHOEWV Koraokevmv
AlAeg dpactploTTeg
vrooTNPIENG

Q¢ mopadelyoTa SNUAVIIKOV TOPAYOVI®V ENIMTOONG 6TO TEPIPAAAOV UTOPOLV VO, avapepBolv 1
dnMovpyio. BopvPov katd T didpkela TV GEIGHIKOV gpeuvav (Zynua 1.4), n dnpovpyio kot
amoppIyYn VYP®V amoPfAnTeov Katd v defaymyn TOV YEOTPHoE®V Kol amoPAfTav e£6pvéng
Katd T Sdpkeln, ™G £pevvag Kot TG ekpeTdAlevong (ZynHo 1.5) avtictoyo, kot TEAOG M
dnHovpYio. TOV EYKOTACTAGEDV Topay®YNG oTov TLBUéEVe BdAacoag (ZyxnHa 1.6).

O Ilivakag 1.3 oty ovvéyelo ovvoyilet ta mOovd omoTeEAECHOTO TOV  VREPAKTIWV
SpPACTNPOTATOV NG €PEVVAS KOl EKUETAAAELGNC TV VOpoyovavOpdkwv otnv meployn. Ta
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amoteléopata  opadomolovvtal  Kotd  @don  dpactnpiotntag  (avalitnon, épevva Kot
eKpeTdAAEVON), Kot GLVOdEVOVTOL amd [ YOPLoTH AloTa TV TBOVOY aTuyNHLATOV ToL HTopohy
va ouPodv. X kdbe pdon, Ta anotehécpaTo opyavdvovtal e BAon TG TNYEG TOV EMATOCEDY
OV avapépovtal oty Kabe edon. O wivakag amapOel emiong To avoykoio LETpa EAEYYOL Kol
HETPLOGHOD TOV EMATOCEDV, EVD Y10 TIG EVOEYOUEVAOC OMHOVTIKEG EMMTOCELS TPOTEivETOL Lol
oelpd and Tpocheta LETPA HETPLAGHOV.

s

Tail Buoy

Streamer
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Yyua 1.4, Azmeicovion evog 6KAPOVS EPEVVMV TTOV PLHOVAKEL o oelopikn TTNyn (airgun) kot
vroPpuyta VIPOPva. O pvHoLAKOVUEVOS EEOTAMGIOG Pmopel va avantuyBel o
andéetacn ond 3 oG 12 yAU micw and 10 GKAPOG.
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" Anaerobic
Biodegradation
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- Hissdlution of Wiz
G Solubla Somgulsnis

Biitsion |
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Pem—

" Szcdlnzniion

EyMla 1.5,  AmoBécelg amoPAToV YEOTPNoE®V KOTA TN S1APKELDL TG EPEVLVOG 1] TNG
gkpetdArevong (mnyn: Aebvic Evoon tov Iopayoyov Metpelaiov & Agpiov

[OGP], 2003).
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ymla 1.6, Atagpopetikoi Tomor Zvotnudtav EE6pvéng kot ITapaynyng o Padid vepa (Regg et
al., 2000).
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[Mivaxog 1.3.ITTBava amoteAéopato, amd TIg TUPAKTIEG dPASTNPLOTNTEG EPEVVAS KOl EKHETAAAELGTG TMV VIPOYOVOVOPAK®V GTNV TEPLOYN AOE0OOTNONG TNG

Kvunprokrg Anpoxpatiog.
, 11 g X Ké Mukpég 1 T . . . E i E i Mé
HT]'YT] le(g’;fn‘r:})l:::"ﬂ &C LKPEC 1) (Z,HS NTEES Y(PIGT(IHSVU. METp(l E;\‘S’YXO‘D LONYNGELS 1’{/1[(1 nlnpoqﬂs‘w ETPpO
S EMTTOGCELG ETPLUGLLOD
Avalitnon
Amaitnon amd TOVg  KOTOYOLG GdEWG v
Axovotikd  Tpadla ot EQAPHOGOLVV £VO TPMTOKOAAO Yo TNV eimon
Boldoolo OniaoTtikd Kot TIG TOV  KwdOvov  TPOKANONG  OKOLGTIKOD
XEADVES EvoyMoelg tov wopudv, TOov Tpovpotog ota faddooia OnAacTtikd Kot Tig

®d6pvPog (Airgun) | (copmeplapfovopévav TV |TAaYKTOV Ko aArov | Kavéva yehdvee.  To mpotdkoAAo Tpémel kot
ATMEILOVUEV®V, oVGTNPA | OpYaVIGHUGY elbyiotov  va mepthapPhvel mpovoleg ya
anelovllevoy Kol vmd eheyyoUevn évopén (soft start), onticd heyyo
e€apavion €10®V) (visual ~ monitoring), ko1 TEPHOTICHO
Aerrovpyiog (airgun shutdown).
Ot 7tepi YopoyovavOpakmv Kavoviopoi
tov 2007 amottodv and Tovg KATdOYOoVS
[MBovog  emmpeacpdc TV Gde106 oS SK,TS)LOW TS EpYAOIEs| Kdtoyor &dewg Ba  mpémer  va
, , , TOVG KOTG TPOmO  TEPPOUALOVTIKA , . . .
. . |OMEVTIKAOV 7 VOLTIMOK®OV ) , . cuppovievoviar  6hovg OGOVG aPopd  TO
Kvkhogopio ckapdv 5 , C , amodektd kot aceain.  Ov kdrtoyot . ,
, PAGTNPLOTATOV (.., | Mikpdg kivduvog cvykpodoewmv|, . ) gpELYNTIKO Tovg mPOypapua (Stakeholders)
Kol PUHOVAKOVHEVOD . . , , . adelog  mpémeL  va.  €100MOWOVV  TIG| . , p
, TPOGMPLVOG OTOKAEIGHOG OTd | CKOPMV He Boldooia . . , étor dote vo eEaoceariletor M amoguLyn
g€onhiopod  (towed . . - , Bordooteg apyéc g Kompov yu , , ,
OpLoéveg TePLOYES, | INAaoTIKG 1 YEADVEG . ; . |EmMPEACHOD TV AAEVTIKOV KOl VOUTIAOK®OV
streamers) . . 0éom Kot 0 TPOYPAUHL TOV EPEVVAV , , ,
TPOKANON Onpiog o€ . . . |OpacTnprotTev oty meployn delaywyng
, 2 , mov SeEdyovv. Emiong, ta epevvntikd ,
gEonMo o algiag M) ePUmAoKn) . . , TOV EPELVAV.
oKGQN TPEMEL VO YPNOYOTOOVV  TO
KotdAANAQ onpota oOHe@ve HE TO
d1ebvég Bardooto dikato
Mikpég EMINTAOOELG otV
TOLOTNTO, TOV VOAT®V OUOLES e
Anopnta Kopia QVTEG IOV TTPOKAAOVVTOL 0td To | ZVPHOpemon pe Tnv MARPOL Kopia
OKAQN 7OV JdlaKvovvTal 1oM
GTNV TEPLOYN
Mukpéc EMINTOCELG otnv
ATUOGQUIPIKT TTOOTNTA OHOLEG
. . He avTég Tov TPOKaAOVVTAL OO , ,
Atpooogaipikoi pomot | Kapio ™y urdpyovoo  Kukhogopia Suppépewon pe v MARPOL Kopio
OKOPOV KOl OEPOCKOPDV GTNV
mEPLOYN
Mikpég dratapoyés Tov TuOPEva
Awtapoyn modpéva | Kapio ms Bdhacoos  Aoyo g Kavéva Kapia

tonobémong tov kaA®diov 1
TOV KIPOTIOV SEKTMOV
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TOV  EYKATUOTACEWDY

OT0 10TOPIKE vavdyla Ady®

[IpdxAnon PAAPNG oto PEvBog

Kavéva

. MBavéc Enpavriké Mukpéc N apeintée . 2 . Ewonyniosic o EmnpocOeta Métpa
IInyn s 'r!u s PEs ) ,u ki Ygrwotapeva Métpa ErEyyov osts ¥ pog P
Emntooeig EMATOOCELS Metprocllov
"Epguva
Ot kdroyot Gdewag mpémel vo, a&loAoycovy
v TEPOYN TOL TPOYPAUHOTOS Yo TNV
TAPOVCio KOPOAM®DY TV Pabidv vepmdv Kot
YNHOcLVOETIKDV (chemosynthetic)
KOWVOTNTMV.
, , ®a mpémer va dtnpovv Mo amdOTOoN
HpO,K Jnon . Phofév oo acporeiog 100 m  peta&y twv onpeiov
KopGAiio  (my., Seamount , ; ,
, Tapovciog TOV  KOPOAMOV 1 TV
Anpovpyia ko | Eratosthenes), oTIg , ,
. . . ; ANHOGUVOETIKOV ~ KOWOTNTOV KOl TNG
AmOGUVAPHOAOYNON  [¥MHOGLVOETIKEG KOWVOTNTEG T

MEPLOYNG  OPUCTNPLOTNTAG TOV  TPOKOAEL
Swtapoyés tov mubpéva e Bdlaoccag. Ot

OV YEOTPiioEOY ms t9n06érnc]1g rov Katoyor Oa mwpémer  OlUEGCOL  £PELVOG
gykarootaoemy Wkor - Tov mhemokonnong  (remote  sensing)  vo
A a&loAoycoVY T TEPLOYN dPAcTNPLOTNTOS YIo!
TApOVCio. vovoyiov Kot vo vrofdlovy pia
apyooroyiky €xbeomn agloAdynong amd Evov
KATOPTIGHEVO Bordooio apYOLoAdYO,
GUUTEPIAAUPAVOUEVOV KOl TOV GUGTACEW®V
Yo TEPATEP® HEAETN
Mepovsio Ot eyKOTOOTAGE YEWTPNOEDV
EYKOTAOTAGEDY glvar mBavov vo TPocEAKVGOVV
, o yaplo Kot to mAoyktov. O
Zil?&ggcli(;tlﬁavouév Kapia 06pvPog pmopel va avaykdoet | Kavéva Koavéva
o0 rovp BopoPov Ka o Boldooion Onlaotikd 1 TIC
OV GOTIGIOD) YEMDVEG VO, eyKOTOAEIYOLV TNV
TEPLOYN OPUCTNPIOTNTAG
Ot  «droyor d&dewng Bo  mwpémer  va
Amoteléoplata  EMKAALYTG a&loloyncovv mv TEPLOYN TOL
Ko ovo&iog og kopdAAto (.., TPOYPAMHIOTOG TOVG Yo TNV TV TaPOoVGia
AndBinta Seamount  Eratosthenes) 7|Amoteléoplota emkGlvyng Kot Kopolav  tov  Pabuwv  vepdv Ko
, oTIg ynHocvvOeTIKéS | avo&ing oto Haiokd katdtato |Kovéva ANHOGLVOETIKDV (chemosynthetic)
yeoTpnosLY (chemosynthetic) kowdtnteg | BévOog KOWOTHT®V, Kol Vo, dtnpioovy [

mov  Ppickovron
500m

oe  PdBoc

amodotacn aopareiog tovAdyotov 500 m and
OTOLECONTOTE YEMTPNOELS
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My IMOavég Z'r!uavrucég Mukpég 1) o,tus)\.n‘réag Youorapisva Mérpa Exéyyov Ewonynoeis yio Emnpétfﬂsra Métpa
Emntooeig EMATOOCELS Metprocllov
Mikpég EMNTAOCEL otV
TOLOTNTO, T®V VOATOV TANGioV
TV EYKOTOOTACE®DV  T®V
AA\a omoPANTO Kopia Ye@TpoE®V, OHOlEC He onTéG | ZvUpopemon pe tnv MARPOL Kopia
MOV  TPOKOAOLVIOL OO TNV
VOIOTAUEV KukAopopia
OKOQ®OV GTNV TEPLOYN
® Zuupopowon pe tnv MARPOL
Kivdvvog Bavdrtov il e O1 mepl YdpoyovavBpaxmv
TpavHaTIcHoD Twv Boldcoiwv | Emdpdcelg oy nowdtta tov| Kavovispoi tov 2007 anaitodv 6mog Koptio (fsopeitor 611 to vpiotépleve. Hétpe
Boldooio Onlactikdv, TV YEAOVAY, N|vepod Kol TeV aktdv KaOdG| ot khtoyolr Gdelag ekTEAEGOVV TIG givol  QMOTEAEOMOTIKG, YO TV  OIOQUYH
GUVTPIUL KOl TOV TOLMdV Adym Tng|emiong kor Tov moOUEVA G| dpactnprotneg ATOKOTAGTAONG Y N e

mhavig mayidevong Tovg ota
amopPITOUEV GUVTPIUHLLL

Odroocag

MEPLOYDOV GOHQOVE e TNV opdn
™G TETPEAIKTG

debv  TPOKTIKY
Blopmnyaviog

ONUOVTIKOV EMTTOCEDV)

Atloogaipikoi pumot

Kopio

Mikpéc EMINTOCELG otnv
ATHOCQOIPIKY moldtnTa,
mopololeg  He  avTéC  TOV
TPOKOAOHVTOL oano ™mv
VOIOTAUEVN KukAogpopia

OKOPOV KOl AEPOCKAPDV OTNV
mEPLOYN

Suppépewon pe v MARPOL

Kopio

AoKIég yewTproE®V

H ovykévipoon otayovidiov
nmetpelaion  AOY®  eAAMmolg
Kavong Uropel va Tpokarécet
mv onpovpyio. QAR oty
EMEAveLN TNG Bdlaocog

Mikpég EMNTAOGCELS
mo10TN T TOL AéPQL

oty

Soppépewon pe v MARPOL

Ot  «broyor &dewg Ba mpémer  va
YPNOOTOOVY KAVGTHPES VYNANG AmOd00NG
Yo Vo €AOYLOTOTOMOOVY TNV  dnmHovpyia
0épL®OV  EKTOUM®V, OM®G emiong koir vo

mapakoAovfody kol vo  gAéyyovv TNV
dnUovpyic QUL oV EMPAVEIL  TNG
Odroocog
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Ty IMBavég Z'r!uavrucag Mukpég 1) o,tus)\.n‘raag Youordjieve Mézpa EXéyyon Ewonyosic o Emnpmfﬂsra Métpa
Emntooeig EMATOOCELS Metprocllov
[pémel va divovtol ot amopaitnTeg VITOdEIEELg
, ., 0TOVG  KotOyovg — Gdslong  doTtE Vo
EM’Komspa MOV METOVLY TV ’ . OTOQEVYOVIOL Ol TTNOE TAVEO amd  TIG
’ ond r}g Inpovrikég Ileproyéc|O FIVSDVOQ GDprovrcecov Tnpaveicég Mepoyée Tavév (IBAS).
Bonontukég Mmvaov (IBAs) Ba | cKapdv pe Bardooia Kavé
dpactploTTeg Hmopovcav Vo TpokaAécovV|OnAactikd 1 xehdveg  eival aveve
EVOYMOELS  OTA  TOPAKTLO | LKPOG
oV
Experdirevon
Ot kdrtoyor Gdelag mpémer va a&loAoycovy TV
mEPLOYN TNG EKUETAAAELONG YO TNV TOPOLGi
KOPOAM®AV  TeV Babidv  vepov ko
ynHocvvletikdv (Chemosynthetic) kowotitov.
Ba wpémel vo. Slotnpodv i amdeTUoT 0oPaAEiog
100 m peta&d tov onpeiov mapovsiog KOpUAAMOY
N YMHOCLVOETIKOV KOWOTHT®V KOl TNG TEPLOYNG
[péxinon Prapov oto KopdAiio dpoaotmpromrog mov mpokoAel dloTopayés TOL
(m.x., Seamount Eratosthenes), nmopéva g OdAaccag (cvpmeptAapfovopévoy
Avéyspcsn, oTIS anocsm{&)z‘cmé’g KOLV(:)’EI]‘CSQ ul Duoi (iitd oo Béveo Kavéva TV ’aym)pd)csa(nv, TV ay’Kamcrdcsmlv oTOV
Eyxatactdoemv OTOL OTOPKE vavdyle AdYy® g moOPéVE KOl TNG KOTOOKELT] TOL SIKTOOL TOV
TOTMOBETNONG TOV EYKATACTAGE®DV COAMVAOGEDY).
N/xat tov aykbpov Ot «datoxor 0o mpémer  Swpécov  Epguvag
TNAEMGKOTN GG (remote sensing) vo,
afloloynoovy T mEPOYN OPOCTNPIOTNTAS V1o
mopovsios  vavayiov Kot ve  vrofdiovv Mo
apyooroykn €kbeon  afoddynong amd Evav
KATOPTIGUEVO Ooldooto apyotordyo,
GUUTEPIALOUPAVOUEVOV KOL TV CLOTACE®V Yo
TEPOLTEP® PEAETN
Ol €YKOTOOTACES — YEMTPNOEWDV
givor mOavov vo. TPOGEAKLGOVY Ta,
Hapovciq Kajio \Udpw.'K(ll 10 TLKU,}'K‘E(’)V. (0] eéguﬁog Kavéva Kavéva
EYKOTACTAGEDY pmopel va avaykdoet to Oardooto

Onhooticd "
gykataAeiyovv TNV mePLOYN

TG XeAmVeG  va
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. MBavéc Enpavriké Mukpéc N apeintée . 2 . Ewonyniosic o EmnpocOeta Métpa
IInyn s 'r!u s PEs N ,u ki Ygrwotapeva Métpa ErEyyov osts ¥ pog .
Emntooeig EMATOOCELS Metprocllov

Ot «droyor d&dewng Bo  mwpémer  va

Amoteléoplata  EMKAALYTG a&loAoyicovy TV TEPLOYN EKHETAAAELONG

Ko ovo&iog o€ kopdAALa (.., v v mhov) TOPovsio KOPUAMDV TV

) Seamount Eratosthenes) 1 tig| Amotehéoota emtkdloyng Kot Bobdv  vepov  kor  ymHoovvOeTIKOV
AmoBinta et , o ; . h heti ,

ETpROEHY XNHooLVETIKES avo&iag oto Holoko katdtoto|Kavéva (chemosynthetic)  kowotntv, Kol  va

¥ (chemosynthetic) kowdtntec | BévOog dwmpnoovy o omdoTact  ac@uAgiog

mov Ppiokovior oe  Pdabog tovddyotov 500 m oamd omoecdnmote
500m andPANTH YEQTPHOEDV
Mukpég EMNTAOGCEL oV
mowTNTO.  TOL  VEPOD OV
Amopinta Kotd v , Pp {GKgml, KOV‘C(i’ oS . .
Sidpieto Aertovpyiac Koapio EYKATACTACELS, napqumeg “f: Soppopewon He tnv MARPOL Koavéva
OVTEC TOV TPOKOAOVVTOL 0o
™V VELOTAUEVT]  KuKAoQopia
GKOPOV GTNV TEPLOYN
Kivduvog Bavatov il
TpovHOTIGHOD Yo T Suppépewon pe v MARPOL
Baddooln  Onlaotikd,  TIC Ot mept YdpoyovavOpbxwv Kavovicol
Ouldsoia yeAdvee, M ta movd Adyo|Emdpdoeic oty motdmto tov|tov 2007 omottovv 6mw¢ ot karoyot|Kapio (Bempeitor 611 ta volotapeve HéTpa
GovEpiiia TG KOTAmoong M mayidevong|vepod, OTIG OKTEG Kol TOV| A0S EKTEAEGOVV TIC dPUCTNPLOTNTEG|Elval  OMOTEAECHATIKA YloL TNV  OTOQLYN|

ToUG ©¢ GLVIpIUHL OV
Hmopel va égovv amopprpbel
AOYO atuynpatog 1 Un cmotd
£QOPHOLOUEVOV TPOUKTIKADV

moBpéva g Bdhacoag.

OTOKOTACTOONG TEPLOYDV COUQ®VO [e
mv  opbf  diebvny  mpokTKy NG
Blopmyaviog metpelaiov

ONHAVIIKOV ETTTOOEDV)

Atpooeaipucot phmot

Kopio

Mukpég EMNTOCELG otV
OTHOCQAIPIKT] TOLOTNTA, TOPOHOLES
e anTég oV TPOKAAOVVTOL aITd TV
KukAopopia GKAP®OV Ko
0EPOCKOQMV GTNV TEPLOYN

Soppopemon pe v MARPOL

Kavéva

BonOntwkég
dpacTnproTnTES

EMontepo mov metovv  mave
amd TG Enpavtikég Ileproyég
Mtvav (IBAS) Ba propodoay vo.
TPOKOAEGOVY  EVOYANCELS  oOTa
TOPAKTLOL TTOVALE

O kivduvog GLYKPOVGEDY GKAPOV
pe Bordooio OnAactikd 1 yeAdve
glvan Hikpog

Koavéva

[Ipéner va divovtar ot omopaitnteg vmodeilelg
GTOVG KATOYOVG GOE0G MOTE VO OTOPEVYOVTAL Ol
nmoelg mivo omd TG EnHovikés  Ileproyéc
Mmvav (IBAS).
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IMivaxag 1.3. (cvvéyein)

. MBavéc Enpavriké Mukpéc N apeintée . 2 . Ewonyniosic o EmnpocOeta Métpa
IInyn s 'r!u s PEs ) ,u ki Ygrwotapeva Métpa ErEyyov osts ¥ pog P
Emntooeig EMATOOCELS Metprocllov
MBavoég OBavatog M mpodKAnon
BAGPNG oe Bardooio OnhoaoTikd Ba mpénel va. PapPooTEl KATAAANAO TPOTOKOALO
Amocuvappiokdynon il ) XEMDVESG Qavatog ul BAGPN oe  ydplo Kot i TV mpoctasio 1oV quaccw)v ,Onk(xctucmv
. (cvpmepriappovopévey Tov|[6AAn Boddocwo (o Kovtd oTig , Kol TOV  XEAMOVOV katd TN Sudpkew ™G
KOl omopdkpuven Tov , . , Kavéva ; .
FvKOTaoThoEmy AmENOVHUEVDV, aVoTNPA | ATOGVVOPHOLOYOVUEVES OmOGLVOPHOAOYNONG KOl  OOUAKPUVONG  TMV
v OTEILOVHUEV®V, Ko VIO | £YKOTOOTACELG £YKATAGTACEMV OUUQOVL He TG TPOVOLES TNG
e€apavion €8OV) omd ™ ypNon S1eBvoig KNG TPAKTIKNG.
EKPNKTIKAOV VADV
Atumuata
Awppoég  meTperaiov | Avidoyo He To HéysBog Kol T
mov meptAapBévouy evon  TeV  dappodv,  Ta e H MARPOL amoutei v epappoym
omoteréoata Bo Pmopodoav va Yyediov "Extoktng Avérykng
* Awppon apyov nspm’a[iouv my napafioon oV Tomkéc EMATHEI — avrlpsr@ntcng ms Pomavong  amd ' , ) )
neTpeLaion AOY® | mpothrmv TowdTTag TOL VEPOD, i . . Swappoég vdpoyovavOpdrwv H mpocopoinon g dacmopds g Swappong (oil
. , , ATHOGQOLPIKT TOOTNTO AOY® NG . ) A . - , ,
£kpnéng m Molvvon tev Unudtov, To LEOIOTOMG ovl® O1 mept YSpoyovovOpdkmv Kavovicpot|spill trajectory modeling) mpénet va exmoveiton pe
e Awoppon meTperoiov |OGvato N TpdkAnon PAAPNg tov USEOVOV;]V(;];&K(DV tov 2007 amottovv omd tovg katdyovg|Tpémo mov va Pondd oty Kotavonom tov

diesel

® Aloppon TETPELOiOV
ond T QPEATIN
YEOTPNOEDV

e Awppon vypov omd
Tov €EOMAMOUO TV
kohwdiov (Streamer
cable)

Oolooociov  OnlaocTikdv, TOV
YEAOVOV, KOl TOV TOLAM®V, TN
pomaven  TopAKTIOV  Brotonov
culmepthapPavolévay Kol T@V
MOUPAALDV KOl TOV  TEPLOPLOHO
dpactnprotitmv aeiag,
vouTiAiag, ovoNLYNG, Ko
TOVPIGHOD KOTA TN JEPKELD TOV
Swadikaciov Kobapicpon

¢ Emntooeig 6to HoAokd KOT®TOTO
Bévbog yOopw and T yeoTpnoElg
oe mepimtowon  vroboAdoolog
ékpnéng M dwppong vypdY TV
EYKATAGTACEMV YEDTPNOTG.

Gdsiog va: (1) éxovv éva eykekpllévo

oY€310 OVTIHETOTIONG Swppodv
vdpoyovavBpikwv (2) va eivar og Béom
vo.  ovroamokplodv o  mepimTmon

OTUYNHOTOG, YPNOHOTOLOVTOS OAL T
omopoitnta HETPO GOUE®VA UE TIC YEVIKE
OTOOEKTEG MPOKTIKEG OV €PapHOlovTan
o1n oebvn Propnyavia teTpgraiov

EMNTOCEDV UG S1appong vdpoyovavOpdkwy oTig
Sduapopeg Béoelg ™G meployng adE0dOTNONG, TOVG

TePPOALOVIIKOVG  TOPOVG WOV EVOEXOHEVMS
emnpeacOovv Kol  TOVG  EAAYIOTOVG  YPOVOLG
OVTAmOKPIOoNG

Amelevbépoon
Ydpdbeov (H,S)

Hopapicon  tov  wpotdnmv
mowTNTag TG ATHOCPAPOS
MBav mpodxinon Oavdtov N
BAGPNG oe avOpomives (wég oTig
VIEPGKTIEG EYKOTAGTAGELG KO TO.
mopakeievo. HoaTa

MBavry mpoéxkAnon Oavdtov 7
Pr&PNG o€ £idn ™G dyplag poong
cupmepLopPavopévav TV
TTNVOV

Kopio

Y10 mhaiclo tov mepi YdpoyovavOpdkmv
Kavovicuav tov 2007, ot kdtoyol Gdetog
mpémel ywo vo. vmofdiovv i ékBeom

€YKATAGTOONS opeatiov,
GUUTEPILOUPAVOUEVOY  TOV  YEOAOYIKOV
KOl YEQQLUOIK®V  TANPOPOPLDV KOl

YOPOKTINPIOTIKOV, OM®G €MIONG KOl TOV
péTpov ac@dietag mov epapldlovral Katd
™mv YedTpNon.

e O kdtoyot Gdewng Ba mpémer va voPdiovv
OAEC TIC OYETIKEG ~— TWANpoeopies Yoo Ta
avapevopeva  emimeda  H2S v
npotevopeveg yeotproelg (drill  sites)
Hépog g OSwdwaciog Eykpong Yo
dpaoTpLoOTTEG YEDTPNOMG.

e Onmov veiotaton oNHaVTIKOG  Kivouvog

To
g
TG

gvtomicov H2S «otd T exktédeon TV
dwdkacumv, ot KaToyotl adslag o mpémet va
vmoPdAovv éva  oxédo dphong ywr MV
avtietonion tov mlavadv TpofAnHaTov Kot
EMNTOCEOV

MARPOL = Atefvig Zovinin yio v poinyn tng Pdmavong and ta Zxdoen




1.5 XYMIIEPAXMATA KAI EIXHI'HXEIX

1.5.1 Kvpw Xvunepdacspara kot Evonynoeig

Ta axélovba cvpmepdcaTo Kot E16MYNOELS eival Baciopéva oTig ThuvVE ONHAVTIKEG ETTTOCEL
Omm¢ aTEG TpocdlopioTnkay Kotd v ekmovnon g XIIM. Kdabe «emintoon» avaeépetor o€
pio Tnyn kot tovg wihavd emnpealopevovg TOPOLC.

Enittoon #1 Ematooceg oto kopailo (Eratosthenes Seamount) amé Tig
owatapayés otov mvlUéva TG O0dAhaocoas Kot Ta aTofinTa TOV
olaTprcE®V

To vrobordocio koparioyevég Opog (Eratosthenes Seamount) Bpioketat kovtd 6to KEVTPO NG
TEPLOYNG AOEL0S0TNOEDY KOl KAAVTTEL PEPOG TV TUNUdtov 7, 8, 11 and 12 (Ewkéva 1.7). To
vroBardooio 0pog xel Unkog 120 km kar mhdtog 80 km. Ywydvetoan oe Dyog nepimov 2000 m
a6 tov mubpéva eBdvovtag ota 690 m amd T emedvewn g Odhocoag. [lapdio mov 1
ye®Aoyikn Hopporoyia Tov vrofardcciov 6povg £xet hedetnBel extevmg, moAD Alyeg TAnpoopieg
givat Stobéotpleg avapopikd e T, BIOAOYIKA TOV YOPUKTNPLGTIKG.

ON

CYPRUS

Concession Block
Ds.armunl
Depth(m)
[J20-400
[_]s00-749
[ Js0-99
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B 22s0- 24900
I 25002999
I 000 - 4439

T T T T T T T T
2°WE ATE X M°IE WOE IICE WOE WIE JMTE J4TAE
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Sua 1.7. Teoypoaewkn tomobesion tov vmobardcoiov 6povg EpatocOévne. Toa oOpla g
oNHEI®HUEVNG e KOKKIVO TTEPIETPOL eivar 33°20° péypt 34°B yemypapikod pkog Kot
32°20° péypt 33°A yewypoptkd TAATOG.

H poévn Poroyikn perétn tov vroboldcciov Opovg TEPLYPAPEL TNV TOPOLGIo, TOKIANG Kot
TAoOo10G TOVIOAG KOl TNV TOPOVGIo GavinV e10GV Kopoillodv Babémv vepdv kabmg eniong kot
v mapovcia gidovg yapidog Heyding elmopikng onUaciog . H mowidio tng movidag onpeidvel
T Wwitepa Kol EEYMPIOTA TEPPAALOVTIKA YOPAKINPIOTIKA TOL gV AdY® vrobaAidcciov dpovg
7oV TOAVOV Vo amoTeAEL GNEPA KOTAPOYLO Y10. TOAAG €idn Ta omoia EYovv aPUVICTEL amd TV
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NREPOTIKN Ypapun. Ivetar ewonynon yo emmpdcbeteg nepParroviucéc Heréteg Phe okomd TV
GUUAANPOOT Kol OAOKANPOOT] TOV PLOAOYIKOV YOPOUKTPICTIKOV TOL €V AGY® OPOVC.

To vroBordocio dpog Eratosthenes dev vrdyetan o€ onowdnmote enionpo kabeoTMOS TPOCTAGIOC.
Evtottoic to étog 2006 péca ota mhaiota Tov Ievikod ZvpPoviiov yio tnv Alieia g Mecoyeiov
(General Fisheries Council for the Mediterranean - GFCM) éyer yiver ewofynon oOmwg
amoyopevtel n PevBomelayikn oleio Pe tpdteg PuBov oto gv Adyw 6pog. To Zvpfodio g
Evponmne éxave mpotaon vy Kavoviopd mov omocokomel otn mpootacio. Twv evmabov
0IKOGVOTNHATOV OTI®G €ivol 01 KOPaAAIOYEVELG DPAAOL, TO, LTOBUAAGGIL OpT), TO KOPAAALL foabidV
vepmv, T0 vrobepikd pedpata (Vents) kot ta ceovyydplo. oto mubuéva g OdAaccag. O
Kavovioog avtog viobetOnke amd to Evponaikd KowofovAlo to étoc 2008.

Koatd v d1dpkeia Tov dpactnplotitav Yo TV EPpEuVa Kot EKUETAAAEVOT] LOpOYOVAVOPAUK®Y, Ta.
KopdAlio Bo vToGTOOV PLGIKY EBOPA AT TIg SIAPOPEG AYKVPOPOANCELS, TNV EYKATAGTOCT, TOV
eEomMoloy  mapaywyng otov muBuéva g Bdloococag  Kou amd TNV EYKATACTOOYT TOV
coAnvacewv. Emeldn n avdmtuén tov ev Adym KopaAilmv dev eEaptdtal amd To Qg TOL HAL0V,
dev Ba vrooTovy cofapn PAAPN and v amovsia ewtdg (light occlusion) Adyw g BordtnTog
mov Ba mpokaAécovv T amdPfAnta tev yewtpnoewv. [lopdio avtd Pmopel va vwooTovV
ONMAVTIKEG EMTTMOELG 1 AKOHO KO v KaAVQOoUV amd ta amdPAnTo Tov o TPOKVLYOLV amd TIC
yveotpnoeig (Adomn).

Ot 0 ONUOVTIKEG EMMTAOCEL KOTA TNV £PEVLVO KO EKUETAAAEVCT TV VOPOYOVAVOPAK®OV GTa
Kopaiho Boabidv vepdv mov Ppickovtar oto vrobardooio Opoc Epatocbévng (Eratosthenes
Seamount) pmopei va amogevyfovv vrd v mpotndbeon Ot Oo amaitnOei amd Tovg KATOYOVG
00EIMV VO EKTOVIOOVV HEAETEG HETPLOGHUOD TOV EMATOCE®V 6€ KAOe oneio dpaoTnploTNTOC.
AVt amotelel Ko T fdomn g akdAovdng elonynong

Ewoniynon — npwv and  €vopén tov Spactnplotitev mtov meptAalpdvouy v
OlavolEn YEWTPNOEWV, TIC OYKLVPAOGCEIS oTOV TLOUEVA TOv €EOTAICHOD, TNV
dnHovpyia TV epeatiov e£6pLENG 1Y/ KoLl TOV EYKOTACTACEMV TOPOYWOYNG OTOV
mobpéva Bdhaccog, Kol TNV £YKOTACTOOT TOV COANVAOGE®Y, Ol KATOYXOl UOEL0G
TPEMEL v YPNGIYLOTONCOVY  GEWOMIKG  dedopéva. vynAng avdivong (oni.,
geohazards), 1p166146TaTe GEIGHIKG GTOLYEIN EPEVVAVY, KOl OTOIECONTOTE AAAEC
dtabéciplec TANPOoQOpies, £TOL MOTE VO TPOGIIOPIGOVV TIG TEPLOYEG TOL TLOUEVA
ov Umopolv va vrootnpifovv KowotNTEG KOopoAlmv.  Edv evromiotovv
0TOlEGONTOTE OO TIG €V AOY® KOWOTNTEG, Ol KATOYOL Gdgwg Oo mpémel va
de€aydyovv TPOGOHOIDGEIS SOTOPAS TG Ademng kot Tov amofAntov (muds
and cuttings discharge modeling) obtwg ®ote va mpocdiopiotel 1 andoTooN
acQoAeiag mov Ba TPOGTOTEVCEL TIC €V AOY® KOWOTNTEG KOPOAM®Y. X& GAAEC
TEPLOYES TOL KOGHOL (.. oTov KOAmo Tov Me€ikov), ot kdtoyol ddewog eivot
VIOYPEOL VO TNPOLV 0amOOTACN OaoPoAgiog TovAdyloto 500mM amd  Kkdbe
TPOTEWOLEVO omnpeio yedTpnong Kot onpeio amdppyng amoPfintov, katr 100 m
amd kabe GAAn mhavn Béon datapang tov TuBUéva g Bdlaccog (0nmg givar
ayKLUPOPOANGEL;, aAVGIdEC aykOpwV, oxowid, cOpHate, coinveg kin.) (MMS,
2004). H mepoyn tov vmobordcciov opovg EpatocOévng (Eratosthenes
Seamount) opiletor and 11c 33° émg 34°B yeoypagikd Pnkog kot 32° émg 33°A
YEQYPOUPLKO TAAUTOG.
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Ernintoon #2 Emunttoosig oTIS XnUoovvOeTIkég Kowotnteg
(Chemosynthetic Communities) Aéyo® dwropdiewv TOV
Oaiaoorov IIvOpéve kov  amoppwync amofMjTteOv  TOV
I'soTpriocov

O1 ynuoovvOetikég kowvotnteg (Chemosynthetic) eival omdvieg kol Bpiokoviar cvyvd og Badid
vepd VYNANG TUKVOTNTOG HE HeElwPévn dpactnplotnto. pmtocvvieons. Ot ev Ady® KOWOTNTEG
Bacilovtal ota cuProTikd Baktnpidia Tov 0&elddvouy evioelc 6Tme to HoS kot to pebdvio. Xta
Badn o6mov dev vmapyel ewTocHVOeoT Kol Omov gpheavilovial eKADOELS VIPOYOVOVOPAK®VY,
VOPoDepHIKE pedHaTo Kol GALES YEOAOYIKEC Sladikaoies, ol ev Adyw kowvotnteg (Chemosynthesis)
HropolhV va amoTEAEGOVY TO KLPIOPYO GTOLYELD TOV OIKOGVGTHOTOG,

H dmopén tov ynpocvvbetikdv kowotrtov (chemosynthetic) oty meployf| adetoddtmong dev
éxel TekN pLodel, aAAd vtapyet | TOAVOTNTO VIAPENG TOVG GTNV €V AOY® Tteployn. Ot xapteg and
10 npdypoppa HERMES (Hotspot Ecosystems Research on the Margins of European Seas)
TopoVG1Alovy JSPoPovE TETOOVG PLoTomove otV avotoAkn Mecdyelo. EmumAéov, mpdopateg
OKOVOTIKEG EPEVVEG £YOVV TEKUNPLOCEL TN TOPOVGI0 NOUIGTEOYEVOVG AGOTNG Kol pong AACTNG
Katd Pnkog tov «td&ov» tng Kvmpov, to omoio Ppioketar avipeca oto vrobordocoio O6pog
Epoatocbévng (Eratosthenes) kot tov axtdv g Kdmpov. Avtd ta yopaktnplotikd tov oldcoeton
mobpéve elvar evOEIKTIKA TV ocuvinkdv 7mov Hmopodv vo vrootnpifovv TNV mapovcio

ynHocuvheTkdV Kotvothtev (Chemosynthetic communities).

Kotd ™ oweéoynyn tov dpacmploThtov £peuvac Kot eKUETAAAEVONG VOPOYOVAVOPAK®OY Ol
yNHocuVOETIKES KOVOTNTESG Eivanl gvmaDElG GE PVOIKEG KATOGTPOPES A0 TIS AYKVPOPBOANGELS, TV
€YKATAOTOOT TOV EOMAIGHOV Tapay®myng otov Tubpéva g Bdlaccag Kol TV €YKATAGTACT] TOL
SIKTHOL TV COANVOCEDY. Emeldn ot ev AMdym Kowvotnteg dev €£0pTdVTAL OO TO MG TOL A0V,
dev Oa voosTtovy coPapn (npd €antiag g BoAdtrag Tov Ba TPOoKAAEGOLY To OTOPANTO TMV
vewtpnoemv. OUPmG o1 KOWOTNTEG AVTEG UTOPOVV VO EMNPEACTOVV 1] Kot vo. BapTovv omd To
amopAnTo mov O TpokHYoLV amd TS yemTpNoelg (T.y. Adonn).

Ot ev AOy® kowotnTeg Bempovvial o¢ meptPailovtikd gvaicOnteg kot avayvopilovtal and v
Evponaikn Kowdtnra og Protomor mov ypnlovv mpooctaciog. H XM dev mpocdiopioe
omolodNToTe VOHoOeTIKO TAaiclo o kowoTwkd 1 €Bvikd emimedo TOL VO TPOCTATEVEL
ovyKkekpIéva T ynHoovvleTikég kKowvdtnteg (Chemosynthetic) and mbovég emntdoelg and v
épevva, Kol ekpetdAlevon vopoyovavOpakwv. [Mapoin v  éldewyn vopobetucod mAaiciov,
Hmopel va kabopiotel €va mAaiclo dpdong He Pdaon v epmepia TOL amoppésl and cLVAPELG
OpacTnNploTTEC 08 GAAEC mMeEPLOYEG OMMG €ival 0 KOATOG Tov Me&ikov Omov ynHocLVOETIKES
KOWOTNTEG £XOVV OVOKOAVQOEL KOVTA o€ TEPLOoYEG £PEVVOC Kot EKUETAAAEVOT|G VOIPOYOVAVOPAK®Y.
Mehéteg otov kKOATO Tov Me&ikov €xovv deifel OTL 1 TOPOVGIN TOV ¥NUOGVVOETIKOV KOWVOTHTMOV
oVVOEETal GUECH e CLUYKEKPIUEVO Kol avayVOPISILO YEOPLGIKA YOPUKTNPIOTIKA £TOL MOTE VO
elvat oyeTiKd €0KOAN ATOTEAEGHATIKN TPOGTAGI0 TOVC.
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Ewonynon — Ot kdtoyotr adswog mov mpotifevior va eUTAAKOVY GE OpOoTNplOTNTES
€PELVOG Kol EKUETAAAELGNG OTN TEPLOYN AOEOATONG, Ol 0moieg meEPLAUPAvoLY TNV
Ovoién YeE@TPNOEMV, TIS OYKVPMGELS TOL EEOTAIGHOV 6Tov TlUéve g Bdlacoag, T
dUovpyia Tav epeatiov eE6pLENG 1Y/ KoL TOV EYKATACTAGE®DV TOPUY®YNG 6TOV TLOUEVA
Odloocoag, Kol TNV EYKOTACTOCT TMV COAVOCE®Y, TPETEL VO, XPNCYLOTOGOVY GEIGHUIKA
dedoéva, vyning avalvong (onA., geohazards), tpiodidoToTo GEGHIKE oTOLKElN
EPELVAV, KOl OTOlEGONTOTE GAAES Srobéoipleg TANPOQOpiES, £T61 MOTE Vo TPOGOI0pIGOLV
TO, YEOAOYIKE YOPOKINPLOTIKG To omoio HUmopodv vo vmootnpifovv Heyain motkidio
ANHOGUVOETIKDY KOWOTNTOV. IV TEPITTOOT EVIOMIGHOD TETOL®V  YEMAOYIKMOV
YOPOKTNPIOTIK®V, Ol KATOYOl (OE0G TPEMEL VO EQOPHUOCOVY OTOGTACEL; ACPUAELNG
tovAdyotov 500m amd kabe mpotelvoUevo onUeio yeDTPNONG Kot onpeio amdppyng
amoPAnteov, kot 100 m ond kébe dAAn wOavr Oéom Swrdpaéng tov TLOUEVA NG
Bdlacoog (6nmg eivor aykvpoBorncel;, aAVGIdEg ayKOp®Y, GXOWIE, GOUPHOTO, COANVES
KAT.)

Erintoon #3 Emntdoelc ota Novayiew kov  otovg  YwoPpvuyiovg
Apyororoyikovs Xmpovg Loym Awotapaéemv Tov [MvOuéva

H meproyn aderoddmong Ppioketor o€ meployn 6mov gival mhavn 1 ¥mopén 1I6ToPIK®Y vavayiny
Kot VIToPpOYoL apyaoloyikod TAovTov. Ta mapamdve eivol evTtabn G€ PLOIKEG KUTOGTPOPES
Adym Swatdpaéng  Tov TLOUEVO amd dpacTNPLOTNTEG O OYKLPOPOANGT, E€YKATAGTACT TOV
€EOMMGHOV TOPAY®YNG KOl EYKATUCTACEDV COANV®V.

H XTIM dev gvtomioe omo1060MToTe €0ViKO VOUoBeTIKO TANic0 1 KaTeLBVVTNPLES YPALHES E1OKE
oXEOCUEVES Y10 TNV TTPOCTAGIO vovayimv Kot VIoPpdytov apyatoroyikoy TAovTov. Me Bdon
™mv gUmelpio omd oyetikég dpaotnprotreg otov Koino tov Me€kod, (Lo meployn 6mov £xouvv
avakolveBel TOAAG  vavdyln  kovtd o€ Teployég Omov  oefdyetan  expetdAdgvon
vopoyovavlpakwv) owtol ot mOPOL HIOPOVV VO,  TPOGTUTELTOVV HE TV Je&aymyn epevvmv
mAemiokonnong (remote sensing surveys) kot Tnv ekmOvnoTn OpYOLOAOYIKOV HEAETOV TOL
moOpéva. Ot ev Ady® apyotoloyikés Epevveg Kot aSlOAOYNGELS EKTOVOLVTOL TOPAAANAQ e GALEC
HeAéteg mpv T Evapén TV dPOGTNPIOTATOV TG EKUETAAAEVONG TV VOPOYOVAVOPAKMV.

Ewoiiynon — npwv and 1t €vopén tov Spactnplotitev mtov mepAalpdvouy v
OlavolEn YeE®MTPNOE®Y, TIC OYKLPDOGES TOL E€EOMMGHOV o©TOV TLOUEVO NG
Bdlacooag, v dnuovpyia Tov epeatiov eE6puéng 1/ Kol TOV EYKATACTACEMV
TOPOY®YNG oTov TVOUEVE BAAOCONG, KOl TNV EYKATACTAGT T®V COANVAOGE®DY, Ol
Katoyor adelng Oo mpémel va ekTOVicOVY £pevveg TnAemiokomnong (remote
sensing survey) tov mubuéva yuo vo a&loloynboldv £tot ot mbavotnteg va
VIAPYOLV GE GVTOV VOLAYLO Kot apalodoyikol ydpot. Ot Katoyol sl TpEmel
vo vmofdlovv  apyolohoyikés HeAéteg  (mov  ekmovovvTal oo €101KOVG
apyatoAdyong) oL omoieg Vo KATASEIKVOOLY TNV VIApEN N U Py oloA0YIK®V
TEPLOY MV, KOl VO, €l6MyodvTIoLl HETpa mpooTaciog ovtdv. Me Pacn avth v
ékbeom to Ymovpyeio Ymopel vo amoitioel omoeuyr omolacdnmote enéUPfaong 1
GAA0 LETPO TPOCTAGIOG TOV EV AOY® YDPOV

Erintoon #4 Emntohoelg ota Ooldooio Onlootikd kor XelOveg amd TOV
Bopvpov (Airgun)

H Meodyeiog vrootnpilel mowidio omd Oardooio Oniactikd mavidag cupmepthafavolévoy Kot
€100V 10 omoio. Ppiokovtar otn Aiota tov IUCN kou yopoxtmpifovior ©g omeilovpeva (m.y.
odloveg). Kowd €idn eivar o dedpivia (bottlenose dolphin, Risso’s dolphin xaz striped dolphin).
To omdvio amethovpevo €idoc g Mecoyelokng eoKlog Umopel va Ppioketol oTo VOATO TOV
mopdkTiov mepoyav g Kdmpov aArd eivor amiBovo vo eviomiotel oto vepd TG TEPLOXNG
00€1000TNoMGg AdY® TOL PABovg Kot TNG amdoTaoNg and TG aKTEG Tov TNV yapoktnpilovv. Tpia
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ameovpeva €idn Bardoclog xeAdvag evtomifovial oty meployn Onwg eivar 1 TPAGIV Kol M
yehova loggerhead kabag emiong kot 1 xeldva leatherback.

‘Eva kowv0 YopakInplotikd yvopioplo Tov Teplocdtepov BoAacoiov CEIGUIKOV EPELVAOV gival 1
ypNomn «tov airguns» (Lo anyn Myov mov Asttovpyei e GUUTIECUEVO aépa, Kal puROLAKEiTOL
owvnwg amd éva 6KAPOC) Yo va Tapdyel akoLoTIKE KOHATA OV dlomepvohv Tov YNVO GAO10.
Kotd ™ dudprelo autdv tov gpevvev, VIapyel Kivouvog Tpocmptvod 1 HOVIHOV 0KOVGTIKOD
TPUVHATOC Yo To, BaAAcs10 ONAACTIKA Kal TIC YEAMVEG GE OKTIVOL EPIKOV EKOTOVTAS®V HETPWV
amd o ogpd airguns, iaitepa av avtd Bpickovial KAt omd v ynTikn mnyn. Ot edhatveg
Baleen w1 pepwcd €idn Pobidg kotadvong (m.y. popocideic pdiaveg) Hmopovv vo dtatpéEovy
oKOHo Heyadbtepo Kivouvo amd auTd Tov SlaTpEyovv T Hikpd dedpivia. XyeTikd meplopiGUéva
GTOlKELD EIVOL YVOGTA aVOQOPIKE e TNV Agttovpyio, TNG oKong TV BaAAGeImV XEAOVAOY 0AAY oL
Nyot mov mapdyovtor amnd ta airguns weptAalfévovv To €DPOC TOV GLYVOTHTIMV GTIG OTOIES Ot
Boddooieg yelmveg elvar meplocotepo evaictnteg. To Oaidooio OnAoctikd kot ol YEAMVES
HTTOpOUV VO amo@UYOVV TNV TEPLOYN OCEICUIKOV EPELVMV, CE OMOOTACELS HEYPL Kol HUEPIK
ymopetpa. H ZIIM dev evtomioe omolodNmote VOpoOeTIkd TANIGI0 OV VO, TPOGTATEDEL OO
AKOVGTIKG Tpavate Ta BoAdooto ONAacTikd Kot TiG YEAMVEG KATA TN SLAPKELD TV GEICHIKMV
gpeuvay. Ot ovotdoelg HETPLOCHOD TOV EMATOGEMY OV TPoTeivovtal Paciloviol ota gvpEmC
YPNOOTOMEVA TPOSTATELTIKA HETPa TTOL £xovV avarmtvybel otic HITA.

Elonynon — «atd ) S1ipKELN TOV GEIGUIKAOY EPEVVMV, 01 KATOYO1 AOELNG TPETEL
Vo €POPHOGOVY £va TPOTOKOAAO Yl0. VO UEDCOVY TOV KIVOLVO OKOLGTLKOD
Tpavatoc ota Boddooia OnAacTtikd Kot Tig yelmves. To mpwtdkoAro mpémel va
TEPIAOUPAVEL TOLAGYIGTOV TO akOAOVOQ.:

*  Eleyyouevn évapén - kabe popd mov evepyomoleital 1 yp1oN TNG GEICHIKNG
oepac, ol dudkaocieg «eheyyoHevng Evapénc» mpémetl va gpappoloviar yo
vo. d®dGovY Ypovo oto Boldccolo ONAOCTIKG Kol OTIC YXEADVEG Vol
amoplakpvvBodv Tpotov va eBdacel 1 cepd oty TP wyv. H Sadkacio
TPEMEL Vo apyicetl he ) PuepdTepn Tyn NYOL OTN GEWPE, KAl VO PTAGEL O
Héyiotn 1oy0 o€ xpovikd diaotnpa and 20 émg 40 Aentd.

o  Ontwog éheyyog - Ilpémel va Eexwva tovddytotov 30 Aemtd mpwv omd Vv
évapén ¢ Sod1kaciog GEIGHIKNG Epevvag KaTd TN odpkela g NHépag. Ot
onTiKol TopoTNPNTEG TPEMEL vaL eEAEYoLY pia (v aopalelog (amoKAEIGHOG)
aktivag 500 m yopw amd t0 oKAPOg TG MYNTIKNG Tyne. H dadikacio
CEIGHIKNG épevvag evepyomoleital HOVo €pOcov Ogv LIGpPyEL TOPOVGIo, Yo
TovAdyiotov 20 Aentd Boracciov ONAacTikdV Kol yeEA@VOV evtdg T Ldvng
ACPAAELOG.

o Amevepyomoinon NG MyMTKNG TNYNS (array) - o omtikog EAEYYOG NG
Bordoolag empdvelag mpémel vo, ovveyiletoaw kb’ OAn 1 Oddpkeln
Aertovpylag Tng NYNTIKNG TNYNG KoTa TN dtdpkela e nUépac. H Aertovpyia
™G MYNTIKNG TNYNG TPEMEL VoL Jlkomel €av [ gdlova 1 P xeAdva
eloéABovv ot {dVn aoEALElOG KATA T SLAPKELD TOV OTTIKOD EAEYYOV.

Ernintoon #5 Emntdoeig oty olgio Ko TN vouTiAio amd TV Tepovcio
TV  Xeawolik@v  EpsovnTmik@v  XKOQOV KOl TOV
PUUOVAKOVLEVOV EE0mALGLOD (Streamers)

Kotd ) duidpkela tov celolikdv epguvav, Hia {dvr acQAAElng TPETEL VO SATNPEITOL YOP® OO
TO OKAQOG Kal T0 puHovAkovpevo e€omhold (streamers). H {dvn ao@dielog eivol amapaitntm
YW VO OTOTPEYEL TNV KOTAGTPOPT TOV £E0MAMGUOD EPELVAMV OO TO. AAMEVTIKA OKAPT 1| GAAQ
okaoen. Eva yapakmpiotikd mopadetypo 0o propodoe va givar 20 km pnkog pe 12 km mhdtog
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Ko, EAV TO EPELVNTIKO okaPog Kiveitar og 4.5 kOpPovg (8.3 AU avd dpa), Ba ypelootel ypovikd
dtlopa 2 g 3 wpmv Yo va tepdoel and évo onueio. Ot oAevTiKéG dpaoTnPIOTNTEG OTNV
mEPLOYN AOEOOOTNONG UTOPOLV VA SOKOTOUV TPOSMPVE AOY® TNG €KTOCNG TNG KVOOUEVNS
{ovng aocepdielog yopw omd to okdeog epevvayv. Ot (oveg acedieag Bo Pmopodoav va
00MYICOLV GTOV TPOCMPIVO OTOKAEIGHO TOV OAMEVTIKOV OKAPOV KOl GAA®V CKUQOV OTo
oplopéves mepoyés. Mepwkd oxden mbavov va amortndel v mopokdpyovuv TV TEPLOYN
EPELVOV.

Agv éyovv evtomiotel METpa €Aéyyov TG &v Ady® dpactmpiotnrag.  Evtovtolg, ol mepi
YdépoyovavOpakmv Kavoviopoi tov 2007 omottodv omd TOVG KATOYOLS GOEWG  OTMG
eEacparicovv Oti o1 epoppolOHevec amd aTOVG dtadIKacieg eitval TEPIPAALOVTIKA OTOOEKTES KO
acPaAelg, kol cOHE®VES He TNV €QOpUOCIUN TepPoiiovTiky vopobesia kol tnv opbr d1ebvn
wpoktik ¢ Propnyaviog. Emiong, Oempeitor 611 T gpguvnTikd oxden o ypnoiponotovy ta
KoTdAANAa péca onjpavens oOHeova e to d1ebvég Baidooto dikato (cupmneptAaPavotéveoy Tav
EMKOVOVIOV HECH OGVPUATOV, POTMV, KoL TOV GNUALDY) Y10 VO, TPOEISOTOIcovY GALA GKAPN
v TV vmapén {dvng amokAElGHOD.

Ewnymon —Ou «xdtoxor Gdsw0g TPEMEL VO GUVEPYOOTOLV  HE  TOLG
eVO10.pEPOEVOVG POPEIS TPV TNV EvapEn TV EPELVMY, Yo Vo, eEACPUAIGOVY TNV
EAOYIOTOTTOINOT TV  EMMTOCEDV  OTIS  OMEVTIKEG  KOL  VOTIAOKES
OpOoTNPLOTNTEG.

Enintoon #6  Emnwtodoeig oty [owdtnto Tov Aépa Kol Tov YOATOV 06 TIg
O1001KOGIES OOKILNG TOV YEOTPNOEDV

Y mepint®on avoKoAOWemg omobeldTmv vOPoYOVaVOPAK®Y KATA TN SLAPKELD TNG OLEPEVVITIKNG
ye®dTPNONG, Mmopel vo amartnBel n devépyela oKV Tov yeotprioemv. Evog tétotog éleyyog
yivetar yio va kabopiotel 1 mapaywyikn dvvatdtra, 1 mieon, N damepatdnTa, /Kol n éktocn
Tov anofeldtov vopoyovavipdkwv. Edv katd ) didpkela tng doKipng aneievBepmbovv amd to
opedtio vopoyovavOpakeg TOTE avTol Kaiyovtol. Mio TETOWO KOO TPOKOAEL OTLOCPOIPUKES
ekTopTES. Ol EKTOUTEC OTHOCOUIPIKOY POTMV KOTO TNV SOKIU TNG YEDTPNONG EXOVV TOTIKEC
HEHOVMUEVES EMMTMOGELS GTNV TOOTNTO TOV AEPO. TOL TEPLOPILOVTAL KOVTE GTN YEDTPN O KOTE TN
dldpketo TG OOKIUNG AOY® NG OmOCTUONG OO TIC OKTEG OEV AVOAUEVOVTOL APVITIKEG EMUTTOCELS
oty moldtTo TG OTHOGQApS TOV TapdKTIwv meploywv. Ilapdia ovtd, n mapovcia
oTOYOVISi®mV TTETPEAiov Pmopel va dMovpyHoEL Eva PIAL VOPOYOVAVOPAK®OV GTNV ETLPAVELD, TNG
fdracoag, To omoia PUnopet va BempnBel 0TL amoterel onavTikn enidpoon).

Ewoiynon - Kotd ) didpkela g 00K TG YEDTPNONG, Ol KATOYOL Adeng Oa
npémet vo (1) ypnoidomolodv KOLOTAPES VYNANG omddoone vy va
EAQYIOTOTOMNOOVY  TIC EKMOUmES  aéplov  pimev  kadong, Kkor (2) va
TopoKoAoLOOVY TV emedvela TG Bdracoag Yo vo dacparicovy 6Tl dev Ba
OnHovpyel PIAU vOpoyovavOphK®Y
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Ernintoon #/ Emntooceg andé v Kivnon EMkontépov eviog XnUavTik@v
Heproyov IItnvov

H xvxhogopio okapov kot ghkontépov Bo Pmopodoe TEPLOKA Vo EVOYANGEL TIG OMAdES
TopAKTIOV TIVvev. Ta aroteAécHata eival mapopolo Pe ekeiva mov mpokailobvtal amd Tnv
VOIOTAUEVT] KLKAOQOpioL oKoe®V kot aepookap@v. Eivoar mbavo vo mpoxkAnfel oddoyn
GUUTEPIPOPAS TV TTINVAV, OTN YEPOTEPT TEPIMTMOON Yo HIKPO YPOVIKO SldoTna, Kot 1
emidpaon avt dev Bewpeitor onpaviikr.  Evtovtolg, onpaviikéc emmtmoelg Umopel va
npokAnBovv €dv o ghkdmTepa Kivodvior mhve omd Ewdwég Tleproyéc Ipootaciog (Special
Protection Areas — SPAS)), 1 aikeg Enpavtikég [epoyéc [mmvav (Important Bird Areas - IBAS).
Avt ) oty vdpyovv 7 meproyég SPA kot 25 meployég IBA oty Kompo.

Ewoiynon — Ot kdtoyol GOE0g TPENEL VO, ATOPEVYOVV T TTINOT EMKOTTEPMOV
whve amd mepoyég SPAS kat IBAS 6tav tagidebovv Tpog kot omd to oneio tov
yveotpnoemv. Xapteg tov neploy®v SPAS kai IBAS npénet va kowvomotovvtor yu’
avTo TOV GKOTO.

Enintoon #8  Emwmrtdoeilg oto Ooldooio Onlactikd Kol 6T XEADVES 00
TG gpyooiec OmOENAMONG KOU  OTOUAKPUVONS  TOV
EYKUTUGTAGE®V

Edv dnpiovpynBodv eykataotdoels Tapaymyng otV mepLoyl] ade0d0TNONG, AUTEG e TO TEAOG
mg 0eéAUNg Cong tovg Bo mpémel vo amocuvappoloyndovy kot omopakpuvlovv amd v
nmepoyn. Koatd ) Sidpxeia e amocuvaploAdyNong, Ol €YKATUCTACELS TOPAYOYNG OT®G Ol
VIEPAKTIEG TAATQOPHES Ba mpémer va, amoplakpuvBovv. Zuvnbmg ot Pdoelg Tovg kOPovtal Kovtd
otov muBUéva NG OdAaccag, yPNOOTOIDOVTAG HUEPIKEC QOPEC eKPNKTIKEG VAeG. [ Tig
COMVOGELS, 1| GLVNHONG O1eBVG TPpaKTIKY TEPIAApPAvVEL TOV KABUPIGHO TOVE KOl TNV EYKATAAEIYT|
TOVC.

Edv ypnoitomombouv ekpnkTikég DAEG Yo TNV OTOGUVAPHOAOYNON TOV TAATQOPUGV, VIAPYEL O
KIVOUVOG apVNTIKOV emmtdoeny  ota Baddocio Onlootikd war Tig Ooldooleg yeAmVeC,
GUUTEPTAOUPOVOUEVEY TOV OTEILODHUEV@OYV, KPIGIUO OTEIMOVHEV®V, Kol VO e&apdvion ewvav. O
kivduvog mpokAnong Bavatov Kot Tpavaticldv Tov Balacciov INAACTIKOV Kol ToV YEA®VOV
pmopel va amo@evybel amoTEAECUATIKA HECH TOL EAEYYXOL KATO TN OPKELD TOV JUIIKUCIDOV
OTOUAKPVVOTG TOV EYKOTACTACEWDV.

Ewoiynon — Ot kdtoyot doelog Tpémel va akoAovbolv Tn 61evi KoAN TPOKTIKY
YO TNV OOQOAN OmMOUAKPLUVOT TOL €EOMAMGHOD KATd Tr OwpKEW NG
OmocLUVApPUOAOYNONG TOV gyKatactdoewv [lptv ™ amocuvaploAdynon Tomv
KOTOGKEVMV OTOLTEITAL 1] EKTOVIGN TAGVOL OTOGUVOPHOAOYNGNGE, TO omoio Oa
oupneptlaplfavel v mapoakorovOnon kot Ereyyo TG mapovsiag v Buidccimv
ONAOCTIKOV Kol YEAOVOV e GKOTO TNV Amo@LYn TOOVOV ETNTOCE®V TTov Oa
TPOKOLYOLVE OO TIG LTOPPVYLES EKPNEELC.
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Enintoon #9  Emntdoelg 6to OQoldoocio Ilepifpariov amd T OSwappoig
vopoyovavlpaxmv

Ot dappoég vopoyovavBpdakmv yapoktnpilovial mg oravio yeyovota, aAld ot TepPaAlovIIKES
KOl KOWVOVIKOOIKOVOUIKEG EMITTMGELS TOVG Hmopel va givar onpavtikés. Ot emmntdoelg Totkidovy
avéioyo He to HéEyebog TG Slappong, T YMHUIKE YOPOKTNPIGTIKG TNG, TIG MKEAVOYPUPIKES Kol
HeTempoAoyIKEG CLUVONKEG TOV EMKPATOOV TNV GTIYHN TNG O10PPONG KOL TNV UTOTELECHATIKOTNTA
TOV HETPOV OVTIUETOTIONG TNG SLOPPONG.

Ta pétpa TpOANYNE TV S10PPODY Kal TO GYES0 OVTILETOMIONG &ivol Pactkd ctoyeio yio, T
Heioon Tov KwdUVOL TPOKANGONG ONUAVIIKGOV TEPPailovTIK®OV emimtdoemy.  Ou mepi
YoépoyovavOpiakov Kavovicpoi tov 2007 arattovv 0nmg ot kKatoyotl Adelg TPOoETOUACOVY Ko
vrofdiovv otov apHodlo Ymovupyd oyxédlo o v ektignorn g mBavotntag Oapporg
VIPOYOVOVOPAK®V Kol TPOKANGNG TUPKAYIAS . L€ TEPIMTOOT OLOPPONG 1 TLPKAYIAG, O KOTOYOG
mg adewg mpémel vo. eQapHocel apécmg to ev MOy oxédo. O Kdatoyog Adswg mpEmel vo
AapBdverl o amapaitnta HETpa GOPPOVA e TIC YEVIKA amodeKTEG EQAPUOLOPEVES TPAKTIKES.

H wpocopoinon ¢ dtacmopds tng S1oppong amoTeLel TOADTIHO ePYAAEID GTNV JAUOPPOOT TMOV
OYETIKOV oYediv ovieTtdnmiong. To Hecoyelokd HOVIEAO Tpocopoimong g  Olemopag
Sappong vopoyovavBpakwv yvootd wg MEDSLIK &yxel ypnoiponomBel extevig oty meploym
amo OAPOPOVS POPEIS YOPOV NG TEPLOYNS, OTmG emiong kot and to Ileprpeperaxd Kévipo
"Extaxtng Avaykng yio tnv @ordccia Pvravon (Regional Marine Pollution Emergency Response
Centre (REMPEC).

M whotikny epappoyn tov Hovtédov MEDSLIK omv AOZ ¢ Kvaplokng Anpokpatiog £xet
yiver and 1o Kévipo Qxeavoypaeiog tov INavemiotnpiov Kvmpov ypnoilomoimvrag Oepvd
Hetemporoyikd Kot oxeavoypapukd oedopéva. To amoterécpato €dei&av OTL Yoo ovTAV TNV
¥POVIKY TEPindo, 1 okt g Kompov dev Ppioketar og kxivovvo (e 1.8). H meportépw
EQUPUOYT TOL HOVTEAOV, Y0 SIOPOPETIKES HETEMPOAOYIKES KOl MKENVOYPUPIKEG GLVONKES Kol
enoyés, Ommg emiong Kol dapopetikd Oéoelg drappodv (Ty €PELVNTIKG TEUAY IO TNG TEPLOYNG
adg1086tong) o mapdoyovv onpaviiky Pondei oty TANPESTEPT KATOVONGT NG XOPIKNAG
CUUTTEPLPOPAS TV TOAVOV SlopPPOdY OTIV TEPLOYN 0OE000TNONG KOOMG EMIONG Kol GTOV
KaOOPIGUO TV EAIYIOTOV YPOVAOV ATOKPLO

YynHa 1.8. "Eva mapdadeiypo tov mpofréyemv tov MEDSLIK katd t oidpkelo Hedétng mov
mpaylatomonke omd 1o Kumplakd Qkeoavoypapikd Kévipo ypnoiylomoidviog
Oepva LeTE®POAOYIKA Kol MKEAVOYPUPIKE OEGOMEVQ.

Zpoanyirn Hepifaliovirn Medétn avapopika e Ti¢ dpaotnplotntes vopoyovovlparwy F-25
evtog e Amoxdeionikig Owovollikng Zavng e Kvapiaxng Anpoxpatiog



Exronynon — Na ypnoipomoindei to poviého MEDSLIK yiwo va mpocdiopiotodv ot
mhovég  Kotevfbveel, TV JlppodV  OTNV  WEPOYN  0OEL000TNOMG,
YPNOUYLOTOIDOVTOS ETOYIOKE LETEMPOAOYIKG Kol ®KEAVOYPOQPIKE ototyeia. Ta
amoteAécplata va ypnotloromBodv yio va kabopiotel n mhavny eninton TV
SLlopPodV GTNV TEPLOYN, EVOEYOUEVMG Kol TV eMNPEAlOUEVDY TEPIBAALOVTIKMV
TOPWV, KOl 1 EKTIUNOTM TOL XPOVOL Tov Ypeldletal va eOAcovVY ot gV AdY®
dappoéc oTig aktéG TS Kumpov kot GAADV YopdV TNng EVPVTEPTG TEPLOYNS.

1.5.2 Ewnyosig Yo Emnpéc0eto ‘Edeyyo, Awoyeipron ko [lapakorodOnon

H Kvrpuoxkn Anpokpatio avabedpnoe Tpdoeoto T0 VOUIKO TG TAICI0 Yo Vo TO evappovicel
Tpe¢ Pe v odnyia 94/22/EC tov Evpomaikod KowofovAiov yio Tovg 0povg Kot Tig £YKpiceLs
v v TpOPAEYT, TNV £PELVO KAl TNV TOPOYOYN TV vopoyovavipakwv. O vopog mepi
YdpoyovavOpakmv tov 2007 kot ot wepi YopoyovavBpakwv Kavovicpoi tov 2007 amotelodv 10
Boocikd vVopwod TANIGIO Yoo TG OpaoTNPOTNTEG TETPEACIOL Kol 0aePiov oIV TEPLOYN
adelodotong. Evtovtoig, n Kompog dev éxel 610 mapdv 01dd10 Kavovioovg oL va, SIETOvV To
VYPA amOPANTA YEOTPHGE®V ) TO. OTOPANTO OO VTEPAKTIES EYKATAGTACELS.

Agv evtomiomnkav Evponaikég odnyieg 1 katevBuvtipieg 0dnyieg mov va apopodVv oTov EAEYYO
TOV JPPOdYV amd VLREPAKTIEC OPACTNPOTNTEG 7YoL TNV EPevva Kol eKHeTdAAEvOn TV
vdpoyovavOpdkwv.  Evtovtolg 0o mapdAinio  oOvolo KotevOuVTAPLOV 0dNYLDV  £YoVV
ypnooromObei amd dAieg ydpeg MEAN g Evpomaikig ‘Evoong Avtég sivor m Zoppoon
OSPAR ko1 m Zoppaon g Bapkedovng.

YouBaon OSPAR . T Tig meplocoTepes YDOPEC-TAPAY®OYOVS VOpoyovavlpdkmy g AVTIKAG
Evponng (ta cupfordopeva HéAN givan to Bélylo, i Aavia, n @wviavdia, n TaAria, n T'eppavia, n
Iohavdia, n IpAavdia, to AovEelPovpyo, o1t Katw Xmpeg, 1 Noppnyia, n [Hoptoyairia, n lonavia,
n Zovndia, n EABetia, kot 1o Hvopévo Baciielo), n «Xuvonkn yia v tpoctoacio Tov Oaldosiov
nepifdilovtoc Tov Bopeloavatolikod Athavtikod» (ZvvOnkn OSPAR) sivor n Bdon yo Tig
€Bvikéc vooBeoieg mov S1EmOVY TNV AmOPPIYT TOV VIEPUKTIOV.

Ot dpactmprotnteg oto mhaicto g Zvvnkng OSPAR opyavovovtar og €& otpatnywés: (1)
npootacio. kot cvvtipnon tg OaAdooiag PromokiAdTTog Kot Tov owkocvotnidtev  (2)
eVTPoIopoc (3) emkivévveg ovoieg (4) Propnyavio meTperaiov Kol PLOIKOD AEPIOV OVOIKTG
Boldoong (5) padievepyéc ovsieg war (6) éheyyog war agordynon. H tétaptn otpotnyky
TEPMAUPAVEL TIG ATOPAGELS KOt TIC GVOTAGELS OYETIKA HE TIC YNUIKEG OVGIES, TOL OPYOVIKNG PHONG
PEVOTE YEOTPNOE®V, TN OYEIPION TV VIEPAKTIOV AmOPpUdTOY, T dwdbeon Tov HUn
YPNOUYLOTOIOVHEVOV VIEPAKTIOV EYKATACTAGE®V, TO TEPPAALOVTIKA GLGTHHATA dlayeiplong, Tig
JOKIUEG ToEIKOTNTAG, TNV TTapaKolovONon Kot vroPodr ekBécemv. Ta kpdn UEAN decplevovtan
va €QapOGoLV NG amopdoelg kKot cvotdcelg Tng OSPAR oto mAaicio tov gBvikov puOUieTIKoD
GLOTAHOTOG TOVG,

XoupBoaon g Bapkehovne. To 1976, 16 pecoyelokég yopeg vioBétnoay t «XZuvOnkn yuo v
npootoacia g Meooyeiov gvavtia otn pomaven» (Zvuvonkn g Bapkelovng). H Zovbnkn g

Baprelmvng mepthappfavel Eva mpmtoékoAlo mov avartoydnke yio va eEAEYEeL T pOTTOVGT KOTE Tn
OIPKEDL TOV VAEPAKTIOV  OPOCTNPOTATOV Yoo TNV  £PELVO Kol EKHETAAAELOT TV
vopoyovovOpdkov. To ev Ady® mpwtoéKolro viobethOnke to 1994 kot €yl vmoypoebel Kat
emukvpwbel amd v Konpo. Evtoitolg, dev éxel 1e0el akdpa og 10oy0 enedn dev €xel emkvpwbel
and tov amopaitnTto apldpd xopdv. To TpodTOKOALO S1ETEL TOV EAEYXO0 TOV emPAaPOV 1| NOXiOUS
0LGLOV KOl VAMK®V, TOV TETPEAAIOD KOl TV EA0OVY®V HIYHATOV, TOV ATOPANTOV YEOTPNOE®Y,
TOV OCTIKOV VYPOV AmoPANTOV, TOV GTEPEDV ATOPANTAOV, TOV E£YKATUCTAGE®Y VTOOOYNS, NG
o LVOPLOKN G POTOVONC KAT.

To TPOTOKOALO VIEPAKTI®OV dpACTNPOTHTOV TG XLvOnkng g Baprkeldvng ivar n Paon yia
v oUovpyio. TPoTOT®Y Yl TNV amdppyn amoPANT@v o€ BOAAGGL0 OKOGLOTHHATA GE
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Meooyewokég yopes g Evponaikng ‘Evoong kot propet va anoteréost 1o onpeio avapopds yio
v avantuén tov Kurplokodv anaithioemv avapopikd e TNV amdppiyn omoPANTOV VAEpAKTIOV
OpPACTNPLOTATOV YloL TNV £PELVA Kol TNV ekpeTdAlevon TtV vdpoyovavlpdkwv. Emmiéov m
YOpUPaon g Bapkeddvng mepiéyel cuyKevipoUEVEG G €val £YYPOQO TIG KOTELOLVTAPLEG 0dNYieg
Yo S1APOPEG VILEPAKTIES dPAGTNPLOTNTEG € avTifeon pe ) ZouPacn OSPAR..

Avo pelovektipota g ZoUPacng g Bapkeidvng mov mpénet va avapepBodv apopolv ap’ gvog
0T0 YEYOVOG OTL Oev  €xel VOUIKA vioBetnBel PHEypL onlepa, KUl APETEPOL OTL OL TPOVOLEC TNG OEV
glval emKopomomévec,.

Ewonynon — Oo wpénel vo, Kaboplotodv Ol amoLthGES Yo TN OloyEiplon Tov
ATOPANTOV TOV YEMTPNOEMY, Kol T®V GAA®V amoPANT@v mov oyetilovtal e Tic
OpaocTNPLOTNTEC  EKUETAAAELONG TV VOPOyovavOpdK®V oI  WEPLOYN
adedotnong.  Katd t avantuén tov ev Adyo omorthoewv Qo mpémel va
neBodv vIoY” o1 oyETIKEG TTPOVOLEG Tng ZVMPaong tng Bapkeidvng katl g
Y0puPaocng OSPAR. EmurAéov yivetoun giomnynon 6nwg yivel Aemtolepng avaivon
TOV TPOVOLDY TOL TPOTOKOAAOD VAEPAKTIOV SPAGTNPLOTHT®Y TNG ZOMPBaog TG
Baprelovng kot tov [Hopaptndtov Tov £tol dote vo emiPeformbel 6TL OAe o1
dpaotnplotreg €pevvag Kor eKUETAAAEVONG LOpOoyovavOphK®mY otn mEPLON
0.0€1000TN O™ G Vol COUP®VES |LE TIG ATOITNGELS TOV.

1.5.3 Elieiyeig Zroyeiowv

H Ilepiporroviikry Mehétn ocvpneptlaplfavel avaokOmTnNon TOV VEISTAPEVOV TEPIPOAAOVTIKMV
K0l KOWVOVIKO-OIKOVOUIK®OV GTOLYEIDV TNG TEPLOYNG.

Av Kot katd T ddpKeln EKTOVNONG TG JamoT®ONKE 1 EAAENYT GTOLXEI®V TOL APOPOVV GE Hial
oelpd and BéHata, Hovo O6ca givol oYeTIKA e To TPOYpPOpHo ade0d0TNoN G TapaTiBeviarl 0.
[Ipdtiomn elvar n éMAewyn yvodong oxetikd He v otkoAoyio, Tov vroBordcciov Opovg
EpoatocOévng (Seamount Eratosthenes), cvpmepilapfavopévig g éktaong Katl Tov BloAoyIKGV
YOPOKTNPIOTIKGOV TV KopoaAldv. [Ipokeiévov va koAvebei ovtd to kevd, Bo mpémel va
de€aybel Pio HEAETN avayvdPLong Tov OpovG, Yo va. yoptoypapnOei n éktaomn Tov fubov, yia va
TeKUN Pl N Topovcic TV KOPUAAIDY KOl GAA®V YOPOUKTNPIGTIKAOV TOVL TLOUEVa TG BdAaccag
(epifauna) ce oyéon e T0 YOUPAKTNPIGTIKG TOV, KOl Y10 VO TPOGOLOPIOTEL 1) TAVido, TG TEPLOYNG.

H xéloyn tov eldlelyeov avtov Bo emtpéyel v KOADTEPN KOTAVONGON TNG LIAPYOVGOS
TEPPUAAOVTIKNG KATACTAONG OTNV TTEPLOYN] AOE0OTNONG, OAAG deV Bewpeital wg amopaitnTn Kot
Koy cuVONK” Yo TNV GLVEYLIET TNG SLadIKaGToG 0dEL0O0TNONG.

YVVONTIKG TO GYETIKG EALEIPHOTO GTOLXEI®V OV TTpocdlopilovtal oty meptPailovtikn HeAéTn,
LE TIG OYETIKEG CLGTAGELG Y10, TEPALTEPM HEAETT, elvart Ta okOAovOL:

e AZwAdymon g owoloyiog Tov vmobBaidocsiov dpovg Epatocbivrg (Eratosthenes)
GUUTEPTLOUPAVOLEV®V TOV KOPOUAALDYV.

*  MetpnoElg TV GLUYKEVIPMGE®Y TV VOpoyovavlpdkmv kot Papéwv PeTdAiov ota Lot
Tov MVOUEVE TG BAAOGGOg GTNV TEPLOYN AOE00ATNONG, OVTOG MOTE va. gival dvvartn M
EKTIUNOT TOV EMATOCEO®V KOl OAAAY®V AOY® TOV JPOCTNPOTATOV EPELVOG KOl
eKpeTAAAEVONG TV VOIPOYOVAVOPUK®V GTNV TEPLOYN.

e  Eméxktaon N avénomn g avalvone TovV DEISTAUEVOV OKEAVIOV TPOYVOOTIKOV HOVTEA®V
pong mpokeldévov va. Pertiwbel n oakpifelo kot M alomiotioo TOV TPOGOUOIDGEMY TNG
Sl0OTOPAG TV JPPODV TETPELAioV.
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* XMooy emmpoceT@V oTOEI®V KOl 0E00UEVOV GE GYEOT E TO, VTOETIPOVELOKE pEVLTA,
T Beppokpacio Kot TV GANTOTNTA GTNV TEPLOYT UOE0SOTNOTC.
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