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GLOSSARY

Aarhus Convention

The UN Economic Commission for Europe
Convention on Access to Information,
Public Participation in Decision Making,
and Access to Justice in Environmental
Matters was established in Aarhus,
Denmark, in 1998. It requires that the
Azerbaijan government ensure the
universal availability of environmental
information to the public. It also requires
the Azerbaijan government to give the
public the chance to participate in
environmental decision-making over a
wide range of economic activities, and to
provide avenues through which members
of public may appeal decisions they feel
are not adequately considered. This
convention was updated by the Kiev
Protocol of 2003, and the Almaty
Amendment of May 2005.

Abandonment fund

Money set aside for closure and clean-up
of oil wells, as well as restoration of the
adjacent environment. The abandonment
fund set aside for ACG FFD will be
inherited and administered by SOCAR
after the term of the PSA finishes in 2024.

Abra Ovata

A mollusc that was introduced to the
Caspian Sea by Soviet authorities in the
1940s to supplement the food supply of
sturgeon (benthic feeding fish).

Absheron Ridge
A complex asymmetrical subsea ridge
oriented northwest-southeast that is an
extension of the Absheron peninsula upon
which the ACG Contract Area oil drilling
platforms are built.

Acartia Tonsa

A copepod (zooplankton) that invaded the
Caspian Sea via bilge water collected by
ships in the Mediterranean Sea that later
passed through the Volga-Don Canal.

Azeri, Chirag, and Gunashli (ACG)
Phase 1

The first phase of the full ACG field
development involved the placement of a
platform complex within the central part of
the Azeri oil field (Northing 4433320
Easting 9530150 Pulkovo 1942 Grid),
installation of a 30-inch offshore pipeline of
over 190 km length, and construction of an
onshore terminal for the processing of oil

and gas. The offshore platform complex
included two platforms connected by
bridge: the production, drilling, and
quarters (PDQ) platform; and the
compression and water injection platform
(CWP). The ESIA for this project was
completed in February 2002 (by URS
Corporation Ltd.), and the construction
was scheduled for completion in late 2004.
Production is estimated to peak around
2008.

ACG Phase 2

The second phase of the full ACG field
development involved the placement of
platform complexes within the western and
eastern portions of the Azeri oil field,
expansion of the CWP platform at Central
Azeri (Phase 1 facility), installation of a
second offshore 30-inch pipeline of over
190 km length, and the addition of onshore
processing facilities for processing the
additional volumes produced by the Phase
2 wells. The ESIA for this project was
completed in late 2002, and construction
was scheduled for completion in March
2006 for the West Azeri platform (date of
first oil) and January 2007 for the East
Azeri platform. Production is estimated to
peak in 2014 for the West Azeri well, and
2015 for the East Azeri well.

ACG Phase 3

The third phase of the full ACG field
development involved the placement of a
platform complex within the Deepwater
Gunashli (or western Chirag) field, drilling
of a main well and two flanking well
complexes (connected to the main well
platform by subsea umbilical), an offshore
spur pipeline connecting to both the Phase
1 and Phase 2 30-inch mainlines, and a
further expansion of the onshore terminal
to handle the additional oil and gas in
preparation for its export. The ESIA for this
project was completed in October 2004
(by URS Corporation Ltd.), and the
construction was scheduled for completion
in early 2008. Production is estimated to
peak around 2010.

Acute toxicity

The property of a substance that has a
toxic effect on a living organism exposed
to a lethal dose over a short period relative
to the lifespan of the organism.
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Admiralty

Refers, in the context of this report, to the
Admiralty of the former Soviet navy, which
produced navigation charts of the Caspian
Sea still in use today.

AFS Convention

The International Convention on the
Control of Harmful Anti-Fouling Systems
on Ships was established by the
International Maritime Organisation (IMO)
in October 2001. It is not yet in force, but
once it has reached the threshold of 25
nations ratifying it with greater than 25
percent of total world shipping tonnage, it
will require, with respect to this project,
that the Azerbaijan government prohibit
the use of organotin compounds as anti-
fouling biocides on the hull of ships flying
its flag or making use of its port or offshore
facilities.

Aggregates Management
Environmental Focus
That portion of the  Contractor

Implementation Plans and Procedures
(CIPP) that details the approaches and
methods employed for environmentally
responsible storage, use, and disposal of
gravel and crushed rock.

Alien species / Introduced species

A species that has not evolved naturally
within, or is not native to, the environment
it inhabits..

American Petroleum Institute (API)

The largest petroleum industry trade
association in the world is also the
foremost authority on petroleum industry
standards and practices. API Gravity is a
reference system for the density of crude
oil and constituent hydrocarbons.

Amphipod

A small crustacean of the order
Amphipoda having a laterally compressed
body with no carapace (often described as
“shrimp-like”).

Anode

The negative contact from which electrons
flow out of to return to the circuit. Literally,
the path through which the electrons
ascend out of is an electrolyte solution.
The other charged electrode in the same
cell or device is the cathode.

Annelid

Any of various worms or wormlike animals
of the phylum Annelida characterised by
an elongated, cylindrical and segmented
body (includes earthworms and leeches).

Anthropogenic
Effects or processes that are derived from
human activity.

Appraise

In the BP Capital Value Process, within
this first stage a wide range of project
concepts are identified and considered in
terms of their feasibility. Recommended
options based on this first stage of
analysis are passed into the second, or
Select, stage.

Aquifer

An underground layer of water-bearing
permeable rock or unconsolidated material
(gravel, sand, silt, or clay) from which
groundwater can be extracted.

Aromatic hydrocarbons

The group of hydrocarbon molecules that
incorporate one or more planar sets of six
carbon atoms. Also called arenes, the
group includes: Benzene, Toluene,
Ethylene, Xylene, etc. Can be Monocyclic
(MAHS) or Polycyclic (PAHS).

Arsenic

A highly poisonous metalloid that has high
acute and long-term toxicity to aquatic life,
as well as high acute and moderate long-
term toxicity to birds, and terrestrial
animals. Where soil content is high, plant
growth and crops may be reduced. It is a
persistent pollutant that will bioaccumulate
in fish and shellfish. Arsenic can sublimate
when exposed, or burned within industrial
processes; once in gaseous form, it can
settle into the soil or water. Elemental
arsenic is not water soluble, but many of
its compounds are, and occur naturally in
groundwater. (CAS 7440-38-2)

Asian Development Outlook (ADO)

A branch of the Asian Development Bank
(ADB) that assesses economic trends and
prospects in the developing countries of
Asia.
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Azerbaijan Business Unit (AzBU)

A corporate unit within BP that operates
under a number of Production Sharing
Agreements (PSAs) and a Host
Government Agreement (HGA) made with
the government of Azerbaijan. In the
Republic of Georgia and Turkey, the AzBU
also operates under HGAs specifically
covering export pipelines and terminals.

Azerbaijan Strategic Performance Unit
(AzSPU)

A corporate unit within BP that organizes
business unit activities along strategic
lines. SPUs operate under the direct
supervision of their respective executive
committee (ExCo).

AzPetrol

Retail Petroleum Company maintaining a
petroleum receiving facility on Sangachal
Bay south of the pipeline landfall location.
Tankers servicing the AzPetrol Sangachal
facility routinely cross the pipeline route on
their way to dock.

Azeri Chirag
Contract Area
Refers to International Contract
(Production Sharing Agreement) No. 1
signed between the government of
Azerbaijan and representatives of the
Azerbaijan International Operating
Company (AIOC) on September 20, 1994
(ratified on December 2 and coming into
effect December 12 of the same year). BP
maintains operational control of wells and
infrastructure inside and leading out of the
ACG Contract Area.

Gunashli (ACG)

Back Ridge Province

A province assigned in the ACG Contract
Area Baseline Survey (1996) to that part of
the Contract Area north of the crest of the
Absheron Ridge. It is characterized by
gentle slopes to the northeast that may be
either rough and irregular (with gas seeps
and other gas-charged sediments), or
smooth and featureless.

Baltic Sea Vertical Datum

The contour of O m vertical elevation
recognized within Azerbaijan, taken from
the mean lower low water line of the Baltic
Sea near the Pulkovo Observatory
(located in St. Petersburg, Russia).

Barium
This metallic material is a key component
of barite, which is used as a weighting

element in drilling fluids. Barite contains
barium sulphate, which does not dissolve,
nor bioaccumulates.

Barrels

The traditional English and American unit
of measure of oil volume (originating in
early Pennsylvanian oil fields),
standardized in 1866 to equal 159 litres
(0.159 m*) or approximately 35 imperial
gallons (42 US gallons).

Basel Convention

The Convention on the Control of
Transboundary Movements of Hazardous
Waste and Their Disposal was established
in Basel, Switzerland, in 1989 (brought
into force in 1992). It requires that the
Azerbaijan government ensure minimum
generation of hazardous waste, adequate
disposal facilities for wastes that are
generated, and effective management of
hazardous waste (minimizing threats to
human health and the environment).

Beach haul

The act of pulling pipeline from the nearest
location in which the pipelaying barge
(PLBG) can anchor offshore (in this case,
1.2 km out) to the location where the
offshore pipeline ties in with the onshore
pipeline at the landfall site.

Benthos

Organisms attached to or resting on the
bottom sediments and those which bore or
burrow into the sediments.

Berm (also finger pier)

For this project, this is a jetty installed at a
right angle to the shoreline to
approximately 3 m depth.

Bern Convention

The Convention on the Conservation of
European Wildlife and Natural Habitats
was established in Bern, Switzerland, in
1982. This international treaty establishes
the coastline of Azerbaijan as an area of
special conservation interest (ASCI) within
a European Emerald Network of similar
areas. As such, the impact of the ACG
FFD PWD project on the coast must be
assessed in terms of this treaty.
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Best Practicable Environmental Option
(BPEO)

An evaluation procedure adopted by Great
Britain in January 1976 with the goal of
managing wastes and other environmental
implications of project options, along with
safety and cost considerations. The Royal
Commission on Environmental Pollution
writes: “The BPEO procedure establishes
for a given set of objectives the option that
provides the most benefits or the least
damage to the environment as a whole, at
acceptable cost, in the long term as well
as in the short term.”

Biochemical Oxygen Demand (BOD)
The amount of oxygen required by aerobic
microorganisms to biodegrade the organic
matter in a sample of water, such as that
polluted by sewage. It is used as an
indicator of the quality of a water body.

Biocides

A chemical agent that can be added to
fluids for the purpose of preventing or
limiting growth of bacteria or other living
organisms.

Biodegradable

Susceptible to breakdown into simpler
compounds by microorganisms in the soll,
water, and atmosphere. Biodegradation
often converts toxic organic compounds
into non- or less toxic substances.

Biological Treatment

A treatment option for produced water
where bacteria are introduced into
produced water to consume its organic
components. The bacteria produce carbon
dioxide gas and sludge from the organic
components it consumes. This is not a
stand-alone treatment of produced water
and would require additional treatment
before release. The option is not
considered viable as the sludge would
have be disposed into an appropriate
landfill by truck (posing a potential hazard
to traffic and workers), control of its
disposal would have to be passed along to
a third party (landfill management) which
poses a risk if mismanaged, and public
perception of threats to wildlife from
discharge of treated water would pose a
risk to company reputation.

Biomass

The dry or wet weight of organisms
inhabiting a particular ecotope, usually
expressed in grams or kilograms per unit

area. Often used comparatively to
determine the environmental health of an
area.

Biotope

An area that is uniform in environmental
conditions providing habitat for a specific
assemblage of animal and plant life.

Bivalve

A marine or freshwater mollusc belonging
to the class Bivalva. They have a laterally
compressed body and a shell consisting of
two hinged parts that are more or less
symmetrical (includes scallops, clams,
oysters, and mussels). They feed by
siphoning and filtering small particles from
water, and can be attached to surfaces or
buried in sand or sediments.

Black water
Sanitary sewage  wastewater and
associated solids. Must be treated to
national and international standards before
any discharge.

Blend water
Water used for dilution of saline Produced
Water.

BP Capital Value Process (CVP)

The assessment process whereby BP
identifies the most justified option for a
project; this is closely aligned with the
steps of engineering design. The steps
used in this process include: appraise,
select, define, execute, and operate.

Brackish

Saltier than freshwater, but not as salty as
seawater (for many brackish water bodies,
the surface water salinity varies
considerably, both over distances and
over time). The precise range is between
0.5 and 30.0 parts per thousand (%o)

Brownfield

Under definition used in the United
Kingdom, brownfield lands are any
previously developed land to be used for
future development, irrespective of the
presence of contaminants. Under the
definition used in the United States,
brownfield lands are abandoned or
otherwise  under-used industrial or
commercial sites where future
development is complicated by real or
perceived environmental contamination.
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Bund

A wall or dyke around storage tanks to
contain the contents in case of rupture or
spillage.

Cadmium

A relatively rare, soft, bluish-white,
transition metal, this element and its
compounds are highly toxic even in low
concentrations and will bioaccumulate in
organisms and ecosystems making it
highly persistent. It is highly toxic to
aquatic life. No data exists for its toxicity to
plants, birds, or terrestrial animals.
However, it is classified a probable
carcinogen, and has been known to
produce cancer in test animals.

Carbon Dioxide (COy)

A ‘greenhouse’ gas suspected of
contributing to climate change.

(CAS 124-38-9)

Carbon Monoxide (CO)

A gas suspected of contributing indirectly
to climate change by enhancing ozone
production near the earth’s surface. Highly
toxic to humans, and able to enhance
photochemical smog formation. (CAS 630-
08-0)

Cathodic Protection (CP)

A technique used to control corrosion of a
submerged metal surface by making that
surface the cathode of a localized
electrochemical cell. This is done by the
placement of a nearby galvanic or
sacrificial anode source with a higher
electrochemical potential. This anode
eventually wears away and must be
replaced.

Cement

Used to set casing in the well bore and
seal off unproductive formations and
cavities. It is also used as a coating to add
weight to submarine pipelines.

Central Waste Accumulation Area
(CWAA)

A designated waste collection facility
serving a specific area; also may include
facilities for incineration or disposal of
hazardous substances.

Chemical Oxygen Demand (COD)

An indirect measure of the amount of
organic pollutants in water, determined by
the amount of oxygen consumed by such
pollutants per litre of aqueous solution.

Chemical Treatment Skid

A treatment system that injects chemicals
into water to reduce contaminants within
the stream and optimise the processes for
which the water will be used.

CHEMMAP

A 3-dimension chemical discharge model
designed to predict trajectory, fate,
impacts, and biological effects of a variety
of chemical substances, used in this ESIA
to predict the results of a Produced Water
spill in both nearshore and offshore
regimes. The modelling software is
produced by Applied Sciences Associates
(ASA), Inc. (http://www.chemmap.com/).

Chromium

A naturally occurring, steel-gray, hard
metal with a high melting point no odour or
taste. Chromium (Ill) occurs in nature and
may be found at low background levels
everywhere.  Chromium metal and
chromium (Ill) compounds are not usually
considered health hazards, but chromium
Il has a known moderate acute toxicity
within aquatic life.

Chromium (VI) (hexavalent chromium) is
released by industrial processes and can
be toxic if orally ingested or inhaled. Most
chromium (VI) compounds are irritating to
eyes, skin and mucous membranes.
Chronic exposure to chromium (VI)
compounds can cause permanent eye
injury and is an established human
carcinogen.

Chromium will bioaccumulate in organisms
(e.g. accumulates in fish) and ecosystems

Combustion emissions

Air pollutants that result from incineration
of materials or gasses (typically fossil
fuels).

Commissioning

Preparatory work, servicing etc. usually on
newly installed equipment and all testing
prior to full production.

Glossary
January 2007



ACG FFD PWD Project ESIA

Final Report

Communicable Diseases Awareness
and Prevention Social Focus

That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the minimum standards
for education and safe practices in the
prevention of the spread of communicable
diseases among contractor employees
and the communities near the project site.

Compression and
Platform (CWP)

One of two platforms at the Central Azeri
platform complex in the ACG Contract
Area. It is dedicated to injection of
produced water into the ACG reservoir.

Water-injection

Consequence
The resultant effect (positive or negative)
of an activity’s interaction with the legal,
natural and/or socio-economic
environments

Consortium
With respect to this project, this is a joint
venture enterprise used by the oil industry
as a vehicle for joint operations where a
distinct local legal entity and joint staffing
are required.

Contract Area

Area of the sea that has been sub-divided
and licensed/leased to a company or
group of companies for exploration and
production of hydrocarbons.

Contractor Control Plans (CCP)

A description originated by an owner
company of the mechanisms that allow the
company to ensure that its contractors
fulfill their contractual commitments and
implement mitigation actions for which
they are responsible.

Contractor Implementation Plans and
Procedures (CIPP)

A description originated by the contractor
to describe the measures by which they
will implement their contractual
commitments and mitigation measures for
which they are responsible.

Convention on Climate Change
(UNFCCC) and Kyoto Protocol

The UN Conference on Environment and
Development Framework Convention on
Climate Change was established at the
Earth Summit held in Rio de Janeiro in
1992. The Kyoto Protocol modified this
Convention, providing for established

limits to greenhouse gas (GHG) emissions
among industrialised (Annex ) and
developed (Annex II) countries. The
Convention defines Azerbaijan as a
developing country, which is not subject to
the emissions restrictions of the treaty.
However, at the same time, it cannot sell
emission credits to other countries until it
volunteers to become an Annex | country.

Convention on the International Trade
in Endangered Species (CITES)

The Convention on the International Trade
in Endangered Species of Wild Flora and
Fauna was drafted at a World
Conservation Union (at the time called the
International Union for the Conservation of
Nature and Natural Resources, or IUCN)
meeting in Nairobi, Kenya, in 1963. It was
established as treaty in Washington, DC,
in 1973 (set in force in 1975). The
convention requires that the Azerbaijan
government prohibit the international trade
of endangered wildlife and flora endemic
to its environment. This convention was
updated by the Bonn Amendment of 1979,
and the Gabarone Amendment of 1983.

Copepod

Small crustacea, represented by a large
number of of mainly planktonic marine and
freshwater species.

Copper

Copper is a reddish-coloured metal, with a
high electrical and thermal conductivity.
Copper is naturally occurring in rocks,
soils and sediments and is an essential
nutrient to all higher plants and animals.
In animals, it is found primarily in the
bloodstream, as a cofactor in various
enzymes, and in copper-based pigments.
In sufficent amounts, copper can be
poisonous or even fatal to organisms.

Copper (Il) compounds are toxic to aquatic
life (toxicity is affected by water softening,
alkalinity, and pH). Copper will
bioaccumulate in fish tissues. It is less
toxic in soil than in water, and is released
into the atmosphere as particulate
emissions from extraction and
manufacturing industrial processes.
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Corrosion

The eating away of metal by chemical or
electrochemical action. The rusting and
pitting of pipelines, steel tanks, and other
metal structures is caused by a complex
electrochemical action in which the
metallic surface of the structure acts as an
anode (see Cathodic Protection).

Corrosion inhibitors

Chemical compounds that, when added in
small concentration, stops or slows down
corrosion of metals and alloys.

Cost

In the BP Capital Value Select Process,
this is the analysis of the initial expenditure
and operating costs over the life of the
field or project. This includes capital
expenditure estimates, the cost of
manufacture, construction, and
installation.

Cover

The depth of the outside of the top of a
pipe from the final grade of the ground
surface.

Crude oil
An unrefined mixture of naturally occurring
hydrocarbons with varying densities and
properties.

Ctenophore

Any of various marine animals of the
phylum Ctenophora, having transparent,
gelatinous bodies bearing eight rows of
comb-like cilia used for swimming. Also
known as comb jellyfish.

Cuttings

The fragments of rock dislodged by the bit
and brought to the surface in the mud.
These are reinjected into the reservoir at
the Central Azeri platform.

Cumulative impact

Environmental and/or  socio-economic
aspects that may not on their own
constitute a significant impact but when
combined with impacts from past, present
or reasonably foreseeable future activities
associated with this and/or other projects,
can result in larger and more significance
impact(s).

Decommissioning

Shutdown of the pipeline with system
cleaning and dismantling of any facilities.
This will be detailed one year before the
overall project completes production of 70
percent of identified reserves.

Define

In the BP Capital Value Process, within
this third stage the finalised option (the
option not rejected in either Appraise or
Select stages) is developed to provide
technical definition, cost, project
schedules, and funding for the proposed
project. Once this stage is completed, the
project is passed into the fourth, or
Execute, stage.

Demulsifier

A chemical used to break down crude-oil
water emulsions. The chemical reduces
the surface tension of the film of oil
surrounding the droplets of water. The
water then settles to the bottom of the tank
(oil is generally lighter than water).

Diatom

Any microscopic one-celled or colonial
algae of the class Bacillariophyceae,
having cell walls of silica consisting of two
interlocking symmetrical valves.

Dibenzothiophene

Also called DBT, this is a lightweight PAH
consisting of two benzene rings connected
to a sulphur atom found within crude oil. It
is much more persistent than many other
PAHs (in one study, DBT was found 10
years after its introduction to a soil
sample). Acute toxicity is rare for humans,
fish, or terrestrial animals as a result of
exposure to low levels of any PAH, and
the greatest danger posed by this
compound is in long-term exposure; it is a
possible carcinogen. (CAS 132-65-0)

Dispersion modelling

A mathematical simulation usually
performed on a computer that shows how
pollutants will disperse in an ambient
medium.

Dissolved Gas Flotation (DGF)

An oil separation process where fuel gas
is introduced to a tank of produced water.
Oil and oil-coated solids within the water
mixture will collect onto the fuel oil and rise
to the top of the water.
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Downhole injection
Injection of material down a well.

Downtime

A period when any equipment is
unserviceable or out of operation for
maintenance.

Draught

The depth of the bottom of a ship below
the waterline. May be extended by
heaving (up-and-down motion of the ship
from interaction with waves), pitch
(rotation of the ship about its transverse
axis), and squat (an induced local
depression in the sea surface caused by
the motion of the ship).

Ecotoxicity

The effect of toxins as measured in terms
of environmental exposure (usually
determined through a tiered effects
process or analysis).

ECso (Median Effective Concentration)
The concentration of a chemical at which
50% of the test population exhibits a
defined response to that chemical.

Effluent
Liquid waste products emitted by an
operation or process.

Electrostatic Coalescer

An electrical devise that uses water’s
conductive qualities to extract it from other
non-conductive fluids, such as crude oll;
both water and crude oil are allowed to
coalesce, or mass together, separately.
Traditional coalescers are used toward the
end of the separation process, as
produced water in large quantities often
forms a bridge between electrodes and
shorts out the process.

Emission Factor

An average emission rate for a given
pollutant from a given source, relative to
units of activity. This is measured using
real time data collected over a specific
period.

Enhanced Offshore Separation

A treatment option to remove produced
water from product at each of the
production wells so that the water content
in the product is low enough for other
disposal options to become feasible.
Water separated at the platforms (by
either an electrostatic coalescer or a
vessel internal electrostatic coalescer —
VIEC) would be reintroduced directly by
injection to the offshore reservoir.

Environmental and Socio-economic
Impact Assessment (ESIA)

Systematic review of the environmental or
socio-economic effects a proposed project
may have on its surrounding environment.

Environmental aspect

An element of an organisation’s activities,
products or services that can interact with
the environment.

Environmental Issues Identification
(ENVIID) Workshop

A meeting where experts and concerned
individuals meet and compile a list of all
potential effects that could result from the
execution of a project, identifying
significant environmental impacts and key
issues for further consideration.

Environmental Assessment (EA)

In the BP Capital Value Select Process,
this is the analysis of the environmental
and socio-economic standards set for the
project. This should include not only the
direct impacts, but also perceptions that
may introduce risks to company
reputation.

Environmental impact

Any change to the environment, whether
adverse or beneficial, wholly or partially
resulting from an organisation’s activities,
products or services.

Environmental Management System
(EMS)

System established to manage an
organisation’s processes and resultant
environmental impacts (one exists for BP’'s
Azerbaijan Business Unit).
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Environmental Risk Assessment (ERA)
An examination of risks resulting from
technologies, practices, processes, and
industrial activities that may pose a threat
to ecosystems, fauna, and humans. This is
predominantly a scientific activity that
critically reviews available data to identify,
determine the validity of, and quantify risks
associated with a potential threat for the
purpose of effectively managing them
within a project.

Environmental and Social Management
System (ESMS)

System established to manage an
organisation’s processes and resultant
environmental impacts (one exists for the
ACG Full Field Development project).
Environmental receptors

Any of various organisms that are directly
or indirectly affected by environmental
impact.

Environmental Statement
Formal document presenting the findings
of an ESIA process for a proposed project.

EPA 16
A group of 16 PAHs designated by the
U.S. Environmental Protection Agency as
priority pollutants. These include the
following:

e acenapthene
acenaphthylene
anthracene
benz[a]anthracene
benzo[b]fluoranthene
benzolk]fluoranthene
benzo[g,h,i]perylene
chrysene
dibenz[a,h]anthracene
fluoranthene
fluorine
indenol[1,2,3-co]pyrene
naphthalene
phenanthrene and
pyrene [CAS 129-00-0].

The justification behind selecting these as
priority pollutants was that these had the
highest carcinogenic effects among the
120 known PAHS.

Espoo Convention

The UN Economic Commission for Europe
Convention on Environmental Impact
Assessment in a Transboundary Context
was established in Espoo, Finland, in
1991. It requires that the Azerbaijan
government notify countries that might be
subject to potential transboundary
environmental impacts (particularly in the
event of a disaster) of a project it approves
before it is constructed.

Evaporation pond

A process used for produced water
disposal where contaminated water is
collected in a pond and allowed to
evaporate naturally. The option is not
considered viable as the pond sludge must
be disposed periodically as hazardous
waste, wildlife may become exposed to
toxic levels of salt and chemicals through
use of the pond, local evaporation rates
are not large enough to dispose the
required quantity of produced water
without use of an extensive-sized pond,
residency time may lead to unpleasant
odours for nearby residents, and water
may escape from the pond through
leakage or a storm event.

Execute

In the BP Capital Value Process, within
this fourth stage the detailed engineering
occurs on the final option, providing
design, cost details, and schedule
generally defined during the third, or
Define, stage. Construction work takes
place prior to the fifth, or Operate, stage.

Export pumps

With respect to this project, export pumps
are pumps used to extract Produced
Water from storage facilities into the
pipeline that eventually leads to reinjection
back into the reservoir below the ACG
Contract Area. The use of three electrically
driven centrifugal pumps allows for flows
that are in excess and below peak flow
conditions within the pipeline, and allows
for routine maintenance of export pumps
without interruption of Produced Water
flow within the pipeline.

Fauna Management Environmental
Focus

That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the minimum effort
required by the contractor to prevent
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impacts to critical fauna in the vicinity of
the project during construction activity.

Fetch

The distance over water at which wind
acts in the creation of coastal waves. This
affects longshore drift, coastal erosion,
and in enclosed bodies of water such as
the Caspian Sea, localised sea swelling
(such as what is seen in Khazri and
Gilavar wind events at Baku).

Flow Meter Totaliser

A device used to measure the rate of fluid
flow and provide a total flow volume for a
given period.

Fluvial
Of or relating to rivers or streams or
produced by the action of a river or
stream.

Footprint
The impact/impression on the seabed or
land from a facility.

Formation
A rock deposit or structure of homogenous
origin and appearance.

Fugitive emissions
Very small chronic escape of gas and
liquids from equipment and pipework.

Garadag Executive Power

The executive branch of the district
government with jurisdiction in the
Garadag District of the Baku Sahar or
Municipality (location of the Sangachal
Terminal, situated southwest of the built
up area of Baku).

Gastropod

Any of the various mollusks of the class
Gastropoda such as the snail; they
characteristically have a single, usually
coiled shell or no shell at all, a ventral
muscular foot for locomotion, and eyes
and feelers located on a distinct head.

Gilavar wind

Gale-force coastal winds that blow from
the south in the vicinity of the Absheron
Peninsula. These usually occur ahead of
clear (winter) or hot (summer) weather,
and may change the Caspian sea level
elevation in the vicinity of Baku and
Sangachal Bay.

Grey water

Wastewater generated from the drainage
of used shower water, sink water, and
laundry water. May be discharged directly
into seawater without treatment, according
to MARPOL standards.

Grounding

The running aground of a ship, or the
bumping of a ship on the seabed or on
seabed obstacles (such as a pipeline).

Habitat

An area where particular animal or plant
species and assemblages are found,
defined by environmental parameters.

Halocarbons

Chemical compounds where one or more
carbon atoms are linked covalently to one
or more halogen atoms (fluorine, chlorine,
bromine, or iodine). Commonly used as
solvents, pesticides, refrigerants, fire-
resistant oils, elastomers, adhesives and
sealants, electrical insulation, and plastics.
Harmonised Offshore Chemical
Notification Format (HOCNF)

A format used for communicating an
inventory of chemicals kept at an offshore
site (such as an oil rig). The HOCNF has
been in use in European Union countries
since 2002, and is regulated under the
terms of the OSPAR Treaty. UK-based
companies are using an amended form of
the traditional OCNS to meet the
standards of the HOCNF.

Hazard

The potential to cause harm, including ill
health or injury; damage to property, plant,
products or the environment; production
losses or increased liabilities.

Health, Safety, and Environmental
(HSE) Management Plan

A description of the means of achieving
health, safety  and environmental
objectives.

Health, Safety, and Environmental
(HSE) Management System

The company structure, responsibilities,
practices, procedures, processes and
resources for implementing health, safety
and environmental management.
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Hook-up and Commissioning (HUC)

The phase that follows offshore
development (pipeline) installation during
which all connections and services are
made operable and commissioned (started

up).

Hot work

Work performed on heated apparati (such
as an operating production facility). These
require special procedures to ensure
worker safety and safe uninterrupted
operation of the facility.

Hydrocarbon

Organic chemical compounds of hydrogen
and carbon atoms. There are a vast
number of these compounds and they
form the basis of all petroleum products.
They may exist as gases, liquids or solids,
examples being methane, hexane and
asphalt.

Hydrostatic testing/Hydrotest

The checking of the integrity of a container
(e.g. tank or pipe) by filling it with water
under pressure and testing for any loss of
pressure.

Induced Gas Flotation (IGF)

A water separation device that passes air
bubbles through an oil-water mixture in
order to induce the lighter oil to the top of
the water column. It is then skimmed off
and returned into the system for further
processing.

Inert Gas

A gas that does not chemically react under
normal circumstances. These are used to
flood compartments when there is fire or
imminent danger of fire.

Injection well
A well used to introduce fluids into a
reservoir, usually for enhanced recovery.

Integrated Control and Safety System
(ICSS)
A computer-enhanced system that
provides operational control of a complex
system.

Integrated Environmental Monitoring
Programme (IEMP)

A programme by which all existing
environmental monitoring related to the
ACG FFD is coordinated and rationalised
in a cost-effective and practicable manner,
with the intent of ensuring regulatory
compliance, effective environmental
management, and corporate reputation
are addressed. The programme serves as
a basis for design of future individual
studies that will provide accurate,
defensible, and interpretable data that
reflects ongoing changes to environmental
conditions, can withstand international and
national  scrutiny, demonstrate the
effectiveness of BP Environmental Policy,
and provide the means to compare BP
activities with predictions set forth in its
ESIAs and other source documents.

Internally Displaced People (IDP)
Individuals who have been forced to leave
their home for reasons such as natural
disasters or war, which have not crossed
an international boundary.

Iron

The most abundant metal on earth, iron is
usually beneficial to life, but typically forms
toxic compounds when in excess. In
humans, excess iron can cause liver and
kidney damage. Some compounds are
carcinogenic. (CAS 7439-89-6)

Khazri wind

Gale-force coastal winds that blow from
the north in the vicinity of the Absheron
Peninsula. These are cool (summer) or
cold (winter) winds that can reach 40 m/s
(mid-range Category 1 hurricane speeds
on the Saffir-Simpson scale), and may
change the Caspian sea level elevation in
the vicinity of Baku. (Name of the wind is
derived from the ancient city of Khazar,
near present-day Astrakhan, Russia.)

Kiev (SEA) Protocol to the Espoo
Convention

The May 2003 modification to the UN
Economic Commission for  Europe
Convention on Environmental Impact
Assessment in a Transboundary Context
(also called the Strategic Environmental
Assessment Protocol) will require, once in
force, that the Azerbaijan government
review all official draft plans and
programmes. It also provides for extensive
public participation in evaluation of these
draft plans and programmes.
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Landfall

The beach location where pipelines cross
the Caspian Mean Lower Low Water
(MLLW) contour on their way between
Sangachal Terminal and their respective
offshore installation (located near Northing
4451150 Easting 9371420 Pulkovo 1942
Grid).

Larvae
A juvenile form of animal that develops
into a different form.

LCso (Median Lethal Concentration)

The concentration of a chemical measured
in a standard test for its toxicity where 50
percent of a test population is killed within
a specific time period.

Lead

A soft, heavy, and toxic metal, lead is
bluish white when freshly cut but tarnishes
to dull gray when exposed to air. The
metal has poor electrical conductivity and
is highly resistant to corrosion.

Lead is a poisonous metal that can
damage nervous connections (especially
in young children) and cause blood and
brain disorders. In the environment lead
can mean death to fauna, and slowed
growth to flora. Soft water can increase
lead toxicity for both flora and fauna. Long-
term exposure for fauna to non-lethal
doses of lead will shorten lifespans,
decrease reproductive health, and cause
both appearance and behavior changes. It
is highly persistent in water and may be
bioaccumulated. Lead compounds can
change with exposure to sunlight, air, and
water, but lead will stay in soil, dust, and
sediment for many years.

Lessons learned

Case studies involving mistakes made in
similar situations to a given project,
performed with the intent of avoiding those
same mistakes in the future.

Liquid hydrocyclone

A devise that uses centrifugal motion to
increase the gravitational forces applied
toward separation of oil (generally of a
lighter specific gravity) from water.

Littoral

The part of the shore that is under water at
high tide and exposed when the tide is
low. Also known as the intertidal zone.

London Dumping Convention

The Convention on the Prevention of
Marine Pollution by Dumping of Wastes
and Other Matter (also called LC72) was
established in London, UK, in 1972. It
requires that the Azerbaijan government
regulate the dumping of waste materials
from ships in the Caspian Sea. Regulated
material are either black-listed (prohibited
from being dumped) or grey-listed
(requires special care in being dumped).

Lowest Observable Effect
Concentration (LOEC)

The smallest amount of a substance that
may cause an adverse alteration of
function, growth, development, or life span
on a target organism.

Low Pressure Separator (LPS)

The existing method for separating
processed water from product in the ACG
field.

Macro Porous Polymer Extraction
(MPPE)

A process for extracting a target fluid from
a stream by passing the stream through a
filter consisting of macro porous polymer
beads which contain an extraction fluid
inside.

Mammal

A class of warm-blooded vertebrates,
Mammalia, having mammary glands in the
female.

MARPOL (1973/1978)

The Protocol of 1978 Relating to the
International Convention for the
Prevention of Pollution from Ships (1973)
was established by the International
Maritime Organisation (IMO) in 1978, and
came into force in 1983. It requires, with
respect to this project, that the Azerbaijan
government regulate protective measures
aimed at prevention, control, and reduction
of potentially unplanned discharges of
Produced Water (particularly under
Annex |, Prevention of Pollution from Oil).

Mat/Mattress

A structure to support and protect the lay
down head and pig launcher/receiver
during installation and pre-commissioning
activities and also to provide any
additional dropped object protection to the
pipeline and tie-in spool arrangement.
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Maximum Permissible Concentrations
(MPC)

The regulatory value defining the greatest
concentration of a chemical that if inhaled
daily would result (given current
understanding) in no appreciable harm to
the person breathing it.

MPC also refers to the greatest acceptable
environmental concentration (usually in
water) for specified purposes (such as
fisheries protection)

Mechanical filtration
Passage of fluid through a filter in order to
remove undissolved sediment.

Mercury

A heavy, silvery transition metal, mercury
is one of five elements that are liquid at or
near standard room temperature. Mercury
is an extremely rare element in the earth’s
crust but enters the environment as a
pollutant from various industries.

The metal is toxic to aquatic life and is
highly persistent in water. In the
environment mercury and its compounds
will often form into methylmercury through
chemical oxidation or bacteriological
processes. Methylmercury is a highly
toxic organic compound of mercury and
will remain at toxic levels within the
environment for many years.

Fish and shellfish have a natural tendency
to concentrate mercury in their bodies
often in the form of methylmercury.
Bioaccumulation rates are such that fish-
tissue concentrations of mercury increase
over time. The metal is also subject to
biomagnification. This is where species of
fish that are high on the food chain contain
higher concentrations of mercury than
others due to feeding on fish with high
fish-tissue concentrations.

Methane (CH,)

A gas suspected of contributing indirectly
to climate change by enhancing ozone
production near the earth’s surface.
Poisonous at high concentrations, and
able to enhance photochemical smog
formation.

Milli Mejlis

The national parliament of Azerbaijan
(unicameral with 125 deputies serving for
5-year terms).

Mitigation
Process that would make a negative
consequence less severe.

Montreal Protocol

The Montreal Protocol on Substances
That Deplete the Ozone Layer was
established in 1987 in Montreal, Canada
(coming into force in 1989). It was an
addenda to the Vienna Convention for the
Protection of the Ozone Layer; it has since
undergone 5 revisions, the latest made in
Beijing in 1999. This protocol requires that
Azerbaijan regulate the release of several
targeted halogenated hydrocarbons (or
haloalkanes) known to damage the ozone
layer within its jurisdiction.

Mnemiopsis leidyi

Comb jellyfish, an invasive species that
arrived in the Caspian Sea through bilge
water collected in the Black and Azov
Seas by ships traveling through the Volga-
Don Canal (arriving in the late 1990s). The
invasive species arrived in the Black Sea
through bilge water collected by American
grain ships off the Atlantic Coast of the
U.S. in the early 1980s.

Mytilaster lineatus
Mussel moluscs that have invaded the
Caspian Sea.

Naphthalene

A colorless or white plate-like crystal that
forms from coal tar and crude oil (its most
common commercial usage is in the
production of moth balls). It is a lightweight
PAH composed of two benzene rings that
may be ingested, inhaled, or absorbed
through the skin, with detrimental effects
to both the respiratory and circulatory
tracts of animals and humans. Children
are particularly vulnerable to its toxicity. It
is thought to biodegrade quickly and not
bioaccumulate. (CAS 91-20-3)

Nauplii
Plural of nauplius, a crustacean in its
earliest larval stage.

Neoprene
A synthetic rubber compound.

Nereis diversicolor
A bristleworm that invaded and colonised
the benthos near offshore platforms in the
ACG Contract Area.

Nitrogen Oxides (NOy)
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This chemical compound may augment
the formation of ozone and photochemical
smog at ground level when mixed with
VOCs. High levels of these will cause
problems to birds and animals, as well as
humans. Lower levels will cause fatigue
and other symptoms within fauna, while
long-term exposure will produce damage
to circulatory and nervous systems, as
well as a lowered birth rate. Natural and
industrial processes produce nitrogen
oxides. Once in the air, nitrogen oxides will
rapidly convert to nitrogen dioxide and
dissolve in airborne or surface water to
produce dilute nitric acid (a form of acid
rain). In the stratosphere, these can assist
in the regeneration of the protective ozone
layer, but an excess of nitrogen oxides will
react to decrease ozone concentrations.

Non-destructive Testing (NDT)

Methods of inspecting and testing the
quality or integrity of vessels or equipment
that do not involve the removal or testing
to destruction of representative sections.

Non-tidal

Having the quality of being unaffected or
insignificantly affected by lunar tidal
forces, i.e., the Caspian is a non-tidal sea.

No Observable Effect Concentration
(NOEC)

The greatest concentration of a toxin in
which exposed organisms are not
observed as being adversely affected.

Offshore Chemical Notification Scheme
(OCNS)

A UK scheme comprising an inventory of
chemicals kept at an offshore site (such as
an oil rig). The scheme was set up to
classify chemicals based on a qualitative
assessment of their hazardous
characteristics (Class A chemicals being
the most hazardous, Class E being the
least). It was modified to meet the new
2002 OSPAR standards for HOCNF. The
OCNS is still used to classify chemical
hazards by UK companies.

Qil Rocks
(Nyeftyanye Kamni or Neft Dashlari)

The first offshore oil-drilling platform
constructed in 1949 by Soviet engineers
near offshore rocks with the same name.
Located 10 km offshore, 110 km east of
Baku, just west of the ACG Contract Area.

Oligochaete

Any of various annelid worms of the class
Oligochaeta, including the earthworms and
a few small freshwater forms.

Open drains system

A drainage system designed to capture
runoff from processing areas exposed to
weather and surface water.

Operate

In the BP Capital Value Process, within
this fifth and final stage the project
processes are evaluated to ensure that
they are meeting required specifications.
Management shifts from that of the Project
Team to that of the Operations Team.

Operator

The company responsible for conducting
operations on a concession on behalf of
itself and any other concession-holders.

Organotin

Chemical compounds based on tin with
hydrocarbon substituents. An organotin
compound is commercially applied as a
hydrochloric acid scavenger (or heat
stabilizer) in polyvinyl chloride and as a
biocide. Tributyltin oxide (or tributyltin for
short) has been extensively used as a
wood preservative. Tributyltin compounds
are used as marine anti-biofouling agents.
Concerns  over toxicity of these
compounds (some reports describe
biological effects to marine life at a
concentration of 1 nanogram per liter)
have led to a world-wide ban by the
International Maritime Organization
(restricted by the 2003 Annex | of the
International Convention on the Control of
Harmful Anti-Fouling on Ships).

Oxygen scavenger

A chemical used to remove oxygen from
water, typically ammonium bisulphate. It
reacts with oxygen once, after which the
residues are relatively inert, of low toxicity,
and pose no risk to the environment.

Ozone treatment

A tertiary water treatment technique that is
used for oxidation of dissolved iron and
manganese in water and as a biocide. It
has also been used successfully in
secondary treatment as a spontaneous
flocculation agent to enhance fine particle
removal.
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pH

A scale of alkalinity or acidity, running from
0 to 14 with 7 representing neutrality, 0O
maximum acidity and 14 maximum
alkalinity.

Phenanthrene

Also called PHE, this is a lightweight PAH
composed of three benzene rings, derived
from coal tar and the incomplete
combustion of fossil fuels. It is widely
distributed in aquatic environments, and
may have similar effects to naphthalene.
However, its precise effects on human,
fauna, and flora are understudied and not
known. (CAS 85-01-8)

Phenols

A class of chemical compounds that
consist of a hydroxyl group attached to an
aromatic hydrocarbon group; they are
similar to alcohols, but more acidic. It
enters wildlife and humans through
inhalation, ingestion, and absorption
through the skin. Acute poisoning in fauna
may lead to death, while long-term
exposure may shorten lifespans, decrease
reproductive health, and cause changes in
appearance and behavior. Often produced
as a waste product from crude olil
processing, these persist within water with
a half-life of 2-20 days. These are three
times as likely to migrate to water than
they are to air. (CAS 108-95-2)

Phragmites

Common reeds. May be used for reed bed
treatment of Produced Water and other
contaminated water. (Treatment involves
bacteriological degradation of
hydrocarbons and adsorption of heavy
metals and other non-organic compounds
into the soil surrounding the reed root
system.)

Phytoplankton
Microscopic  planktonic  plants, e.g.
diatoms, dinoflagellates.

Pipeline Inspection Gauge (PIG or pig)
A bullet shaped, cylindrical, or spherical
capsule inserted into a pipeline flow that
travels along with the fluid in the pipeline.
Maintenance Pigs are frequently used to
scrape pipelines clean from rust, wax, or
other deposits, as well as redistribute
inhibitor chemicals along the pipeline wall.
Intelligent Pigs, carry instrumentation used
in pipeline inspection.

Pigging

The act of sending a pipeline inspection
gauge, or pig, through a pipeline. For the
Produced Water pipeline, the running of
maintenance pigs (a non-intelligent pig
that serves to clear solids from the pipeline
and allow for more effective spreading of
anti-corrosion material) will be once every
2 weeks. Inspection pigs (an intelligent pig
that monitors pipeline structural
characteristics) will be run once every 3
years.

Pipeline Lay Barge (PLBG)

A vessel designed for welding together
pipelines and laying them on the seabed.
The “Tofiq Ismailov” has been selected for
use in the Produced Water pipeline
project.

Plankton

Tiny plants and animals that drift in the
surface waters of seas and lakes. Of great
economic and ecological importance as
they are a major component of marine
food chains.

Platform
One of the various types of offshore
structures.

Pollution

The introduction by man, directly or
indirectly, of substances or energy to the
marine environment resulting in
deleterious effects such as harm to living
resources; hazards to human health;
hindrance of marine activities including
fishing; and impairment of the quality for
use of seawater and reduction of
amenities.

Pollution Prevention Environmental
Focus

That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the minimum standards
for prevention of air, land, and water
pollution during construction of the project.

Polychaete

Any of various annelid worms of the class
Polychaeta, including mostly marine
worms such as the Ilugworm, and
characterized by fleshy-paired
appendages tipped with bristles on each
body segment.
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Polycyclic ~ Aromatic
(PAH)

Hydrocarbons whose carbon atoms form
more than one ring (a single ring version
of this hydrocarbon is called a Monocyclic
Aromatic  Hydrocarbon, or  MAH).
Classification is generally by the number
of rings that exist within a single molecule.
Formed from the incomplete combustion
of carbon containing fuels, these are
known carcinogens. PAHs usually break
down in sunlight or microorganism attack
over a period of days or weeks. They
frequently attach themselves to dust
particles, and often accumulate in benthic
environments. They have moderate to
high acute toxicity to aquatic life and birds,
and can harm plantlife. They
bioaccumulate; fish and shellfish will
contain more PAH than their surrounding
environment. (More than 100 compounds
exist).

Hydrocarbon

Polychlorinated biphenyls (PCBs)
Typically a clear viscous liquid used for
electrical transformer dielectric  fluid,
lubrication fluid, heat transfer fluid, and as
an additive for a number of commercial
products. The compound has been known
to cause skin irritation, liver damage,
changes to the immune system,
sterilization, and cancer.

Polymer

Two or more molecules of the same kind,
combined to form a compound with
different physical properties.

Poverty

Lacking in economic and other resources
to a level where deprivation of essential
goods and services may take place. Inthe
2002 household-based survey, this level
was set at 175,000 AZM, or US$36
monthly.

Practice
Accepted methods or means of
accomplishing stated tasks.

President Heydar Aliyev class tanker

A tanker ship with a greater than
7,800 gross tonnage, nearly 150 m length,
17.3 m beam, and estimated 8.2 m
draught fully loaded. Given that this vessel
is likely to have the greatest draught
among those regularly traveling over the
pipeline within Sangachal Bay, it has been
estimated that pipeline burial should take
place to an 11 m depth.

Procurement and Supply Chain Social
Focus

That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the requirements and
standards for the purchase and supply of
materials, goods, and services during
construction of the project.

Produced Water
Water that naturally accompanies
produced oil. Also known as produced
formation water.

Produced Water Cooler

A fin fan electrically driven cooler unit that
will reduce the temperature of the
Produced Water from 70°C to 46°C prior
to entering into the Dissolved Gas
Flotation unit, injecting with chemicals, and
pumping offshore. This will reduce the
potential for corrosion within the pipeline.

Production
The full-scale extraction of hydrocarbon
reserves.

Public Reputation
In the BP Capital Value Select Process,
this is the analysis of the project standards
set for public reputation, and assessment
of the potential for negative publicity and
its associated cost.

Pulkovo (1942) Datum

The coordinate grid system with northings
and eastings set with an origin at the
Pulkovo Observatory in St. Petersburg,
Russia. The grid system, established for
the Soviet Union, remains in effect today
for the post-Soviet republics, including
Azerbaijan, which is placed within Gauss-
Kruger Projection Zone 8, using the
Krassovskiy (1940) Ellipsoid as the earth
surface.

Quantity Risk Assessment (QRA)

An analysis of the amount of risk
associated with a project based on
statistical analysis of risk data and
mathematical modeling of assigned risk
values. Used to produce the monetary
value for useful risk mitigation measures.
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Ramsar Convention

The Convention on Wetlands of
International Importance, Especially as
Waterfowl Habitat was established in
Ramsar, Iran, in 1971, and brought into
force in 1975. Under this convention,
Azerbaijan has designated two areas as
wetlands of international importance: one
inland, and the other coastal. The coastal
area is the complex of Kyzyl-Agach and
Lesser Kyzyl-Agach bays, located south of
the proposed pipeline route.

Receptors

Any sensitive areas that may be exposed
to contamination or other health and
environmental threats by a project’s
construction or operation. Environmental
receptors are defined, using the U.S. EPA
definition, as any officially designated
wildlife sanctuaries, preserves, refuges, or
areas. Socio-economic receptors are
defined within this project as any facility of
socio-economic importance that might be
affected by the project’'s construction or
operation.

Recruitment, Employment, and Training
Social Focus

That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the minimum standards
and requirements for selection, training,
and deployment of the work force to be
employed in construction of the project.

Recycling/Recovery
The conversion of wastes into usable
materials and/or extraction of energy or
materials from wastes.

Red List / Red Book

A list comprised of rare or threatened
species of plants and animals. The book
containing Red List species.

Reduction
The generation of less waste through
more efficient practices.

Reed bed treatment

A process used for produced water
treatment where contaminated water is left
in residence in a bed of reeds; bacteria in
the root system removes the chemicals
from the water and leaves it in the soil.
The water is then allowed to leave the
treatment area for release into the
surrounding environment or transported
for disposal elsewhere. The option is not

considered viable for this project as the
reed beds themselves must be disposed
periodically as hazardous waste, the
quality of treatment may not be consistent
due to filtration blockages within the reeds
over time (requiring added monitoring and
maintenance), the beds would require
extensive area to treat the processed
water from this project, and highly saline
treated water could not be used for
agricultural purposes.

Reservoir

A porous, fractured or cavitied rock
formation with a geological seal forming a
trap for producible hydrocarbons.

Reservoir pressure
The pressure at reservoir depth in a shut-
in well.

Residual impacts
Impacts that survive mitigation measures,
including those incorporated into the
project's base case design and those
developed in addition to the base design,
have been applied.

Residual significance

Significance of a residual impact,
expressed as the product of an assigned
value of consequences of the impact, and
the likelihood it will happen.

Reuse
The use of materials or products that are
reusable in their original form.

Ridge Crest Province

A province assigned in the ACG Contract
Area Baseline Survey (1996) to the crest
of the Absheron Ridge. It is characterized
by truncations of individual beds that
create terraces along the ridgeline.

Riser

A pipe through which fluids flow upwards,
as from a subsea wellhead or gathering
pipeline to the deck of a platform.

Risk

The product of the chance that a specified
undesired event will occur and the severity
of the consequences of the event.

Safety and Risk

In the BP Capital Value Select Process,
this is the analysis of the safety levels
required to not put people or processes at
risk.
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Salinity

Total amount of solid material dissolved in
aqueous solution. Salinity is measured in
parts per thousand.

Salyan Highway

The highway which runs from Baku city
center to the Iranian border at Astara. An
estimated two thirds of all road traffic
passing through the Azerbaijan Republic
travels this 4-lane dual carriageway
highway, which also acts as an arbitrary
dividing line between onshore terrestrial
habitat and onshore coastal habitat.

Sander fishing

A type of perch formerly used as a
subsistence source along the Caspian Sea
coast.

Sangachal Terminal

A facility located on Sangachal Bay where
crude oil from the ACG Contract Area is
preliminarily processed before entry into
the Baku-Thilisi-Ceyhan (BTC) export
pipeline

Sangachal Terminal
Program (STEP)

The ongoing project for the orderly
expansion of facilities at Sangachal
Terminal to meet the needs of new
production facilities.

Expansion

Schmoo

A malodorous deposit found within
produced water pipelines and equipment.
It is also known to foul injection well
formations and holding tanks. It forms from
particles of dust, such as formation sands
and iron oxides (rust); once these particles
are encapsulated in wet crude, they
adhere to other similar particles and
surfaces of vessels holding the wet crude.
Also called black tar, black scale, and
asphaltene. Reduction of 10 ppm
maximum oil in water will be used to
reduce the amount of Schmoo in the
pipeline.

Select

In the BP Capital Value Process, within
this second stage options that are not
rejected during the first, or Appraise, stage
are evaluated based on five criteria:
technical availability, capability, and
operability; safety and risk; cost;
environmental assessment; and Public
Reputation. The finalised option that is not

rejected by this stage is passed into the
third, or Define, stage.

Separator
A process vessel used to separate gases
and liquids in a hydrocarbon stream.

Sheet piles

An interlocking set of metal sheets that are
used as a temporary retaining wall while
the permanent retaining structure is
installed.

Significance
The significance of the impact is
expressed as the product of the
consequence and likelihood of occurrence
of the activity.

Skimmers

These collect floating oil at the surface of a
produced water reservoir after enough
time has been provided to separate the
water and oil into layers (the oil layer
forms on the surface, and the skimmer
collects the floating oil).

Solid-liquid hydrocyclone

A devise that uses centrifugal force to
separate sand and other particles out of
water prior to filtration in a treatment
system. Also called a sand separator.

Spill Response Environmental Focus
That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the required response
to land-based spills during construction of
the project.

Sulphur Dioxide (SO,)

Contributes to the formation of acids that
are deposited into freshwater and
terrestrial ecosystems through wet and dry
processes. Toxic to humans and able to
cause respiratory health problems.

Surfactant
A detergent or emulsifier.

Taxon
Plural - Taxa. A taxonomic category or

group.
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Technical Availability, Capability, and
Operability

In the BP Capital Value Select Process,
this is the analysis of whether an option is
technically able to deliver what it is
designed to do, the option is field-proven,
reliable, and may be operated by the
personnel available.

Tehran Convention

The UN  Environment Programme
(specifically, the Caspian Environment
Programme) Framework Convention for
the Protection of the Marine Environment
of the Caspian Sea was established in
Tehran, Iran, in November 2003. The
Convention, when it comes into force, will
require members, consisting of the 5
littoral states of the Caspian Sea, to:
prevent, reduce, and control pollution in
the Caspian; protect, preserve, and
restore the Caspian environment; use the
resources of the Caspian in such a way as
to prevent harming the environment; and
cooperate in achieving these objectives.

Thermocline

A layer of water within a water column
where the temperature changes rapidly
with depth.

Total Dissolved Solids (TDS)

That portion of solids in a water sample
that is able to pass through a 2-micron
filter. Determines the level of purity in the
water sample.

Total Hydrocarbon Content (THC)

The concentration of chemicals made up
of hydrogen and carbon (including all
species) within a sample, as expressed in
methane equivalents. THC is determined
by measuring emissions using a Flame
lonization Detector (FID) calibrated with
propane.

Total Petroleum Hydrocarbons (TPH)

A measure of the concentration of
hydrocarbons present that originated in
crude oil. It is often not practical to
measure each chemical in a crude oll
contaminated sample separately, but it is
possible to measure TPH as a single
contaminant. (The term is a misnomer in
that few procedures used for determining
this quantity are able to collect all fractions
of petroleum hydrocarbons in a sample.)

Total Suspended Solids (TSS)

A measure of all particles (sediment, living
materials, dead organisms) that are
unsettled in a water column. Similar to a
measurement for turbidity, this value gives
a weight to the amount of material
rendering the water column opaque.

Toxicity

Inherent potential or capacity of a test
substance to cause adverse effects on
living organisms.

Toxicity test

Procedure that measures the toxicity
produced by exposure to a series of
concentrations of a test substance. In an
aguatic toxicity test, the effect is usually
measured as either the proportion of
organisms affected or the degree of effect
shown by the organism.

Transportation Management

That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the minimum standards
for transportation and traffic management
with emphasis on construction-related
vehicles used during construction of the
project.

Treatment and Reuse

A disposal option for produced water
where contaminated water is treated and
reused for agricultural purposes or within
the nearby Garadag Cement Plant. These
options are not considered viable as the
produced water is highly saline and
desalination would be required for most
crops and cement processing, treatment
would have to be reliable enough to satisfy
both real and perceived concerns about
crops collecting contaminants left in the
treated water (and eventually transferring
them to consumers), farmers and the
cement plant would have to find a
replacement water source once the project
is over, the rate of water use at the cement
plant would be dwarfed by the amount of
water produced by the project, and the
cement plant may soon be converting to a
dry manufacturing operation (removing the
need for water altogether).
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Trenching

In reference to this project, the excavation
of a trench of 1 m depth and 3 m width (at
a 1:1 side slope) that will be used to place
the pipeline within prior to its burial by
natural longshore drift of sediment. This
will be performed along the pipeline route
to the water depth contour of 11 m.

Ultraviolet (UV) treatment

A tertiary water treatment used to kill off
bacteria within water. It also is used to
create ozone in water that may be
subsequently used for ozone treatment.

Vessel Internal Electrostatic Coalescer
(VIEC)

An electrostatic coalescer that is installed
into the upstream end of already existing
separation equipment on an oil platform.

Vienna Convention

The UN  Environment Programme
Convention for the Protection of the Ozone
Layer was established in Vienna, Austria,
in 1985. The Convention requires
Azerbaijan to protect human health and
environment from the adverse effects of
human activities that may modify the
ozone layer. This was modified by the
Montreal Protocol to this document in
1987 (see Montreal Protocol).

Volatile Corrosion Inhibitor (VCI)

A chemical compound that vaporizes at
room temperature then collects on metallic
surfaces, forming a very thin anti-corrosion
film.

Volatile Organic Compounds (VOCSs)
Non-methane VOCs assist in the
formation of ‘photochemical oxidants,’
including tropospheric ozone. Many are
known or suspected carcinogens.

Waste Management

That portion of the  Contractor
Implementation Plans and Procedures
(CIPP) that details the standards used
whereby waste generation is minimalised,
and that generated waste is handled,
recycled, and disposed in accordance with
project procedures.

Water Convention

The UN Economic Commission for Europe
Convention on the Protection and Use of
Transboundary Watercourses and
International Lakes was established in
Ramsar, Iran, in 1992, and brought into
force in 1996. Under this convention,
Azerbaijan is obligated to inform the
Azerbaijan public free of charge, and
those of the littoral states of Kazakhstan
and the Russian Federation upon
reasonable payment, of the condition of
water in transboundary watercourses
(specifically, the Caspian Sea), and
measures that are taken to control,
reduce, and mitigate water pollution in
these treaty-effected waters.

Water injection

The injection of water into a reservoir for
the purpose of increasing fluid pressure to
the benefit of production of attached wells.

Water separation
The removal of water from the production
flow of oil or gas.

Wax

Paraffin wax is a constituent of crude oil
that often requires special treatment to
allow the oil to flow freely at surface
conditions.

Wellhead

A top of casing and the attached control
and flow valves. The wellhead is where
the control valves, testing equipment and
take-off piping are located.

Wentworth Scale

A geometric grade scale for soil particles
ranging from clay fraction to boulder-size
material. The different material
classifications are related to one another
by a constant ratio of 1/2 (very course
sand is half the size of very fine gravel,
etc.). Devised by Udden in 1898 and
revised by Wentworth in 1922, it was
commonly used in the United States until
the advent of the Unified Soil Classification
System (USCS).
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Wet air oxidation (WAOQ)

Also known as catalytic wet air oxidation,
this is a water treatment process involving
high  temperature  (125-320°C) and
pressure (0.5-20 MPa) that converts
combustible carbonaceous materials into
water and carbon dioxide. Crude oil within
the water continuously feeds the
combustion, reducing the amount of oil in
water (OIW) significantly.

Wet crude
Crude oil that has a significant amount of
water within it.

Zinc

As a pollutant, zinc originates from natural
and anthropogenic sources (burning
wastes, steel production, and mining). This
metal attaches itself to particulate matter,
which later settles in the soil, often through
rain. Zinc doesn’t bioaccumulate in plants,
but can be toxic to flora if in excess within
the soil. Water with higher pH and lower
hardness will increase the toxicity of zinc
for fauna; it has been known to have a
high toxicity, both acute and long-term, for
aquatic life, within which the metal will
accumulate. (CAS 7440-66-6)

Zooplankton

Name derived from the Greek word
meaning “"wanderer" or “drifter". While
some forms of plankton are capable of
independent movement, their position is
primarily determined by currents in the
body of water they inhabit. By definition,
organisms classified as "plankton" are
unable to resist ocean currents.
Zooplankton are a form of plankton that
feed on other plankton. Some of the eggs
and larvae of larger animals, such as fish,
crustaceans, and annelids, are included
here.
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UNITS AND ABBREVIATIONS

Units

amu
barg
bbl
bcm
bpd
bwpd
bbl/d
cm
°C

dB
dB(A)

eV
ft/s

ha
HP

Mbbl
Mbpd
Mbwpd

mbgl|
pm

ng

mg

ml

mm
MMBtu
MMscf
MMscfd

MMstb
MT

MTPY
atomic mass unit MW
1 bar (gauge) = 14.5 psi ppm
barrel (6.2898 barrels = 1 m®) ppmv
billion cubic metres psu
barrels per day
barrels of water per day
barrels per day
centimetre s
degrees centigrade scf
decibel sm?
A weighted unit of sound te
intensity weighted in favour of TPY
frequencies audible to the yr
human ear. u
electron volt %
feet per second (English unit %oW/W
speed, Sl unit is m/s)
gramme
hectare %o
horsepower (English unit %ile
power, Sl unit is watt) $
hour -
hour +
one thousand (eg. 500K = @
500,000) /
kilo-electron volts ~
kilogrammes -ve
kilometre >
square kilometre <
kilovoltampere
kilowatts
litres
pounds (imperial)
metres

metre per second

square metres

cubic metres

thousand barrels

thousand barrels per day
thousand barrels of water per
day

meters below ground level
micrometers or microns
micrograms

milligrams

millilitres

millimetres

Million British thermal units
Million standard cubic feet
Million standard cubic feet per
day

Million standard barrels
metric tonnes

metric tonnes per year
Megawatt

Parts per million

Parts per million by volume
Practical Salinity Units
(equivalent to grams of
dissolved solids per kilogramme
of seawater)

Second

Standard cubic feet
Standard cubic metres
tonnes

(short) tons per year

Year

Inches

Percent

Percentage of weight for
selected material from total
sample weight

Parts per thousand
Percentile

United States Dollars
Minus

Plus

At

Per

Approximately

Negative

Greater than

Less than
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Abbreviations

ACG

ADB
ADO

ADRA

AETC

AFS

AlOC

ALARP
AmC
API
ARB

ASA
ASSC

AYM
AzBU
AZM
AzSPU

BACT
BFG
BOD
BP

BPEO

BTC
BTX
BWM

CA

Azeri, Chirag, and Gunashli
(Contract Area No. 1)

Asian Development Bank

Asian Development Outlook
(branch of the ADB)

Adventists Development and
Relief Agency International

Azerbaijan Environment and
Technology Centre

Anti-Fouling Systems Convention
(The International Convention of

Harmful Anti-Fouling Systems on
Ships, signed October 2001)

Azerbaijan International Operating
Company

As low as reasonably practicable
Akvamiljg Caspian
American Petroleum Institute

The Red Book of Azerbaijan SSR
(Soviet-era list of endangered
birds in Azerbaijan, soon to be
updated)

Applied Science Associates

Azerbaijan State Statistical
Committee

Azerbaijan New (Yeni) Manat
Azerbaijan Business Unit (BP)
Azerbaijan (Old) Manat

Azerbaijan Strategic Performance
Unit (BP)

Best available control technology
Fuel gas blanketing
Biochemical oxygen demand

BP Exploration (Caspian Sea)
Limited, acting as operator of
AlOC

Best Practicable Environmental
Option

Baku-Thilisi-Ceyhan
Benzene, toluene, and xylene

Ballast Water Management (from
the International Convention for
the Control and Management of
Ships’ Ballast Water and
Sediment)

Central Azeri (platform complex)

CAPEX
CAS

CBD
CCEMA

CCIP

CCP
Cd
CDC

CDC
CEAM

CEL

CEP

CHa
CHARM

CIP

CIPP

CITES

CJSS

CLO
CMC

co
CO,
CO,Eq
coD
COE

Capital expenditure

Chemicals Abstracts Service
(division of the American
Chemical Society responsible for
assigning identification numbers
to chemicals)

Convention on Biological Diversity

Caspian Complex Ecological
Monitoring Administration

Contractor Implementation Plans
and Procedures

Contractor Control Plans
Cadmium

Center for Disease Control and
Prevention

Climate Diagnostic Center

Center for Exposure Assessment
Modelling (part of the US EPA)

Caspian Environmental
Laboratory

Caspian Environment Programme
(an UNEP project)

Methane

Chemical Hazard and Risk
Management (method of risk
assessment used on North Sea oil
platforms)

Community Investment
Programme

Contractor Implementation Plans
and Procedures

Convention on International Trade
of Endangered Species of Wild
Flora and Fauna (enacted 1973,
with amendments in 1979 and
1983)

Closed Joint Stock Society (or
Company)

Community Liaison Officer

Contracts Management
Committee

Carbon monoxide

Carbon dioxide

Carbon dioxide equivalent
Chemical oxygen demand

Council of Europe
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COP Community of Practice

CORINAIR  Core Inventory of Air Emissions
(emissions standards for the
European Union)

CRP Community Relations Programme

CSC Caspian Shipping Company
(tanker company operating out of
AzPetrol Terminal)

CVP Capital Value Process (BP)

CWAA Central Waste Accumulation Area

CWP Compression, Water-injection,
and Power platform (Central
Azeri)

DGF Dissolved Gas Flotation

DHV DHYV Group (formerly Dwars,
Heederik, en Verhey)

DSV Diving support vessel

DWI Deep water injection

E&P The Oil Industry International

Forum Exploration and Production Forum

(International industrial
representative body to the UN

since 1974)
EA East Azeri (platform complex)
EBRD European Bank for Reconstruction
and Development
EC European Community
ECso Median Effective Concentration

(dosage where an expected effect
takes place 50 percent of the
time)

ECA Export Credit Agency
ECOTOX Ecological-Toxicological

EIA Environmental Impact
Assessment
EMEP Cooperative Programme for

Monitoring and Evaluation of the
Long-Range Transmission of Air
Pollutants in Europe

EMS Environmental Management
System
ENVIID Environmental Issues

Identification

EOP Early Oil Project

EOR Enhanced oil recovery

EPA Environmental Protection Agency
(USs)

EPA-16 Group of 16 PAHSs targeted by the
US EPA

ERA
ERT

ES
ESIA

ESMS

EUPEC

FAP
FFD
FSD

FSU
GDP
GHG
GHSER

GT
GWP
HAZID
HFC
Hg
HIPPS

HOCNF

HSE
HSSE

HUC
HVOHL
IADC

IAGC

ICSS

IDP

IEMP

Environmental Risk Assessment

Environment and Resource
Technology Ltd.

Environmental Statement

Environmental and Socio-
Economic Impact Assessment

Environmental and Social
Management System

EUPEC PipeCoatings Co.
(seaside industrial area)

Field abandonment plan
Full Field Development

Fixed-speed drive (a type of pump
motor)

Former Soviet Union
Gross Domestic Product
Greenhouse Gases

Getting HSE Right (BP safety
program)

Gas turbine

Global warming potential
Hazard Identification
Hydrofluorocarbon
Mercury

High Integrity Pressure Pump
System

Harmonised Offshore Chemical
Notification Format (EU)

Health, Safety, and Environment

Health, Safety, Security, and
Environment

Hook-up and Commissioning
High Voltage Overhead Lines

International Association of
Drilling Contractors

International Association of
Geophysical Contractors

Internal combustion

Integrated Control and Safety
System

Internally Displaced Person

Integrated Environmental
Monitoring Programme
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IFC

IGF
IMO

ISO

IUCN

JSC
KAOC
LCso

LC72

LP
LPS

MARPOL
(73/78)

MBR
MCCI

MEG
MENR

MLLW

MOL
MOLPU

MP
MPC

MPN
MPPE
MSD
MSDS
NDT
NGO
NMVOC

NO

International Finance Corporation
(part of World Bank Group)

Induced Gas Flotation

International Maritime
Organisation

International Organisation for
Standardisation

World Conservation Union
(formerly “International Union for
the Conservation of Nature”)

Joint Stock Company
Karasu Operating Company

Median Lethal Concentration
(dosage where death occurs 50
percent of the time)

London Dumping Convention of
1972

Low Pressure
Low Pressure Separator

International Convention for the
Prevention of Pollution from Ships
of 1973, as modified by the
Protocol of 1978

Membrane bioreactor

McDermott Caspian Contractors,
Inc.

Mono-ethylene glycol

Ministry of Ecology and Natural
Resources (Azerbaijan)

Mean lower low water (defines
local “sea level”)

Main Oil Line

Main Oil Line Production Unit
(Division of SOCAR)

Medium pressure

Maximum Permissible
Concentration

Most probable number
Macro-Porous Polymer Extract
Marine sanitation device
Material Safety Data Sheet
Non-destructive testing
Non-Governmental Organisation

Non-methane volatile organic
compound

Nitrogen oxide

NO>
NOEC

NOy

NPD

0&GPD

OCNS

ODS
OECD

oIS
OoIwW
OP
OP/BP

OSCE

OSCP
OSPAR

OSRP
PAH
PCDP

PDQ

PFC
pH

PIG
PLBG
PM
PNEC
POB

Nitrogen dioxide

No Observable Effect
Concentration

Nitrogen oxides

Naphthalenes, phenanthrenes,
and dibenzothiophenes
(low molecular weight PAHS)

Oil and Gas Production
Department

Offshore Chemical Notification
Scheme (UK)

Ozone depleting substance

Organisation for Economic
Cooperation and Development

Ondeo Industrial Solutions
Oil in water
Operational Policy

Operational Policy/Bank
Procedure

Organisation of Security and
Cooperation in Europe

Qil Spill Contingency Plan

The Convention for the Protection
of the Marine Environment of the
North-East Atlantic (the 1992
merging of the 1972 Oslo
Convention for the Prevention of
Marine Pollution by Dumping from
Ships and Airplanes and the 1974
Paris Convention for the
Prevention of Marine Pollution
from Land-based Sources)

Oil Spill Response Plan
Polycyclic aromatic hydrocarbons

Public Consultation and
Disclosure Plan

Production, Drilling, and Quarters
platform

Perfluorocarbon

Acidity / alkalinity (from “potential
of Hydrogen”)

Pipeline Inspection Gauge
Pipeline lay barge

Particulate matter

Predicted no-effect concentration

People on board (sea-going
vessels)
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PPAH

PRSP
PSA
PT
PU
PWD
QA
QRA
R&MG
RB211

RCM
ROW
RPSA

RSK
SD
SDGE
SEA

SFs
SIMOPS
SOz
SOCAR

SOy
SPS

STEP

SWiI
TB
TDS
THC
THPS

TKAZ

TN
TOP

Pollution Prevention and
Abatement Handbook
(World Bank Group document)

Poverty Reduction Strategy Paper
Production Sharing Agreement
Particulate

Performance Unit (BP)

Produced water disposal

Quality assurance

Quantitative Risk Analysis
Research and Monitoring Group

Rolls Royce power plant
(one of which provides power to
Sangachal Terminal)

Recording current meter
Right of way

Rehabilitation Production Sharing
Agreement

RSK Environment Ltd.
Shah Deniz (Contract Area No. 3)
Shah Deniz Gas Export

Strategic Environmental
Assessment

Sulphur hexafluoride
Simultaneous operations
Sulphur dioxide

State Oil Company of the
Azerbaijan Republic

Sulphur oxides

ShelProjectStroi (fabrication yard,
18 km west southwest of Baku city
centre)

Sangachal Terminal Expansion
Programme

Shallow water injection
Tuberculosis

Total dissolved solids
Total hydrocarbons

Tetrakis (hydroxymethyl)
phosphonium sulphate

TKAZ-Baku (onshore pipeline
construction contractor)

Technical Note

Top of pipe

TPH
TPS
TROS

TSS
UCM

UK

UKOOA

UN
UNDP

UNECE

UNEP

UNESCO

UNFCCC

UNFPA

UNHCR

UNICEF

UNIDO

URS
US EPA

USA
USAID

uv
VCI
VFD

VIEC

VOC

Total petroleum hydrocarbons
Tilted plate separator

TR Oil Services Ltd., a Clariant
Group Company (manufacturer of
corrosion inhibitors, biocides, and
related products)

Total suspended solids

Unresolved complex mixtures
(unidentified pollutants within a
laboratory sample)

United Kingdom

United Kingdom Offshore
Operators Association Ltd.

United Nations

United Nations Development
Programme

United Nations Economic
Commission for Europe

United Nations Environment
Programme

United Nations Educational,
Scientific, and Cultural
Organisation

United Nations Framework
Convention on Climate Change

United Nations Fund for
Population Activities

United Nations High Commission
for Refugees

United Nations Children’s Fund
(prior to 1953, United Nations
International Children’s
Emergency Fund)

United Nations Industrial
Development Organisation

URS Corporation Ltd.

United States Environmental
Protection Agency

United States of America

United States Agency for
International Development

Ultraviolet
Volatile corrosion inhibitor

Variable frequency drive (a type of
pump motor)

Vessel Internal Electrostatic
Coalescer

Volatile organic compound

Units and Abbreviations
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VP Visual Plumes (a US EPA
computer modelling system)
VpCl 609 Amine carboxylate, a corrosion
inhibitor
WA West Azeri (platform complex)
WAF Water Accommodated Fraction
(fraction of hydrocarbons that may
be observed in suspension and
analysed as water soluble fraction
after allowing to settle for 24 hours
prior to water toxicity testing)
WB World Bank
WBG World Bank Group
WHO World Health Organisation
Wi Water injection
WIO Water in oil
WST Weather station
Units and Abbreviations XXVii
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ES1 Introduction

This Environmental and Socio-Economic Statement (ES) has been prepared following a
detailed Environmental and Socio-economic Impact Assessment (ESIA) of the proposed
Azeri, Chirag, Gunashli Full Field Development Produced Water Disposal (ACG FFD PWD)
Project. This ES report has been prepared for submission to the Azerbaijan Ministry of
Ecology and Natural Resources (MENR) to gain approval for the project and as such, has
been conducted in accordance with the legal requirements and policies of Azerbaijan and in
line with International Finance Institutions (IFIs) requirements established during the phased
development of ACG. The ESIA process has also been undertaken in the context of
Azerbaijan International Operating Company’s Health, Safety and Environment (HSE) Policy.

This Executive Summary provides a non-technical abstract of the proposed ACG FFD PWD
Project, project alternatives, key findings of the environmental and socio-economic impact
assessment and conclusions of the ESIA process.

ES1.1 Project background and objective

The ACG Contract Area has estimated oil reserves in excess of 5.4 billion barrels of oil. It lies
in the Azerbaijan sector of the Caspian Sea, approximately 120 km south east of Baku and
covers an area of 432 square kilometres in water depths ranging from 100 m to 400 m.
Primary oil bearing zones occur at depths of between 2,500 m and 3,000 m below the
seabed. The ACG Contract Area was developed in a phased approach and together with the
Chirag Early Oil Project (EOP) represents the ACG FFD Project (Figure ES1).

Figure ES1 The ACG FFD Project

Deap Watar Qurashli Wist Azeri East &xeri
ALG Prass 3 ECF ACG Prase 2 &G Phaes 1 ALG Prase 2

Separate ESIAs were conducted for each of the ACG Phases, as follows:

e Phase 1 Development: Development of the Central Azeri (CA) reservoir with a
Production, Drilling and Quarters (PDQ) Platform bridge-linked to a Compression and
Water injection Platform (CWP), a 30" sub-sea oil pipeline and a 28" gas line to shore.
The project also linked with the Chirag field.
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e Phase 2 Development: Development of West Azeri (WA) and East Azeri (EA) with two
fixed production and drilling facilities, a 30" sub-sea oil pipeline and in-field sub-sea
pipelines.

e Phase 3 Development: The last phase of development of the ACG FFD Project,
developing the hydrocarbon reserves in the Deep Water Gunashli (DWG) sector of the
ACG Contract Area by two platforms; a Drilling, Utilities and Quarters (DUQ) platform
bridge linked to a Production, Compression Water Injection and Utilities (PCWU) platform
with hydrocarbon export by tie-ins to the earlier ACG Phases export pipeline
infrastructure. In additon, the project requires the installation of a subsea water injection
development (consisting of two subsea manifolds and associated facilties tied back to the
offshore platform) for reservoir pressure maintenance.

The respective ESIA reports for ACG Phases 1, 2 and 3 are available online at:
http://www.bp.com/subsection.do?categoryld=9006656&contentld=7013370

The oil produced from the ACG Contract Area contains water which requires removal.
Offshore facilities can remove 95% produced water from oil for reinjection offshore therefore
5% produced water is sent onshore co-mingled with oil. This Produced Water, separated out
of the product at the platform, is reinjected offshore and the percent remaining in the oil is
received onshore at Sangachal Terminal.

At Sangachal Terminal the Produced Water is further separated in order to achieve the water
in oil (WIO) specification required for delivery to the Baku-Thilisi-Ceyhan (BTC) export
pipeline. This Produced Water requires disposal. The ACG FFD PWD project will deliver this
solution over the long term.

ES1.1.1 Project policy and administrative framework

The ACG FFD PWD Project, as a part of the overall ACG FFD project, is subject to the terms
and conditions of the ACG Production Sharing Agreement (PSA), BP Health Safety Security
and Environment (HSSE) Policy and the ACG FFD Health, Safety, and Environment (HSE)
Design Standards.  The project will also be undertaken in accordance with applicable
International Funding Institutions (IFIs) environmental and social policies and guidelines.

In Azerbaijan, major private and public developments require the preparation of an ESIA. The
objective of the ESIA process is to provide a means whereby adverse impacts can be
identified and either avoided or minimised to acceptable levels. During previous Phases of the
ACG development and as reiterated in the ACG FFD Phase 3 ESIA, AIOC/BP committed to
conducting an ESIA for the long-term disposal solution for produced water from the ACG FFD
project. This commitment formed part of a conditional approval for the Phased development
of the ACG FFD project.

The main environmental regulatory body is the MENR, which was formed from the merger of
four state organisations comprising the State Committee for Ecology, State Committee for
Hydrometeorology, State Forestry Committee, and the State Committee for Geology. The
MENR apply the fundamental principle of the using the Law of the Azerbaijan Republic on
Environmental Protection, August 1999, and the Handbook for the EIA Process published in
1996 with the assistance of the United Nations Development Programme (UNDP).

The concluding step of the ESIA process is the public disclosure of a draft Environmental
Statement (ES) for which comment is sought from the public and regulatory authorities. After
the disclosure period of 60 days, the draft ES is revised and a final ES is submitted to the
MENR, formally requesting their approval for the project.
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ES2 ESIA process

The ESIA process incorporates a number of steps. A key element is the interaction with the
engineering design team and stakeholders with the objective of removing, or at a minimum
reducing, as many of the potentially significant impacts as practicable, while enhancing
positive benefits of the project wherever possible. This has been achieved as follows:

Definition of the proposed project activities and the natural, regulatory (i.e., legal), and
socio-economic environments in which these activities would occur. This was achieved
through Scoping, which is identifying activities that have a potential to interact with the
environment. Scoping was conducted as the first stage in the ESIA process so that a
focus on the priority issues (i.e., those that have the greatest potential to affect the natural
and/or socio-economic conditions) was established for the rest of the ESIA process.

Assessing a wide range of design options against numerous criteria including
environmental and social impact, safety, technical feasibility, cost, ability to meet project
needs and stakeholder concerns.

Gathering and review of up to date environmental and socio-economic data relevant to
the proposed development area (concentrating on the area in the vicinity of the existing
Sangachal Terminal, onshore fabrication yards, and the offshore environment in the
vicinity of the proposed pipeline route).

Environmental and Socio-economic Issues Identification (ENVIID) workshops held
between the ACG FFD PWD project team and the independent ESIA consultants to
identify the project environmental and socio-economic aspects associated with all
proposed activities from construction through installation and operation, including planned
routine activities (activities occurring during normal operating conditions), planned but
non-routine activities (activities that are planned to occur outwith desired normal
operations but within operational design parameters) and unplanned (accidental) events.
Proposed project activities and potential events were considered in terms of their potential
to:

— Interact with the natural environment including its physical and biological elements;

— Breach the PSA, relevant international, national, industry and operator and partner
standards and operator/partner policy; and

— Interact with the existing socio-economic environment.

Mitigation workshops held in London and Baku with the relevant project design teams
following the impact assessment of the proposed ACG FFD PWD Project. These
workshops were designed to:

— Confirm the level and accuracy of project design defined in the Project Description
and used for impact assessment;

— Discuss and confirm mitigation measures incorporated into the project to ensure that
the impact assessment was informed and accurate;

— Communicate the results of the impact assessment and identify any areas where
additional mitigation may be required; and

— Facilitate the development of mitigation and monitoring to be committed to in the
ESIA, in order to reduce significant or residual impacts.

Inviting comment on the project through the public consultation and disclosure
programme. The objectives of this process were to inform stakeholders about the project,
allow stakeholders to raise key issues and concerns associated with the project, source
accurate information, identify potential impacts and offer the opportunity for alternatives or
objections to be raised by the potentially affected parties, non-governmental
organisations, members of the public and other stakeholders. Consultation was
conducted at stages throughout the ESIA from the assessment of project options to the
review and request of comments on the draft ES report on the selected option prior to
submission of the final ES requesting approval from the MENR.
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Final Report

The ESIA process for the ACG FFD PWD Project was built on a systematic approach to the
evaluation of the project in the context of the natural, regulatory, and socio-economic
environments of the area in which the development is proposed, as developed and adhered
to during Phases 1, 2, and 3. This process is summarised in Figure ES2 showing dates of
activity for the key stages of the ESIA.

Figure ES2
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Note: The Environmental and Social Mitigation and Monitoring Plan is also commonly referred to as the
Environmental and Social Action Plan.
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ES3 Project Description

ES3.1 Option assessment

A number of alternative engineering design options were considered for the ACG FFD PWD
Project, including the “no development option”. This option is to do nothing and aim to
manage Produced Water for the long term using the current facilities. The no development
option was rejected as a viable solution for the ACG FFD PWD project as Produced Water
volumes over the long-term will exceed the disposal capacity of the short-term disposal option
and the storage capacity of Sangachal Terminal. The result is a waste stream with no
disposal option which would mean that oil production would have to be reduced and
eventually stopped to reduce or stop Produced Water production.

Studies to consider various Produced Water Disposal (PWD) options began in 1999 and
involved numerous BP and independent technical experts. These studies resulted in a
number of potential project solutions being developed and considered. These were evaluated
using a number of screening criteria as follows:

e Technical — this considers technical availability, capability, and operability of the option.
The option needs to be technically capable of delivering the specification required, proven
in the field, and reliable to ensure minimum downtime, and the appropriate skills to
operate must be available.

e Safety — the option needs to achieve appropriate safety levels that will not put people or
process plant at risk.

e Environmental and socio-economic — the option needs to meet the environmental and
socio-economic standards that the project has set. Impacts should be considered as
direct impacts as well as the potential for perceived impacts that may introduce risks to
reputation.

e Reputation — the option needs to meet the project standards for public reputation. The
option is assessed for the potential to result in negative publicity and associated cost.

e Cost — the capital expenditure (CAPEX) of each project concept calculated for
comparison. This includes CAPEX estimates for the cost of manufacture, construction,
and installation.

BP’s Capital Value Process (CVP) was used to check key project development decisions and
provide assurance that the project definition is sound. The CVP is synergistic with standard
engineering design phases and consists of a number of stages (Figure ES3) with ‘gates’
between stages that all project development decisions must pass through.

Project concept design options are considered in terms of their feasibility during the Appraise
Stage. Recommended design options are then passed into the Select Stage during which the
preferred option for development is selected. At the time of public disclosure of the ESIA
(September, 2006), the ACG FFD PWD Project was in the Define stage of the CVP.

Figure ES3 BP Capital Value Process

Appraise Select Define Execute Operate

Identify full range Select the preferred Finalise selected Produce project Evaluate to ensure
of potential project project option using option engineering, consistent with performance is to
options. assessment criteria. cost, schedule and scope, cost and specification.
funding. schedule.
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ES3.2 Selected project option

From the onset the ACG FFD PWD Project has had a very strong driver to deliver the best
Environmental solution possible, which has influenced the ultimate choice of disposal route.
The ACG project carried out an extensive review of 11 disposal options over a number of
years which also included pilot trials. Options assessed included biological treatment,
treatment via a process plant, onshore reinjection, additional offshore removal, evaporation
ponds and irrigation. All options were assessed to identify the Best Practicable
Environmental Option (BPEO).

The selected project option involves the installation of a dedicated 14-inch diameter, 189 km
long Produced Water pipeline from Sangachal Terminal to the ACG Phase 1 location for tie in
at the Compression and Water Injection Platform (CWP) at Central Azeri (Figure ES4). The
pipeline will transport Produced Water from Sangachal Terminal to CWP where it will be
reinjected into the ACG reservoir along with the Produced Water that is separated offshore.

Figure ES4 Proposed Produced Water Pipeline in relation to ACG FFD facilities

Terminal Prase 2 EOR Preca 2 Phaza 1 Phass 2

The Produced Water coming ashore through the oil pipeline is currently mixed with crude oil,
i.e., “wet crude,” and is predicted to be 5 percent of the total fluids within the incoming
pipeline. At Sangachal Terminal the wet crude is heated and stabilised in Medium Pressure
(MP) and Low Pressure (LP) Separators. The heated wet crude is dehydrated by electrostatic
coalescers to reduce water content in the oil to roughly 0.3-0.5 percent Water In Oil (WIO),
the required specification of the BTC export pipeline.

The Produced Water that is separated from the oil is pumped to PW storage tanks. The ACG
FFD PWD Project will require additional Produced Water storage at the Terminal. There will
also be the requirement for additional treatment and export facilities. The following new
facilities will be required at Sangachal Terminal:

e A 130,000 bbl Produced Water storage tank
e De-oiling package

e Filter package to remove sand and solids

e Transfer pump package

e Cooler package
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e Export pump package
e Chemical injection package

e Pig launcher

These facilities provide important further treatment to remove oil and solids from the
Produced Water. This reduces the corrosion potential of the Produced Water in the pipeline
and prevents reinjection problems offshore. The Produced Water will be pumped from the
storage tank to the de-oiling and filter packages before being cooled and chemically inhibited
to further reduce the chance of corrosion. Following these processes, the Produced Water
then will be ready to be pumped into the proposed ACG FFD PWD pipeline. The pig launcher
enables the pipeline to be regularly maintained, further reducing the possibility of corrosion.
Clean-up pigs will be run every 2 weeks, and inspection/intelligent pigs to detect any
corrosion will be run as required (initially believed to be every 2-3 years). Pigging will take
place from onshore to offshore and any pigging waste arriving at CWP will be collected into
sealed containers and shipped to shore for hazardous waste disposal.

The amount of Produced Water that Sangachal Terminal is predicted to receive between
2005 and 2025 is shown in Figure ES5. This figure identifies the design profile for the
predicted Produced Water production over the life of field. The figure also shows the oil
production rate over the life of field, with the Produced Water peak rate occurring at the same
time as the oil peak production in 2009, followed by a decline in Produced Water volumes. To
ensure there will be sufficient capacity in the pipeline for any changes to the Produced Water
profile, the design specification for the pipeline was sized for 80,000 bbl/d (horizontal line on
Figure ES5), which will allow for additional PWD capacity.

The proposed ACG FFD PWD Project is scheduled to be operational in 2008. Produced
Water disposal prior to 2008 is not within the scope of this ESIA but will be disposed of by a
means that is in agreement with the MENR environmental, health and safety requirements.

Figure ES5 Produced Water long-term profile
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ES3.3 ACG FFD PWD Project procurement and transportation

ACG FFD PWD facilities will be provided by a combination of in-country and out-of-country
procurement, fabrication and construction. Transportation of out-of country components to
Azerbaijan will be by a combination of vessel, rail and road using approved routes established
for the ACG Phase 1, 2 and 3 Projects. The main proven routes are the Russian Federation
canal system and road and rail networks through Turkey/Georgia and Iran depending on the
point of origin of each component.

In summary, the fabrication and construction of the project facilities and components will be
as follows;

e Pipeline sections will be procured out-of country and transported to the EUPEC
fabrication yard where they will be coated with concrete and inspected.

e Terminal facilities such as vessels, pipework, and treatment equipment will be procured
out-of country and transported directly to the Sangachal Terminal laydown area for
inspection and fabrication onsite.

e Terminal construction materials will be sourced in-country wherever possible as required.

ES3.4 Construction of Terminal facilities

The area within Sangachal Terminal for the location of the ACG FFD PWD facilities was
designated during terminal expansion as part of ACG Phase 1. As a result, all construction
activities required at Sangachal Terminal for the ACG FFD PWD project will be within the
established boundary and existing construction areas at the Terminal.

At the time of the ESIA, MENR approval had been granted to commence civil works which
includes connection to underground services such as drains and firewater systems and
earthworks to establish foundations at the terminal in preparation for the arrival of facilities.
Once the civil works are complete, the Produced Water tank, treatment, pumps and corrosion
management facilities will be constructed and connected by new pipework. Construction
methods are based on those already established for previous phases of Sangachal Terminal,
with due care and attention to avoid safety and environmental incidents.

Operation at Sangachal Terminal will carry on throughout the construction phase of the ACG
FFD PWD project and it may be necessary to carry out ‘hot work’ at times adjacent to
producing plant. The area under construction will be fenced off and permits will be required
for access to ensure the safety of personnel entering the area.

Utilities required during the ACG FFD PWD Terminal construction phase will be provided by
existing facilities at the Sangachal Terminal. This includes the supply of diesel, power
generation requirements, waste collection and disposal, sewage and wastewater
arrangements.

ES3.5 Pipelineinstallation

The proposed ACG FFD PWD pipeline runs from a riser on the CWP platform at CA, following
the existing ACG FFD production pipeline route to the onshore “landfall” (or beach) site in
Sangachal Bay where it will be brought ashore northeast of the EOP outfall pipeline (Figure
ES6). The landfall site is an existing construction area and has been used to bring ashore a
total of 6 pipelines for the ACG and Shah Deniz Gas Export (SDGE) Projects. Within the
existing landfall site additional land will be required northeast of the pipeline route for onshore
vehicle access; this will be within the landfall security fence boundary. The area will be
subject to reinstatement after all pipeline construction activities are complete in fulfilment of
the commitments made under ACG Phase 1.

Once onshore the ACG FFD PWD pipeline will be routed within the existing pipeline right of
way (ROW) established for the earlier ACG FFD and SDGE oil and gas lines, running 1.8 km
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to the tie in point at Sangachal Terminal. The total length of the pipeline will be approximately
189 km from the Terminal boundary to the CWP tie in.

Figure ES6 PWD pipeline route from landfall to ACG FFD Phase 1 offshore
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ES3.5.1 Offshore Installation

Marine installation of the Produced Water pipeline will be conducted by the Pipeline Lay
Barge (PLBG) “Tofig Ismailov” as part of the present campaign for the ACG FFD and SDGE
Projects. The PLBG will be assisted by supply, support and anchor handling vessels and will
lay the pipeline in sections, progressing to the shore.

The offshore section of the pipeline from the CWP to a water depth of 11 m will be laid directly
on the seabed. In water depths of less that 11 m the pipeline will be trenched to afford some
protection to the pipeline from vessel activity and to ensure that it does not create a seabed
obstruction. A trench will be excavated prior to pipeline installation to a depth which will allow
a seabed coverage of 0.5 m above the Top of Pipe (TOP) once it is inplace. Once the
pipeline is installed the trench will be left to naturally backfill and bury the pipeline.

ES3.5.2 Pipeline landfall

The PLBG can lay the entire marine section of the pipeline from CWP to a water depth of 5 m,
where it is restricted by the 1 m clearance required to safely pass over other pipelines on the
seabed. The PLBG will approach the shore to a point of around 1.2 km distance from the
landfall point where it will anchor. The remainder of the pipeline will then be made up on the
barge and pulled to shore until the tie-in point.

In water depths of less than 3 m, it will not be possible to excavate the pipeline trench from a
vessel. A temporary finger pier, or “berm” will need to be constructed to provide a surface for
an excavator to trench from the 3 m water depth to shore. This approach is consistent with
the pipeline installation for ACG Phasel and 2, as well as for the SDGE Project. The
temporary berm will be installed in the same way as for these previous pipeline projects,
taking one month to construct and one month to remove. The berm is expected to be in place
fully constructed for a maximum of 2 months.
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ES3.5.3 Onshoreinstallation

The onshore section of pipeline is 1.8 km and the entire onshore length will be buried to a
depth of 0.5 m TOP. The existing ACG, SDGE pipeline ROW from Sangachal Terminal to the
landfall site requires the Produced Water pipeline to make 21 crossings including a road, a
railway track, and various third party pipelines/service lines. Consistent with ACG Phase 1,2
and SDGE Projects the crossing of the Salyan (Baku-to-Astara) Highway will consist of hand
and machine excavation of part of the highway, installation of the pipe sections, and road
restoration prior to continuing on the second half of the highway. Rail crossing will be by
drilling directly through the railway embankment and installing a sleeve through which the
pipeline will be pulled. Where the pipeline crosses existing services, reinforced concrete
protective slabs shall be placed over the pipelines at the crossing point.

Once the onshore section of the pipeline is completed the area will be reinstated using the
material excavated during onshore trenching. Permanent surface warning tiles shall be
placed on the pipelines to indicate their points of intersection with other services.

ES3.6 Facilities commissioning

The PWD pipeline will be tested separately for the onshore and offshore sections before they
are connected and subject to final testing. The section of the Produced Water pipeline
running from Sangachal Terminal to the beach-pull site will be hydrotested with potable water
dosed with a bio-friendly volatile corrosion inhibitor (VCI). The hydrotest water will be reused
in different sections whenever possible. When testing is complete the water will be discharged
to the Sangachal Terminal holding pond to enable chemical degradation. The water will be
tested periodically until sufficiently degraded prior to discharge to the outer drainage channel.

The ACG FFD PWD pipeline from the landfall to offshore will be flushed with inhibited
seawater to remove any debris. A small amount of this water will be discharged at the riser
base along with any debris from the pipeline construction process such as welding rods. The
pipeline will then be hydrotested with seawater inhibited with the chemical recipe approved for
ACG FFD Phase 1 and 2, and SDGE pipelines. This hydrotest water will then be left in the
pipeline until Produced Water export begins, at which time is expected that the hydrotest
water will be reinjected into the CWP water re-injection wells in the same way as the
Produced Water from the ACG FFD PWD pipeline.

ES3.7 PWD Operation

The operation and maintenance of the terminal PWD facilities and dedicated Produced Water
pipeline will be the responsibility of Terminal Operations throughout the life of the ACG FFD
project. Appropriate operating procedures will be established during the Operate stage of the
project when projects are handed over to operations. Similarly, the reception and injection of
the Produced Water from Sangachal Terminal into the CWP water re-injection wells along
with the Produced Water separated offshore will be under the management of CA Complex
Operations, as approved under ACG Phase 1.
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ES4 Existing Natural Environment

The ACG FFD PWD project is the latest project in the phased FFD of the ACG Contract Area
and a considerable amount of environmental information has been gathered over the period
from 2000 to present and reported in previous ESIAs. Since the time of these earlier ESIAS,
a series of terrestrial and marine studies have been carried out in the vicinity of Sangachal
Terminal and Sangachal Bay as part of the commitments under the Integrated Environmental
Monitoring Plan (IEMP).

In terms of the data relevant to the ACG FFD PWD Project, new or updated environmental
data was sought in the project study as follows:

o the onshore environment, defined as the area from the boundary of Sangachal Terminal
along the ACG FFD Phase 1, 2 and SDGE pipeline ROW to the highway;

o the coastal environment, defined as the ACG and SDGE pipeline landfall site and
Sangachal Bay to the 11 m water depth; and

o the offshore environment, defined as from 11 m water depth (where pipeline trenching
ends) to the CA platform at ACG FFD Phase 1 (Figure ES7).

Figure ES7 Definition of the project study area for the environmental and social
description
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ES4.1 Onshore environment

The onshore environment for the ACG FFD PWD Project is located solely in areas that are or
have been used for earlier construction and fabrication of ACG facilities. No additional land
take will be required for the terminal facilities associated with the proposed project and the
onshore pipeline ROW from Sangachal Terminal to the landfall site is a designated no
development zone. Supply activities for the pipeline installation programme will be required
from SPS but will not require any new facilities beyond those currently provided by the facility.
Both Sangachal Terminal and the SPS Yard have been operating as industrial facilities for
over 10 years.

Sangachal Terminal is located in a semi-desert area, in a low-lying basin on the margin of the
Caspian Sea, approximately 10 to 12 m above the local sea level. The area is characterised
by a warm semi-arid steppe climate giving a mean temperature in summer of 26°C and 0°C in
winter and a little rainfall occurring between October and March. A locally thermally driven
wind system is based on onshore/offshore pressure differences and can result in very strong
winds occurring with little forewarning.

The SPS yard lies approximately 20 km southwest of Baku and 12 km east-northeast of
Sangachal Terminal on the western coastline of the Caspian Sea. A coastal plain with
undulations of up to 2 m surrounds the yard, backed by steeply sloping hills affiliated with the
Qaraqus Dagi (Blackbird Mountain), forming a ridgeline locally that runs approximately
parallel to the coast. The coastline in the vicinity of the yard is characterised by shallow
lagoons. The yard area itself is significantly degraded with little apparent ecological value.

Soils at the pipeline ROW running from Sangachal Terminal to the landfall site have a low
humus content, short soil profile and low agricultural productivity. No aquifers supplying
potable water have been found in the vicinity of the Sangachal Terminal and no significant
ground water has been identified in surveys.

ES4.1.1 Flora and fauna

The potential for the ACG FFD PWD Project to interact with onshore flora and fauna
receptors is limited given that all onshore activities, except for transportation, will take place
within the boundaries of areas where construction has been occurring for a number of years
as a result of earlier ACG Phases.

A walkover survey performed in 2005 by URS of the proposed ACG FFD PWD pipeline ROW
between Sangachal Terminal boundary and the Salyan Highway confirmed two main
terrestrial habitats reported in previous surveys:

e semi desert scrub; and

e marshland occurring in a series of artificial and natural drainage channels running
between the main terminal access road and the old access road.

The semi-desert scrub areas provide a suitable habitat for a variety of species including red-
tailed sanderling (Meriones lybicus), wall lizards (including Eremias and Ophisops species),
snakes (including dice snake Natrix tesellata and Dahl'swhipsnake Colubernajadum) and the
Red-listed spur-thighed tortoise (Testudo graeca). Rodent burrows and brown hare (Lepus
europeaus) have also been frequently observed during walkover surveys of the area.

The marshland habitats show seasonal variation based on the availability of water during the
year and when water is abundant they provide a valuable habitat for amphibians, primarily
common marsh frog (ranna ridibunda), and reptiles such as the European Pond Turtle (Emys
orbicularis) and the Caspian Pond Turtle (Mauremys caspica).

Near the Sangachal Terminal recovery of vegetation has taken place naturally up to the
present, especially in the southern part of the area where grazing marsh exists (with reeds,
reedmace, and rushes of the Juncus sp.) and in the tamarisk scrubland, the latter providing
suitable bird breeding habitat.
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Bird surveys (conducted in 2001, 2002, 2004, and 2005) have recorded a total of 54 different
species in the area during the breeding seasons (URS, 2005a). Important bird species
identified (in terms of vulnerability) comprised breeding greater sand plover, booted warbler,
and black-bellied sandgrouse (the latter is a Red Data species).

The survey also found that several common bird species have been displaced (or now occupy
smaller territories) as a result of construction activities not connected to Sangachal Terminal.
The latest breeding bird survey (conducted in 2005) concluded that the footprint of the
terminal area appears not to have significantly impacted breeding bird populations.

The SPS Yard is located close to a pair of shallow lagoons known as the Shelf Factory
Lagoons, separated from the Caspian by shingle banks and reeds. These are proposed as a
Ramsar site due to the abundance of overwintering wildfowl and the presence of three ARB
listed species and the IUCN Red Listed Pygmy cormorant (Phalacrocorax pygmeus). Vessel
support and supply activities associated with the ACG FFD PWD pipeline installation will not
influence these areas.

ES4.2 Coastal environment

Coastal areas in the immediate vicinity of the proposed ACG FFD PWD pipeline landfall have
been subjected to a variety of anthropogenic changes since 2001 through the installation of
the ACG FFD Phase 1 and 2 oil and gas pipelines, the SDGE gas pipeline, associated
methanol-ethanol-glycol (MEG) lines, and fibre optic lines. To date six pipelines have been
installed. All surface vegetation has been removed from the landfall site, the area has been
graded to provide hard standing for equipment and temporary buildings have been erected.
As a result there is no flora within the fenced area of the site.

The surrounding vicinity of Sangachal Bay coastal environment is undisturbed and displays
several habitats including:

e coastline with sparse vegetation (primarily Persian bindweed or Convolvulus persicus,
and Siberian tournefortia or Argusia sibirica),

e littoral reedbeds (the sharp rush or Juncus acutus, the common reed or Phragmites
australis, tamarisk scrub or Tamarix, and reedmace or Typha sp.),

e shallow lagoons, a salt marsh dominated by the glasswort Salicornia europea, and

e semi-desert areas with two main components: a wormwood species (Artemisia fragrans)
and saltwort tumbleweed species (Salsola dendroides and Salsola nodulosa).

Several Azerbaijani Red Book (ARB) species have been recorded in this area, and these
include; ferula (persica), Cladochaeta candidissima (IUCN, Indeterminate), Glycyrrhiza
glabra, and nitre bush (Nitraria schoberi). Dead individuals of Calligonum bakuensis, an IUCN
(Indeterminate) and ARB species, were also recorded.

The coastal zone of the Caspian, from Azerbaijan to Iran, is one of known ornithological
importance, supporting both nationally and internationally significant numbers of migrating
and overwintering birds during the autumn and winter. Ornithological surveys have been
conducted along the Caspian Sea coastline since 2000 as part of the ACG FFD projects.
These surveys consistently show that the main sites of importance are Sangachal Bay and
the Shelf Factory Lagoons (SPS yard). Throughout the survey periods the most abundant
species within the Sangachal Bay survey area were tufted duck (Aythya fuligula), coot (Fulica
atra), and common pochard (Aythya ferina). In several years of the survey populations of
great crested grebe and tufted duck were present in internationally important numbers.

The continued importance of Sangachal Bay and the SPS demonstrates that activities in
these areas have not had a significant impact on the suitability of these sites to host large
seasonal numbers of bird populations.
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ES4.3 Nearshore and offshore environment

Sangachal Bay is a shallow bay that slopes gently from the shoreline for approximately
600 m, where a 5-6 m deep shelf develops. A sill defines the seaward side of this shelf along
the ACG FFD PWD pipeline route 3-5 km from the shore. From this sill, the bathymetry
continues to descend into open sea, reaching a depth of 11 m at an average of 5 km offshore.

Surveys conducted as part of the pipeline trenching study show that sediments in the bay to
11 m water depth compose of a mixture of sand underlain by clayey seabed with limestone
outcroppings, leading to deeper layers of sandy sediments in increasing water depths away
from the shore. Mats of seagrass Zostera nolti (dwarf eelgrass), occur at several areas along
the proposed pipeline route where the seabed consists of sandy deposits, up to 3.2 km from
the shore.

The ACG Contract Area is approximately 40km in length, 11.5 km wide, and lies in the Middle
Caspian. The area is characterised by an uneven topography, natural gas seeps, mud
volcanoes, gas charged sediments, and subsea mudflows. Seabed sediments in the Contract
Area are mostly medium to coarse sand with considerable spatial variation in the most
abundant particle size. The sediments contain hydrocarbons but it is not possible to
determine whether they are of natural or anthropogenic origin. Heavy metal content and
radioactivity levels have been measured at typical background levels.

The Caspian sea contains a unigue assemblage of fauna. About 75% of the species of the
Caspian are endemic, 6% are from the Mediterranean and 3% are from the Arctic. The
remaining 16% are freshwater immigrants that have adapted themselves to the salinity of the
Caspian. Because of the special nature of the Caspian ecology the introduction of species is
a significant concern in the region.

The nearshore benthic fauna of Sangachal Bay show limited diversity with a dominance of a
small number of species: the invasive polychaete worms Nereis diversicolor and Hypaniola,
the native oligochaete Isochaetides, and the invasive mussel Mytilaster lineatus. Non-native
species account for most of the biomass. Further offshore, suspension and deposit feeders
such as worms (oligochaete and polychaete, the Ilatter predominantly ampharetid
polychaetes), and amphipod crustaceans dominate the benthos.

The offshore benthic communities in the Contract Area show crustacean-dominated
communities in the northwest of the Area and annelid-dominated communities in the
southeast. Benthic surveys at CA where the PWD pipeline will tie-in, show several species of
crustaceans (amphipods and cumaceans) and molluscs and an abundance of polychaete and
oligochaete worms. Seed shrimp (Ostracoda), oligochaete worms (Isochaetides michaelseni
and Tubificidae spp.), amphipod crustaceans (Gammarus spp.), cumacean crustaceans
(Schizorhynchus eudorelloides), and polychaete worms (Hypania invalida) were among the
most common species. Bivalve molluscs (the mussel Dreissena rostriformis, Dreissena
grimmi, and the clam Abra ovata) occur in low numbers.

Fish monitoring studies in Sangachal Bay and the ACG Contract Area show an abundance of
sandsmelt (Atherina mochon caspia), vobla (Rutilis rutilis kurensis), and goby (Neogobius
fluviatilis pallasi). Kilka (herring family) can also be encountered in large numbers offshore.
Migratory species including sturgeon species, Caspian salmon (Salmo trutta caspius),
Caspian lamprey (Caspiomyzon wagneri), and seashad may also be found within the
nearshore and Contract Area.

Resident and other species, other than the goby, include: the pipefish (Syngnathus
nigrolineatus), which more frequently congregate nearshore (Kosarev and
Yablonskaya, 1994) and mullet, which was introduced from the Black Sea in the 1930s.
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ES5 Existing Socio-Economic Environment

The ACG FFD PWD Project is a relatively small project compared to ACG Phase 1,2 and 3.
This latest project will be conducted within existing facilities as discussed and will use the
existing workforce from the ACG FFD projects based at these facilities. As such, there will
not be the influx of large numbers of foreign workers, largescale job creating or development
at new locations. Therefore, regional data on the socio-economic environment, together with
demographic information for Sangachal and the surrounding regions of Sahil and Umid
provided by the Garadag Executive Power (government of the Garadag District within the
Sahar/Municipality of Baku) is as provided in previous ESIAs has not been repeated.

As discussed, the ACG FFD PWD project incorporates onshore works through the installation
of the PWD pipeline from Sangachal Terminal to the landfall at Sangachal Bay, and offshore
from the landfall to the CA and DWG fields in the ACG Contract Area. The social focus is
therefore on the services, infrastructure and socio-economic activity in these project areas.

The onshore pipeline route between Sangachal Terminal and the Salyan Highway is in an
existing ROW and a designated no development zone. Within this area, the PWD pipeline
route crosses 24 third-party utility lines and pipelines, the Baku-Alyat electric railway line and
the Salyan Highway. Some of the third party services are abandoned whilst others provide
electricity, communications, oil, gas, and water.

Offshore infrastructure in the vicinity of the proposed ACG FFD PWD pipeline consists of the
oil and gas pipelines installed as part of the ACG FFD and SD Projects. In addition, a number
of seabed obstructions and the offshore Sangachal and March 8th oilfields are located to the
south of the proposed landfall site.

Shipping activities in Azerbaijan waters include commercial trade, passenger and vehicular
ferry transport, military, scientific and research operations, and service and supply operations
to the offshore oil and gas industry. Merchant shipping levels have varied in the last decade,
with a substantial increase seen in recent years due to the offshore oil and gas projects,
particularly those of AIOC.

The State Maritime Administration governs vessel activity in Azerbaijan and two registered
shipping lanes pass in proximity to the proposed PWD pipeline landfall location. In addition to
the shipping lanes, a number of prohibited areas are located in Sangachal Bay due to tanker
movements to and from the AzPetrol terminal. A total of 34 tankers use the registered lanes,
transporting over 10 million tonnes of oil cargo in 1,200 trips to the terminal each year. The
largest tanker vessel is approximately 13,500 tonnes (dwt) which when fully laden with cargo
has a draft of 8.2 m. This data lead to the decision to trench the proposed PWD pipeline in
water depths of less than 11 m (ensuring that the pipeline is buried to a depth of 1 m below
the seabed).

The Caspian Sea is an important fishing area, with fishing representing 1 percent of
Azerbaijan GDP. The main fishing activities involve commercial catches of sturgeon, sprat,
carp, darters, gobies, herring, salmon and mullet. No known fishing areas are located along
the proposed PWD pipeline route. Known fishing grounds exist to the north and south of
Sangachal Bay and there is the potential for fishing vessels to be present in the vicinity of the
PWD pipeline as they journey to and from these areas. Fishing activities in the proposed
project area also include recreational and subsistence fishing in Sangachal Bay, some using
small boats and nets.

Offshore fishing vessels typically target the catch kilka species and currently 100 boats are
believed to be active in the industry. Offshore platforms and live pipelines are plotted on
admiralty charts and subject to a safety exclusion zone, although fishing over pipelines may
occur and is difficult to police.
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ES6 Environmental Impact Assessment

ES6.1 Impact assessment steps

The impact assessment was performed considering the ACG FFD PWD Project as occurring
in a number of distinct project phases:

International equipment and pipeline fabrication, procurement, and transportation
Sangachal Terminal ACG FFD PWD project facilities
PWD pipeline installation, commissioning, and operation

Offshore facilities hook-up and commissioning (HUC) and operation

The following steps were undertaken in the assessment for each of the above phases:

Routine, planned non-routine, and unplanned or accidental activities of the project were
identified, and the potential environmental and socio-economic aspects® associated with
these activities were discussed with project engineers through the ENVIID workshops
(Section ES2).

For each aspect, potential impacts® were considered and the effect of mitigation
measures established through the design process/mitigation workshops were then taken
into account. These measures comprise either specific design components or operational
management procedures developed as part of the ACG FFD PWD Project to eliminate or
reduce the potential for impacts from the identified activities.

In addition, mitigation/management measures developed as part of ACG Phase 1,2 and 3
were taken into consideration, particularly the environmental and social management
procedures that have been put in place as these will also form the basis of the ACG FFD
PWD Project. Consideration was also given to the potential for PWD activities to
contribute to the accumulation of impacts from ACG FFD or other BP AzBU activities in
the region.

Residual impacts are defined as those remaining after consideration of established
mitigation and management measures. Where the potential for residual impacts was
identified, these were assessed using probability of occurrence (likelihood) and
consequence criteria. Based on the scoring, impacts were ranked in terms of
‘significance’ by assigning a scale of Low, Medium, High and Critical (critical being the
highest).

Key comments and feedback from the stakeholders through consultation during the ESIA
process for the ACG FFD PWD Project, as well as experience from issues raised during
ACG FFD Phases 1, 2, and 3 were also included in the impact assessment process.

Where the residual impact was found to be of Low significance, no further mitigation
measures were considered necessary, unless the impact had been raised as being of
concern during consultation (including previous consultation for ACG FFD Phases 1, 2, or
3). For these perceived impacts as well as those identified as being of medium or above
significance, discussion is provided and where necessary additional management
measures were identified.

! Environmental aspect is defined as “An element of an organisation’s activities, products, or services that can
interact with the environment”, Environmental Management Standard 1ISO 14001.

2 Environmental impact defined as “Any change to the biophysical environment, positive or negative, that wholly or
partially results from a project activity or associated process”, Environmental Management Standard 1ISO 14001.
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ES6.2 Summary of the Impact Assessment Results

The majority of activities proposed for the ACG FFD PWD Project will not result in a
significant residual environmental or social impact. This is due to the small scale of the
activity, the distance of the activity from receptors or from the effective mitigation of impacts
achieved in the design implemented by the PWD Project or from earlier Phases 1, 2 and 3
projects.

The results of this assessment show that no impacts were identified with a high residual
significance. Over the project, one impact was identified as medium associated with an
accidental/unplanned event. Two impacts identified as low were highlighted for discussion
due to other factors (Table ES1).

Table ES1 Summary of residual impacts and issues from ACG FFD PWD Project

Activity Aspect Significance/Justification

Accidental Events

Pipeline operation Corrosion causing potential release of Medium:
contaminated PW onshore/offshore Contamination of
onshore/offshore

environments

Pipeline operation Potential damage to line from impact Low:
(vessel grounding/anchor impact) and Low probability of pipeline
release of contaminated PW offshore breach but anchor impact has
occurred on the ACG Phase 1
lines
Decommissioning Removal of facilties at the end of the Low:
project lifetime, when no further PW will Wider issue for all BP projects

be produced

ES6.2.1 Corrosion and potential release of contaminated PW

The Produced Water pipeline is of a steel construction and at risk of corrosion from the
inventory. The project has developed a corrosion management plan which requires the
injection of chemicals into the pipeline to remove oxygen content and biological action. Any
uncontrolled release of Produced Water due to corrosion would result in environmental
impact.

To assess the potential impact on the environment modelling was performed simulating a
continuous uncontrolled release characteristic of corrosion damage causing loss of pipeline
integrity at two locations; Sangachal Bay and CA. The model found that due to the slow
release rate the Produced Water rapidly diluted in less than 6 m of the release point and
within 50 seconds of entering the environment. The Produced Water was diluted
approximately 80 times within this distance. Toxicity test of Produced Water conducted on
Caspian specific species shows a lethal effect toxicity of 40 times dilution (or 2.5 percent).
This suggests that there would be negligible impacts on the seabed benthos associated with
such a release, due to the speed and distance at which the Produced Water is diluted to
below the lethal effect level.

A long-term continuous uncontrolled release of Produced Water into the Caspian Sea would
be unacceptable considering the environment, AIOC Corporate Standards and national
legislation. As such, the corrosion management plan is essential. In addition to chemical
injection, the PWD pipeline will be monitored by a leak detection system. Regular pigging,
including intelligent pigging every few years, will also be used to detect corrosion over the

Executive Summary Xvii
January 2007



ACG FFD PWD Project ESIA Final Report

expected amount and highlight any integrity issues with the pipeline. Regular surveying will
also be conducted to monitor the condition of the pipeline as part of the operational pipeline-
monitoring programme for the ACG Phase 1, 2 and 3.

ES6.2.2 Potential damage to line from impact and release of
contaminated PW offshore

The risk of the PW pipeline becoming damaged and releasing inventory through direct impact
from either vessel grounding in the nearshore zone or anchor impact is low. However, current
experience from ACG Phase 1 has shown that anchor impact across the pipeline has
occurred, although not sufficient to comprise the structural integrity of the line.

Dispersion modelling was conducted to assess the behaviour of a single largescale release
as a result of complete pipeline failure, using a release hole equal to the diameter of the
pipeline. Two scenarios were run selecting a large release in Sangachal bay and at the CWP
location. Simulations were run under summer and winter conditions. The results of the
model show rapid dilution (as with the corrosion simulation) to less that 400 times (10x less
than the toxicity test results) within 8 hours for Sangachal Bay and 13 hours for the offshore
location.

The project design has incorporated the following measures to afford some protection to the
ACG FFD PWD pipeline:

e In water depths less than 11 m the pipeline will be buried to a depth of 0.5 m TOP
coverage under the seabed. This will ensure that the pipelines do not constitute a hazard
to vessel navigation in the nearshore zone.

e The Produced Water pipeline will be concrete coated along its entire length. To enhance
protection, the concrete coating will be of a greater thickness for the section of the
pipeline in nearshore shallow waters. Offshore water depths are such that anchor velocity
will be reduced as the anchor is deployed thereby reducing the potential impact on the
pipeline.

e The pipeline will be located within the safety exclusion zone that currently exists for the
ACG and SD oil and gas lines. This exclusion zone prohibits certain activities such as
anchoring in the location of the pipelines.

e Once installed, the position of the pipelines and the safety exclusion zone will be plotted
on Admiralty charts, which are made available to vessel operators in the region.

ES6.2.3 Decommissioning

The decommissioning of the ACG FFD PWD Project represents a wider issue as all ACG
FFD facilities require decommissioning at the end of the project lifetime. Under the terms of
the ACG PSA, AIOC is required to produce a field abandonment plan one year prior to
completion of 70 percent production of identified reserves. The PSA however, does not state
specific requirements on the methodology of decommissioning.

It is recognised that technology, facilities and infrastructure will change over the lifetime of the
project within the Caspian region, as will international experience in decommissioning oil and
gas installations. The current international approach to decommissioning is to conduct a
BPEO to provide a comparative assessment of available options. The purpose of the BPEO
will be to consider both the potential alternative uses for facilities to extend their operational
life and detailed options for field abandonment assessed in terms of environmental impact,
health and safety, technical feasibility and cost effectiveness.

SOCAR will assume ownership for all ACG facilities at the end of the PSA agreement in 2024.
To address the financial burden associated with decommissioning and abandonment, all
partners involved in the ACG projects are required under the PSA to contribute a
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proportionate share of the revenue raised from the projects to cover decommissioning costs.
These funds will be used to establish an “Abandonment Fund” such that the funds can be
accrued against the decommissioning costs. Under the terms of the PSA, SOCAR as future
operators of the ACG development will inherit the Abandonment fund set aside for this
purpose.

ES7 Conclusions

The oil produced from the ACG Contract Area contains water which requires removal.
Offshore facilities can remove 95% produced water from oil for reinjection offshore therefore
5% produced water is sent onshore co-mingled with oil. This Produced Water, separated out
of the product at the platform, is reinjected offshore and the percent remaining in the oil is
received onshore at Sangachal Terminal. This Produced Water needs to be removed through
further separation at the terminal in order to achieve the WIO specification required for
delivery to the BTC export pipeline.

The ACG FFD PWD Project is proposed for the solution for the disposal of the Produced
Water generated at Sangachal Terminal. The proposed Project will send the Produced Water
back offshore via a dedicated pipeline for reinjection at the CA Complex.

One residual impact has been identified as of medium significance; an uncontrolled continual
release of untreated Produced Water as a result of pipeline corrosion. Considering the
implementation of the corrosion management plan and leak detection system developed for
the project the likelihood of such an event occurring is low.

On consideration, the ACG FFD PWD Project within the context of ACG FFD is deemed to
deliver a long-term environmentally and socially acceptable solution to the disposal of
Produced Water in fulfilment of the commitments made under ACG Phase 1, 2 and of the
conditional approval granted for ACG Phase 3.
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1.1 Introduction

This Environmental and Socio-Economic Statement (ES) reports the results of the detailed
Environmental and Socio-economic Impact Assessment (ESIA) conducted for the proposed
Azeri, Chirag, Gunashli Full Field Development Produced Water Disposal (ACG FFD PWD)
Project. The proposed project involves the installation of a dedicated 14-inch diameter,
189 km long Produced Water pipeline from Sangachal Terminal to the ACG Phase 1 location
for tie in at the Compression and Water Injection Platform (CWP). The pipeline will transport
Produced Water from Sangachal Terminal to CWP for re-injection offshore.

The ES has been prepared for submission to the Azerbaijan Ministry of Ecology and Natural
Resources (MENR) to gain approval for the project and, as such, has been conducted in
accordance with the legal requirements and policies of Azerbaijan. In addition, the ESIA
process has been undertaken in the context of BP’s Health, Safety and Environment (HSE)
Policy as described in Chapter 2.

1.2 Project background

The ACG Contract Area has estimated oil reserves in excess of 5.4 billion barrels of oil. It lies
in the Azerbaijan sector of the Caspian Sea, approximately 120 km south east of Baku and
covers an area of 432 square kilometres in water depths ranging from 100 m to 400 m.
Primary oil bearing zones occur at depths of between 2,500 m and 3,000 m below the
seabed. The ACG Contract Area was developed in a phased approach and together with the
Chirag Early Oil Project (EOP) the following projects represent the ACG FFD Project:

e Phase 1 Development: Development of the central part of the Azeri reservoir with a
Production, Drilling and Quarters (PDQ) Platform bridge-linked to a Compression and
Water injection Platform (CWP), a 30" sub-sea oil pipeline and a 28" gas line to shore.
The project also linked with the Chirag field.

e Phase 2 Development: Development of the west and east parts of the Azeri reservoir
with two fixed production and drilling facilities, a 30" sub-sea oil pipeline and in-field sub-
sea pipelines.

e Phase 3 Development: The last phase of development of the ACG FFD Project,
developing the hydrocarbon reserves in the Deep Water Gunashli (DWG) sector of the
ACG Contract Area by two platforms; a Drilling, Utilities and Quarters (DUQ) platform
bridge linked to a Production, Compression Water Injection and Utilities (PCWU) platform
with hydrocarbon export by tie-ins to the earlier ACG Phases export pipeline
infrastructure. In additon, the project requires the installation of a subsea water injection
development (consisting of two subsea manifolds and associated facilties tied back to the
offshore platform) for reservoir pressure maintenance.
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Figure 1.1 Proposed Produced Water Pipeline in relation to ACG FFD
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The oil produced from the ACG Contract Area contains water which requires removal.
Offshore facilities can remove 95% produced water from oil for reinjection offshore therefore
5% produced water is sent onshore co-mingled with oil. This Produced Water, separated out
of the product at the platform, is reinjected offshore and the percent remaining in the oil is
received onshore at Sangachal Terminal.

At Sangachal Terminal the Produced Water is further separated in order to achieve the water
in oil (WIO) specification required for delivery to the Baku-Thilisi-Ceyhan (BTC) export
pipeline. This Produced Water requires disposal. The ACG FFD PWD project will deliver this
solution

From the onset the Produced Water Disposal Project has had a very strong driver to deliver
the best Environmental solution possible, which has influenced the ultimate choice of disposal
route. The ACG project carried out an extensive review of 11 disposal options over a number
of years which also included pilot trials. Options assessed included biological treatment,
treatment via a process plant, onshore reinjection, additional offshore removal, evaporation
ponds and irrigation prior to the ultimate disposal route being identified as being the Best
Practicable Environmental Option.

The ACG project will dispose of produced water received onshore by providing a dedicated
pipeline to carry the Produced Water from the Terminal back to the offshore Compression and
Water-injection Platform (CWP) at Central Azeri (CA) where it will be reinjected into the ACG
reservoir along with the Produced Water that is separated offshore.

The proposed ACG FFD PWD Project is scheduled to be operational in 2008. Produced
Water disposal prior to 2008 is not within the scope of this ESIA but will be disposed of by a
means that is in agreement with the MENR environmental, health and safety requirements.
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1.3 Environment and Socio-economic Impact Assessment

1.3.1 Objectives

The overall objective of the ESIA process for the ACG FFD PWD Project is to ensure that any
adverse environmental or socio-economic impacts arising from proposed project activities are
identified and where possible, eliminated or minimised through early recognition of and
response to the issues.

The purpose of the ESIA is to:
e ensure that environmental considerations are integrated into the project planning and
design activities;

e ensure that a high standard of environmental performance is planned and achieved for
the project;

e ensure that environmental and social aspects and impacts are identified, quantified where
appropriate, assessed and mitigation measures proposed;

e ensure that legal and company policy requirements and expectations are addressed,;
e consult with all of the project stakeholders and address their concerns; and

e demonstrate that the project will be implemented with due regard to environmental and
social considerations in mind.

Potential impacts of all stages of the project, from transportation of the pipeline and terminal
modification through installation to operation are evaluated against the following:

e applicable national and international environmental standards, regulations and guidelines;
e existing environmental conditions;

e issues and concerns raised by project stakeholders (including issues raised during
previous phases of ACG).

The assessment of the potential impacts from the project includes an evaluation of the
implementation, quality and effectiveness of existing and planned environmental controls,
monitoring and mitigation, either developed as part of earlier phases of ACG or specific to the
ACG FFD PWD Project. Where residuals impacts are found, additional mitigation and
monitoring is identified.

1.3.2 Structure of the Environmental Statement

This ES has been compiled to report the findings of the detailed ESIA process. The contents
are summarised in Table 1.1.
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Table 1.1 Structure and Content of the ES
Chapter/Title Content
Executive Summary A summary of the Environment Statement report.
Units and Abbreviations A list of the units and abbreviations used in the ES.
Glossary A glossary of terms used in the ES.
1 Introduction A description of the ACG FFD PWD Project in the context of

the phased development of the ACG Contract Area, the
objectives of the environmental and socio-economic impact
assessment, and the structure of the ES report.

2 Policy Legal and Administrative | A summary of the HSE requirements set out in the ACG PSA,
Framework HSE policies of the project, relevant international and national
environmental standards and guidelines.

3 ESIA Methodology A description of the methods used to conduct the ESIA.

4 Options Assessed A description of the alternative concept options assessed for
the ACG FFD PWD Project.

5 Project Description A detailed description of the ACG FFD PWD Project.

6 Environmental Baseline A description of the environmental baseline conditions in the

vicinity of the ACG FFD PWD Project activities.

7 Socio-Economic Baseline A description of the socio-economic baseline conditions

relevant to the ACG FFD PWD Project activities.

8 Consultation An overview of the consultation undertaken during the ESIA

programme and the issues and concerns raised.

9 Environmental and Socio- An assessment of the potential environmental impacts
economic Impacts associated with the ACG FFD PWD Project.

10 Environmental and Socio- A description of environmental and social management
economic Mitigation and systems and plans and monitoring measures to mitigate
Monitoring identified impacts from the ACG FFD PWD Project.

11 Conclusions Conclusions arising from the ESIA process.

References A list of all of the literature sources referred to in the ES.

Appendices Supporting technical information referred to in the main text of

the ES.
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2.1 Introduction

The Azeri, Chirag, and Gunashli (ACG) Full Field Development (FFD) Produced Water
Disposal (PWD) project, as a part of the overall ACG FFD project, is subject to the terms and
conditions of the ACG Production Sharing Agreement (PSA) (see Appendix 1), BP Health
Safety Security and Environment (HSSE) Policy and the ACG FFD Health, Safety, and
Environment (HSE) Design Standards (see Appendix II).

In addition, BP has set a corporate policy “to do no damage to the environment,” which
emphasizes prevention of impacts to land, air, and water resources resulting from its
operations. The corporate policy also sets high standards for monitoring performance, with
the aim to set an example for environmental stewardship within the oil and gas industry.

The PWD project will also be undertaken with due regard to international conventions as
ratified by the Azerbaijan government, applicable World Bank and International Finance
Corporation (IFC) environmental and social policies and guidelines (refer to Section 2.3).

The legislative framework governing the ACG FFD PWD project is illustrated in Figure 2.1.

Figure 2.1 Legislative framework of the ACG FFD PWD project
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The ACG FFD PWD project is the latest in the phased development of the ACG FFD. As
such, three Environmental and Socio-economic Impact Assessment (ESIA) reports have been
submitted and approved by the Azerbaijan Ministry of Ecology and Natural Resources
(MENR). In an attempt to reduce the repetition of information presented in the ESIA reports
for each phase of development, this report should be read with reference to the information
presented in the preceding ESIAs, as follows:

e ACG FFD Phase 1 Environmental and Social Impact Assessment, 2002.
e ACG FFD Phase 2 Environmental and Social Impact Assessment, 2003.

e ACG FFD Phase 3 Environmental and Social Impact Assessment, 2004.
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These reports are available online through the BP website within the Reports and
Publications section of the new BP Caspian website, located (as of July 2006) at
http://www.bp.com/subsection.do?categoryld=9006656&contentld=7013370. Specifically,
readers are directed to the ACG FFD Phase 3 ESIA, Section 2.2 for a description of the ACG
PSA, and Section 2.3 for a summary of BP HSSE Policy applying to the proposed project.

The following sections present an overview of each of these key elements of the legal and
policy framework for the ACG FFD Project.

2.2 ACG FFD Health, Safety, and Environment (HSE) Design
Standards

In 2003, the Azerbaijan International Operating Company (AIOC) partners’ Contracts
Management Committee (CMC) approved a set of HSE standards for the design of the ACG
FFD Project. These standards built upon the standards set out in the PSA, Phase 1 and 2
HSE design standards, taking into consideration international standards and local
environmental conditions and were presented in the ACG FFD Phase 3 ESIA. The ACG FFD
HSE Design Standards serve as the standards that AIOC has adopted for ACG FFD
engineering design. Therefore, while the PSA forms the legal basis for conducting operations,
these standards seek to supplement, enhance and further define the standards set forth in the
PSA.

These standards are provided in Appendix Il of this document and the categories that
specifically apply to the aspects of the ACG FFD PWD project are summarised in Table 2.1.

Table 2.1 Summary of the HSE categories for the ACG FFD HSE Design Standards
applicable to the PWD project.
Health Safety Environment
Medicals Training Monitoring and measurement
Hygiene Design safety reviews Ozone Depleting Substances
(ODS)
Noise Hazard management plan Other halocarbons with potential

for global warming
Health risk management Simultaneous Operations (SIMOPS) | Land-take at Sangachal

Manual handling Nuisance at Sangachal

Hazardous substances Chemicals

Seismic events Sewage

Storm (extreme weather events) Pipeline construction
Sand

Liquid and solid waste
Cooling water

Produced Water offshore
Decommissioning
Fugitive emissions
Combustion emissions
Produced Water onshore
Energy efficiency

Onshore discharge of open
drains (see Appendix Il1)
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2.3 International Finance Corporation (IFC) environmental and
social policies and guidelines

The ACG FFD PWD project shall be undertaken in accordance with applicable IFC
environmental and social policies and guidelines, comprising:

e World Bank “Safeguard” Operational Policy (OP) 4.01: “Environmental Assessment”
(revised August 2004);

e World Bank “Safeguard” Operational Policy (OP) 4.04: "Natural Habitats"
(revised August 2004);

e World Bank “Safeguard” Operational Policy/Bank Procedure (OP/BP) 4.12: "Involuntary
Resettlement” (revised April 2004);

e World Bank “Safeguard” Operational Policy Note (OPN) 11.03 "Management of Cultural
Property" (September 1986, soon to be replaced with OP 4.11);

e World Bank Group Guidelines for Oil and Gas Development (Onshore) (from the Pollution
Prevention and Abatement Handbook, July 1998);

e World Bank Group Guidelines for Thermal Power (New Plants) (from the Pollution
Prevention and Abatement Handbook, July 1998);

e World Bank Group General Environmental Guidelines (from the Pollution Prevention and
Abatement Handbook, July 1998);

e IFC Environmental, Health, and Safety Guidelines for Oil and Gas Development
(Offshore) (December 2000);

e |FC Policy Statement on Forced Labour and Harmful Child Labour (March 1998);

e IFC Environmental, Health, and Safety Guidelines for Hazardous Materials Management
Guidelines (December 2001);

e |IFC Environmental and Social Guidelines for Occupational Health and Safety
(June 2003); and

e |IFC Environmental, Health, and Safety Guidelines for Waste Management Facilities (July
1998).

2.4 International Conventions

The Azerbaijan Republic has entered into and ratified a number of international conventions
and AIOC will endeavour to provide information necessary to allow the government to meet
their obligations with respect to these conventions. The conventions relevant to the ACG FFD
PWD project are:

e 1971 Convention on Wetlands (Ramsar Convention);
(ratified by the Republic of Azerbaijan in Baku 2000)

e 1972 Convention for the Protection of the World Cultural and National Heritage;
(ratified by the Republic of Azerbaijan in Baku 1993)

e 1972 Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other
Matter (The London Dumping Convention);
(ratified by the Republic of Azerbaijan in Baku 1997)

e 1973 Convention on International Trade in Endangered Species of Wild Flora and Fauna
(CITES);
(ratified by the Republic of Azerbaijan in Baku 1998)

e 1973 and 1978 International Convention for the Prevention of Pollution from Ships
(MARPOL 1973/1978);
(ratified by the Republic of Azerbaijan in Baku 1997)
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e 1979 Convention on the Conservation of European Wildlife and Natural Habitats (Bern
Convention);
(ratified by the Republic of Azerbaijan in Baku 1999)

e 1985 Vienna Convention for the Protection of the Ozone Layer and Montreal Protocol
(1990) and Copenhagen amendments (1992);
(ratified by the Republic of Azerbaijan in Baku 1996)

e 1991 Convention on Environmental Impact Assessment in a Transboundary Context
(Espoo Convention);
(ratified by the Republic of Azerbaijan in Baku 2000)

e 1992 Convention on Biological Diversity (CBD);
(ratified by the Republic of Azerbaijan in Baku 2000)

e 1992 Convention on the Protection and Use of Transboundary Watercourses and
International Lakes (Water Convention);
(ratified by the Republic of Azerbaijan in Baku 2000)

e 1992 Basel Convention On The Control Of Transboundary Movements Of Hazardous
Wastes And Their Disposal (Basel Convention);
(ratified by the Republic of Azerbaijan in Baku 2001)

e 1992 United Nations Framework Convention on Climate Change
(Climate Change Convention, or UNFCCC);
(ratified by the Republic of Azerbaijan in Baku 1995)

e 1994 Convention to Combat Desertification;
(ratified by the Republic of Azerbaijan in Baku 1998)

e 1998 Convention on Access to Information, Public Participation in Decision-Making and
Access to Justice in Environmental Matters (Aarhus Convention);
(ratified by the Republic of Azerbaijan in Baku 1999)

e Applicable International Labour Organisation conventions.

The following subsections summarise those conventions that are of particular note to the
ACG FFD PWD project. It should be noted however, that once international conventions have
been entered into and ratified by the Azerbaijan Republic, they subsequently become
incorporated into the state legislation. Thus, through compliance with the PSA (Section 2.2),
the ACG FFD PWD project will ensure compliance with the conventions outlined further in this
section. The environmental standards to be met by the ACG FFD project are detailed in
Appendix IX of the PSA (see Appendix I).

It should be further noted that, at present, there are no international guidelines on the removal
or decommissioning of disused subsea pipelines.

2.4.1 1998 Convention on Access to Information, Public Participation in
Decision Making, and Access to Justice in Environmental Matters
(Aarhus Convention)

The convention aspires to guarantee the public of signatory nations the right to access
information, participate in decision-making, and obtain justice in the protection of their health
and environment. The convention sets out the following:

e Obliges authorities to make available environmental information to their public upon
request without discrimination and without having to state an interest. Provisions are
made for limits to access of certain types of environmental information, but these limits
must take into account the public interest served by the disclosure. The Convention
encourages signatories to collect environmental information regularly and disseminate it
in the form of a publicly accessible database.
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o Entitles the public to participate in environmental decision-making concerning a wide
range of economic activities and not simply those covered by environmental impact
assessment procedures. Under the Convention, government authorities must ensure
public involvement in project planning within their jurisdiction as early as possible. Public
participation is encouraged in preparing environmental plans and programmes, and to a
lesser degree, in preparing policy.

e Requires the signatory to provide a judicial review process for anyone who considers their
request for information to have been inadequately addressed.

e Azerbaijan’s accession to the Aarhus Convention was in March 2000; the Convention
came into force in October 2001. In terms of the ACG FFD PWD project, this convention
sets out the requirement to involve the public in the decision-making process.

2.4.2 1991 Convention on Environmental Impact Assessment in a
Transboundary Context (Espoo Convention)

This Convention was signed in Espoo, Finland, by governments of several European
countries, the United States, and the European Community (EC) in 1991. Azerbaijan acceded
to the Convention in 1999. The Convention promotes the use of the ESIA as a tool to
generate environmentally sound and sustainable economic development while preventing
transboundary environmental degradation.

Although the Convention does not specifically address public participation in environmental
decision-making, it requires a country in which a proposed activity is to be undertaken to
provide an opportunity for the public of other signatory countries affected by that project to
participate in the host national ESIA process. As with domestic public comments, the
comments from the public of affected other countries are to be considered. Under the terms of
this Convention, Azerbaijan is required to notify other treaty signatories if there is a potential
impact upon their environment resulting from a development on the territory of Azerbaijan,
including its waters. This notification can be done directly or through a third party coordinator.

During ACG FFD Phase 3, AIOC formally informed the Azerbaijan Government of the project
ESIA as part of its Scoping process. Additionally, through the Caspian Environmental
Programme (CEP) initiative, AIOC informally shared information on the ACG FFD project with
the Caspian Sea littoral states to facilitate their participation in the ESIA process where
requested. To date, AIOC has not been made aware of any responses from littoral states
indicating a desire to participate in the ESIA process; however this information sharing should
be repeated for the ACG FFD PWD project. (See Section 2.5.1 for developing legislation
referring to Espoo.)

2.4.3 1992 Convention on the Protection and Use of Transboundary
Watercourses and International Lakes (Water Convention)

This Convention aspires to prevent, control, or reduce any transboundary impact resulting
from transboundary water pollution. Transboundary waters are defined as those surface or
ground waters that are located upon or pass through the boundaries of another convention
state. As the Caspian Sea is bordered by four other states, two of which are Parties to the
Convention (the Russian Federation and Kazakhstan), it is considered a transboundary
watercourse. Article 16 of the Convention contains requirements for public information. Under
these requirements, Azerbaijan is required to ensure that information on the conditions of
transboundary waters, measures taken to control, reduce, and mitigate transboundary water
pollution, and effectiveness of these measures are made available to the public. This includes
information on:

e water quality objectives;

e permits issued and the conditions required to be met; and
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e results of analysis of water sampling carried out for monitoring and assessment, and
results of checking compliance with water quality objectives.

The signatories must ensure that the information is made immediately available to their public
and is free of charge. Azerbaijani authorities should provide this same information to the
Russian Federation and Kazakhstan upon reasonable payment.

The Water Convention, as it is known, entered into force in October 1996. The Republic of
Azerbaijan ratified this in August 2000.

Adopted by the Convention in June 1999 was the Protocol on Water and Health. Azerbaijan
signed an acceptance of the Protocol in January 2003; the Protocol entered into force in
August 2005.

The Water Protocol aspires to protect human health by better water management, which
includes the protection of water ecosystems. It covers all watercourses including coastal
regions. It is the first international agreement that specifically protects supplies and sources of
drinking water, and ensures adequate sanitation within signatory countries. To meet these
goals, Parties are required to establish local and national targets for drinking and discharge
water quality (the latter of which applies to the ACG FFD PWD project). Also targets are to be
set for the performance of water supply and wastewater treatment.

2.4.4 1992 Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and Their Disposal (Basel
Convention)

Azerbaijan is listed as having acceded to the Basel Convention in June 2001. Although this
convention primarily deals with transboundary hazardous waste movement, the Convention
also requires signatories to:

(@) Ensure generation of hazardous and other wastes within the country is reduced to a
minimum, taking into account social, technological, and economic aspects;

(b)  Ensure the availability of environmentally sound disposal and management facilities for
hazardous and other wastes;

(c) Ensure personnel involved in management of hazardous or other wastes within the
country perform the necessary steps to prevent pollution from the wastes they are
managing, and that they minimize the consequences of any inadvertently released
pollution to human health and the environment

Signatories to the Convention are required to submit annual questionnaires in order to report
generation, export and import of the types of hazardous waste that are included in the
Convention. The Convention secretariat compiles this data into an annual report that is
publicly available. Hydrocarbon/Water mixtures are included in the definitions of Hazardous
Wastes in this Convention. Thus, the Convention is significant in terms of the ACG FFD PWD
project since produced water disposal falls under the reporting requirements therein.

2.4.5 1971 Convention on Wetlands of International Importance,
Especially as Waterfowl Habitat (Ramsar Convention)

Azerbaijan signed the Ramsar Convention in September 2001 and designated two sites as
internationally important, one of which is listed as “Marine and Coastal.” This coastal site is
known as the Kirov Bays or Kyzyl-Agach (defined as the interconnected Kyzyl-Agach
and Lesser Kyzyl-Agach bays, also written Ghizil-Agaj or Qizilagac Korfazi). Whilst this site is
125 km south of Sangachal and the proposed pipeline route, the location of the site is of
importance in terms of risk assessment and emergency response planning for the pipe-laying
operations.
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2.4.6 1978 International Convention for the Prevention of Pollution from
Ships (MARPOL 1973/1978)

This International Convention, first adopted at an International Maritime Organisation (IMO)
meeting in 1973, had yet to come into force when it was absorbed by the 1978 Protocol,
written at an IMO meeting on tanker safety. MARPOL 1973/1978 came into force in October
1983.

The Convention lists regulations for the prevention, control, and reduction of pollution from
shipping, either as a result of accidents or from routine operations.

The first two annexes are compulsory for signatories to the Convention, with the remaining
four being optional. Azerbaijan signed to and ratified these first two annexes of MARPOL in
1997, and then the remaining four annexes in 2004.

Altogether, there are six annexes to this Convention:

l. Regulations for the Prevention of Pollution from Qil
A revision to this Annex covering limitations on operational discharges is scheduled to
come into force in January 2007.

Il. Regulations for the Control of Pollution by Noxious Liquid Substances in Bulk
A revision to this Annex defining a new categorizing system for noxious substances is
scheduled to come into force in January 2007.

M. Prevention of Pollution by Harmful Substances Carried by Sea
in Packaged Form
Signed by Azerbaijan in July 2004, and entered into force October 2004.

\VA Prevention of Pollution by Sewage from Ships
Signed by Azerbaijan in July 2004, and entered into force October 2004.

V. Prevention of Pollution by Garbage from Ships

Signed by Azerbaijan in July 2004, and entered into force October 2004.
VI. Prevention of Air Pollution from Ships
Signed by Azerbaijan in July 2004, and entered into force May 2005.

Whilst it should be noted that the routine discharge of produced water is not a planned activity
in this project, a number of principle issues and corresponding standards contained in
MARPOL 1973/1978 should be noted for the ACG FFD PWD project when considering any
potential unplanned discharges or accidental events. Other issues and standards do apply to
the routine activities planned in the Project (e.g., sewage from vessels). These are given in
Table 2.2.

The original Convention featured a concept of “Special Areas” where even controlled
discharges are banned in protection of that area’s high vulnerability to oil pollution. Since
1973, amendments to the convention have included more Seas and parts of the Oceans to
the list of Special Areas, but the list does not include the Caspian Sea.
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Table 2.2 Summary of issues, and corresponding standards, governed by
MARPOL 1973/1978

Issue Standard / Rule / Guidance
Produced water / Proposed limit of dispersed Oil In Water (OIW) levels for produced
water effluent water from new installations is 15 ppm.

Contaminated wastewater Oil must not exceed 15 ppm without dilution.

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

Dangerous goods Packaging, storage, marking and labelling must be in accordance with
internationally recognized codes.

Transfer of oil Oil loading terminals, repair or other ports must have shore facilities for

contaminated wastes the reception of oily wastes. Facilities must meet the needs of the ship
without causing undue delay.

Sewage 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 shall not produce visible floating solids,
nor cause discoloration of, the surrounding water.

A revised Annex IV, which entered into force in August 2005 now
prohibits sewage discharge except when the ship:

e has in operation an approved sewage treatment facility and is
discharging sewage which is comminuted (reduced to
powder, or pulverized) and disinfected using an approved
system at more than 3 nautical miles (5.6 km) from the
nearest land;

e is discharging sewage which is not comminuted and
disinfected at least 12 nautical miles (22.4 km) from the
nearest land.

Waste disposal Disposal of wastes other than ground food wastes (to the required
25mm screen mesh) is prohibited.

Oil spill preparedness A shipboard oil pollution emergency plan shall be produced and
implemented in accordance with guidelines developed by the
Organization.

Air Pollution Annex VI, adopted by the Convention in 1997, entered into force in
May 2005. It sets limits on emissions of Sulphur Dioxide (SOy) and
Nitrogen Oxide (NOy) from ships exhausts and prohibits the deliberate
emission of any ozone depleting substances.

The Annex also sets a global cap on the sulphur content of fuel oil at
4.5 percent m/m. IMO have been called to monitor the average sulphur
content of fuel globally once the Protocol came into force. This Annex
also prohibits the incineration on board vessels of certain materials,
such as contaminated materials and polychlorinated biphenyls (PCBs)

2.4.7 1979 Convention on the Conservation of European Wildlife and
Natural Habitats (Bern Convention)

The Bern Convention aspires to conserve wild flora and fauna and their natural habitats,
especially those species and habitats whose conservation requires the co-operation of
several signatory states, and to promote such co-operation.

Azerbaijan is a Party to this Convention, having ratified it in 1999. Therefore, the provisions of
this convention as they relate to the Azerbaijan coast and coastal land-take must be
considered in terms of the assessment of potential environmental impact arising from the
ACG FFD PWD project.
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2.5 Developing Legislation

2.5.1 The 2003 Kiev (SEA) Protocol to the 1991 Convention on
Environmental Impact Assessment in a Transboundary Context
(Kiev or SEA Protocol to the Espoo Convention)

The Protocol on Strategic Environmental Assessment (SEA), known as the 2003 Kiev (SEA)
Protocol, was adopted during a meeting of signatories to the Espoo Convention (promoting
the use of the ESIA to ensure environmentally sound and sustainable economic
development). Once in force, the Protocol will require signatories to evaluate the
environmental consequences of their official draft plans and programmes. SEA is undertaken
much earlier in the decision-making process than an ESIA, and it is therefore seen as a key
tool for sustainable development. The Protocol also provides for extensive public participation
in government decision-making in numerous development sectors.

A second amendment to the Espoo Convention was adopted in June 2004, but has yet to be
ratified by any state. Once in force, this amendment to the SEA Protocol will:

e Allow affected Parties to participate in Scoping;
e Undertake reviews of compliance;
e Revise the Appendix | (List of Activities) within SEA formatted documents; and

e Make other minor changes.

The significance of this protocol in terms of the ACG FFD PWD project is that once the
protocol comes into force, signatory countries (such as the Russian Federation and
Kazakhstan) will be required to produce a Strategic Environmental Assessment. Clearly such
an assessment will affect the assessment of environmental risk for all major exploration and
production projects thereafter.

2.5.2 International Convention on the Control of Harmful Anti-Fouling
Systems on Ships (AFS Convention)

The AFS Convention, adopted in October 2001, requires signatories to specifically prohibit
organotin compounds (as stated in Annex ) acting as biocides in all ships flying the flag of
their countries (as of the Annex’s effective date of January 1, 2003), and all ships using ports,
shipyards, or offshore terminals of Parties irrespective of national flag flown. The Convention
also provides for the prohibition of future harmful anti-fouling compounds, once they are
discovered.

By January 1, 2008 (effective date), the Convention states that ships (including offshore
platforms such as a pipeline laying barge or PLBG) either:

(8) shall not bear organotin compounds on their hulls or external parts or
surfaces; or

(b) shall bear a coating that forms a barrier to such compounds leaching from
the underlying non-compliant anti-fouling systems.

The Convention is to go into force one year after no less than 25 countries with a combined
Merchant shipping tonnage of a minimum of 25 percent of world shipping tonnage have
ratified the agreement. As of the end of May 2006, five years after its signing, a total of 16
countries maintaining 17.3 percent of world merchant shipping have done so. The AFS
Convention is therefore not anticipated to affect any vessels involved in the installation of the
ACG FFD PWD project pipeline, but the Convention should be noted as potentially affecting
any vessels required in maintenance or decommissioning activities during the project lifetime.
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2.5.3 2003 Framework Convention for the Protection of the Marine
Environment of the Caspian Sea (Tehran Convention)

In November 2003, the five Caspian littoral states, with facilitation by the Caspian
Environment Programme (CEP) and the United Nations Environmental Programme (UNEP),
signed this Convention in Tehran, Iran. As of December 2005, Azerbaijan had not ratified the
Convention.

The purpose of the Convention is to commit Caspian Sea littoral countries to take all
necessary measures, individually or collectively, to reduce and control pollution of the sea.

Article 2 defines the Convention objective as the protection, preservation, and restoration of
the biological resources of the Caspian Sea from any sources of pollution, as well as
sustainable and rational use of these resources.

Article 3 defines the scope of the Convention as the Marine Environment of the Caspian Sea,
taking into account any water level fluctuations and pollution from land based sources.

Article 7 states that Parties “shall take all appropriate measures to prevent, reduce, and
control pollution of the Caspian Sea from land-based sources.” Parties shall also cooperate in
the development of Protocols to this Convention that further promote this goal.

Article 8 specifies obligations to prevent, control, and reduce pollution arising from activities
on the seabed. Developments of protocols by the Contracting Parties are encouraged to
cover this aspect.

Article 9 obligates Parties to take appropriate measures to prevent, reduce, and control
pollution from vessels and cooperate in the development of protocols to the Convention
prescribing measures, procedures, and standards to this effect, taking into account relevant
international standards.

Article 16 obligates Parties to cooperate in scientific research and apply practical measures
and procedures to alleviate implications of sea level fluctuations.

Article 17 obligates Parties to apply Environmental Impact Assessments (EIAs) on any
planned activity likely to have significant adverse effects on the marine environment,
disseminate results of any EIA to other signatories, and develop protocols that determine
procedures for EIAs of the marine environment in a transboundary context.

This Convention is currently in final signed form with the Protocols presently in draft form. The
Protocols will eventually form the basis for national legislation on which regulations will be
based, subject to Azerbaijan ratifying the Convention.

2.5.4 International Convention for the Control and Management of
Ship’s Ballast Water and Sediments (BWM Convention)

The BWM Convention was adopted during a diplomatic conference of the IMO held in
February 2004. Once adopted, it will require signatories to regulate the implementation on all
ships carrying that nation’s flag a Ballast Water and Sediments Management Plan. For new
ships, this will be immediately implemented by the adoptive state; for existing ships, there will
be a phase-in period.

All flag-carrying ships of signatories are also to carry a Ballast Water Record Book, and
maintain ballast water management procedures to a specified standard. This specified
standard was adopted from Guidelines for the Uniform Implementation of the BWM
Convention in June 2005 by the IMO Marine Environment Protection Committee (MEPC).

A year later at the March 2006 meeting of the MEPC (also called the 54th Session of that
organisation, or the MEPC 54), guidelines were set for approval and oversight of prototype
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ballast water treatment technology programs. From the 11 guidelines in this document, two
systems were approved for immediate use as ballast water management systems. These
include:

(a) the use of a biocide for treatment of ballast water; and

(b) the use of electronic means for treatment of ballast water, such as the disinfection of
ballast water by electrolysis with generation of free chlorine, sodium hypochlorite, and
hydroxyl radicals, and electrochemical oxidation through the creation of ozone and
hydrogen peroxide.

The Convention is to go into force one year after no less than 30 countries with a combined
Merchant shipping tonnage of a minimum of 35 percent of world shipping tonnage have
ratified the agreement. As of the end of May 2006, two years after its signing, a total of 6
countries maintaining 0.6 percent of world merchant shipping have done so. The BWM
Convention is therefore not anticipated to affect any vessels involved in the installation of the
ACG FFD PWD project pipeline, but the Convention should be noted as potentially affecting
any vessels required in maintenance or decommissioning activities during the project lifetime.

2.6 National legislation

Section 2.2 sets out the standards specific to the exploration and development of the Contract
Area. As part of the ESIA process, other national environmental legislation was also reviewed
with particular regard given to the Environmental Impact Assessment process.

2.6.1 Environmental and Socio-economic Impact Assessment (ESIA)

In Azerbaijan, major private and public developments require the preparation of an ESIA. The
objective of the ESIA process is to provide a means whereby adverse impacts can be
identified and either avoided or minimised to acceptable levels. During previous Phases of the
ACG development and as reiterated in the ACG FFD Phase 3 ESIA, AIOC/BP committed to
conducting an ESIA for the long-term disposal solution for produced water from the ACG FFD
project. This commitment formed part of a conditional approval for the Phased development
of the ACG FFD project.

The fundamental principle of the ESIA is applied by the MENR using the Law of the
Azerbaijan Republic on Environmental Protection, August 1999, and the Handbook for the
EIA Process published in 1996 with the assistance of the United Nations Development
Programme (UNDP). The handbook includes requirements for scientific expertise and public
consultation. Following its submission to the MENR the document is reviewed for up to three
months by an expert panel.

AIOC/BP has incorporated the elements of this handbook in the ACG FFD ESIA process.

2.6.2 Azerbaijan regulatory agencies

The main environmental regulatory body is the MENR, which was formed from the merger of
four state organisations comprising the State Committee for Ecology, State Committee for
Hydrometeorology, State Forestry Committee, and the State Committee for Geology. This
body is responsible for the following:

e development of draft environmental legislation for submission to the Azerbaijan
Parliament (Milli Mejlis);

e implementation of environmental policy;

e enforcement of standards and requirements for environmental protection;

e suspension or termination of activities not meeting set standards;
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e advising on environmental issues;

e expert review and approval of environmental documentation, including Environmental and
Socio-economic Impact Assessment (ESIA); and

e implementation of the requirements set out in international environmental conventions
ratified by the Azerbaijan Republic.
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3.1 Introduction

The Environmental and Social Impact Assessment (ESIA) process for the Azeri, Chirag, and
Gunashli (ACG) Full Field Development (FFD) Produced Water Disposal (PWD) project
incorporated a number of key steps as illustrated in Figure 3.1. The assessment process
adopted for the project was built on a systematic approach to the evaluation of the project in
the context of the natural, regulatory, and socio-economic environments of the area in which
the development is proposed, as developed and adhered to during Phases 1, 2, and 3.

Figure 3.1 The ACG FFD Produced Water pipeline ESIA project development process
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Note: The Environmental and Social Mitigation and Monitoring Plan is also commonly referred to as the
Environmental and Social Action Plan.

The remainder of this chapter shall provide description of each of the assessment process
steps illustrated in Figure 3.1.
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3.2 Scoping

The first step in the ESIA was to define the proposed project activities and the natural,
regulatory (i.e., legal), and socio-economic environments in which these activities would
occur. This was achieved through Scoping, which is identifying activities that have a potential
to interact with the environment. Scoping was conducted early in the ESIA process so that a
focus on the priority issues (i.e., those that have the greatest potential to affect the natural
and/or socio-economic conditions) was established for the rest of the ESIA process.

The ACG FFD PWD project scoping exercise consisted of the following key elements:

e Gathering and review of environmental and socio-economic data relevant to the proposed
development area (concentrating on the area in the vicinity of the existing Sangachal
Terminal, onshore fabrication yards, and the offshore environment in the vicinity of the
proposed pipeline route).

e Gathering and review of existing engineering design definition. All project elements were
considered in this review, including fabrication, transportation, construction and
installation, commissioning, operations, maintenance, and decommissioning. Routine
(normal operating conditions), planned non-routine (abnormal operating conditions, e.g.,
planned start-up/shutdown activities) and unplanned (i.e., accidental) events were
considered.

e Verification of relevant legislative requirements, environmental standards and guidelines
(national and international) identified during the earlier Phases of the ACG development
(Phase 1, 2, and 3), as well as Azerbaijan International Operating Company (AIOC)
partner policy and standards.

e Consultation with project stakeholders and other potentially interested and affected
parties at the scoping stage (Chapter 8).

The Scoping of the ACG FFD PWD project also assisted in the identification of gaps in the
environmental, socio-economic and engineering information that needed to be addressed to
allow an informed impact assessment later in the ESIA process.

3.3 Detailed data gathering and review

Following Scoping, assembled legislative requirements, engineering, environmental, and
socio-economic data were assessed in greater detail to ensure that all of the proposed
activities and their consequences were considered in full.

3.3.1 Existing environmental and socio-economic conditions

In order to identify any potential impact on and potential change to the natural and socio-
economic environments, it is essential to have a thorough understanding of the nature of the
existing environments prior to commencement of the proposed activities. This translates as a
need to characterise the existing baseline environmental and socio-economic conditions
including establishing the prevailing conditions for a range of media as follows:

e Natural environment media such as air, water, soil and groundwater, flora, and fauna; and

e Socio-economic media such as demographics, economic activity, and service provision.
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A significant amount of data already exists for the region through fieldwork, desk-based data
gathering and interpretation, and other studies conducted as part of the ACG FFD Phase 1, 2,
and 3 ESIAs. Within these studies, the existing environmental and social conditions were
achieved by completing the following main tasks:

— Conducting a detailed review of all secondary data sources (i.e., existing documentation
and literature). Significant environmental data acquisition surveys and studies have been
carried out in the Sangachal area and in the vicinity of the ACG PSA Contract Area
offshore during the Phase 1 and 2 ESIAs. This information was assembled and reviewed
to provide an environmental and social baseline.

— Reviewing the environmental and socio-economic baseline data gathered during the ACG
FFD Phase 3 ESIA. This reflects changes to the Sangachal and offshore development
areas during project construction and installation associated with ACG FFD Phase 1 and
2.

— Review of the onshore construction yard data presented in ACG FFD Phase 3 ESIA and
amendment to reflect the current status at these yards.

Both existing secondary sources and results of the new studies were analysed and presented
in the Environmental Description (Chapter 6) and Socio-economic Baseline (Chapter 7). To
reduce the amount of repetition of information presented in each ESIA associated with the
phased development of the ACG Project, the chapter concentrates on new or modified data,
referencing previous reports where data is unchanged.

3.4 Consultation and disclosure

Project stakeholder consultation is a vital component of the ESIA process. Consultation
should inform the Project decision-making process and therefore should be commenced
sufficiently early in the ESIA process to ensure that it forms an integral component of
decision-making.

The consultation process focuses on providing information on the proposed project in a
manner that can be understood and interpreted by the relevant audience. It seeks comment
on key issues and concerns, sourcing accurate information, identifying potential impacts, and
offering the opportunity for alternatives or objections to be raised by the potentially affected
parties: non-governmental organisations, members of the public, and other stakeholders. Key
objectives of consultation and disclosure are to promote a sense of stakeholder ownership of
the project and to communicate transparently how issues raised by stakeholders have been
addressed, as appropriate, in the ESIA and project decision-making process.

The ACG FFD PWD project developed a Public Consultation and Disclosure Plan (PCDP).
This PCDP aligns with the ACG FFD Phase 3 project PCDP, and will be available with the
Phase 3 plan at http://www.bp.com/subsection.do?categoryld=9006656&contentld=7013370.
The ACG FFD PWD PCDP details:

e The consultation methods employed for ESIA;
e Alist of stakeholders consulted during previous ESIAs; and

e List of meetings.

Further details of consultation are presented in Chapter 8.
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3.5 Project options and definition

An important step in defining a project is to identify, at a conceptual level, viable alternatives
to the project so that a viable project design may be realised. Consideration of project
alternatives occurs at two levels as follows:

e Development as a whole, including the “no development option”; and

e Engineering alternatives for the selected Project Design.

Chapter 4 presents a summary of the option selection and design refinement processes that
informed the selection design for the ACG FFD PWD project. A brief outline description of the
options assessed together with the option assessment findings are presented in Chapter 4,
while the selected Project Design and detailed Environmental and Social Impact Assessment
of the selected Project Design are presented in Chapters 5 and 9, respectively.

ESIA environmental engineers worked alongside the ACG FFD PWD project team to gather
and interpret relevant engineering design information for the project. Information gathered for
the proposed project was reviewed, assessed and used by the impact assessment team.

The continuous interaction between the various project team components allowed the impact
assessment team to identify and feedback to the design engineers in areas where there was
a requirement for greater definition on the programme and the mitigation measures that are
proposed as part of the project design.

3.6 Policy, regulatory, and administrative review

The legislative context of the ACG FFD PWD project is described in Chapter 2. The definition
of relevant national and international standards and requirements has ensured that the project
development has been assessed against all relevant existing environmental regulations and
guidelines as well as AIOC environmental and other national and international policies and
standards.

3.7 Environmental and Socio-economic Impact Assessment
(ESIA)

3.7.1 Definition of aspects

The International Standard Organisation’s standard for Environmental Management Systems
(EMS), I1SO 14001, defines an environmental aspect as:

“An element of an organisation’s activities, products, or services that can interact with the
environment.”

This definition has been used in the identification of the proposed project’'s environmental,
legal and socio-economic aspects.

3.7.2 Environmental and Socio-economic Issues Identification (ENVIID)

To identify project environmental and socio-economic aspects of all proposed activities,
Environmental and Socio-economic Issues Identification (ENVIID) workshops were held
between the ACG FFD PWD project team and the ESIA Consultants on March 1, 2006, in
London and April 25, 2006, in Baku. The ENVIID workshops were focused to identify the
potential environmental and socio-economic issues (i.e., risks and opportunities) associated
with each proposed activity and participants included key project engineers and Health,
Safety, and Environment (HSE) advisors.
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Proposed project activities were considered in terms of their potential to:

e Interact with the natural environment including its physical and biological elements;

e Breach the PSA, relevant international, national, industry, and operator standards, and
operator/partner policy; and

e Interact with the existing socio-economic environment.
Assessed activities included:

Planned routine activities (activities occurring during normal operating conditions);
Planned but non-routine activities (activities that are planned to occur outside desired
normal operations but within operational design parameters); and

e Unplanned (accidental) events (events that are outside design parameters, suggesting an
operational failure or a result of third party intervention).

The workshops focused on specific areas as follows:

e Onshore transport, fabrication, and construction of the pipeline and associated onshore
facilities;

¢ Installation, hook-up, testing, and commissioning of onshore facilities;

e Preparatory shoreline works, installation, hook-up, and testing of the pipeline;
e Onshore operation and processes (Sangachal Terminal);

e Offshore operation and processes;

e Subsea pipeline and facility fabrication, transport, construction, installation,
commissioning, and operation; and

e Decommissioning.

In addition to the above, concerns and issues raised by members of the community and/or
project stakeholders during Scoping and subsequent consultation were included in the
process.

The ENVIID workshops provided the opportunity to:

e Confirm the definition and understanding of the project design;

¢ Identify and define with the design engineers project activities that could interact with the
environment and social environment; and

e Jointly determine the level and importance of those interactions to focus project design on
areas of concern with a view to mitigation.

e Evaluate possible alternatives and options, and consider any known mitigation measures.

This information was used in the compilation of the project description (Chapter 5) and in the
impact assessment for the ESIA (Chapter 9).
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3.8 Environmental and socio-economic impact identification

3.8.1 Definition of impacts
ISO 14001 defines an environmental or social impact as:

“Any change to the environment, whether adverse or beneficial, wholly or partially resulting
from an organisation’s activities, products, or services.”

3.8.2 Determining impact significance

Once all project environmental aspects were identified (using the information provided by the
ENVIIDs), the level of impact that may result from each of the activity-receptor interactions
was assessed. An environmental or socio-economic impact may result from any of these
identified project aspects. Activities proposed under the ACG FFD PWD Project were
assessed in terms of their potential to:

e Contribute to environmental or socio-economic stresses and therefore impacts;

e Result in transboundary or cumulative impacts, either in their own right, or due to the
other development projects currently operating.

In assessing the level of impact that an activity may cause, two key elements were
considered:

e Consequence: the resultant effect (positive or negative) of an activity’s interaction with
the regulatory, natural, and/or socio-economic environments; and

e Likelihood: the likelihood that an activity will occur.

When assigning a level of consequence to the project activities, full consideration was given
to the mitigation or design known as incorporated into the ACG FFD PWD project. For
example, previous Phases of ACG FFD have developed and implemented a range of
management plans to mitigate the impacts predicted with those projects. These plans form
the baseline for the ACG FFD PWD project and will be implemented after first being updated
based on lessons learned during these earlier projects.

3.8.3 Consequence

Criteria were defined to assign a level of consequence to each environmental and socio-
economic impact. The level of consequence for each identified impact was determined by
examining a number of factors relating to the activity including:

e The ability of the natural environment to absorb the impact based on its natural dynamics
and resilience (Chapter 6);

e The ability of the socio-economic environment to absorb the impact based on cultural and
economic dynamics and resilience (Chapter 7);

e Community and stakeholder issues and concerns raised (Chapter 8); and

e Level of potential non-compliance with legislation, policy, and/or adopted project
standards.

The environmental and socio-economic consequence criteria are presented in Tables 3.1 and
3.2, respectively. A ranking of “4” represents the most severe consequence going down to ‘1’
as the lowest and ‘+’ as a positive impact/benefit.
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Table 3.1 Categories and definition of consequence levels for natural environment

impacts
Ranking Definition
4 = Impacts on a unique habitat > 2 km, or national scale (>20 km) impact resulting in:
- Long term (> 5 years) change, and/or damage to the natural environment and its ecological
processes;
- Impairment of ecosystem function;
- Reduction in regional habitat and species diversity; and/or
- Direct loss of habitat for endemic, rare, and endangered species of fauna and/or flora and for
species’ continued persistence and viability (i.e., availability of necessary resources) nationally and
regionally (for species unable to disperse).
= Natural habitat restoration time 5 + years and requiring substantial intervention.
= Continuous breach of environmental regulations and company policy and/or exceedance of international,
national, industry, and/or operator standard for an emission parameter.
= Public outrage, multiple complaints, and/or negative adverse international/national media attention.
=  Critical financial loss and loss to Company value (>$5 million).
3 = Impacts to a unique habitat <2 km/or regional scale (2-20 km) impact resulting in:
—  Medium term (2-5 years) change and/or damage to the natural environment and ecological
processes;
— Direct loss of habitat crucial for species’ (including listed species) continued persistence and viability
(i.e., availability of necessary resources) in the project area (for species unable to disperse);
— Introduction of exotic species of fauna and invasive floral species replacing resident ‘natural
communities’ within the project area; and
—  Environmental stress lowering reproductive rates of species within the project area.
= Restoration time 2 to 5 years and may require intervention.
= Potential breach from planned/non-routine activity of regulations and company policy and/or 50 to 100
percent contribution of international, national, industry, and/or operator standards for an emission parameter.
= Public frustration, complaints from communities, authorities, NGOs, and/or local media attention.
= Large financial loss ($500K to $5 million).
2 = Local scale impact (<2 km) resulting in:
- Short term (<2 years) change, and/or damage to the local natural environment and its ecological
processes;
- Short-term (<2 years) decrease in species diversity in selected biotopes/areas within the project
area; and/or
- Increased mortality of fauna species due to direct impact from project activities.
= Restoration within 2 years requiring minimal or no intervention.
=  Within international, national, industry, and/or operator standards for an emission parameter.
= Public concern and/or local complaints from individuals/community.
= Moderate financial loss ($100K to $500K).
1 = Disturbance to the environment in the immediate area (<2 km) but the impact is largely not discernable within
the project area.
= Recovery within 6 months without intervention.
= Within international, national, industry, and/or operator standards for an emission parameter.
= Public perception only and/or no complaints from individuals/community.
= Minimal financial loss (<US$100K).
+ = Activity has net positive and beneficial affect resulting in environmental improvement, for example:
- Ecosystem health;
- Increase in magnitude or quality of habitat for rare and endangered species of fauna and flora, as
well as for those species known to naturally occur in the area; and
- Growth of ‘naturally occurring’ populations of flora and fauna.
= Positive feedback from stakeholders.
= Potential financial gains.
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Table 3.2 Categories and definition of consequence levels for socio-economic
impacts

Ranking Definition

4 - Critical financial loss to Company value (>$5 million).

. Permanent adverse impacts on livelihoods or income generation source.
. No sourcing of manpower from Azerbaijan labour market.

. No sourcing of supplies and services from Azerbaijan supplier network.
. Irreversible impact on health and safety (e.g., fatalities).

. Permanent or irreversible loss of access or damage to social infrastructure.

3 . Large financial loss to Company (>$500K to $5 million).

Ll Long-term (i.e., year(s)) adverse impact on the livelihoods and income generation source of between 51
and 100 households.

Ll Only limited sourcing of manpower from Azerbaijan labour market (i.e., 1-29 percent of total employment).

. Only limited sourcing of supplies and services from Azerbaijan supplier network (i.e., 1-9 percent of total
value).

. Long-term (i.e., year(s)) adverse reversible impact on health and safety of local, regional and/or national
population.

. Long-term impact either restricting access to or incurring significant damage to social infrastructure or
facilities used by between 51 and 100 households.

2 L] Moderate financial loss to Company ($100K to $499K);

L] Medium-term (i.e., month(s)) adverse impact on the livelihoods and income generation source of between
11 and 50 households.

L] Only moderate sourcing of manpower from Azerbaijan labour market (i.e., 30-49 percent of total
employment).

. Only limited sourcing of supplies and services from Azerbaijan supplier network (i.e., 10-19 percent of total
value).

L] Medium-term (i.e., month(s)) reversible impact on health and safety or local, regional and/or national
population.

L] Medium-term impact either restricting access to or incurring some damage to social infrastructure or
facilities used by between 11 and 50 households.

1 L] Minimal financial loss to Company (<$100K).

L] Short-term (i.e., days or weeks) adverse impact on the livelihoods and income generation source of
between 1 and 10 households.

L] Only considerable sourcing of manpower from Azerbaijan labour market (i.e., 50-69 percent of total
employment).

. Only considerable sourcing of supplies and services from Azerbaijan supplier network (i.e., 20-29 percent of
total value).

L] Short-term (i.e., days or weeks) reversible impacts on health and safety of local, regional and/or national
population.

L] Short-term adverse impact either restricting access to or incurring limited damage to social infrastructure or
facilities for between 1 and 10 households.

+ L] Potential financial gains to the Company.

. Beneficial impacts on livelihoods and income generation activities of local, regional and/or national
population.

L] Extensive sourcing of manpower from Azerbaijan labour market (i.e., +70 percent of total workforce).

L] Extensive sourcing of supplies and services from Azerbaijan supplier network (i.e., +30 percent of total
value).

L] Improvements to health and safety situation at a local, regional and/or national level.

L] Beneficial impacts (i.e., improvements) to social infrastructure or facilities at a local, regional, and national
level.
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3.8.4 Likelihood

Likelihood in this assessment is the probability of an activity occurring. To assign likelihood to
each activity, four criteria were defined and ranked. The criteria for likelihood are shown in
Table 3.3. Level four represents the highest likelihood that an activity will occur.

Table 3.3 Likelihood categories and rankings

Ranking Definition

4 The activity/event is certain to occur under normal operating conditions.

3 The activity/event is likely to occur at some time (1-10 years) under normal operating
conditions.

2 The activity is unlikely to, but may, occur at some time (10-25 years) under normal
operating conditions.

1 The activity is very unlikely to occur (>25 years) under normal operating conditions, but
may occur in exceptional circumstances.

3.8.5 Residual significance

As the mitigation measures known as emplaced within ACG FFD Phase 3 were considered in
the impact assessment, it was possible to determine residual significance for all of the
projects proposed activities. Residual impacts are impacts that remain after mitigation
measures, including those incorporated into the project’'s design and those developed in
addition to the base design.

The residual impact significance is expressed as the product of the consequence (which
considers the effectiveness of mitigation) and likelihood of occurrence of an activity, and is
expressed as follows:

Residual Significance = Consequence x Likelihood

To assist in determining and calculating the significance of an impact, impact assessment
matrices (Appendix 1V) were developed listing activities on the y-axis and receptors on the
x-axis. Two columns were created for each receptor; one for consequence and one for
likelihood. Drop-down menus containing the criteria levels were entered into the cells in these
columns.

A second matrix was then compiled to calculate the overall significance of each of the
identified potential impacts. In the ‘significance’ impact matrix, each receptor has only one
column in which the significance of the impact (i.e., consequence x likelihood) is calculated.
From this matrix, those impacts that fall into the “critical” (i.e., >16) and “high” (i.e., 9-16) were
identified.

Based on its consequence-likelihood score, each environmental and socio-economic aspect
was ranked into four categories or orders of residual significance. Figure 3.2 illustrates all
possible product results for these four consequence and likelihood categories and rankings.
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Figure 3.2  Residual Impacts Significance Ranking
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The results of the environmental and socio-economic impact assessment processes are
presented in summary tables in Chapter 9. The impacts requiring further analysis in terms of
identifying additional mitigation measures are discussed in detail and mitigation measures
designed to further reduce identified residual impacts are presented in Chapter 10.

3.8.6 Cumulative impacts

The December 1998 IFC “Procedure for Environmental and Social Review of Projects” states
that that an environmental assessment should also address cumulative impacts (draft
Guidance Note # [G]; OP 4.01). The objective of the cumulative impact assessment is to
identify those environmental and/or socio-economic aspects that may not on their own
constitute a significant impact but when combined with impacts from past, present, or
reasonably foreseeable future activities associated with this and/or other projects, result in a
larger and more significance impact(s). Examples of cumulative impacts include:

e The recurring loss of habitat in areas that are disturbed and re-disturbed over an
extended period;

e Additional emissions as a processing plant is extended and expanded over a period of
time, and

e Positive impacts from the ongoing development of employment opportunities and
enhancement of local labour skills base.

3.8.7 Transboundary impacts

The World Bank Operating Procedure (OP) 4.01 stipulates that transboundary impacts
(impacts that cross the border of Azerbaijan into neighbouring countries) should be
considered during the ESIA process. The assessment of transboundary impacts for the ACG
FFD PWD project is related mainly to atmospheric emissions and the possibility of accidental
releases.
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3.9 Mitigation and monitoring

3.9.1 Mitigation

As discussed, many mitigation measures are already included in the project design and these
were taken into consideration during the impact assessment process. Impacts that are
identified as having a residual significance ranking of “high” or “critical” have been further
analysed to identify additional mitigation measures that are potentially available to eliminate
or reduce the predicted level of impact. These mitigation measures consider the reduction or
avoidance of impacts from ACG FFD PWD project both as a stand-alone project, and
together with the potential for transboundary or cumulative impacts identified for the project.

The results of the mitigation analysis are presented in Chapter 10 for the natural and socio-
economic environments, respectively.

3.9.2 Monitoring

During the ACG FFD PWD project, it will be necessary to monitor and audit project
development and operation. Monitoring will provide the information necessary for feedback
into the environmental management process and will assist in identifying where additional
mitigation effort or where alteration to the adopted management approach may be required.

The monitoring commitments under the ACG FFD PWD project will be implemented through
the Integrated Environmental Monitoring Plan (IEMP) that BP developed to align all
environmental studies required to support the development and operational practices of BP’s
Azerbaijan Business Unit (AzBU). The IEMP focuses on areas in which the ACG FFD Project,
the Shah Deniz Project, EOP, and future upstream operations are (or will be) active, and is
discussed in detail in the ACG FFD Phase 3 ESIA (Section 10); it is not repeated here.
Monitoring specific to the proposed ACG FFD PWD project is discussed in Chapter 10.

3.10 Long-term Environmental and Socio-Economic Management
(ESMS)

As the latest component of the ACG FFD, the PWD project will be within the existing ACG
project Environmental and Social Management System (ESMS). This describes the various
environmental management strategies and generic procedures for their implementation. It
identifies the management roles and responsibilities for ensuring that monitoring is
undertaken, and that the results are analysed and any necessary amendments to practices
are identified and implemented in a timely manner. The ESMS is discussed in detail in the
ACG FFD Phase 3 ESIA (Chapter 11) and is not repeated here.
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4 Options Assessed for the Azeri, Chirag, and Gunashli
(ACG) Full Field Development (FFD) Produced Water
Disposal (PWD) Project
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4.1 Introduction

The objective of this project is to identify, design, install and operate an appropriate solution
for the disposal of volumes of Produced Water in the long term, for the Produced Water
separated at Sangachal Terminal throughout the life of the Azeri, Chirag, and Gunashli (ACG)
Full Field Development (FFD). Studies to consider various Produced Water Disposal (PWD)
options began in 1999 and have involved numerous BP and independent technical experts.
These studies resulted in a number of potential project solutions being developed and
considered.

This chapter discusses these options and the decision making process used in their
evaluation. These options were appraised by a process following the stages of the BP Capital
Value Process (CVP) from Appraise through to Define stage of assessment. The information
on each option is provided and advantages and disadvantages were identified following
assessment against the CVP criteria. The recommended option that was taken forward is
explained and an evaluation of this option provided.

4.2 Project assessment process

BP’s CVP was followed as the mechanism to sanction the project at a number of different
stages, which closely follow the stages of engineering design. Figure 4.1 presents the stages
of CVP that all project development decisions must pass through.

Figure 4.1 BP Capital Value Process (CVP)

Appraise Select Define Execute Operate

Identify full range Select the preferred Finalise selected Produce project Evaluate to ensure
of potential project project option using option engineering, consistent with performance is to
options. assessment criteria. cost, schedule and scope, cost and specification.
funding. schedule.

The following subsections explain the objectives of each of the stages of the BP’s CVP.
4.2.1 Appraise

The Appraise stage considers project concepts in terms of their feasibility to provide an
acceptable solution. At this stage, it is important that a wide range of options be considered to
give the best chance of accessing the correct solution. Analysis of options within Appraise
aims to identify if they are feasible by considering the technical engineering detail known at
the time.

Options under consideration in Appraise and Select stages are evaluated in terms of how
they meet the following set of five established criteria:

e Technical — this considers technical availability, capability, and operability of the option.
The option needs to be technically capable of delivering the specification required, proven
in the field, and reliable to ensure minimum downtime, and the appropriate skills to
operate must be available.

e Safety — the option needs to achieve appropriate safety levels that will not put people or
process plant at risk.
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e Environmental and socio-economic — the option needs to meet the environmental and
socio-economic standards that the project has set. Impacts should be considered as
direct impacts as well as the potential for perceived impacts that may introduce risks to
reputation.

e Reputation — the option needs to meet the project standards for public reputation. The
option is assessed for the potential to result in negative publicity and associated cost.

Cost — the capital expenditure (CAPEX) of each project concept is calculated for comparison.
This includes CAPEX estimates for the cost of manufacture, construction, and installation. A
cost estimate for each project was identified within one of the following ranges:

<$100 million;

$100 - $200 million;
$200 - $300 million;
$300 - $400 million; and
>400 million.

Operational or decommissioning costs of each option were not included within this evaluation
(decommissioning is discussed in Section 5.6)

During Appraise, less desirable options are generally removed from consideration on a single
overriding criterion, whereas in Select a more thorough analysis is necessary to identify a
preferred option (the options being closer to equal in their quality), using more engineering
information to make the decision. Those that are considered feasible after assessment within
the Appraise phase will be recommended to move forward to the Select stage for further
assessment.

4.2.2 Select

The Select stage evaluates in detail the options that move forward from the Appraise stage in
terms of the five criteria identified in Section 4.2.1. At this point, each option is considered on
an equal basis with the other options going through the review process, and the Select option
analysis will result in a range of specific issues that require evaluation between options to
identify the Best Practicable Environmental Option (BPEQO). This will be the preferred option
for the project, the option that will move into the Define stage.

4.2.3 Define

Within Define, the preferred option is developed to provide more definition of the project
(Chapter 5). This work continues to develop technical definition, cost, schedules, safety,
environmental evaluation, and socio-economic evaluation for the preferred option.

4.2.4 Execute

The Execute stage is when detailed engineering of the preferred option occurs and when the
design team develops the engineering, schedule, and cost details identified in the Define
stage. Construction work is also started during this phase. The project then moves to the
Operate stage.

4.2.5 Operate

The Operate stage implements the preferred option. During this stage, a process evaluation
of project performance is carried out to check that it is meeting the required specifications. At
this stage, the project management is moved from the Projects to Operations team.
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4.3 Options assessed

This Section provides a summary of all of the project options assessed to manage the long-
term disposal of volumes of ACG FFD Produced Water from Sangachal Terminal. Twelve
project concepts were identified in Appraise, seven of these remained in Appraise and five
were carried forward to Select. Of these five options, one was identified as the preferred
option and this moved into Define. Table 4.1 lists all project options including the final stage of
the CVP that each reached.

A description of all options considered for the ACG FFD Produced Water project is provided
in the report Sections referenced in Table 4.1. Project options that did not move out of
Appraise into Select are discussed in Section 4.4. Those options that moved into Select are
discussed in Section 4.5. A summary of the outcome of the Select stage project assessment
against the Select criteria is provided in Section 4.6. A detailed project description of the
preferred option is provided in Chapter 5.

Table 4.1 Project options summary
Section | Project Option CVP Stage
reached

441 No development option Appraise

442 Clean-up using process equipment (MPPE) and discharge to Caspian Sea Appraise

443 Evaporation pond Appraise

444 Clean-up using reed bed treatment and discharge to Caspian Sea Appraise

445 Treatment and reuse as irrigation water Appraise

4.4.6 Cement plant Appraise

4.4.7 New Produced Water injection platform Appraise

4521 Produqed water injection at ITokbatan Select
(including enhanced separation offshore)

4522 Produced water injection at Mlshovdag Select
(including enhanced separation offshore)
Produced water biological treatment then discharge to sea

453 . . ; Select
(including enhanced separation offshore)

4541 F_’roduqed water offshore plpc_ellne for Injection Select
(including enhanced separation offshore)

4542 Prpduced water offshore p[pellne for Injection Define
(without enhanced separation offshore)

4.4 Project options rejected during CVP Appraise stage

As already described, all options that have been considered for the disposal of Produced
Water were subject to the CVP of selection. This Section presents descriptions of the seven
Appraise stage options that did not move forward into Select and provides the reasons for this
within the Rejection Rationale section for each option.

4.4.1 No development option

To understand fully why it is necessary to develop a project solution the scenario of a no
development option was considered. This option is to do nothing and aim to manage
Produced Water for the long term using the current facilities. The no development option was
rejected as a viable solution for the ACG FFD PWD project for following reasons:

1. Produced Water volumes over the long-term will exceed the disposal capacity of the
short-term disposal option and the storage capacity of Sangachal Terminal. The result is
a waste stream for which no disposal option has been provided.
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2. A lack of disposal option for Produced Water would mean that oil production would have
to be reduced and eventually stopped to reduce or stop Produced Water production.

4.4.2 Clean-up using Macro-Porous Polymer Extraction (MPPE) and
discharge to Caspian Sea

4.4.2.1 Process description

The principle behind this option is the assumption that if the Produced Water were treated to
an acceptable standard, then it could be discharged via an outfall pipeline into the Caspian
Sea, outside the area of Sangachal Bay. Such treatment would require the reduction of oil in
water (OIW), total dissolved solids (TDS), chemical oxygen demand (COD), biochemical
oxygen demand (BOD), and heavy metals to comply with an effluent discharge. The
standards this project has set regarding specification for treatment of Produced Water to be
discharged are to best international practice and national legislation; these are presented as
Appendix lll.

Various treatment options were assessed as possibilities for treatment prior to discharge
through an outfall pipeline to sea. These included biological treatment (Section 4.5.3) and
reed bed treatment (Section 4.4.4).

Within Appraise, the option of an onshore treatment process that used Macro-Porous Polymer
Extraction (MPPE) technology for dissolved organics removal, prior to discharge to the
Caspian, was considered. Two variations of this process were evaluated, both of which
involved a pre-treatment to soften the water and to remove heavy metals, which is required
for the MPPE process to function correctly.

MPPE is a process that uses porous polymer beads that contain an extraction liquid. The
extraction liquid removes specific hydrocarbons from the Produced Water. However, only
certain specific hydrocarbons are removed and some may remain in the water. The organics
that are removed are those with a higher affinity for the extraction liquid than for the water.
These include aliphatic and aromatic hydrocarbons as well as halogenated hydrocarbons.
Figure 4.2 presents a schematic diagram of the MPPE process.

Figure 4.2 Schematic overview of Macro-Porous Polymer Extraction (MPPE)
process
Water Steam
\/ @eeerrreeesenitittannnns
MPPE column MPPE  column
on extraction on recycle duty
duty
....................... ’
Condenser
Produced Steam condensate
water < ——»Extracted
hydrocarbons
Note: Data in the Figure is derived from Akzo Nobel MPP Systems 2004.
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4.4.2.2 Rejection rationale

The use of MPPE, in combination with additional onshore treatment process, followed by
discharge to the Caspian Sea was rejected as a viable solution to treat and dispose of the
ACG FFD PWD project for the following reasons:

1. Operational performance of the MPPE technology is not proven for the chemical
composition or flow rate of the ACG FFD Produced Water. If the technology failed to
meet the required treatment specification, it presents environmental concerns if
combined with discharging the treated Produced Water to the Caspian Sea.

2. The higher flow rate of ACG FFD Produced Water would require multiple MPPE units
to meet the treatment performance for this project. Installation of the multiple MPPE
trains would create a large equipment footprint.

3. The MPPE process will generate a hazardous waste stream, which requires
appropriate disposal.

4.4.3 Evaporation pond
4.4.3.1 Process description

Evaporation ponds were considered within the Appraise stage. These have historically been
the favoured method for Produced Water disposal (PWD) in Azerbaijan and there is much
evidence of this form of treatment near to the BP ACG terminal and construction activities
(Lokbatan and Bibi-Heybat). This option requires Produced Water to be pumped into a large
lagoon where the water is left to evaporate, leaving behind salt and various other
contaminants. This creates a highly saline sludge that would periodically require collection
from the evaporation pond and disposal to landfill. The evaporation ponds must also be lined
to protect against seepage of contaminants to subsurface layers.

This method has been used to varying degrees of success since the inception of oil extraction
activities in Azerbaijan, Evaporation ponds are easy to construct and uncomplicated to
operate in comparison to other options. Little power is consumed in the disposal process;
however, they require a very large surface area and favourable climate conditions for
adequate evaporation.

4.4.3.2 Rejection rationale

Evaporation ponds were rejected as a viable solution for the ACG FFD PWD project for the
following reasons:

1. The annual evaporation rates at Sangachal are not sufficient to provide a reliable
disposal of the Produced Water volumes associated with the long-term disposal
requirement of the ACG FFD project. There is risk that the annual evaporation could
be overestimated leading to a requirement to increase the size of the ponds.

2. Local evaporation rates may result in periods where the Produced Water will have a
long residence time in the ponds. This increases the potential for odour problems
close to the evaporation pond, which is considered a concern for the ACG FFD
Produced Water as it contains fatty acids that are volatile and malodorous in nature.
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4.4.4 Clean-up using reed bed treatment and discharge to Caspian Sea

4.4.4.1 Process description

As explained in Section 4.4.2.1, the principle behind this option is the assumption that if the
Produced Water were treated to an acceptable level, it could be discharged via an outfall
pipeline into the Caspian Sea outside the area of Sangachal Bay. Reed beds were
considered as a treatment option within Appraise since they are used successfully in a
number of different industries for effluent clean up, e.g., BP has a number of small reed beds
at petrol stations in the UK that treat the contaminated water run-off from gasoline station

forecourts.

The concept of this option is for Produced Water to be flowed into the reed bed by pipeline.
After spending some residence time in the porous matrix of the bed (Figure 4.3) the water
flows out of the reed bed by means of a drain. Either this drainage water then finds its way
into the environment, by draining onto nearby land or water, or it can be piped to a disposal
location far removed from the development site.

The reed bed technology is a bioremediation process that uses plants to promote degradation
of hydrocarbons through microbial processes and adsorption of heavy metals while
evaporating some of the Produced Water by transpiration. Bacteria around the reed roots and
on the porous matrix biodegrade the hydrocarbons. Other chemical components of the water,
including metals, are adsorbed by the soil. The effluent from the reed bed can be considered
for irrigation, depending on the quality of the water that is being processed (URS, 2002b).

Figure 4.3 Schematic diagram of reed bed wastewater treatment system
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4.4.4.2 Rejection rationale

Reed bed treatment systems were rejected as a viable solution for the ACG FFD PWD project
for the following reasons:

1. There are technical problems associated with potential blockages of reed bed filtering
channels, reducing the performance of the system. This results in monitoring and
maintenance issues over the life of the project.

2. Reed bed treatment systems are extremely area demanding. It is estimated that up to
50 acres (over 20 ha) of reed beds would be required to treat the volumes of ACG
FFD Produced Water requiring disposal from the Sangachal Terminal.
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3. A reed bed option still requires the disposal of wastewater after it has been through
the system. The disposal route depends on the effectiveness of the reed bed system
and its reliability in treating the Produced Water to the required discharge quality
standard. Produced Water not reaching this standard would require additional
treatment.

4. The use of treated water for irrigation brings a number of concerns. These are
discussed in Section 4.4.5.2.

5. Specialist vendors could not confirm that a reed bed system would work effectively
with the high salinity Produced Water from the Sangachal Terminal.

4.4.5 Treatment and reuse as irrigation water
4.45.1 Process description

The project investigated the possibility of removing hazardous substances from Produced
Water by means of a treatment plant, prior to use of water for irrigation of local crops such as
cotton, barley, olive trees, or pasture for cattle.

The salinity of the treated Produced Water is an important consideration for this option as
Produced Water from the treatment systems discussed in 4.4.2 would be highly saline. It
would therefore be necessary to add additional desalination facilities to these treatment
options to remove the salt from the water and, therefore, avoid salinisation of the soil and
potential negative effects on crop growth.

The TDS concentration of the Produced Water is at least a factor of 10 higher than that
allowable by the Azerbaijan standard for municipal wastewater reuse for irrigation. Similarly,
the BOD is at least 20 times higher than the standard and the COD is at least 16 times higher.
In addition, the concentration of boron is at least 6 times higher than generally recommended
for irrigation purposes. In order to meet the TDS standard for irrigation water, up to 250
tonnes of dissolved solids per day would have to be removed from the Produced Water
stream and disposed of appropriately.

4.45.2 Rejection rationale

Produced Water treatment and reuse in irrigation was rejected as a viable solution for the
ACG FFD PWD project because of the following reasons:

1. Desalination technology or large volumes of blend water (e.g., river water or sewage
water) would be required to reduce the Produced Water salinity to a suitable level to
provide irrigation to the crops studied (URS, 2002c).

2. Any success of crop irrigation would be limited to the operational lifetime of the ACG
FFD. Therefore, any dependency on water supplies from the Terminal would have
impacts on the industries requiring the water for their continued operation if the water
supply was interrupted or when the supply stopped at the end of the project.

4.4.6 Cement plant

4.4.6.1 Process description

This option involves the transfer of Produced Water from Sangachal Terminal to the
“Garadagh” Cement Plant for use in the cement-making process. Cement production requires
water either for cooling heavy equipment and exhaust gases, or for preparing slurry in wet
process kilns.
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This option has been used as part of the short-term solution for ACG FFD PWD and
Produced Water, mixed with various associated water from Sangachal Terminal has been
transferred from the Terminal to the cement plant in road tankers. To consider this option for
the long-term transfer of Produced Water it would be necessary to install a dedicated PWD
pipeline between the Terminal and the “Garadagh” Cement Plant to mitigate the potential
incremental safety risks associated with the increased number of road tankers that would be
required to handle the greater volumes predicted in the long term.

4.4.6.2 Rejection rationale

The use of “Garadagh” Cement Plant was rejected as a viable long-term solution for the
volumes associated with the ACG FFD PWD project for the following reasons:

1. The cement plant has a limited capacity to receive and use disposed Produced Water,
and the Produced Water predicted to arrive at the Terminal in the future will exceed the
capacity at “Garadagh”.

2. “Garadagh” Cement Plant has acceptance limits for salinity of received Produced Water.
The ACG FFD Produced Water is projected to be highly saline and therefore the high
salinity volumes may not meet the applicable criteria in the long term.

4.4.7 New Produced Water injection platform offshore
4.4.7.1 Process description

This option is to construct a new platform offshore, positioned adjacent to and bridge-linked to
the existing Compression and Water Injection Platform (CWP) at Central Azeri (CA) as an
independent facility to separate out Produced Water to achieve BTC export pipeline
specifications in the oil of 0.3-0.5 percent WIO offshore for immediate re-injection into the
ACG reservoir. This would be a stand-alone platform with electrostatic coalescers and
pipelines from the production platforms at CA, West Azeri (WA), and East Azeri (EA).
Additional pipelines would be required to the Main Oil Line (MOL) pumps on CA, WA, and EA
for export of separated oil and to the CWP injection pumps to facilitate re-injection of the
Produced Water.

4.4.7.2 Rejection rationale

The construction of new offshore facilities dedicated to Produced Water was rejected as a
viable solution for the ACG FFD PWD project because of the following reasons:

1. The installation of new inter-linking pipelines and risers required for this project option
would cause a significant impact to production and this has cost implications for the
project through lost revenue. Installation would require a shutdown extending to 150 days
and it would be necessary to cut into the export lines, and insert tee-and-valve
assemblies to divert the oil to the new platform.

2. A dedicated platform would handle the oil from the EA, CA, and WA platforms, which
introduces a risk of interruption to the oil production from the ACG fields. If the dedicated
injection platform were required to shutdown, then the three production platforms would
also be required to stop production.

Chapter 4 Options Assessed 4-8
January 2007



ACG FFD PWD Project ESIA Final Report

4.5 Project options taken forward to CVP Select stage

Options that were considered during Appraise and identified as having potential to dispose of
the volumes of ACG FFD Produced Water over the long term were carried forward to Select
for further analysis. Five of the original options identified in Appraise have been carried
forward into Select. This Section provides details of the evaluation of these options against
the Select assessment criteria discussed in Section 4.2.1, i.e., technical, safety, cost,
environmental, socio-economic, and reputation.

Each subsection presents the issues relating to specific criteria that have been identified for
each of the Select stage options followed by a brief assessment summary. The overall Select
options assessment summary has been presented in Section 4.6.

4.5.1 Enhanced offshore separation

The purpose of the enhanced offshore separation process is to improve the separation of
Produced Water from product offshore to enable more direct offshore re-injection. This will
reduce the amount of Produced Water transported onshore. Enhanced offshore separation is
not a stand-alone disposal option, as the available enhanced separation equipment cannot
reduce the water in oil (WIO) content to an adequately low level for export to the BTC
pipeline; in order to achieve the BTC export pipeline specifications, additional Produced
Water treatment at Sangachal Terminal will be required whether enhanced separation occurs
offshore.

None of the Select stage options, except for the offshore pipeline for Produced Water re-
injection, are viable without enhanced offshore separation. The pipeline offshore for Produced
Water re-injection option has been assessed with and without the inclusion of enhanced
offshore separation to ensure equal assessment between reinjection and the other options
under consideration (Section 4.5.4).

Enhanced separation of Produced Water could be achieved by allowing more residence time
in the separators. This would require very large separators or additional equipment to aid in
the separation process. The following two different kinds of additional equipment were
considered for this project to enhance offshore separation:

e Electrostatic coalescers — requiring the addition of facilities offshore

e Vessel Internal Electrostatic Coalescers (VIEC) — requiring modifications to existing
offshore facilities

The addition of coalescers to platform facilities would be carried out on the CA-Production,
Drilling, and Quarters (PDQ) platform, and on both WA and EA. As the CA-PDQ platform and
the production platform at WA are already operational, any modifications would need to be
performed during a shutdown of the relevant platforms. However, it still would be possible to
install facilities on EA prior to sail away.

The Select stage criteria assessment for each coalescer option is presented in Section
45.1.1and4.5.1.2.

45.1.1 Electrostatic coalescers

Technical

Electrostatic coalescers work on the principle that water conducts electricity and oil does not.
When an electric field is created in a vessel containing an emulsion, the water droplets in the
emulsion become dipoles (electrically charged) and this enables the water droplets to
overcome repulsive forces, thus allowing water droplets and oil to coalesce (mass together)
separately. An electrostatic coalescer would be installed after the Low Pressure (LP)
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separator and before the MOL pumps. This would allow for better separation of the Produced
Water from the oil.

An electrostatic coalescer should achieve a separation of 1-2 percent water in oil (WIO),
compared to the design case of 5 percent without the equipment. The downtime expected for
the coalescer to be fitted on each platform is 19 days resulting in lost production. Therefore,
fitting EA platform with a coalescer prior to sailaway would minimise production downtime.

Safety

Space and weight required to install this equipment is a major concern since the additional
equipment required will weigh 700 tonnes. The lifting activity required to install electrostatic
coalescers to the platforms already offshore presents a safety concern. In addition, the
inclusion of the electrostatic coalescer offshore will result in a greater oil inventory of
280 tonnes on each platform at any one time. The platform safety analysis of this option
identified that the design proposal would exceed the safety requirements for the platforms as
it currently stands and enhancements to reach the safety standards would be required.

Environmental and socio-economic

Electrostatic coalescers require the addition of chemical to improve separation performance;
this introduced an environmental risk of marine contamination in the event of a chemical spill.
This risk would be managed appropriately using existing operational procedures for chemical
management; therefore, the risk to the environment is low.

There are no socio-economic impacts with this option.

Reputation
There are no reputation concerns with this option.

Cost

The cost to purchase three electrostatic coalescers and install one of each on CA, WA, and
EA is in the range of $100-200 million. However, this does not include cost associated with
the shutdown required to allow for installation.

45.1.2 Vessel Internal Electrostatic Coalescers (VIECS)

Technical

VIECs operate on the same basic principle as the description given for electrostatic
coalescence in the technical section of 4.5.1.1. However, this option involves the installation
of internal components into the LP separators already in place.

VIEC systems are currently installed and operating on North Sea production platforms.
However, Azeri field crude has a different composition to North Sea crude as Azeri crude
contains more sand and wax. This presents the concern that sand and wax present in the
Azeri crude may cause clogging of the VIEC's internal plates, thus reducing separation
performance.

Pilot trials were necessary to assess if the VIEC can reduce the amount of Produced Water in
oil to required levels. In previous applications of the technology including the addition of
chemicals, a stream with 7-10 percent WIO was reduced to 2 percent WIO.

Safety

One of the advantages of this system is that it does not require large pieces of equipment to
be added to the platform and it does not increase the platform oil inventory. This makes VIEC
a more favourable safety option compared to electrostatic coalescers.

Environmental and socio-economic

As with electrostatic coalescers, the only environmental concern with this option is the risk of
marine contamination in the event of a chemical spill. This risk would be managed
appropriately using existing operational procedures for chemical management; therefore, the
risk to the environmental is low.
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There are no socio-economic impacts with this option.

Reputation
There are no reputation concerns with this option.

Cost

The cost to purchase VIECs and install them on CA, WA, and EA is less than $100 million.
However, this is only the CAPEX cost, and does not include cost associated with the
shutdown required to allow for installation.

4.5.1.3 Assessment summary

A comparison of the electrostatic coalescers and VIECs options identifies that both are
considered equal in terms of environmental, socio-economic, and reputation assessment. Use
of VIECs is a more favourable option than use of electrostatic coalescers in terms of safety
and cost but presents some uncertainty related to its technical performance with Azeri field
crude compared to electrostatic coalescers.

Further study on enhanced separation continues and a dedicated project has been set up to
assess opportunities to reduce the amount of WIO coming onshore. This includes testing the
degree of separation that could be achieved if VIEC were installed in the LP separator. This
will involve using Azeri crude in a test separator with the VIEC installed to simulate the LP
separator process.

The issues identified for electrostatic coalescers have been included in the overall option
assessment summary (Section 4.6) for consideration of the disposal options requiring
enhanced separation (i.e., all except pipeline offshore).

4.5.2 Onshore injection

This Section describes two onshore injection options for disposal of Produced Water. Both
options will require coalescers to be included to reduce the amount of Produced Water
coming onshore before onshore injection is a viable option.

In 1999, BP reservoir geotechnical and engineering specialists, in conjunction with the State
Oil Company of the Azerbaijan Republic (SOCAR), reviewed 25 oil fields within a 30 km
radius of Sangachal Terminal to identify depleted field aquifers that may be suitable for the
injection of ACG FFD Produced Water. Of the 25 fields, the most suitable subsurface location
identified was Lokbatan (approximately 10 km southwest of Baku, 23 km northeast of
Sangachal Terminal). During this study, the depleted reservoir at Lokbatan was identified as
having a potential capacity to receive Produced Water coming onshore from ACG. This
resulted in Produced Water injection at Lokbatan being presented as the base case solution
for disposal in the ACG FFD Phase 1 ESIA.

Since 1999, another field, Mishovdag (approximately 50 km southwest of Sangachal
Terminal), was identified as a potential ACG FFD PWD site since the operating company,
Karasu, initiated an Enhanced Oil Recovery (EOR) program using water injection.

The locations of Lokbatan and Mishovdag oil fields are shown in Figure 4.4.
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Figure 4.4 Map indicating locations of Lokbatan and Mishovdag in relation to
Sangachal Terminal and the ACG Contract Area

45.2.1 Produced Water injection at Lokbatan

Technical

Lokbatan is a SOCAR operated site with an estimated area of 30 km® that has been
producing oil since the 1920s. The site is located northeast of the Sangachal Terminal as
illustrated in Figure 4.4. The suitability of injecting the Produced Water into the producing
onshore Lokbatan oil field has been evaluated with regard to the water production profile over
time. The evaluation has been conducted using previous technical studies combined with new
study work (during 2005-2006) that looked at the uncertainties and risks of reinjecting
Produced Water into an already producing field.

The subsurface team considered two different areas for injection in the Lokbatan field:

e Shallow water injection (SWI) into a shallow reservoir near the injection site and;

o Deep Water Injection (DWI) into a deep offshore reservoir by deviated drilling from the
same onshore injection site.

o Both SWI and DWI options will result in pressurisation of the selected reservoirs.

The SWI option was not carried forward to Select stage owing to the risks associated with
potential contamination of the groundwater table, possible surface wellhead leakage from
poorly cemented field wells, and potentially the lack of formation capacity.

Early reservoir studies concluded that DWI would be a more suitable disposal option. The
reservoir associated with this option has a larger capacity and is situated at an increased
distance from the onshore producing wells. The deeper offshore reservoir also has a wider
well spacing distance to the Lokbatan wells, reducing the potential for interference between
the wells. Thus, the option of injection into the deeper offshore reservoir option was moved
from Appraise to Select to allow further feasibility studies to be undertaken.

This project option is to pump ACG FFD Produced Water through a pipeline of approximately
23 km from Sangachal Terminal to Lokbatan. The option would require that a minimum of two
new injection wells be drilled to the south flank of the onshore field. The pressure needed to
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reinject the water is 500 barg, therefore water pumps would be located at the Lokbatan site
and power would be supplied from the national electrical grid. A substation and power cable
would need to be constructed and laid to provide the power. The drilling rig required for this
option would likely be sourced external to Azerbaijan and brought in through the Volga-Don
canal system. The active status of Lokbatan and presence of third party operators means that
the disposal of Produced Water and operation of the disposal route cannot be exclusively
controlled by BP.

The technical issues associated with the operability of this option centre on the availability of
the pumps that will be required to transport the water from Sangachal Terminal to Lokbatan
and the availability of the injection pumps located at Lokbatan. Availability studies show that
the export and injection pumps should allow 95 percent availability of this method of transport.
The remaining 5 percent can be mitigated by the inclusion of additional storage capacity for
Produced Water at the Terminal. If there were a failure with either the export pumps or the
injection pumps then this could require offshore wells, particularly those with a high water-cut,
to be shut-in, potentially curtailing production.

To progress the technical definition of this project option, the BP subsurface team worked in
collaboration with SOCAR-based groups, including SOCAR Lokbatan Field Development
Group, GiproMorNefteGaz Data Centre’s technical resource group, and SOCAR Reservoir
Modelling Centre subsurface technical group. The objective of this work was to acquire
available seismic survey information and various types of well data (production, geological,
and well construction, etc.), to refine the deterministic geological model to allow a complete
new reservoir model to be built. The team also worked to assess current well and surface
environmental conditions within the Lokbatan field area.

Field information combined with a “foot Global Positioning System” survey of the area, using
satellite navigation data, identified that many wells were leaking, or had leaked reservoir fluids
to the surface in years past (Figure 4.5). These observations illustrated to the team that in
some places there is currently adequate subsurface pressure to support fluid flow to the
surface. Therefore, given the poor mechanical condition of some of the abandoned wells it is
likely that injection into the reservoirs at depth would exacerbate this problem. Produced
Water injection could therefore leak out of the injection zone resulting in resurfacing of
Produced Water to land or to the Caspian Sea (through wellheads located in the shallow
marine zone) causing contamination of the environment.

Figure 4.5 Photograph of leaking wellheads at Lokbatan
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Safety

One of the concerns with this option is the safety hazard that arises from the use of pumps
operating at 500 barg. The risk arising from these pumps is complicated by the fact that
Lokbatan is an open site and much of the site allows access to third parties. The installation
of a security fence around the pumps could mitigate this risk, although this mitigation would in
turn require security personnel to ensure the integrity of the site.

Environmental and socio-economic

As illustrated by Figure 4.5 the over ground conditions of the Lokbatan facilities are
environmentally degraded. Lokbatan has both abandoned wellheads and oil producing wells,
the integrity of which are uncertain. It is therefore not possible to ascertain whether injected
Produced Water could flow from abandoned wellheads or force reservoir fluids (oil, gas, and
water) to the surface by re-pressurising parts of the reservoir. Produce Water flow back would
add to the existing environmental contamination, and this is an environmental concern for this
project.

The option requires at least two new wells to be drilled at this site, which will impact the
environment and generate drill cuttings waste. An additional environmental consideration is
the installation of the 23 km (or longer) pipeline that would be required to transport the
Produced Water from Sangachal Terminal to Lokbatan. The construction of this would impact
the local environment, and any accidental pipeline leaks when the pipeline is in operation
would also cause environmental damage.

There are additional socio-economic impacts associated with the construction phase to lay
the pipeline and install facilities at Lokbatan. Appropriate procedures would be in place to
ensure impacts are limited and ongoing operations are well managed to minimise impact.

Reputation

The possibility of further environmental damage occurring at Lokbatan while the ACG FFD
PWD project is supplying Produced Water to Lokbatan, e.g., from well leakage, poses a direct
risk to BP’s reputation.

An additional concern is that injection into this mature reservoir increases the possibility of
elevated production of Produced Water out of Lokbatan wells. Therefore, injection of ACG
FFD Produced Water at this site could lead to increased SOCAR Produce