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1 EXECUTIVE SUMMARY

1.1 INTRODUCTION

There are significant oil and gas reserves in the Azerbaijan sector of the Caspian Sea

However, the land-locked geography of the Caspian region currently limits the ability of

Azerbaijan to fully exploit these reserves, due to difficulties with transportation to international
markets. The Baku-Thilis-Ceyhan (BTC) project has been designed to help resolve some of
these trangportation issues by building a dedicated pipeline system to deliver up to one million
barrels per day of crude oil from Sangachd terminal near Baku in Azerbaijan, through
Georgia, to anew marine termina at Ceyhan in Turkey, on the Mediterranean coast. Tankers
will then ship the ail to international markets. The 1,760km pipdine, of which 442km are in
Azerbaijan, is currently scheduled to be operationd by late 2004.

The owners of the BTC pipeline comprise a set of oil companies who, from mid 2002, will be
known as BTC Co. BP is the largest stakeholder in the project and is leading the design and
construction phase of the project. Other companies that will form BTC Co. currently include
the State Oil Company of the Azerbaijan Republic (SOCAR), Unocal, Statoil, TPAO, Itochu,
Ddta Hess and ENI. Negotiations are currently under way with other companies about
possible involvement in BTC Co. BTC Co will be responsible for construction and operation
of the proposed pipeline in both Azerbaijan and Georgia, with congtruction in Turkey falling
under the control of the State Company BOTAS.

This document summarises the Environmental and Social Impact Assessment (ESIA) of the
BTC pipdine project in Azerbaijan. The analyss covers impacts for the lifetime of the
project, i.e. congtruction, operation and decommissioning.

The ESIA has been conducted to meet international standards and guidelines (including those
of the World Bank Group), Azerbaijani legidation, and BP corporate policies. It also fulfils the
requirement in the Host Government Agreement, for the development of an EIA. Figure 1-1
illugtrates the ESIA process followed for BTC.

1.2 CONSULTATION AND PARTICIPATION

As can be seen from the flow diagram below, consultation and participation have been
central elements during each phase of the ESIA process. This has involved the following
groups during both basdine data collection and the development of mitigation measures:

¢ Communities dong the route

e  Government departments

e Academics

e Internationd and nationa non-governmental organizations (NGOs)

Representatives of all communities within 2km of the pipeline route and additiond fecilities
have been consulted. A Public Consultation and Disclosure Plan has been developed that

EXECUTIVE SUMMARY
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includes further information on the past and future consultation activities, and stakeholders
consulted.

This draft of the ESIA document has been prepared specifically for public disclosure and
comment. The report will be widely disseminated and will be available for comment for a
period of 60 days. Following the 60-day disclosure period al comments received will be
incorporated as appropriate into the ESIA, prior to formal submission to the Government.

Figure1-1 The BTC ESI A process
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1.3 PROJECT ALTERNATIVES

The decision to progress development of BTC was reached following an assessment of
alternative oil export options, which included an exhaustive routing assessment.

One major environmental benefit of the BTC pipéline is tha it will make it possible to export
significant additional volumes of Caspian ail, without increasing volumes shipped through the
Bosphorus Straits.

EXECUTIVE SUMMARY
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When refining the pipeline route within Azerbaijan, firg to a 10km wide corridor, and
subsequently by a staged approach to a 44m wide construction corridor, a number of issues
had to be considered, including:

e Environmental risk

o Designated areas

e Socia impacts and proximity to settlements
e Condtructability and engineering congraints

e  Security
e Proximity to other projects such as the existing Western Route Export Pipeline
(WREP)

o Useof exigting infrastructure corridors

As aresult, a shared route for BTC and a new gas pipeline (the Southern Caucasus Pipeline
or SCP) has been selected, which runs parallel to the WREP for most of its route through
Azerbaijan. Where significant deviations from the WREP route occur these have often been
incorporated to reduce the environmental impact of the project. This is reflected in route
changes in the Gobustan Desert region, and in re-routes to avoid the Korchay and Shamkir
State Forbidden Aress.

As part of the process of ng aternatives to the project, the option of “no-development”
was considered. However, the potentia postive socio-economic benefits of the pipdine
(including government revenue and local employment opportunities) and associated
environmenta risks of not developing the project (including development of other pipdines
that may require onward transport of Caspian crude through the Bosphorus) were considered
to outweigh the potential negative environmental and socia impacts that will result from the
construction and operation of the BTC pipdline.

1.4 PROJECT DESCRIPTION

The complete BTC pipdine, which will be buried for its entire length, will total 1750 km in
length, divided as follows:

o Azebajan  =442km
o Georgia = 248km
o Turkey = 1060km

Within Azerbaijan, the BTC pipdine system will aso include:

e One intermediate pigging station (IPS) to be further developed to include a pump
sation

e Two additiond IPSs

e Valve gtations

e A cathodic protection (CP) system

o A fibre optic communications system

e A computer-based control system

EXECUTIVE SUMMARY
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The pipdine route isillustrated in Figure 1-2.

Figure 1-2 Map of BTC pipelineroute
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Schedule

Key milestones for the BTC project in Azerbaijan are shown in the table below.

MILESTONE APPROXIMATE
TIMING
Award of construction contract 3Q 2002
Start upgrade of pipe storage yards 3Q 2002
Start of pipelay 1Q 2003
Finish of pipelay 2Q 2004
Qil fill 4Q 2004

1.4.1 Construction

An experienced international contractor, under close supervison of the BTC Co.
management team, will carry out congtruction of the pipeline.

The contractor will se one or more conventiona construction spreads for norma pipeline
ingtallation, and one or more special section crews for river crossings and other specialised
pipe segment instdlations.

Initidly the pipeline construction corridor will be marked, prior to clearing and leveling.
Generdly topsoil is stripped and stored to one side of the corridor, and separately from
subsoil.

EXECUTIVE SUMMARY
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The pipdine trench will be excavated to approximaey 2.2m, alowing the pipdine to be
buried with a minimum depth of cover of 1m. Deeper burid may be required at river, road,
rail and other crossings.

Pipe sections will be transported to the congruction corridor by truck and laid end-to-end
alongside the open trench. The pre-coated pipe sections are then welded together and a
further protective coating applied to the welded joints. The coating is tested to ensure it will
provide adequate corrosion protection before the pipe is lowered into the trench.

The trench is then filled with the materia taken from the trench, in the reverse order to which
it was excavated. The cover materia is compacted to reduce the risk of future settlement
and erosion.

The congtruction corridor and al other project areas will be reingtated, either fully or using
interim measures if required for imminent gas pipeline construction. Reingtatement will
include erosion control measures and re-vegetation.

The integrity of the pipdline is tested by filling discrete sections with water and increasing the
pressure.

The congtruction of the pipeline will also require a number of temporary facilities, including
construction camps for workers and pipe storage yards.

1.4.2 Operation and maintenance

The pipdine system has been designed to require minima operational and maintenance
intervention. Safety of employees, customers and the general public, and environmental
performance will remain priorities during this phase. A system of regular inspection and
maintenance will be developed and implemented for the pipdine and associated facilities.

Training programmes will be devel oped for all operations staff.

1.4.3 Decommissioning

As part of decommissioning al hydrocarbon products will be removed from the line. Once
cleaned, it is generaly preferable to leave the abandoned line in place as this avoids the
environmental disturbance associated with removal. It may be necessary to maintain the
cathodic protection system to prevent corrosion of the pipeling, which could lead to
subsidence.

The option of using the pipeline for the locd/naiond distribution of low-pressure gas, the
transportation of water or as a conduit for services such as telecommunications cables, may
also be considered.

EXECUTIVE SUMMARY
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BASELINE DESCRIPTION

1.5.1 Environmental baseline and identification of issues

The environmental characterisation of the pipeline route has included anaysis of the following
issues:

Ecology (flora, fauna and biodiversity)

Traffic and transportation

infrastructure
Water resources (surface and o Airqudity
groundwater)
Geology and geomorphology ¢ Noise
Landscape and land use e Contamination
Climate and meteorology o Soil erosion

Archaeology and culturd heritage

The sections below summarise the key findings for each of the above issues.

Ecology

The proposed route is characterised by very diverse ecological conditions and by abundant
biodiversty. The key issues relating to habitats, flora and fauna along the pipeline route are:

Artemisia and Salsola deserts of the proposed Gobustan National Park

Potential presence of the red data book listed plant Iris acutiloba in desert
habitats

Potential presence of the red data book listed plant Merendera trigyna in desert
habitats

Presence of the IUCN classified Mediterranean tortoise, Testudo graeca, in many
locations

Presence of several ground nesting birds of conservation importance at various
locations

Water Resources

The proposed route crosses 21 magjor rivers and a number of important canals.

Key issues relating to hydrology along the route of the pipeline are:

The two crossings of the Kura River, the mgjor river in Azerbaijan

The highly seasonal flow regime of many of the rivers crossed

The high sediment load of many rivers crossed

Poor channel stability of rivers such as the Djeyrankechmes, Shamkirchay and
Kura East

Ecological vaue of certain rivers, particularly the Kura, Korchay and Hasansu

EXECUTIVE SUMMARY
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Geology and Geomor phology

The pipeline route in Azerbajan is located in a depression (the Kura River Valley) within the
southern extenson of the Great Caucasus mountain range. The regiona dructure is
dominated by compressed sedimentary rock.

The route is dso close to areas of land ingability and the region generaly exhibits high
seismic activity. These gechazards have been fully considered in the route selection process
and therefore only minor instances actually affect the current route.

Key issuesin terms of geology and geohazards along the pipeline route are as follows:

e The mgority of the pipeline route is underlain with rdatively soft sediments that
can be easily excavated

o Azerbaijan is Stuated in the seismicaly active Caucasus region and experiences
frequent earthquakes. However the pipeline route itself is situated mainly within
the less seismically active Kura River plain

e The pipeline route crosses four seismicaly active fault zones

e The pipeline route crosses an areaiin the vicinity of active mud vol canoes

World-renowned specialists have advised on how the risks from these geohazards should be
mitigated in the pipeline design.

Landscape and land use

Landscape and land use aong the BTC pipeline route are mainly determined by the
combination of rdief, climate, geology, topography soils and hydrology.

A number of distinct regions can be identified aong the route, including the arid, desert
regions at the east of the route, and the fertile agricultural lands of the Kura Plain.

The value of the landscape varies according to the degree of human impact, which has
resulted in degraded landscapes in many regions. Activities impacting upon visual amenity
include civil and industrid construction, military activities, power infrastructure, mining, waste
disposal, and deforestation.

Climate and meteorology

Numerous climatic types are found in Azerbaijan, depending on dtitude and distance from the
Caspian. Dry subtropica climate is typical in the Kura river valley where the mgority of the
BTC pipéine route is located. The highest air temperatures occur at the eastern end of the
pipeline and adong the Caspian coastline. In this region average July temperatures are more
than 25°C, whilst during the winter temperatures rarely fal below freezing. The average
annual temperature is 15°C. Average rainfal is 200-400mm per year but can be as little as
150-200mm in semi-desert areas such as Gobustan.

The weather is cooler and wetter in the west, towards the border with Georgia.

EXECUTIVE SUMMARY
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Archaeology and cultural heritage

Azerbaijan is rich in evidence of previous occupation. Most stages of human development
have been encountered at archaeologica stes in the country. The proposed BTC pipeline
route crosses severa areas of archaeological interest and areas where potential additional
finds could occur during excavation works.

Field studies have identified areas of particular interest and a series of pre-construction
archaeologicd surveys will be conducted to further define the archaeology of these areas.

The pipeline route also crosses the north-eastern edge of the Gobustan Cultural Reserve, for
atota distance of 900m. However, the pipeine will have no impact upon any of the rock art
that the Reserve is designated to protect.

Traffic and transportation infrastructure

The road network in Azerbaijan has suffered from a lack of investment, with many roadsin a
poor condition. Many roads aso have poor signage, limited lighting, a lack of markings, crash
barriers and other safety infrastructure. The key issue associated with the BTC project will

be the increase in traffic and therefore in traffic safety risks in some areas.

Air quality

Information on air qudity along the route was generated by desk based assessment of
historical data from various locations. This data was supplemented by on-site monitoring of
air quality, and subsequent modelling of emissions, at the proposed pump station location.

The results of this assessment show that baseline air quality in these areas is good, and is
likely to be typical of the rural and urban areas encountered on the pipdine route.

Noise

The BTC pipdine is routed amost entirely through quiet desert, semi-desert and rural areas
where ambient noise levels, particularly at night, can be expected to be low or very low
(typicaly less than 20 dB(A) at night). However, background noise levels can be significantly
higher during periods of strong winds, with levels typicdly in the range of 45-55 dB(A).

Background noise surveys have been undertaken in the vicinity of the proposed pump station
and a Sangachal Terminal.

At the pump station daytime noise levels were found to range between 29 to 39 dB(A). The
noise environment was dominated by locd activity, agricultural machinery and at positions
dose to roads, by individual traffic movements. Measured night-time background noise levels
range 22 to 35 dB(A). These background noise levels were considered to be typical of a
rural/agricultural area during the night.

EXECUTIVE SUMMARY
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A background noise survey undertaken in 1996 in the Sangachd area, prior to the
congtruction of the exigting terminal facilities, reveded generadly high noise levels of up to 55
dB(A). The levels measured are considered typical of a windy coastal location near to road
traffic in Azerbaijan.

Contamination

Areas of visible contamination have been identified dong the pipeline route. Sites that
currently fdl within the proposed construction corridor include instances of waste dumping,
some asbestos tiles, minor areas of oil staining and scrap metal.

From the BTC project perspective the key baseline contamination issues are:

o Minimising risks to worker heath and safety, particularly during construction

e How to treat and/or dispose of contaminated materia from the pipeline corridor.

o Clearly documenting pre-existing contamination so that the BTC project is not
assumed to be responsible for contamination that in fact pre dates the project

Soil erosion

While much of the BTC pipeline route is in areas that have little tendency for soil erosion
there are a number of areas that are prone to high levels of soil eroson. Soils with a high clay
and silt content are particularly proneto erosion.

1.5.2 Socio-economic baseline and identification of issues

Basdline socio-economic information for the ESIA was collected in consultation with
members of communities within 2km of the pipeline route, and covers both existing conditions
and attitudes to the BTC pipeline. Communities within 5km of mgjor facilities and 2km of pipe
yards were also consulted. A tota of 73 interviews were held with community leaders and
814 with community members.

Population and area of study

A totd of 83 communities have been identified as being located within (or partly encroaching
into) a 4km corridor centred on the route, or are close to a potentia construction camp or pipe
yard. Thetotal population of al the communities surveyed is 257,223, of whom just over 96%
are permanent residents, 0.3% temporary resdents, and 3.3% IDPs and refugees.
Communities are, in generd, ethnicdly and religioudy homogenous (Azerbajani mudim).

Infrastructure
Access to reliable sources of energy is a mgjor concern for these communities. 84% of

communities stated that they receive infrequent electricity supply, and 58 communities are
currently receiving no gas supply.

EXECUTIVE SUMMARY
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Water supplies are problematic for all surveyed digtricts. 73% of communities in the survey
area have no communal piped water supply and obtain their water mainly from canas. Water
isaso essentia in most areas for agricultura irrigation.

There are amost no active refuse or sewerage systems in the surveyed communities.

Many services, such as fire departments and banks are virtually non-existent along the route,
while other services such as police services and hedth clinics have suffered from alack of
investment.

Land Tenure

The majority of people rely on the land for subsistence, particularly as industrid activity along
the route has dwindled. Land is used mainly for crop cultivation and grazing of livestock. 8%
of communities are engaged in vegetable cultivation, 57% in growing grain and dmost al of
them in smdl amounts of anima husbandry. Many households own one or two cows and a
small number of sheep and poultry for subsistence purposes (wool, milk and neat). During
the winter season, municipal and state land is also used by migratory sheep-herders for
grazing their animals.

The land privatization process began in late 1996 and has progressed rapidly. 95% of people
interviewed have direct ownership or use of land. IDPs and refugees tend to use State or
municipd land.

Employment

There is generdly a high leve of unemployment along the route. All communities surveyed
stated that they had members who would be available for temporary work. Communities also
reported that there were members of their community with skills they felt would be of interest
to the project, eg engineers, drivers and welders. Communities close to potential construction
camps aso reported the availability of workers experienced in catering, laundry, cleaning,
food production, etc.

In 2000, the national average income was 203,400 manats per month (US$46). In rural
communities along the pipeine route incomes are considerably lower than this nationa
average.

Crops and animd husbandry are the main sources of cash income aong the pipeline corridor.
Thisincome is supported by the following sources:

e State sector employment, eg teachers, doctors, and government posts

e Materid aid - provided by international NGOs and the State

o Sodal transfers - state pensions, benefits, etc

e Hunting, fishing and gathering

e Trade - including local shops and businesses (70% of communities have at least
one shop or market)

Attitudes to the BTC Pipeline

EXECUTIVE SUMMARY
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Nearly 80% of the communities surveyed have previous experience of the construction
process for either the Azerigaz pipeine or WREP and therefore have some idea of what to
expect from the BTC project. In generd, the overal attitude to the project was positive but
cautious, with 94% indicating that they thought the construction and operation of the pipeline
would be beneficia. Employment was by far the most important perceived benefit. All
respondents felt strongly that local people should be offered first refusal for jobs for which
they were qualified

1.6 MANAGEMENT OF IMPACTS

1.6.1 Management of environmental impacts

An assessment has been made of both generic and location specific environmental impacts,
as defined below.

Generic impacts are defined as tose that could occur at any geographical location, as
they are related to the activity rather than being dependent upon the environment.

Location specific impacts are defined as those that could occur in one specific
geographic location, due to a particular sensitivity at that location.

Mitigation measures have been developed for each type of impact. The likelihood and
significance of each impact occurring, after mitigation, has been determined.

The most effective mitigation measure for a pipdine project is to ensure that the route is
selected to minimise environmenta impact. For the BTC pipeline project this hasinvolved re-
routing to avoid sensitive areas, protected areas, archaeological sites and geohazards, and the
sengtive siting of facilities.

Knowledge of environmental constraints has also enabled the engineering team to select the
most suitable construction techniques and design features to further minimise impacts.

Finaly, a quantified environmental risk assessment has been used to ook at the likelihood of a
leskage of oil from the pipeline and to assess the potentid impacts upon different
environmenta sensitivities. This has directly influenced the project design, for example in the
spacing and location of isolation valves.

The table below provides an outline of the mitigation measures that will be applied to manage
the environmental impacts associated with:

o Genera construction and operation activities
e Consgtruction camps and storage yards

e Congruction of crossings

e Testing and commissioning

EXECUTIVE SUMMARY
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Environmental Mitigation Measures

General Construction and Operation Activities

Procurement
Environmental issues will be considered during the procurement of goods and equipment

Responsible use of materials (eg recycling and re-use) to minimise waste

Habitat Loss

Sites & routes have been selected to avoid protected areas and ecologically sensitive areas wherever
practical

Pre-clearance surveys will be undertaken to identify, transplant or otherwise manage rare and
endangered botanical species that are likely to be affected by the construction operations

There will be clear demarcation of workspace boundaries through sensitive areas
Construction traffic will be restricted to approved access roads and the ROW

Ecologicaly sensitive areas will be reinstated as soon as practical after construction

Introduction of competitive species
Information on this issue will be provided in workforce and visitor induction training

Invasive species assessments will be included in the project construction environmental monitoring
programme

Visual impact
Site selection for permanent facilities has taken visual impact into consideration

A planting scheme for the pump station will be implemented and maintained
The perimeter wall at the pump station will help to screen low level equipment

Good housekeeping will be employed at all facilities to ensure a tidy and well maintained appearance

Hazardous materials management

There will be no storage of hazardous materials in active floodplains or within 30m of a watercourse
Storage in areas of known groundwater vulnerability will be minimised

Hazardous materials will only be stored within designated storage areas and using appropriate
procedures (eg, bunding, impermeable surfaces, secure drainage, limited access, labelling)

A record will be kept of all hazardous materials on-site and Material Safety Data Sheets (MSDS)
maintained

Potentially reactive materials will be segregated
Personnel will be trained in safe use & handling of hazardous materials

Spill response equipment (absorbents etc) will be available and emergency response training provided

Solid waste management
A strict duty of care will be enforced on the project managers and the contractors

Secure waste storage sites will be established, in defined areas away from watercourses and drains,
and secure from vermin

There will be a prohibition on uncontrolled burning or burial of waste

There is a requirements for the environmental review of potential landfill & incinerator sites including
site selection & proposed mode of operation

Monitoring and auditing of waste management practices will be carried out during construction and
operation

EXECUTIVE SUMMARY
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Environmental Mitigation Measures

Liquid waste management
Water quality will be monitored prior to discharge

There will be a prohibition on the discharge of contaminated wastewater to the environment

Sewage treatment facilities have been incorporated into the design of construction camps and the
pump station

Wherever practical there will be no disposal of liquid wastes in vulnerable groundwater areas
There will be brief environmental assessment of disposal options and locations
A routine wastewater monitoring programme will be developed and implemented

A waste water treatment facility has been included at the pump station

Traffic management
Project speed limits will be strictly enforced

Driver will receive safety and environmental awareness training, and be subject to assessments and
monitoring

Construction traffic will be restricted to approved access roads and the ROW

Vehicles will be maintained to minimise emissions and fuel consumption

Warning signs will be placed at road crossings and other appropriate locations as required
Temporary traffic control will be established where necessary at road crossings and junctions

A local community safety awareness programme will be implemented and communities will be
discouraged from use of the ROW as a road

Soil structure
Soil storage areas will be protected from vehicle movements
The subsoil beneath the vehicle running track will be broken up prior to reinstatement

Appropriate use of load bearing materials (eg, mats, straw, geotextile membrane) in areas of
particularly soft ground

Topsoil and subsoil will be stored separately to maintain seed bank viability and soil structure

Dust generation
Wetting of the ROW will be carried out to reduce dust generation

Areas of particularly sensitive crops or animals eg cotton and bees, will be identified and consultations
held with the owners

Air Emissions

Equipment and vehicles will be maintained in line with manufacturer’'s recommendations to meet
relevant international standards

Vehicle emissions will be monitored periodically

A monitoring and maintenance programme will be developed to ensure emissions from plant meet
required standards
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Environmental Mitigation Measures

Noise Emissions

Equipment and vehicles will be maintained in line with manufacturer’'s recommendations to meet
relevant standards

Noise abatement equipment will be used where appropriate
Most work will be limited to defined, daylight, working hours

Vehicles will be used responsibly, eg machines will not be left idling for long periods if they are not in
use

Local residents will receive prior naotification of particularly noisy activities
Noise emissions will be monitored against noise control targets

A monitoring and maintenance programme will be developed to ensure emissions from plant meet
required standards

Irrigation canals

Where possible flow will be maintained in active drainage or irrigation systems during construction
work through use of measures such as pumping, channel diversions and fluming

Any disrupted drainage or irrigation systems will be reinstated to a standard at least equal to the
original conditions upon completion of construction work

Archaeological management
The pipeline has been routed to avoid known or potential archaeological sites where practical

A Cultural Heritage Management Plan has been developed and is being implemented. This addresses
pre-construction and construction phase activities

Pre-construction work will be undertaken to evaluate & record suspected archaeological sites

There will be specialist archaeological surveillance present during the clearance of the ROW and
facility sites

Issues of archaeological awareness (such as ownership of finds, notification of finds and protection of
archaeological sites) will be included in induction training

Sediment confrol
Sediment fencing, drainage channels & trench barriers will be installed where appropriate

Water will be discharged through a filtering medium as necessary

Contamination

Avoid construction in areas of known or suspected contamination as far as is practical (N.B. the
pipeline has been routed to avoid many areas of known or potential contamination and a baseline
contamination survey has been carried out.)

Known contamination within the construction corridor will be cleared prior to construction to at least a
standard that ensures worker health and safety

Ensure segregation of contaminated soil from uncontaminated materials

Containment measures (ditches, impermeable base membranes, covers) will be provided to minimise
run-off from any contaminated soil piles

Where offsite disposal or long-term storage of contaminated material is required it will be undertaken
in accordance with the provisions set out in the project Waste Management Plan

Construction Camps and Storage Yards
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Environmental Mitigation Measures

Abstraction of Groundwater
Vulnerable water bodies, wetlands & groundwater sources have been identified and recorded

Sampling and analysis of water from existing boreholes will be carried out to determine existing
contamination levels

All new abstractions for use by the project will be subject to environmental review
The project will adhere to national and local licensing policy for abstractions

Test-pumping of New abstractions will be subject to test pumping and of impacts on the flow rates of
existing abstractions will be monitored

Construction of Crossings

Roads

Trenchless crossing techniques will be utilised for many major roads

Minimise duration of closure of roads and provide temporary access where necessary
Steel plates will be lain across the trench to maintain access where practical

Communities will be consulted prior to any temporary closure of roads

Rivers

Open cut of fish spawning rivers (eg the West Kura and the Hasansu) will be avoided between early
October and late June

Environmental considerations will play a significant role in the selection of crossing design and choice
of methodology

Where possible, existing river flows will be maintained during construction work (including the use of
measures such as trenchless crossings, pumping, channel diversions and fluming)

The duration of any necessary flow interruptions will be minimised

Horizontal directional drill

Extensive geotechnical survey work has been conducted during project design
Storage of drilling muds will only be permitted in a bunded area

The use of toxic chemicals in drilling fluids will be avoided

Testing and Commissioning

Hydrotest water

Use of chemical additives in hydrotest water will be minimised
Discharge of hydrotest water will be controlled to reduce soil erosion

Water will be tested and treated as necessary before discharge to ensure it meets agreed standards

1.6.2 Management of socio-economic impacts

Socio-economic impacts that have been identified relate not only to fact - the aspects of the
project - but adso to individual and community perceptions and attitudes towards these
aspects, gleaned through the ESIA consultation process. The addition of perception and
community attitudes towards the issues means that the impact will vary according to the
individuals or communities involved. As a result, assessment of the likey magnitude of an
impact involves a degree of subjective, albeit professona judgement.

Construction
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Four categories of socio-economic issue related to project construction activities have been
identified. These are asfollows:

e Loca employment and procurement opportunities

e Land acquisition and land-based liveihoods

e Local infrastructure, services and natural resources

o  Community relations, management of construction workers and camps

The table below summarises the mitigation measures developed to address each of these
issues.

SOCIO-ECONOMIC MITIGATION MEASURES

Employment and local sourcing opportunities
BTC Co and the contractor will agree a plan for local labour content

Preference will be given to suitably qualified and experienced applicants from communities local to the
pipeline route

Recruitment procedures will be developed that will be transparent and fair
Contractor will develop and implement training programme for local workers

Contractor will develop and implement a plan to maximise local sourcing opportunities

Land and Land Based Livelihoods
A fair and transparent compensation process has been developed for land owners and land users

Prior consultation on land acquisition, entitlements and compensation has been held with land owners
and users along the route

Grievance procedures have been drawn up to aid in the resolution of disputes

Procedures have been developed to manage crossings of irrigation canals and other infrastructure
and services to minimise damage and disturbance.

Land owners and users will be allowed continued access (with minor restrictions) to the pipeline
corridor after construction

Infrastructure and Resources
There will be upgrade of some existing roads and construction of some new access roads

Roads used by the project will be maintained during construction and any damage to roads caused by
the project will be rectified

All roads will be restored to a condition at least as good as that existing before the project
The quality of roads prior to and after project will be documented

Development of and adherence to Transport Management Plan, including focus upon community
safety

All other infrastructure eg irrigation canals and fences, to be documented prior to construction and
restored to at least their pre-existing condition after construction
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SOCIO-ECONOMIC MITIGATION MEASURES

Construction Workers and Community Relations

Development and implementation of Community Liaison Management Plan and Construction Camp
Management Plan

Establishment of community Liaison team to facilitate relationships with communities during the
construction phase

Development of a code of conduct for camp workers, camp rules and disciplinary procedures

All workers will receive cultural sensitivity and health awareness training

Pipeline Operation

There are few significant socio-economic impacts associated with the operation of the BTC
pipeline. These can be identified as follows:

e Direct employment of approximately 100 operationa staff

e  Skills enhancement from long term employment opportunities

e Minor regtrictions on the use of land on the ROW (eg no deep rooting plants
directly above the pipdine, no new buildings no deep ploughing or use of
explosives)

Mitigation measures for negative impacts during the operational phase are consistent with
those drawn up for the construction phase.

An additional mgjor issue identified during ESIA consultation was community expectations of
improved access to energy as a result of the project. Given this is not a direct impact of the
project, but an outstanding community concern, it has been dealt with under Residud Impacts
below.

1.7 RESIDUAL IMPACTS

1.7.1 Environmental residual impacts

There will be a number of positive residua environmental impacts associated with the BTC
project. These include:

o Devdopment and implementation of environmental investment programmes
focused on maintenance of biodiversity aong the pipdine corridor

e Benefits of an increased knowledge base of the Azerbaijan environment as a
function of the BTC project baseline studies — the data collected will be shared
with the academic community and made public

¢ Benefits resulting from the contaminated land survey and clean up of identified
areas of 39 party, pre-existing contamination

e  Skills transfer between international and nationa environmental consultancies and
scientists eg in survey techniques and national ecological knowledge

e Investigations before and during congtruction will result in an increased knowledge
of archaeological features along the route, thereby increasng the national
archaeological record
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e Rasng public awareness of environmentd issues in Azerbaijan, on an
internationa, national and community leve, through the publication of documents
and consultation

Air Quality and Climate

Given the extent of spatial and temporal distribution of emissions to atmosphere no significant
residual impacts will be associated with construction activities. However it is recognised that
there is likely to be generation and deposition of significant quantities of dust in the immediae
vicinity of the construction works.

Greenhouse gas emissions from the project are negligible when considered on a regiona or
national scde. Appropriate stack design and project emission limits will fully mitigate any
potential for deterioration of air quaity during operation.

Noise

Noise associated with pipeine congtruction will be short term at any one stationary receptor
but cannot be fully mitigated. Therefore residua noise impacts during construction are
recogni sed.

Soils

Proposds for handling and storage of soils, and for soils re-ingtatement, will minimise eroson
and therefore no significant residual impacts are expected.

With regard to soil quality the mitigation measures will minimise, but not eiminate, the
potentia for the reduction of diversity and viability of the seedbank. The significance of this
impact is however low considering the small incidence of the disturbed land compared with
the overal occurrence of the subject soils.

Ecology

The BTC pipeline route will cross severa ecologically senstive areas resulting in a number of
residual impacts.

The man impacts will be asociated with the disturbance to the sensitive Gobustan desert
area, where it is estimated that it will take approximatdy 10 to 12 years for complete habitat
recovery on the construction corridor following reingtatement.

Landscape

The visud impact of pipeline construction operations will be short term for most stationary
receptors. Longer term impacts will be minimised by the implementation of gppropriate
reinstatement measures along the ROW. There islikely to be aresidua visua impact from:

e The upgrade of an existing access road in the Gobustan desert area
e Condruction of the pipeline dong narrow ridges in the Gobustan (Mud Volcano
Ridge), Tovuz and Hasansu areas
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The above ground facilities associated with the pipeline will form part of the landscape and
therefore will cause a residual impact. The magnitude of the visua intrusion will however
reduce in time as the plants used for landscaping the sites grow to maturity.

1.7.2 Socio-economic residual impacts

There are a number of positive residual socio-economic impacts associated with the BTC
project in Azerbaijan, related to both the construction and operation of the pipeline. These
include:

e Additiona cash injected into communities
e Wide digtribution of economic benefits
e Enhanced local experience and employahility
e  Economic benefit of indirect employment opportunities:
0 Road-sdedals
0 Local purchase of diesd
0 Loca purchase of bottled water
0 Local purchase of aggregate
e Enhanced capacity to tender for contracts
e New roads/ improvements to roads
e Improved health awareness
e Accessto new cultures and international attitudes

The main residual negative social impacts associated with the construction and operation of
the BTC pipelinein Azerbaijan are addressed below.

Access to energy

During preliminary consultation, many communities with poor energy supply cdearly
associated the construction of pipelines with potential provision of energy to their houses,
primarily during pipeline operation. While the project will not draw energy from community
sources either during congtruction or operation, nor will it provide them directly with any
additiond energy.

Employment expectations

There was clear evidence that communities have the expectation that the number of jobs that
will be created, and the duration d the employment, are larger and longer than they will
actualy be. It is therefore important to provide accurate information on this topic in order to
avoid potentia disappoi ntment.

The employment srategy developed should ensure that loca employment levels are
maximised as far as practical and community consultation has sought to cearly outline the
level of employment that is expected during both construction and operation of the pipdine.

Accidents involving community members
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Accidents to community members, while potentially serious on an individual bass, are
expected to be rare given the strong emphasis placed by BTC Co. on headlth and safety
issues. Although all practical steps will be taken to ensure that no accidents occur any
incident that harms a person will have a high significance residud impact in terms of
diminishing qudity of life for tha person, negatively impacting them or their household
livelihood, and potentidly creeting tension between the local community and the project team.

Local infrastructure, services and natural resources

Damage to roads from construction traffic and the depletion of community access to power
are key concerns for local communities.

The project will build some new roads which will be a beneficid impact for loca
communities. Mitigation should also ensure that roads reman in a safe and reasonable
condition, athough residuad community resentment may be generated if the high standards
that follow theinitial upgrades are not maintained.

On the basis of the current design the power draw from local sources for the project in both
construction and operational phases should be minimal.

Managing community relations

Despite the positive dtitude towards the pipeline found during consultetion, it is possible that
tensions between communities and the pipeline project will rise during construction, for
example in relation to nuisance and disturbance, or in regard to opportunities for employment.

Therefore the approach to management of community relations is one of the most crucia
mitigation measures.

Impacts on communities will be considerably reduced in the operation phase of the pipdine,
however an on-going community relations programme will ensure that community concerns
continue to be understood and addressed as appropriate.

1.8 CUMULATIVE IMPACTS

The cumulative effects of the project are considered at three geographical levels. regional,
national and route level. At aregiond level the effects of BTC have been evaluated in
combination with the other oil and gas development in the regions, including the upstream
activities that will generate the crude ail to fill the BTC pipeling, and other oil and gas
developments in the Caspian region. In this context, the contribution of BTC in Azerbaijan, to
the overall environmental impacts associated with these activitiesis negligible.

At a nationa level, the project has been assessed in conjunction with other activities that
could benefit from the development of the crude oil pipdine or tha could have a negative
interaction with the project.
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At the route level the project’s main interaction is clearly with the SCP gas pipdine with
which BTC shares a common corridor. The main route level cumulative impacts are outlined
below.

Longer duration of the construction project

The construction of two large diameter pipelines along the same corridor will have a longer
duration than construction of a single pipeline. Therefore there will be additional disturbance
to the loca populations eg through dust and noise generation, and additional vehicular traffic
along access routes.

Land take and subsequent habitat loss

The combined construction corridor for the two pipelines is 44m wide. Were the two pipelines
to be built in separate corridors the overal width of land disturbed would be much greater
(approximately 64m) in addition to having opened a secondary pipeline corridor through the
country. There is a dgnificant positive cumulative impact of the two pipelines sharing a
common corridor.

Delayed reinstatement of the ROW

The co-existence of the two projects in the same corridor may lead to a delay in the gtart of
full reinstatement of some sections of the ROW. This could have the following negative
impacts:

e The landscape value of certain sections of the ROW will be reduced for an
extended period of time

e Prolonged topsoil storage may lead to impoverishment of the seed bank and a
reduction in the germination rate of the surviving seeds

e The delayed permanent restoration of the ROW could facilitate the onset of
erosive processes with associated negative impacts to the soils

The reinstatement plan has been developed to address these issues and states that interim
measures will be adopted in areas where full reinstatement is delayed, with the primary
objective of preventing erosion.

Air emissions

The potential for occurrence of a cumulative impact to human health from the simultaneous
operation of closely located project facilities has been assessed and is not considered
sgnificant, as potential impacts posed by harmful emissions associated with each facility are
fully mitigated through appropriate design of stacks and compliance with project standards.

Green house gas emissions associated with project activities have aso been estimated and
assessed, and regarded as of relatively minor significance when considered within a national,
regiona and globd context.

Economic Benefits and Livelihoods
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The cumulative socio-economic impacts resulting from the BTC, SCP and any other industria
development projects will, if well managed, provide an overdl increase in wedalth and
livelihoods of the national population. The main national level benefit is increased government
revenues from transit of oil and gas and from taxes. Increased government revenues could
contribute to an increased standard of living for the nationd population.

The combined effect of the two pipeline projects will be to double the inflow of cash into the
local economies dong the pipeline corridor, through doubling:

e Length of and number of opportunities for employment for unskilled and semi-
skilled labour

e  Opportunities for the provision of goods and services

e The knock-on effect of having saaried workers living in the loca villages.

Skills Base

Both BTC and SCP projects will develop and implement training programmes. The
cumulative impact of BTC and SCP will be to double the scale and impact of the training. As
a result of the BTC training programme, the SCP project may be able to achieve a higher
proportion of local employment than BTC. The combined impact of the projects will be to
increase the pool of labour in Azerbigian with experience in magjor international construction
projects.

Disruption of Land Use

Cumulative impacts of SCP and BTC pipeline in terms of land are complicated. On the one
hand, the effect of planning the two projects in paralld will result in reduced impacts had the
alternative been to run the two pipelines independently of one another. On the other hand, the
effect of constructing SCP after BTC pipeline will resut in some of the land being out of
production for at least one, if not two or three seasons longer than would have otherwise
have been the case. This will result in longer-term impacts for individuals affected by the
temporary land take. However the land compensation process should effectively mitigate this
impact.

1.9 ENVIRONMENT AND COMMUNITY  INVESTMENT
PROGRAMMES

In addition to the above direct mitigation and management measures, an Environmentd
Investment Programme (EIP) and a Community Investment Programme (CIP) are being
developed in order to go beyond direct mitigation and to help meet environmenta and
community needs and offset remaining residual impacts.

1.9.1 Environment Investment Programme (EIP)
Objectives of Environmental Investment Programme

In recognition of the importance of the regions biodiversity, the aim of the EIP is to enhance
biodiversity management and/or protection primarily through investments in offset projects.
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Types of Environmental Investment

Although till in the development stage, it is likely that the EIP will focus on the following
themes:

e Protected areas and species
e Areas of high ecologica significance outside protected areas
e Capacity building for biodiversity management

Timeframe

The development of the EIP is being undertaken through consultation with stakeholders to
gain an understanding of where involvement would be most beneficial. The intention is that
potential programmes or projects are developed and implemented in conjunction with relevant
stakeholder bodies. Identification of potential partners is underway.

Implementation of the EIP will follow BP's business processes and control procedures for
managing project performance and cost.

The programme will be publicised in more detail later in 2002, once feedback on the ESIA
has been received and further consultation with authorities, NGOs and affected communities
has taken place. It is expected that actud investments will begin in late 2002 or early 2003.

1.9.2 Community Investment Programme (CIP)

The objective d the CIP is to have a positive impact on communities most affected by
congtruction activities by providing direct benefits, and by engaging with and adding value, to
local communities in a sustainable way. The CIP will go beyond the socid impact mitigation
measures described in the ESIA and move towards BP's goal of having a postive influence
in the areas in which BP operates.
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There will be two types of community investment projects:

Sustainable Development Projects, which will be larger scale and longer term in duration,
and will take place primarily in communities that are directly affected by pipeline activities but
may be extended to nearby towns or villages

Local Community Projects, which are relatively small in scale and duration but respond to
an immediate need in those communities that are directly affected by the construction
activities

Potential projects will be developed through discussions with the communities themselves,
NGOs, international development agencies and government. These discussions will ensure
that the BTC project is not duplicating effort, and gains from the experience of NGOs and
other potential implementation partners. Potential pojects will be selected on the basis of
criteria drawn from international community investment best practice and local experience.

1.10MANAGEMENT AND MONITORING

BP's approach to Environmental and Social Management is to apply the key principles of
environmental and socia protection to dl activities for which it is the Operator.

These principlesinclude:

e Prior assessment of environmenta and socia impact

e Minimisation of potentid impact through design and other mitigation controls
e Monitoring of effectiveness of controls

e Auditing of performance

The principal toal that will be employed to coordinate and review the environmental and social
performance of the project will be the BTC Environmental Management System (EMS).
Social issues will dso be addressed within the EMS.

For the congtruction phase, the EMS will provide an umbrella for the implementation of
requirements specified in a series of management plans addressing specific issues.
Adherence to these plans will be assessed through a regular programme of monitoring and
auditing, and the EMS will be subject to regular review and amendment as necessary.

A project specific operationd phase EM S will be developed, in line with the requirements of
1S014001. The EMS will be certified to the 1SO standard within 9 months of becoming
operational.

1.110VERALL PROJECT ASSESSMENT

The ESIA process has identified those BTC project activities that could result in impacts to
exiging environmental and socia conditions, and has provided an evaluation as to the
significance of those impacts. Mitigation plans have been developed for each of the impacts
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to accentuate any positive benefits and to minimise or remove any negative impacts. The
most valuable tool in this process has been analysis of the extensive environmental and socid
surveys and consultations undertaken over the last two years.

1.11.1 Environmental project assessment

The assessment shows that the mgjority of the impacts will be associated with the
congruction phase. Potential condruction impacts will be mitigated through the
implementation of good construction practice, adherence to management plans, and through
the application of localised measures to protect specific or senstive receptors.

The operation of the pipeline will result in limited localised impacts. The most sgnificant
direct impact of operation will be the generation of noise and visual intrusion at the location of
the pump station and, to a lesser extent, at the other AGIls and permanent access roads.

The potential for unplanned events and the mtential consequence of such events on the
habitats, rivers and groundwater resources crossed by the pipeline have aso been analyzed.
The assessment shows that the likelihood of any event occurring and the risk of significant
impacts resulting, are very bw. In the unlikely event an incident were to occur the impact
could be significant dependant upon the scae of the event, geographical location of the event
site, and the local metrologica, geographical and hydrological conditions.

Mitigation measures lave been adopted to counter the risk of an oil spill on three fronts.
Firstly, the design basis of the project includes many features to prevent a leak occurring,
including routing around geohazards where possible, increased burid depth and wall thickness
in certain locations and pipdine surveillance. Secondly the design also includes many features
for early identification of a spill event, including a lesk detection system, selected
groundwater monitoring and surveillance. Findly, an Oil Spill Response Plan will be
developed which will identify resources, responsbilities and equipment necessary for
responding to a spill event, in the unlikely event it should occur.

The mitigation measures implemented through construction and operations will be monitored
and reviewed on a regular basis to ensure they are effective. Alternative measures will be
applied if necessary. To ensure that the mitigation measures are implemented in the field
requirements have been included within the congtruction invitation to terder documents.
Assessment of contractors approach to mitigation will form a significant component of the bid
review process.

1.11.2 Socio-economic project assessment

Consultation revealed that most communities are generally positive towards the BTC project,
as their perception is that any disruption will be temporary and offset by potential economic
benefits both to their community and to Azerbaijan.

There will be a number of socio-economic benefits associated with the BTC project. These
include:

e Development d a CIP focused on communities adjacent to the pipeline corridor

EXECUTIVE SUMMARY
DECEMBER 2002

1-25



BTC PIPELINE ESIA
AZERBAIJAN
FINAL ESIA

and associated facilities

e Direct employment — there will be a limited number of opportunities for direct
employment on the project, primarily short term jobs during construction, with
fewer, longer term, vacancies during operation

e  Opportunity for provision of goods and services to the project

e Skills development and training, increasing the employment chances of people after
the pipeline construction period

o Enterprise development, a transfer of business knowledge and sKills eg
internationally recognized standards of HSE, technical, commercial, accountancy,
IT etc

e Infrastructure improvement — including temporary and permanent upgrade of some
roads

e Benefit of the increased knowledge basis of the Azerbaijan socia and economic
conditions dong the pipeline route, through the BTC project basdine studies — the
data collected will be shared with the academic, aid agency and NGO communities

e Skills transfer between international and nationa consultancies, eg in socia data
gathering and survey techniques

e Increased public awareness of socio-economic issues in Azerbaijan, on an
international, nationd and community level, through publication of documents and
consultation

e Utilisation in-country of international best practice in relation to land acquisition and
compensation

Two of these postive aspects were particularly prominent during consultation, firgtly in
relation to possible employment opportunities, and secondly in relation to possible expenditure
on local goods and services by construction workers.

There was clear evidence, however, of the communities having some expectations which will
not be realized as a direct result of the project. It is therefore important to provide accurate
information @ these topics in order to avoid potential disgppointment. Firgtly, the level of
anticipated employment is higher in terms both of numbers of jobs to be created and length of
employment.

Secondly, villagers living in communities with poor energy supply dearly associated the
congtruction of energy pipeines with immediate provision of energy to their houses, which is
not possible from high pressure export pipelines.

After more than a year of regular consultation these expectations have since been reduced,
but will still require careful management in the future.

To conclude, athough there are a few residual concerns relating to the construction of the
pipeline which need to be carefully managed through the mitigation measures set out in the
ESIA documert, it is generdly anticipated that both the construction and operation of the
BTC pipeline will bring a series of short and long term benefits to the communities. These are
particularly rdevant in relation to employment, provision of goods and services and
community investment which will provide longer term benefits to many communities thereby
hel ping to off-set any short term negative impacts.
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ESIA is an iterative process. Therefore there will be continual effort to increase and further
refine knowledge of the environmental and social issues associated with the BTC pipeline
throughout construction and operation.
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2 GLOSSARY AND LATIN NAMES
2.1 GLOSSARY OF TERMS

AAQC
AC

ACG
Acheulian

AETC

AGI
AGT

AlOC
AIDS
Aksakal
Alluvium

Alternative pipeline route

Ambient noise

Anti-scour devices

API
ASCE

ASME
Aspect (environmental)

ASTM
Averaging time
A-weighting

Backfill crew

Backhoes
BACT

Barg

Baseline
Baseline studies

BATNEEC
BCM
Berms

BG

Biodiversity
Block valve

Blowdown

Ambient Air Quality Criteria

Alternating Current

Azeri, Chirag, Gunashli offshore oilfield, Caspian Sea

A stratigraphic stage name based on an early Palaeolithic
culture, for part of the European Lower Pleistocene

The company Azerbaijan Environment and Technology Centre
- RSK’s sister company in Baku

Above Ground Installation

Azerbaijan Georgia Turkey pipelines project - BTC and SCP
combined

Azerbaijan International Operating Company

The disease - Auto Immune Deficiency Syndrome

Elderly respected people in communities

Fine grained soil consisting of mud, silt and sand deposited by
flowing water

A previously considered pipeline route that deviates from the
existing proposed route

Totally encompassing sound in a given situation in a given
time. Usually composed of sound from many sources near and
far

Impermeable barriers built around downhill pipeline sections to
prevent erosion

American Petroleum Institute

Azerbaijan State Committee for Ecology and Nature
Resources Utilisation. Recently incorporated into the Ministry
of the Environment

American Society of Mechanical Engineers

A generic term describing activities or an element of the
project that may interact with the natural environment (see
also impact, below)

American Society for Testing and Materials

The period of time over which measurements are averaged
A-weighting most closely matches the sensitivity of the human
ear to the sound frequency spectrum

The crew that replaces subsoil in the trench after the pipeline
has been laid

Excavators

Best Available Control Technology

A Unit of Pressure

Existing Conditions

Environmental or socio-economic studies establishing the
existing environmental or socio-economic conditions

Best Available Technique Not Entailing Excessive Cost
Billion Cubic Metres (109)

An engineered (earth) bank forming secondary containment
around tanks or a screening mound or stockpile

British Gas

Range of animals and plant species present in a region
Device for stopping flow and isolating the pipeline into distinct
sections

Release of pressure from a vessel or effluent resulting from
purging of process vessels
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BODs
Bopd
BOTAS
BP

BPEO
Breccias

Bronze Age

BS

BSI

BTC

BTEX

BU

Bunding

C2+

C4

C5+ gasoline
Caravanserai

CCTV
Cenozoic

CEP
CH,
CITES

CLO

Co

CO;

COD
Consequences
CP

Cretaceous

CRM
CRTC
CTP

Cumulative Impact

cv
dB(A)

DBA

Decibel (dB)

Directional drilling

5 day Biological Oxygen Demand

Barrels of oil per day

Lump sum contractors for Turkish section of the BTC pipeline
International energy group currently leading work on the BTC
and SCP projects

Best Practicable Environmental Option

Rock (concreted) consisting of angular fragments embedded
in a finer matrix

Technological stage between the Stone and Iron Ages,
beginning in the Middle East about 4500 BC and lasting in
Europe from 2000-500 BC

British Standard

British standard institute

Baku-Thilisi-Ceyhan Oil Pipeline

Benzene, Toluene, Ethylbenzene and Xylene

Business Unit

A form of secondary containment, eg around tanks
Hydrocarbons with more than 2 carbon atoms
Hydrocarbons with 4 carbon atoms

Hydrocarbons with more than 5 carbon atoms

An inn surrounding a courtyard where caravans rest at night

Close Circuit Television

An era of geologic time, from the beginning of the Tertiary
period to the present. The Cenozoic is considered to have
begun about 65 million years ago

Caspian Environment Programme

Methane

Convention on International Trade of Endangered Species as
per 12-4

Community Liaison Officer

Carbon monoxide

Carbon dioxide

Chemical Oxygen Demand

A result or effect of an action or impact

Cathodic Protection - anti-corrosion system based on physical
principle of ion exchange

The final period of the Mesozoic era (after the Jurassic and
before the Tertiary period of the Cenozoic era), thought to
have covered the span of time between 135 and 65 million
years ago

Community Relations Manager

Caspian Regional Thematic Centre

Crude Topping Unit

An impact resulting from the combined effects and interactions
of past, present or future projects or activities

Calorific Value

The dB(A) is the unit used to measure the A-weighted decibel
scale, which compensates for the specific sensitivities of the
human ear (compared to a normal, unselective microphone)
The sound pressure level of a signal which has been passed
though an “A” filter whereby both low and high frequency
components are attenuated

Units used to measure the intensity of sound. It can be
specifically defined as the logarithmic ratio of a sound
pressure relative to a reference level of 20 micro-Newtons per
square metre

A drilling technique used to create a hole and insert the
pipeline beneath obstructions (road, river, railway, canal, tree

GLOSSARY AND LATIN NAMES
DECEMBER 2002
2-2



BTC PIPELINE ESIA
AZERBAIJAN
FINAL ESIA

DIV
DLN
DPI
Duration
DWG
Dwt
E&P
EAQG
EAP
EA-UK
EBRD
EC

ECA
Effect

EIA

Eminent Domain

EMS
Eneolithic
Eocene

EOP
EPCM Contractor

EQE International
ERA

ERM

ERP

ES

ESD
ESIA

EU
Extent
FBE
FCI-ROW

FEED
FFD
Field walking

Flagging
Flare
Frequency

FSU

Fugitives (emissions)

FWL
Gabion

Gauging pig

belt, etc)

Dutch Intervention Values

Dry Low NOx Emissions

Dye Penetrant Inspection

The length of time that something lasts or continues

Deep Water Gunashli

Deadweight ton

Exploration and Production

European Air Quality Guidelines

Environmental Action Plan

Environment Agency - United Kingdom

The European Bank of Reconstruction and Development
European Community, now more commonly known as the
European Union

Export Credit Agency

Something produced, either positive or negative, by a cause or
agent

Environmental Impact Assessment - the process of collecting
data, consulting with interested parties, assessing significant
environmental impacts (positive and negative) and defining
mitigation measures

The ability to involuntarily acquire land from private land
owners

Environmental Management System

An epoch of the early Tertiary period, after the Palaeocene
and before the Oligocene; also, the corresponding worldwide
series of rocks (53 to 37 million years ago)

Early Oil Project (Chirag field)

Engineering, Procurement, Construction and Management
Contractor

Environmental Risk Assessment

The company Environmental Resources Management Ltd
Emergency Response Plan

Environmental Statement

Emergency Shutdown

Environmental and Social Impact Assessment

European Union

The range over which something extends

Fusion Bonded Epoxy pipe coating for corrosion prevention
Facilities, Construction and Installation Right of Way,
commonly referred to as the ROW in this ESIA

Front End Engineering and Design

Full Field Development

An archaeological survey technique comprising the systematic
recovery of artefacts from the surface of ploughed fields
Demarcation of site/ services of particular interest or sensitivity
Equipment for burning waste gas

The number of times that an event occurs within a given
period (single event or continuous)

Former Soviet Union

Discontinuous, diffuse, usually accidental, emissions to
atmosphere

Fire Water Lagoon

A stone / earth filled open wire mesh container used to
strengthen river banks, steep slopes and foundations

A device which can be passed through a pipe to assess its
dimensions

GLOSSARY AND LATIN NAMES
DECEMBER 2002
2-3



BTC PIPELINE ESIA
AZERBAIJAN
FINAL ESIA

GCM
GCv
GDP
GHG
GIloC
GIS

GLC
GPS
GT
GWP
Ha
Hazard
HCFC
HCI
HDD
HF
HFC
HGA
HGL
HIV

HP

HR
HSE
HVAC
Hydrotest

Hydrotest fluids

IDP
IFC

IFI

IFI guidelines

IGA

IGE

ILO

Impact (environmental)

Incident
Inspection crew

IP

IPS

Iron Age
ISO

ISO 14001

IT

ITT
IUCN
Jurassic
K

KP

kPa
KPIls

General Circulation Models

Gross Calorific Value

Gross Domestic Product

Greenhouse gases

Georgian International Oil Company

Geographical Information System - a digital process of
mapping data in layers related to a geo-referenced base
Ground Level Concentration

Global Positioning System

Gas Turbine

Global Warming Potential

Hectare

An exposure or vulnerability to injury
Hydro-Chlorofluorocarbon

Hydrogen Chloride

Horizontal Directional Drilling

Hydrogen Fluoride

Hydro-Fluorocarbon

Host Government Agreement

Virus responsible for the illness AIDS

High Pressure

Human Resources

Health, Safety and Envi ronment

Heating, Ventilation and Air Conditioning

The process of testing the integrity of a pipeline prior to
commissioning with water under pressure for an extended
period

Fluids used in hydrostatic testing (e.g. water, possibly with
biocides, oxygen scavengers, antifreeze, corrosion inhibitors
and dyes)

Internally Displaced Person

International Finance Corporation, a member of the World
Bank Group

International Finance Institution

International Finance Institutions guidelines

Inter Governmental Agreement

The Institute of Gas Engineers

International Labour Organisation

A positive or negative change to the environment that results
wholly or partially from project activities

An occurrence or event

The crew that radiographically or ultrasonically inspects the
condition of the pipeline and welds prior to pipe wrapping
The Institute of Petroleum

Intermediate Pigging Station

Archaeological time period following the Bronze Age
International Standards Organisation

The International Standards Organisation’s Standard for
Environmental Management Systems

Information Technology

Invitation to Tender

International Union for the Conservation of Nature

Energy class relating to earthquake severity
Kilometre point, ie distance from the start point of the pipeline
measured in kilometres

Key Performance Indicators
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KV
KW
Laeq dB

Laeq. T

Leachate test

Likelihood
LNAPL

LP

M3
Magnitude
Mamsl
Manats
MAOP

Mb

mbd

MCR
Measurement time interval
- Tm

Medieval period

MENR
Mesolithic

Mesozoic

MGI/L
pr hr t

MIGA
Miocene

Mitigation

MJ

MLAs

MMB/D MMbd better
MMSCF/D MMscfd
MMSCM/H
MMSCM/D

MPI

MSS

MSSOP

MT

MW

Mw

N,O

Kilovolt

Kilowatt

A measure of “average” sound level (over a specified time
period). The constant level of noise that would have provided
the same acoustic energy as the actual fluctuating sound
during the same period

Equivalent continuous A-weighted sound pressure level (SPL).
The value of the A-weighted SPL in dB of continuous steady
sound that within a specified time interval ‘T’ has the same
mean-square sound pressure as a sound that varies with time
A test to determine the potential for contaminants to dissociate
from soils

The chance or probability of something happening

Light Non-Aqueous Phase Liquid

Low Pressure

Cubic metre

The relative size or extent of an event or impact

Metres above mean sea level (Baltic Datum)

Azeri currency

Millibar

Thousand barrels per day

Maximum Continuous Rating

The total time over which measurements are taken (e.g. this
may consist of the sum of a number of non-contiguous, short -
term measurement time intervals)

An archaeological time period lasting approximately 800 AD to
1,500 AD

Ministry for Ecology and Natural Resources

The archaeological period between the Palaeolithic and the
Neolithic (12,000-3,000 BC)

An era of geological time, from the end of the Palaeozoic to
the beginning of the Cenozoic, or from about 225 to 65 million
years ago

Milligram per litre

Micro roentgen per hour

Unit commonly used in the Soviet system for the
measurement of radiation. Convert to Sieverts according to
the following formula

1prhr=1=0.01mSv hr -1

Multilateral Investment Guarantee Agency

An epoch of the upper Tertiary period, after the Oligocene and
before the Pliocene; also, the corresponding worldwide series
of rocks (23 to 5 million years ago)

Measures that may reduce the severity of potentially
significant adverse environmental impacts

Megajoule

Multilateral Lending Agencies

Million barrels per day

Million standard cubic feet per day

Million standard cubic meters of gas per hour

Million standard cubic meters of gas per day

Magnetic Particle Inspection

Manufacture Standardisation Society

Maximum steady state operating pressure

Million tonnes

Megawatt

Magnitude of earthquake severity

Nitrous oxide
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NACE
Nappes

NDT
NEAP
Neogene

Neolithic

NGO
NO,
NORM
NOx
NREP
NRPB
NSPS

Oligocene

Open cut crossing

OPIC

Orogenic

OSRP

ows

Oxygen scavengers

P&ID
PAH
Palaeocene

Palaeogene
Palaeolithic
Pathway

PCB
PCDP
PCE
PCU

PE

PFD

pH

Pig
Pigging

Pin
PIP
Pipe yard

Pleistocene

The National Association of Corrosion Engineers
Large-scale horizontal displacement of rocks (either folded or
undisturbed)

Non-Destructive Testing

National Environmental Action Plan of Azerbaijan
Geological interval of time incorporating the Miocene and
Pliocene of the Tertiary period

The period characterised by primitive farming and the use of
polished stone and flint tools and weapons

Non Governmental Organisation

Nitrogen dioxide

Naturally Occurring Radioactive Material (e.g. radon)
Nitrogen oxides

Northern Route Export Pipeline

National Radiological Protection Board

New Source Performance Standards (of the US EPA)
Oxygen

Ozone

Organisation for Economic Co-operation and Development
Oil Industries Engineering & Construction

An epoch of the early Tertiary period, after the Eocene and
before the Miocene; corresponding worldwide series of rocks
(37 to 23 million years ago)

Standard trenching technique for crossing a water body or
road

Overseas Private Investment Corporation

Mountain building process

Oil Spill Response Plan

Oily Water Separator

Chemicals that convert available oxygen into an unreactive
form

Process and instrumentation drawings

Poly Aromatic Hydrocarbons

An epoch of the early Tertiary period, after the Cretaceous
period and before the Eocene; corresponding to all rock aged
65 to 53 million years. This started right after the dinosaurs
died away

An interval of geologic time incorporating the Palaeocene,
Eocene, and Oligocene of the earlier Tertiary

Period of the emergence of primitive man, approximately 2.5
to 3 million years ago

Chain of reactions associated with a particular metabolic
process

Polychlorinated biphenyl

Public Consultation and Disclosure Plan

Type of Chlorinated Solvent

Programme Coordination Unit

Potential Evapotranspiration

Process flow diagram

Measure of acidity / alkalinity

Pipeline Integrity Gauge

The process of cleaning or measuring internally the pipeline
whereby a gauge is sent though the line to scour /measure the
inside of the pipeline

Inlet pressure

Priority Investments Portfolio

The area used to store pipes prior to being transported to the
spread

An epoch of the Quaternary period, after the Pliocene of the
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Pliocene

PM
PMjio

Pout
PPAH’

ppb
ppm

ppmv:
pRDB

PRS
PSA

QA
QRA
Quarternary

RAP

RDB

Receptor

Reference time interval - T,
Reinstatement crew
Reinstatement NB One
word

Residual impact

Residual noise

RH

Richter scale

Rip-rap

Risk

ROW

RSK
RTU
SCADA
Scoping

SCP

SD

Tertiary and before the Holocene; corresponding to all rocks

aged 1.6 million years ago to 10,000 years

An epoch of the Tertiary period, after the Miocene and before
the Pleistocene; also, the corresponding worldwide series of

rocks (5 to 1.6 million years ago)

Particulate Matter

Particulate matter of less than 10um aerodynamic diameter.

Outlet pressure

Pollution Prevention and Abatement Handbook (World Bank
Publication)

Parts per billion (1092

Parts per million (10°)

Parts per million by volume

Pressure Reduction Station

Production Sharing Agreement

Quality Assurance

Quantified Risk Assessment

The second period of the Cenozoic era, following the Tertiary;
also the corresponding system of rocks. It began 2 to 3 million
years ago and extends to the present

Resettlement Action Plan (though in a meeting with Anna on
Tuesday seems this is evolving to LARAP? Land Acquisition
and Resettlement, etc

Red Data Book

The receiver of an input or stimulus

The specified interval over which an equivalent continuous A-
weighted SPL is determined

The crew that replaces topsoil, vegetation, fences etc. once
the pipeline has been laid

The process of restoring the area to its prior state after
pipeline laying

Potential impacts remaining after mitigation measures have
been adopted into a project

The ambient noise remaining at given position in a given
situation when the specific noise source is suppressed to a
degree such that it does not contribute to the ambient noise.
Relative Humidity

A logarithmic scale for expressing the magnitude of an
earthquake, ranging from 0 to 8

Large stones blocks from a quarry and which are placed on a
river bank to prevent erosion. The stones are sometimes
embedded in concrete

The probability of harm occurring from the presence of
dangerous conditions or materials

The strip of land in which the pipeline will be laid. Sometimes
used (incorrectly) to refer to the working width, the area
cleared for pipeline construction and subsequently reinstated,
which includes the ROW

The company RSK Environment Ltd

Remote Test Unit

Supervisory Control And Data Acquisition

The process of identifying the key environmental and social
issues associated with a project and seeking agreement with
interested parties about how these are to be addressed in the
EIA and SIA process

South Caucasus Pipeline (previously termed Shah Deniz Gas
Pipeline)

Shah Deniz
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Sensitivity
SIA

sm?

SMMP

SO,

SOCAR

Source

SOx

Specific noise level - Laggm

Specific noise source
Spent catalyst

SPL
Spread

Spread technique

SSC

SSL

SSM

ST

STD

Steady noise

Stone Age
STP
Stringing crew

Survey crew
Suspended solids

Sweet natural gas
Synergetics
TACIS

TCA
TCE
TCN

TDS

TEG
Telecoms
Tertiary
TMP

TOC
TPAO
TPH
TRACECA

Transformer rectifiers
Trenching crew

The level of response to a received stimuli

Social Impact Assessment - the process of collecting data,
consulting with interested parties, assessing significant social
impacts and defining mitigation measures

Standard Cubic Metre

Social Management and Monitoring Plan

Sulphur dioxide

State Oil Company of Azerbaijan Republic

The point or place from which something originates

The equivalent continuous A-weighted SPL in dB at the
measurement position produced by the specific noise source
over a given reference time interval, in integer units

The noise source under investigation for assessing the
likelihood of complaints

Waste catalyst in which the active component has been fully
consumed

Sound Pressure Level

All the personnel and equipment necessary to carry out all
stages of construction

The system whereby several different sequential construction
phases are in process at one time along the pipeline length
Suspended Sediment Concentration

Suspended Sediment Load

Start-ups/Shutdown/Malfunction

Short Term

Sexually Transmitted Disease

Noise that gives fluctuations over a range not more than 5 dB
on a sound level meter set to frequency weighting “A” and time
weighting “S”

Sewage treatment package

The crew that brings pipe sections from the pipe yard and lays
them out along the Right Of Way ready for welding

The crew that undertakes the initial topographical and
alignment surveys of the pipeline route

Solid material held in suspension by the energy of water in a
stream, river or discharge

Natural gas which has a low sulphur content

Social Assessment Company based in Baku

The Tacis Programme (launched by the EC in 1991) provides
grant-financed technical assistance to 13 countries of Eastern
Europe and Central Asia, including Azerbaijan

Type of Chlorinated Solvent

Type of Chlorinated Solvent

Third Country National — someone from outside Azerbaijan or
the nationality of a contracting company

Total Dissolved Solids

Thermo electric generators

Telecommunications

Traffic Management Plan

Total Organic Carbon

Turkish Petroleum Anonim Ortaglygy

Total Petroleum Hydrocarbons

EU-funded transport corridor project linking Europe to Asia
Equipment to transform high voltage AC to lower voltage DC

The crew that excavates the trench for the pipeline
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TV Television
TSS Total Suspended Solids
UAE United Arab Emirates
UHC Unburned Hydrocarbons
UK United Kingdom
UN United Nations
UNAIDS Joint United Nations program on AIDS/HIV
UNDP United Nations Development Programme
UNHCR United Nations High Commission on Refugees
UNICEF United Nations Children’s Fund
UPS Uninterrupted Power Supply
URS Dames and Moore The company URS Dames and Moore Ltd, the UK operating

company of the URS Corporation of San Francisco

USA United States of America
uss$ United States Dollar
US EPA United States Environmental Protection Agency
US Ex Im United States Export Import Bank
uv Ultra-Violet
VLCC Very Large Crude Carriers
VOCs Volatile organic compounds
WBG World Bank Group

Welding crew
WHO
WMP
Wobbe index

Working width

Wrapping crew

WREP

ZV1

The crew that welds the pipeline sections together

World Health Organization

Waste Management Plan

The Wobbe-index reflects the gas/air relationship and
combustion characteristics that express the heat impact which
a burner is exposed to during combustion

The area within which the pipeline installation takes place,
including topsoil and subsoil storage

The crew that wraps the pipeline (normally at joints) with anti-
corrosion tape, FBE epoxy or other surface coating prior to
testing and acceptance

The existing Western Route Export Pipeline oil pipeline
operated by AIOC between Baku, Azerbaijan and Supsa,
Georgia

Zone of visual influence
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Agdash Town and District

Agdjaqovak Village

Akhindjachay Tributary of the Tovuschay
Akstafa Town and district

Akstafachay River

Agsu Canal River, canalised at crossing point. (crossed at KP 111.2)
Alabashli Pipe yard/railway sidings

Aly Bayramly Village

Alikend Village

Alimerdanli Village

Alpout A village in Udjar

Alyat Town, location of meteorological station
Amirarckh Oil exploration field

Amirarh Village

Anatolian Plateau Plain area

Anver Memmedhanly Village

Apsheron District and also a peninsula
Araks River

Aran Village and location of refugee camp
Arazli River

Arshaly Village

Asaqy Leky Village

Ashagi Mulkulu Village

Ashagy Agasybeyli Village

Ashagy Garhun Village

Ashagy Kesamanly Village

Azimkend Village

Azizbeyov Village

Azraildag Archaeological site

Baku Capital city of Azerbaijan Republic
Barda Village

Bashirly Village

Bayramly Village

Big Harami range Mountain range east of Shirvan plain
Borsunlu Village

Boyuk Kesik Village

Bumchay Tributary of Turianchay

Chaparhy Village

Chirag, Azeri and Gunashli Qil fields in the AIOC contract area
Chiyny Village

Chokhranly Village

Daghkesemen Village

Dallar-Tovuz Hydrocarbon exploration field
Dellyar Dashbulak Village

Dellercirdaxan Village

Dallyar Djeir Village

Dalimamedli Hydrocarbon exploration field
Deller Village and pipe yard
Dellercirdaxan Village

Djeyrankechmes Wadi (crossed at KP 9.3)

Djingir Archaeological site

Durandar Range of mountains and mud volcanoes towards eastern end
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of the WREP
Duzdak Village
Duz Kirikli Village
Dzegamchay River
Erevanly Village
Eyvazlilar Village
Farhraly Village
Fizuli Village
Ganja District and city
Ganjachay River (crossed at KP 296)
Gancachay River (crossed at KP 298.4)
Garaarh Village
Garaberk Village
Garadag District
Garagemirly Village
Geokchay River (crossed at KP 171.3)
Giragkasaman Hydrocarbon exploration field
Gashgarachay River (crossed at KP 316.7)
Gobustan Area to east of pipeline route, some of which is proposed for

designation as a National Park.
Goran Railway Station
Geranboy Town and district
Geychay Village
Goranchay River (crossed at KP 257.8)
Great Caucasus Region of high earthquake density
Gurudere River
Gulabend Village
Gurbanzade Village
Guvekend Village
Hadgiqabul Town/District
Harami Exploration drilling field (north of Kazi-Magomed)
Hanitlu Village
Hasansu River (crossed at KP 397.8)
Hodjaly Village
Indjasu River River
Jandar Lake
Jinli Boluslu Village
Jingirdag Archaeological site
Kadily Village
Karabakh Region

Karabach canal

Karabach Plain
Karadagly
Karadag
Karadjally
Karasu
Karayazi
Karrar

Karrar Station
Kasum Ismailov
Kazakh
Kazambulak
Kazi-Magomed
Kazyan
Kechily
Kechvely
Khanlor
Khatunli

Canal and location of one of the key archaeological sites
(crossed at KP 245.1).

Plain from Kura River to Goran railway station near Goranboy
Larger village

Pipe yard/sidings and archaeological site
Village and exploration drilling field

River (crossed at KP 320.9) / Village
Wetland area and Nature Reserve
Village

Village

Village

Region to the south-west of the WREP
Village

Town (the old name for Hadgiqabul)
Village

Village

Village

Village

Hydrocarbon exploration field
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Khatinly
Kirikli

Kirah Kesemen

Koch Nohur
Kolkhozkend
Korchay

Koshkarchay River

Kura
Kurudera
Kurekchay
Kurdemir
Kurzan

Leki

Lyak
Mahmudlu
Miaidjik
Mingechaur
Mugan
Muzdurlar
Nadirkend
Nakhichevan

Naftalan
Narimanabad
Neymatabad
Otman Bozdag
Padar

Pirsaat
Pirsagat

Poylu

Puta
Qarasu
Ramal
Randjbar
Ranzbarilar
Sabirabad
Sadixly

Salakhly
Salaxli
Saloglu
Sametobad
Samukh
Sangachal

Sarov
Sarysu
Sary Tepe
Seyidlyar
Shabran
Shahliq
Shak Gaya

Shamkir
Shamkirchay
Sheki
Shemaka

Village (also Khatynly)

Village

Village

Archaeological site

Village

River (crossed at KP 292)

River

River (crossed at KP 223.6 & 411)

River (crossed at KP 422.3)

River (crossed at KP 276.5)

District and Town

Location of hydrological station on the Kura

Village and location of proposed pipe yard

Village

Village

Oil exploration field

Town and location of major water reservoir

Village

Village

Village

Region of Azerbaijan separated from the rest of the country by
Armenia.

Town

Village

Village

Mud volcano, NW of Sangachal Terminal

Village and exploration drilling field

Village

Wadi (crossed at KP 42.1)

Village and station. Location of 2nd crossing of Kura river.
Possible location of construction camp

Village, location of meteorological station

Village

Village

Village

Village

Village

Village on the Azerbaijan / Georgian border adjacent to the
pipeline crossing point.

Village

Village

Village

Village

District

Town south of Baku and location of AIOC oil receiving
terminal. Origin of WREP, NREP and SDGP.

Village

River (crossed at KP 316.1)

Village

Village

Town

Village

Tie-in point of pipeline from Sangachal with existing Baku-
Akstafa products line.

Town/District

River (crossed at KP 332)

Village in the Great Caucasus

Village in the Great Caucasus, subject to high seismic
activity/District.
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Shilyan Lake
Shirvan City/ Region
Shirvan Plain Plain from Ranjbar to Kura River
Sigirly Village

Small Caucasus Plain and
Lowland

Small Harami
Solakhay
Soyuk Bulak
Sumgayit
Talish

Taza Shilyan
Terkblaga
Tourgay
Tovuz
Tovuzchay
Transcaucasia
Turagay
Turianchay
Ujar
Usubvurulan
Villa Petrolea
Yaharchi Gazahlar
Yaldily
Varvara

Yeni Shiximly
Yevlakh
Yolpak

Zardob

Zeyem
Zayamchay
Zelimhan
Zurnobad

Geomorphological section between Goran railway station and

border.

Hydrocarbon exploration field
Hydrocarbon exploration field
Village

City

Village

Village

River

Oil exploration field

Region

River (crossed at KP 377.1)

Area in the Caucasus Region
Hydrocarbon exploration field and mud volcano
River (crossed at KP 193.5)
Town/District

Sites of pottery — village

BP Emergency Response Centre.
Village

Village

State Hunting Area

Village

Town and Administrative region
Village

District/City

Village and proposed pipe yard location
River (crossed at KP 357)

Village

Village
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3 INTRODUCTION

The Baku-Thilis-Ceyhan (BTC) pipeline will be constructed to export crude oil reserves from
the Caspian region to world markets.

This section introduces the BTC pipeline, and the Environmental and Socia Impact
Assessment (ESIA) work that has been conducted in relation to the project.

Azerbajan Environment and Technology Centre (AETC) has been responsible for the
production of this ESIA on behalf of BP/ithe BTC CO. URS Dames & Moore has produced an
equivaent document for Georgia; and BOTAS / Environmental Resources Management Ltd
(ERM) have produced the same document for Turkey. ERM has aso contributed to the Socid
Impact Assessment (SIA) for al three countries.

3.1 THE BTC OWNERS AND BTC PIPELINE COMPANY

In October 2000, eight companies, lead by BP, formed a sponsor group to develop the BTC
crude oil export pipeline as the base case option for the export of their future production —
primarily from the Azeri, Chirag and Deepwater portion of the Gunashli (ACG) field (see
Figure 3.1). These companies are known as the BTC Owners.

BOTAS, under the terms of a Lump Sum Turnkey Agreement (LSTKA) have been contracted
to deliver the Turkish section of BTC, including the marine termina at Ceyhan, on behalf of
the BTC Owners.

In mid 2002 the BTC Owners will form a company that will be known as the BTC Pipeine
Company or BTC Co.

BTC Co will be responsible for construction and operation of the proposed pipéline in both
Georgia and Azerbaijan, with construction in Turkey faling under the control of the State
Company BOTAS.
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Figure 3-1 Location of the Azeri-Chirag-Gunashli (ACG) ail fieldsin the Caspian
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BP has been nominated by the BTC Owners to lead the engineering design work for the
project on behaf of the BTC Owners which currently includes the State Oil Company of the
Azerbaijan Republic (SOCAR), Unocal, Statoil, TPAO, Itochu, Delta Hess and ENI (see
Figure 3-2). Negotiations are currently under way with other companies about possible
involvement in the project. BP is aso taking the lead in managing the environmental and
social issues associated with the developments, and it has been agreed that BP Health, Safety
and Environmental (HSE) Policy will be adopted by BTC Co.
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Figure3-2 The BTC owner group
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Throughout this document reference will be made to BTC Co as the organisation responsible
for construction and operation of the pipeline in Azerbaijan and Georgia, and therefore
responsible for implementation of the commitments madein this ESIA.

During the design phases of the BTC project several international engineering firms have
been contracted to provide expertise and resources to support the development of the project.
Fluor Danie conducted early engineering work. Bechtel has undertaken the detailed
engineering work for the BTC pipeline system. Bechtel and John Brown Hydrocarbons (the
lead engineers for the proposed Southern Caucasus gas pipeline (SCP)) have been jointly
responsible for al pipeline corridor and right of way (ROW) issues.

A bid process to select contractors to carry out the construction of the pipeline and associated
above ground installations (AGIs) is under way, with contractors expected to be appointed
sometime in the middle of 2002.

3.2 PROJECT RATIONALE

The Caspian region has abundant oil and gas reserves. The domestic demand for ail in the
Caucasus and Central Asia is low and unlikely to grow in the near future. Most of the
expansion in production will therefore be available for export. This export potentia is
severely constrained due to the land-locked geography of the Caspian and the very limited
pipeline and rail networks serving the region. Oil exported from the Caspian is currently
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transported by rail and/or pipeline to ports located on the east coast of Black Sea. From here
the product is either transported to other ports on the Black Sea for further distribution within
Centra and Eastern Europe, or shipped via the Bosphorous Straits to the Mediterranean Sea
and then onwards to world markets.

The BTC pipeline is being constructed in order to overcome the limited capacity of existing
export options. At full capacity the pipeline will export one million barrels per day of crude
oil from the existing Sangachal Terminad near Baku in Azerbaijan, through Georgia to
Ceyhan in Turkey, where a new marine termina is to be constructed. The pipeline will be
buried for its entire length and has been selected to ensure that no communities will need to
be re-settled. Initially the BTC pipeline will transport oil from the Azeri, Chirag and Gunashli
(ACG) Phase 1 Full Field Development (see Figure 3-1), followed at a later date by crude ail
from other phases of the ACG development as well as other regional crude oil streams.

The BTC pipeline is consdered to be the most suitable method to transport crude oil from the
Azerbaijan sector of the Caspian to world markets when environmental, economic and
political factors are taken into consideration, as discussed further in Section 4, Alternatives.

One of the key benefits of the BTC project is that it enables Caspian ail to be exported to the
open market without an incremental increase in the volumes of ail shipped through the
Bosphorus Straits.

3.3 PROJECT ALTERNATIVES

During preliminary work relating to the BTC prgect, alternative options for the transportation
of oil were considered. These options included road, rail and pipeline options, including the
expansion of the existing Northern Route Export Pipeline (NREP), and/or expansion of the
existing Western Route Export Pipeline (WREP).

Detailed investigations into the possibility of building a new pipeline were carried out, and on
the basis of these considerations it was confirmed that the concept of transporting crude oil by
pipeline from the Caspian to the Mediterranean, via Azerbaijan, Georgia and Turkey could be
realised. In particular the project was considered to be a commercially viable and
environmentally acceptable solution that was not contrary to the policies of either the host
Governments or the Governments of the BTC Owners. A key consideration in arriving at this
decision was the lower environmental risk associated with shipping through the
Mediterranean rather than via the Bosphorous Straits.

A comprehensive route selection process was also followed to determine the optimum route
for the line, considering political, environmental, social and engineering issues. The proposed
route of the BTC pipeline across Azerbaijan, Georgia and Turkey is shown schematically in
Figure 3-3.

A detailed analysis of project aternatives, including route selection, can be found in Section 4
of this document.
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Figure3-3 Map of BTC pipelineroute
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3.4 PROJECT DESCRIPTION

The proposed BTC pipeline will be approximately 1750km long and buried for its entire
length. The 42" (1,066.8mm) diameter BTC pipeline originates at the Sangachal Termina
near Baku in Azerbaijan. Within Azerbaijan the new pipeline will, for the majority of its
length, be constructed parale to the existing Western Route Export Pipeline (WREP)
operated by the Azerbaijan International Operating Company (Al1OC). On reaching Georgia,
the pipeline converts to 46" (1,168.4mm) diameter and runs west towards Turkey. Within
Turkey, the pipeline reverts to 42" diameter and heads south to the Mediterranean port of
Ceyhan

Construction is currently scheduled to start in the spring of 2003 and to be completed by the
end of 2004.

Design of the BTC pipdine is being carried out at the same time as, and in alignment with,
the design work for the SCP, which will transport gas from Azerbaijan to the Georgiat
Turkish border. The proposed SCP will be approximately 690km long and will run parallel to
the BTC pipeline between the Sangacha Termina and the Georgian-Turkish border near
Akhaltsikhe. The SCP has a planned completion date of one year after the BTC pipeline and
isaddressed in detail in a separate ESIA report.

Figure 3-4 provides an overview of the routes of the WREP, NREP, SCP and BTC pipeline.
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Figure 3-4 Overview map of WREP, NREP, SCP and BTC pipeline
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Detailed pipeline routing and engineering design is an interactive and ongoing process. This
ESIA is based on the information currently available. As the engineering design develops
more information will become available and will be subject to environmental review.

3.5 SCOPE OF THIS ESIA

3.5.1 Geographical extent

The subject of this ESIA report is the onshore section of the BTC pipeline within the territory
of Azerbaijan. Thisis defined as the pipeline, and all associated facilities, between the fence
line of the Sangacha Termina and the Azerbaijan-Georgian border.

In addition to the pipeline itself permanent facilities within Azerbaijan necessary for the first
stage of the BTC development will include:

e Aninitial intermediate pigging station (to be further developed to include a pump
station)

Two additional intermediate pigging stations

21 valve gtations

A cathodic protection (CP) system

A fibre optic cable

A computer-based control system

A detailed description of the BTC project in Azerbaijan can be found in Section 5.

3.5.2 Project phasing

This ESIA describes the impacts that the BTC project that could potentially have upon the
exigting environmental and social conditions along the pipeline corridor in Azerbaijan, and
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how these impacts will be mitigated. However, environmental and socid assessment has also
fed into every stage of the project design process, significantly influencing how the project
will be developed, as shown in Figure 35. Therefore many of the potentid impacts of the
project will never be redlized as steps have aready been taken to avoid the impact occurring.

Table 31 below outlines the level of environmental and social analysis for each stage of the
project design process.

Table 3-1 Inter-relationship of environmental and social assessment with the engineering and
construction process

BP Internal Phase | Project Phase Degree of Environmental
and Social Analysis

Appraise Preliminary Engineering Screening

Select Basic Engineering Scoping

Define Detailed Engineering Environmental and Social

Impact Assessment (ESIA)

Execute Construction Environmental and Social
Management Plan

Evaluate Operations Environmental and Social
Management Systems

A comprehendgve Environmental and Socid Scoping Study document was produced during
the basic engineering phase and provided to key stakeholdersin Azerbaijan and Georgia. This
highlighted the key environmental and social issues associated with the BTC project, and
provided the basis of the full ESIA to be undertaken during the detailed engineering phase.
This document details that ESIA process.

The ESIA assesses the impacts of al phases of the BTC project devel opment, from the start
of congtruction, through commissioning, operation and eventual abandonment of the facilities.

3.6 OBJECTIVES OF THE BTC PIPELINE ESIA

The overall objective of the BTC pipeline ESIA processisto ensure that any potential adverse
environmental or social impacts arising from pipeline construction and operation are
identified, and where possible eliminated or minimized through early recognition of, and
response to, these issues. Another important objective of the ESIA process is to provide a
mechanism for community participation and information dissemination.

The main issues considered during the preparation of this ESIA are listed below:

e |dentification, quantification and assessment of environmenta and socia impacts

e Comprehensive integration of environmenta and social consderations and
constraints into the project planning and design activities

¢ Demondration that environmental and socia issues will figure prominently at all
stages of the project

e Thorough consideration of company policy and legal requirements

e Conaultation with all stakeholders and consideration of their concerns
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Figure 3-5: Index of potential environmental impact
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Where it is not possible to diminate or minimize impact through design, the ESIA details
those environmental and social mitigation measures which have been identified in
conjunction with engineering teams and stakeholders and will be implemented by the BTC Co
(Sections 10 and 11). Further more, where appropriate, additional environmental and
community investment programmes will be developed, and are discussed in the ESIA.

Potential impacts of al stages of the project have been evaluated against applicable
environmental standards, regulations and guidelines, existing environmental conditions and
issues raised by stakeholders (see Section 6, Legal and Policy Framework, and Section 16,
Consultation).

In addition to these primary objectives, aguiding principle for the BTC pipeline ESIA process
has been to build upon experience gained during the production of previous ESIA reportsin
the region, and to improve upon these earlier studies where possible.

The following issues have been given additional consideration during the BTC pipeline ESIA
process, as aresult of experience gained during production of the WREP EIA:

Congderation of aternatives to the proposed pipeline and alternative export routes

A greater emphasis on socio-economic impacts and opportunities for community

investment and maximizing community benefits

e A comprehensive public consultation programme including a 60-day period for
responses prior to finalization of the report

e Theinvolvement of stakeholders from outside Baku

e Greater emphasis on gechazards (eg seismic and geotechnical risk)

e Planning of ecological surveys involving loca scientists to address seasonal aspects
(dormant plants, animal migration and hibernation etc)

¢ Reviewing methods for facilitating independent review of reports

e Issuing a scoping report and inviting feedback

3.7 CURRENT STATUS OF THE ESIA

This draft of the ESIA document has been prepared specifically for public disclosure and
comment. The report will be widely disseminated and will be available for comment for a
period of 60 days. Following the 60-day disclosure period al comments received will be
incorporated as appropriate into the ESIA, prior to formal submission to the Government.

3.8 STRUCTURE OF THE ESIA REPORT

This ESIA document comprises three volumes. the ESIA report itself, a volume of
Environmental and Social Route Maps and a volume of Appendices (Technical Appendices
and Environmental and Socia Baseline Reports).

The structure of this ESIA has been developed by BTC Co in order to adhere to International
Financing Institution (IFl) requirements, to meet the national host government requirements
as defined in the Host Government Agreements (HGAS), and to provide alignment with 1SO
standards for Environmental Management Systems (EMS).

This ESIA report is divided into 18 Sections, as detailed in Table 3-2.
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Table3-2 ESIA report structure

Section Number Section Title

1 Executive Summary

2 Glossary and Latin Names

3 Introduction

4 Project Alternatives

5 Project Description

6 Legislation and Policy Framework

7 Environmental and Social Impact Assessment Methodology
8 Environmental Baseline

9 Socio-Economic Baseline

10 Environmental Impacts and Mitigation
11 Social Impacts and Mitigation

12 Residual Impacts

13 Cumulative Impacts

14 Management and Monitoring

15 Overall Project Assessment

16 Consultation

17 ESIA Contributors

18 References and Bibliography

The Appendix volume accompanying this document, comprises the following:

Technical Appendices

Project codes and standards

Regulatory review of environmental and socid issues

Technical inventories

Pump Station Atmospheric Dispersion Modelling Study

Summary of Reinstatement Plan

Qil spill modelling results

Oil Spill Response Plan — Framework

Public Consultation and Disclosure Plan — BTC and SCP Pipeline Projects,
Azerbaijan

N A~WNE

Environmental and Socio-economic Baseline Reports
Ecologica Baseline
Cultural Heritage Management Plan and Archaeological Baseline Data
Hydrogeology Basdine
Traffic Assessment
River Corridor Survey
Contaminated Land
Geohazards
Geology and Soils
Climate and M eteorology
. Hydrology
. Socio-economic Baseline
. Basdline Air Quality Report for Pump Station
. Background Noise Survey for Pump Station
. Landscape and Visua Impact — Pump Station PS' A2

BRBOo®NooA~wNE

B
AW
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Copies of the full ESIA report and a Non-Technical Executive Summary will be made widely
available, with copies in Azerbaijani, English and Russian.

Where possible, the structure of this report has been developed in such a way as to allow
direct comparison between the ESIAs produced for Azerbaijan and for Georgia. A number of
the sections are common to both countries, and have therefore been reproduced in the same
form in the two documents. A common impact identification and assessment methodol ogy
has been applied. However, within some sections, particularly Section 10, Environmental
Impacts and Mitigation, there are differences in the presentation of information, which reflect
the level of analysis required for specific subjectsin each country.

3.9 ASSOCIATED ESIAS AND SUPPORTING
DOCUMENTS

Environmental and social issues aong the BTC pipéline route are covered in three separate
ESIA documents, subdivided as detailed bel ow:

o BTC ESIA Azerbaijan - 442km of pipeline, from the Sangachal Terminal to the
Azerbaijart-Georgian border (this document)

e BTC ESIA Georgia - 248km from the Azerbaijan-Georgia border to the Georgian-
Turkish border

e BTC ESIA Turkey - 1060km from the GeorgianTurkish border to the Ceyhan
Termina on the Mediterranean Coast

A Grand Executive Summary has also been produced to summarize all three ESIAs in a
single volume.

Separate ESIA reports will or have also been produced covering the following related
projects.

e Shah Deniz (SD) Gas Field Development and Production (offshore development, sub
sea pipeline and onshore termind)

e SCP gas export project in Azerbaijan

e SCP gas export project in Georgia

e ACG Phase 1 Upstream Gl Project (offshore development, sub sea pipeline and
onshore terminal)

Finally, aregional assessment entitled “ Environmental, Social and Economic Review of ACG
Full Field Development and Export in a Regional Context” has been prepared

INTRODUCTION
DECEMBER 2002
3-12



BTC PIPELINE ESIA

AZERBAIJAN
FINAL ESIA
PROJECT ALTERNATIVES
4 PrOjeCt AREINALIVES. . ..ciiiicieeie ettt e e e et ae e st e e ean e e e enree e e ennnes 4-1
L R 1 011 oo (0o o o PP PRRUPRPRR 41
4.2  NODevelopment OptioN ......cceeviiieiie ittt e e sae e e 41
4.3  Transportation MethOd...........eeeeiiiiiie e e 4-2
O | (] o SR 4-3
44.1 REGIONAl FOULING ...t cvvtieee et e e e e e st teee st trae e s sttrae e s sreaae e e ennr e e e ennreeeeeaes 4-3
442 NN o]t I o8 ] oo PSP 4-4
443 10Km “Corridor Of INEErESE” ........ooiviiiiee e 4-5
444 500m “Preferred Corridor” ..........uoi i 4-6
445 100m “Specified COorridor” ..........ccviiie e e e 4-6
4.4.6 The “Construction COMTIOr” .........couiiiiiee e 4-7
447 LOCAl FOULING ISSUES......eeeeiiiiieeeciiiieeeeitie e e este e e e sie e e e sne e s e snae e e e snnnaeee e 4-8
448 AVvOoiding SOCIAl IMPACL........uveeeiiiiie e e e 4-13
/S oo |1 (=X @ o1 Te o'~ T PSRRI 4-13
451 Transport of pipe and equipment tO Storage aress..........ccvvevvceeeeesceeeen e, 4-13
452 Construction camps, pipe yards and associated access roads...................... 4-15
N I 0T~ T | W oo g = TSRS USRRRRR 4-16
46.1 Use of same corridor for BTC pipelineand SCP............ccccevvvviveeieccennnenn. 4-17
4.6.2 Selection of design CONLraCtOrS.........uuveiiviie e e 4-17
4.6.3 PipelinE diamELEr.........ove e e 4-17
4.6.4 Pipeline wall thiCKNESS...........cciiiiiie e 4-18
4.6.5 Number and location of block ValVes ... 4-18
4.6.6 POWEN gENEIGLION.........uveeeeciiiie e ceiiie e e et e e e e e e ete e e e e e stnaae e e sraeae e 4-18
N N ©o '~ 1 (U o (o o KOO PP PR PR 4-22
4.7.1 Selection of CONSErUCtion CONEFaCLOrS..........ccviiveeiie e e 4-22
4.8 BaseCase PrOjeCt DESIGN......cveeeiiiieie s csteeee et te e stttte e s sttrae e s sttaae e e srnnae e e ennaeeeenns 4-23

List of Figures

Figure 4-2 BTC pipéline route in the Gobustan RegiON ..........ccecciviecciee e 4-10
Figure 4-3 BTC pipeline route in relation to Shamkir and Korchay State Forbidden Area..4-11
Figure 4-4 BTC pipeline route at the Kura East river CrosSing...........ceeccvieeeeivineesivineennns 4-12
Figure 4-5 BTC pipeline route in the vicinity of the Azerbaijan — Georgia border ............. 4-14

List of Tables

Table 4-1 Impacts on emissions due to changes in design..........ccceevvvveee e 4-20

PROJECT ALTERNATIVES
DECEMBER 2002
4|



BTC PIPELINE ESIA
AZERBAIJAN
FINAL ESIA

4 PROJECT ALTERNATIVES
4.1 INTRODUCTION

The BTC crude oil export pipeline project, as described in Section 5 of this report, represents
the results of a process of assessment of alternative options for the export of oil produced from
the ACG field in the Azerbaijan sector of the Caspian to world markets. This process has taken
more than five years. This Project Alternatives section describes the process that has led to the
adoption of the BTC project as described in Section 5.

The assessment of alternative export options was a phased process, starting with areview of the
best method for transportation of the ail, followed by a comprehensive assessment of the best
corridor for a pipeline and then looking in great detail at the exact route alignment within that
corridor. This process is described in detail in Section 4.3, Transportation Method and Section
4.4, Routing, below.

The options for transporting line-pipe and equipment to the host countries, and onward to the
project construction areas have also been the subject to a detailed assessment. This review of
logistics options has also included a consideration of access roads, construction camps and line-
pipe storage areas that could be utilized for the project. The assessment of alternatives for these
issues is dedt with in Section 4.5, Logistics Options.

Considerable effort has aso gone in to optimizing the design of the pipeline system to maximise
its operability, minimise its cost and minimise environmental impact where practical. The
assessment of alternative design optionsis described in detail in Section 4.6, Design Options.

However, before embarking on a detailed study to assess the relative merits of various export
options it was necessary to consider the impacts of the “No Development Option”, that is what
would be the results of not developing any additional export capacity for Azerbaijan ail. In this
way an informed decision on the merits of pursuing an export solution could be made.

4.2 NO DEVELOPMENT OPTION

No development of the BTC project would remove all potential environmenta and social
impacts due to construction and operation.

A number of potential negative effects were identified should the project not proceed, including
the financia benefitsto Azerbaijan of the export of oil from the ACG field (thisis eimated to
be particularly significant between 2007 and 2017) not being realized. The ACG reservoir has
greater production potentia than the current export capacity for ACG oil. This potential can
only be monetised if additional export capacity can be provided. Much of this revenue would go
directly to the Government, so no deveopment would result in denying Azerbaijan the
opportunity to benefit from the ACG export earnings which could (with careful management)
end government budget deficits and lead to positive social and environmenta change.

If the BTC project was not to be progressed either dternative export options would need to be
found or the devel opment of the ACG fields would not be vigble.

If the ACG field is not developed, not only would this remove a valuable source of revenue it
would also deprive Azerbaijan of a fuel supply in the form of gas from the ACG fields that
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would be associated with the oil. This gas would then not feed into the domestic gas grid, or be
available for power generation, therefore increasing reliance upon fud oil, imported gas or
informal sources of energy, eg timber.

The no development option would also mean that specific environmental and social benefits that
may accrue as a result of the BTC project, such as increased employment opportunities, and
other community benefits would not occur.

If the BTC pipeline were not developed this would increase the demand for alternative export
solutions from the Caspian and may lead to other projects being proposed that entail a greater
degree of environmenta risk, for example proposals that require:

e Shipping of ail through the Bosphorous gtrait
o Alternative pipeline routes through areas of higher risk (terrain and security)

The ro development option was therefore discounted on financial, environmental and social
grounds, and the decision made to identify the most suitable export option for Azerbaijani ail.

4.3 TRANSPORTATION METHOD

Once it had been determined that it was appropriate to assess methods for exporting Azerbaijani
oil to world markets the primary transportation method required assessment. A number of
transportati on options were considered, including:

Road

Rail

Pipdine

Shipping

A combination of the above

Various routes and final destinations for these transportation options were assessed. Two key
environmental studies were carried out to investigate the relative environmenta risks and
benefits of these options:

1. Ananaysis of key environmental issues associated with exporting ACG volumes from the
Caspian, completed in 1997. This desktop report examined and summarized the major
environmental sensitivities along each of the potential export routes.

2. The second study, a semi-quantitative Environmental Risk Assessment (ERA), studied the
relative risk of oil spills associated with transportation by pipeline and shipping, for the
following options, to a common point in the M editerranean:

Baku to Supsa

Baku to Supsa with a by-pass of the Bosphorus

Baku to Novorossiysk

Baku to Novorossiysk with a by-pass of the Bosphorus
Baku-Thilis-Ceyhan

The study concluded that Baku-Thilis-Ceyhan was the lowest environmental risk option. Rail
and road transportation options were discounted, as part of an earlier screening study, in part
owing to high relative spill risk, and in part owing to the logistical difficulties and social and
environmental impacts in transporting the large volumes required by these methods.
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As a contingency a study was also commissioned that looked at aternative export options that
would enable 450 — 500mbd of oil to be exported from the Caspian by end 2004, so securing an
export route for at least the early ACG Phase 1 development volumes.

The options considered in the latter sudy included various scenarios for the expansion of the
exigting oil export lines from the Azerbaijan sector of the Caspian, the WREP and NREP.
Screening of al potential expansion options identified three that were subject to more detailed
assessment:

e Expansion of the existing NREP through upgrade of the pump sations to 200mbd
capacity

e Expanson of the NREP to 350mbd through upgrade of the pump stations and addition
of alooped 700mm (28") line from the Sangachal Termina

o Expansion d the WREP to 300mbd accomplished by a new pipeline within Azerbaijan
and upgrade of pump stationsin Georgia

Environmental and social assessments (including baseline studies and risk assessments) were
conducted for al of these expansion options. These highlighted that, while feasible, they al
involved onward transportation of oil through the Bosphorus from Supsa (WREP) or
Novorossiysk (NREP). The options for expansion were al also limited in terms of the volumes
that could be transported and therefore did not represent long term export solutions.

Development of a new pipdine, from Baku to Ceyhan was therefore considered the most
acceptable transportation method for the Azerbaijan oil as it has the lowest environmental risk
associated with it. Pipelines are universaly considered to be the safest, most cost effective and
environmentally sound method of transporting hydrocarbons.

4.4 ROUTING
44.1 Regional routing

The BTC pipeline route delivers a major environmental benefit enabling Caspian ACG crude
volumes to be exported from the land-locked Caspian, to open market, without an incremental
increase in volumes shipped through the Bosphorus Straits. Turkey was selected as the most
suitable export destination, as it is the nearest country to Azerbaijan with access to the
Mediterranean Sea, which provides the nearest open market point of delivery. Georgia was
selected as the intermediate transt country. See Figure 3-3 for a regional geographica
overview.

Azerbaijan does not share a common border with Turkey. Routing options from Azerbaijan to
Turkey included trangiting via Iran, Armenia or Georgia.

When considering the use of Armenia as a possible transit country, the wishes of the BTC
primary Host Government, BTC Co and owner of the ACG crude to be transported, Azerbaijan,
have to be respected. Despite the ceasefire with Armeniain 1994, it has till not been possible
for Azerbaijan and Armeniato reach settlement over the Ngorno Karabach issue. Therefore, due
to the ongoing political uncertainty over this issue, alied with the terrain and engineering
congtraints that this route would pose, it was decided not to pursue the possibility of BTC
pipeline construction through Armenia.
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Due to continued sanctions against Iran, the involvement of US investors and partners in the
ACG Production Sharing Agreement (PSA) and BTC project precluded the use of Iran as a
transit country.

Options to export via Russia were aso considered but discounted due to the commercial
implication of the distance to the Mediterranean Sea and need to ship oil via the senstive
Bosphorus Straits.

Therefore the route through Georgia was selected based on the willingness and support offered
by Georgia and Turkey to be transit countries; subsequently this support was enacted into
leading-edge transit and investor protection laws. The routes through Georgia and Turkey were
found to be commercially competitive.

4.4.2 National routing

4421 Theprocess

After deciding upon Baku to Ceyhan via Georgia as the most suitable route for a new pipeline,
an intensive study was carried out to look at all the routing options across the three concerned
countries. The option evaluation process took into account issues such asterrain, environmental
and social constraints, security, safety, constructability, cost, schedule, and operational issues.

For linear developments such as pipelines, the key process for managing potential negative
environmental and socia impacts is to identify the least sensitive route. It is obviously
preferable to avoid creating a potentiad impact in the first ingance. Therefore a great deal of
work has gone into ensuring that the route selected for the BTC pipeline minimises
environmental and socia impact by re-routing, where possible, away from constraints.

A Geographical Information System (GIS) was used as a tool to manage, interrogate and
interpret al data collected during the above-mentioned studies. The GIS was then used to
develop a series of congraints maps and to evaluate various route options at a regiond level.

This process initialy involved the designation of constraint areas which should be avoided
wherever practical and some areas, for example security zones, that had to be avoided. Primary
importance was placed on the selection of aroute that could be constructed and operated with a
minimum of risk to personnd and infrastructure owing to third party interference. Following
this, significant constraints were evaluated in terms of their potential to affect the construction
and operation of the pipeline. Constraints considered included environmental, terrain
(geohazard), construction, social, security, cost and access issues.

In order to ensure that geotechnica risks were fed into the routing process a desktop study
based on satellite imagery was undertaken to identify primary geomorphological terrain units.
This was validated by “ground truthing” and the results fed into the constraint mapping.

The importance of a robust and thorough route selection process was recognized as being the
key to avoiding and managing potential environmental and socia impacts. The following basic
principles were adopted:

Use of multi-disciplinary teams with recognized expertise in pipeline route devel opment
Avoidance where practical of known designated sensitive areas

Constant verification of the route through field surveys and reviews

Avoidance of densely populated areas and areas of known or potential future
development as defined by the requirements of ASME 31.8
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Avoidance of known cultural monuments where practical
Avoidance of known gechazards

Avoidance of high risk security areas or areas of regional instability
Minimization of spill risk

Minimizing land-take

M aximizing reinstatement potential

4422 Corridor selection & narrowing

The BTC HGASs define the route corridor optimisation process that is common to al three
countries, as described in Sections 4.4.3 - 4.4.5.

443 10km “Corridor of Interest”

During the year 2000, multi-disciplinary studies were conducted to identify a 10km wide
“Corridor of Interest” through the BTC host countries, in accordance with the HGAs. A
common corridor was selected for both the BTC oil and Shah Deniz or SCP gas lines, reducing
substantially the potential social and environmental impacts should both projects proceed, in
line with the project’ s Environmenta and Socid Goals (Section 6), as follows:

e Reduction in tota area of land clearance; habitat and agricultural land lost

e Reduction in number of temporary facilities (camps, pipe storage yards, access roads
€tc) required

e Provision of BTC pipeline pump facilities with access to SCP gas, so alowing pumpsto
be driven on gas, rather than crude (contingent upon SCP approva)

In Azerbaijan, the studies focused on confirming the suitability of the existing WREP corridor
as a common aignment for the BTC and SCP lines, thus avoiding opening a second or third
energy transportation corridor, and minimizing land-take. This route aso followed the main
infrastructure corridor of road and railways to Thilis and avoided environmentally-sensitive
aress.

The WREP was built along a route previously identified by Soviet engineers. The BTC project
has been able to draw upon much of the experience and knowledge gained during WREP
construction in the routing of the BTC pipdline.

Specifically, severa environmentally or socially sensitive areas were avoided or the route
through them was minimised from the outset of this project by the following measures.

e Shortening of the route by approximately 12km through the sensitive Gobustan semi-
desert habitat

e Avoiding the Korchay State Forbidden Area (KP 285-295), which is crossed by the
WREP

e Avoiding the Shamkir State Forbidden Area (KP 330-370), which is crossed by the
WREP

e Avoiding resettlement of people or movement of buildings and minimizing disruption to
settlements, and public buildings such as schools

Re-routes to avoid the Karayazi Aquifer (KP 410-442) were considered in detail, but have been
discounted owing to the other constraints present in the region (a full report on this issue has
been prepared and issued to the Ministry for Ecology and Natural Resources (MENR)).
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These and other detailed routing issues in Azerbaijan are discussed in Section 4.4.7 below.

Adoption of a common “energy corridor” within Azerbaijan will minimize the environmental
and socia disturbance associated with the congtruction of the three separate pipelines (WREP,
SCP and BTC pipeline). Thisis discussed further in Section 13, Cumulative Impacts.

Following the route of the existing WREP aso maximized the advantages of constructing the
pipeinein the Kura River valley, which:

e Provides the obvious natural corridor for a pipeline to the west given the topography of
the country (ie Greater Caucasus mountains to the north and Lesser Caucasus mountains
to the south)

e |Islow lying and largely flat (with the exception of theinitial section through Gobustan
and some of the river valleys)

e |san established pipeline and infrastructure corridor

o Allows significant synergies in terms of land acquisition and pipeline operations asiit is
near an existing BP operated pipdine

e Does not pass directly through any magjor settlements

The 10km Corridor of Interest for BTC pipeline and SCP was submitted to the Azerbaijan
Government in November 2000. The Government provided comments on the 10km corridor in
January 2001.

444 500m “Preferred Corridor”

The comments from the Government of Azerbaijan on the 10km Corridor of Interest were used
in conjunction with further detailed desk and field environmental, social and engineering studies
to identify a 500m “Preferred Corridor” within the 10km Corridor of Interest.

The 500m corridor was presented to the Government in April 2001. Within Azerbaijan the key
environmental issue raised by the Government on the 500m submission was the potentia
interaction of the pipelines with sensitive groundwater resources.

445 100m “Specified Corridor”

Further work, predominantly field-based, was undertaken to identify specific terrain
(geohazard), environmental, social, and constructability issues that needed to be resolved. These
surveys included:

e Detailed geotechnical surveys of gechazards

e Acquistion and analyss of ortho-rectified aerial photographs

e Detailed topographic surveys of the pipeline corridor and identification of third party
services crossing the route.

o Detailed survey of dl rivers, including engineering, environmenta and
geomorphologica assessments.

e Detailed assessment of dry gorges and the identification of potential muddide areas

e Detailed seismic survey locating active fault lines with surface eruptions

e Detailed CP survey, including soil resitivity data acquisition and identification of other
adjacent structures which potentially provide AC induction

e Surveys of access roads and other logistics infrastructure

o Detailed assessment of al planned crossings
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Identification of dwellings, isolated farms and buildings through analysis of ortho-
rectified aerial photographs

e Botanica surveys

e Zoologica surveys

e Archaeological desk and field studies

This information was used to generate a 100m corridor that was presented to the Government of
Azerbaijan in September 2001.

4.4.6 The “Construction Corridor”

Additional work was undertaken to further refine the 100m Corridor to produce a 44m
“Construction Corridor”.

This stage of the route refinement process comprised the following key activities:

e Detailed re-ingatement survey, including the classification of potentia erosion areas
and existing flora requiring re-instatement. Specific attention was paid to the highly
erodable soils found in Gobustan and the impact snow melt and heavy rainfal has on the
erosion of non-re-instated soils

o Assessment by environmenta specialists including botanists and zoologists to identify

sensitive receptors

Detailed assessment of archaeologicd sites

Assessment by socia specialists of communities adjacent to the corridor

Further detailed geotechnical surveys of landslide areas and other geohazards

Use of aeria photographs to carry out population studies as part of the risk assessment

process

Further detailed topographic surveys to incorporate minor route changes

o Further detailed survey of major river crossings including the Kura and Shamkirchay,
including the collection of river bed sediment samples to assist with the calculation of
river scour depths and the completion of topographical cross sections at 500m centres up
and down stream of the crossing

o Fina refinement of seismic survey data to locate the pipeline fault crossing locations

Refinement of access roads and other logistics infrastructure requirements

Most of the pipeline construction activities will be restricted to the construction corridor,
dthough some limited work outside of this area will be undertaken, typically including:

Congtruction of AGI’s

Construction at crossings where deeper open-cut excavation may be required

Horizontal Directiond Drilling (HDD) header installations

Other areas where construction work cannot be retained within the ROW due to Health
and Safety reasons

The works will also comprise some pipeline congtruction related activities off the construction
corridor, including:

e Construction of new, and upgrade, of existing access roads

e Construction and re-instatement of camp facilities

e Construction and re-ingtatement of line-pipe storage areas and rail spurs
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4.4.7 Local routing issues

As stated above, the base-case for the route of the linein Azerbaijan was to paralld the existing
WREP wherever practical. However, experience of the WREP construction and the detailed
field surveys described above indicated that a number of environmental and other constraints
meant that diversions away from the WREP in certain sections would be required. Additionally,
the requirements of western pipeline codes adopt different pipeline proximity criteria from the
Russian codes used to design the WREP, hence short deviations in route.

The more significant deviations are discussed below.
447.1 Gobustan Desert Area (KP 0— KP15)

The WREP runs north from the Sangacha Termina before turning to the south-west and re-
joining the proposed route of the BTC line at approximately KP15. The decision was taken not
to follow the WREP in this area and to run the BTC line due west out of Sangachal terminal.
This has the advantage of shortening the length of the BTC pipeline by 12km compared to the
WREP.

As well as having financial benefits in terms of reduced capital outlay this aso decreases the
length of line to be congtructed in the sensitive Gobustan semi-desert habitat that has a long
botanical recovery rate. In addition, it reduces the length of BTC line that crosses the proposed
Gobustan National Park. The areais proposed as a National Park primarily for its desert habitat
and botanical interest, dthough it has been severely degraded by anthropogenic activity.

Routing the BTC pipdine in this way does mean that the line aosses the Gobustan Culturd
Reserve for 900m. It has not been possible to avoid the Reserve completely due primarily to
terrain constraints to the north and restrictions on the location for crossing the Djeyrankechmes
river immediately to east. However, every effort has been made to minimize the length of the
Reserve crossed. See Figure 4-2.

The Gobustan Cultural Reserve is designated primarily to protect the numerous examples of
rock art that are found on the rocky outcrops in the area. The pipéine route is approximately
1km from the nearest rock outcrop depicting art and therefore does not impact upon any of these
features.

44.7.2 Shamkir and Korchay State Forbidden Areas (KP285 - 295 and
KP330 - 370)

At the outset of the routing process a decision was made to avoid areas designated for nature
conservation wherever practical. The boundaries of al known Reserves were therefore
incorporated into the GIS and used in the definition of the 10km corridor of interest. The
existing WREP crosses the edge of two areas designated for nature protection, the Shamkir and
Korchay State Forbidden Areas. The route of the WREP was pre-determined by Soviet
engineers prior to AIOC taking over and upgrading the pipeline.

Field teams comprised of engineers and environmental specidistsidentified aroute for the BTC
pipdine that avoided both of these areas, by routing further to the south, as shown in Figure 4-3.

44.7.3 Kura East River Crossing (KP223.5)

The route of the BTC pipeline has been changed dlightly from that taken by the WREP in the
vicinity of the east Kurariver crossing. The WREP crosses a number of cut-off meanders of the
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river (ox-bow lakes) that are of some ecologica interest. The BTC pipeline has been routed to
avoid all of these features, as shown in Figure 4-4.

44.7.4 Karayazi Aquifer (KP411 — 442)

It is known that one of the key environmenta sensitivities along the proposed pipeline corridor
are the groundwater resources in the western half of the corridor, particularly those termed the
Karayazi aquifer to the north of the Kura river adjacent to the Georgian border.

A study was carried out to determine whether there were potential routes in the Azerbaijan —
Georgia border area that avoided the aguifer region as defined. Routes to the south and the north
of Lake Jandar, and to the south of the Kura river were explored. However, it was found that a
number of additional constraints ruled out any of these alternative routes. These constraints
included:
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Figure4-2 BTC pipelineroutein the Gobustan Region
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Figure4-3 BTC pipelineroutein relation to Shamkir and Korchay State Forbidden Area
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Figure4-4 BTC pipelineroute at the Kura East river crossing
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e Terrain congtraints (highly erodable gullies and hills) to the north of lake Jandar

¢ Military constraints and concerns over safety in the areato the east of lake Jandar
Security concerns in the area to the south of the Kura river owing to the proximity to
disputed regions

e Environmental congraints, particularly the fact that lake Jandar is a proposed Ramsar
site. Consequently there was a desire to maximize the distance from the lake and to
maintain the pipeline to the south, and therefore downslope, of the lake

e Construction constraints in terms of access of vehicles and equipment to the area to the
north of the lake

Allied with the benefits described earlier of maintaining one common corridor wherever
possible, and avoiding the opening up of another corridor, it was felt appropriate to align the
BTC pipeline with the WREP in this region, as shown in Figure 4-5.

However, as described in Section 10, Environmental Impacts and Mitigation, a number of
mitigation measures will be adopted to protect the groundwater resources.

4.4.8 Avoiding social impact

The route of the BTC pipeline has been carefully selected to minimize impact upon the
communities dong the route. Consultations and discussions have been held with all
communities within 2km of the route to determine their key areas of concern. This has fed
directly into the project design process (see Section 11, Socid Impacts and Mitigation).

It is currently envisaged that no one will be required to move from their homes or communities
as a direct result of the project. However, a full Resettlement Action Plan is being produced to
fully describe the land acquisition and compensation process, and to address economic
displacement issues.

The route of the pipeline has also been selected to minimize disruption to sensitive crops such
as vineyards, orchards and cotton plantations.

4.5 LOGISTICS OPTIONS

45.1  Transport of pipe and equipment to storage areas

A number of modes of transport have been assessed for the transport of line pipe, materias and
other large equipment to the host countries, and within the host countries to the project areas.
Options considered have included:

Sea

Land

Rail

Road

Air

A combination of the above

The determination of the most suitable transport method has included consideration of issues
such as safety, the quantities of pipe and materia that could be transported, delivery schedules,
environmental impact and cost.
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Figure4-5BTC pipelineroutein thevicinity of the Azerbaijan — Georgia bor der
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Based on assessment of the above it was determined that transport by ship was the most
appropriate primary method of delivering line-pipe and large equipment for the project.

The only viable routes into the project host countries by ship are through the Black Sea and the
Volga Don cana. The Volga Don is blocked to traffic for periods of the year by ice, and
therefore not a reliable transport aternative for the ongoing delivery of line-pipe. Therefore it
was decided to bring al line pipe into Georgia, via existing ports on the Black Sea coast. These
ports, eg Poti and Batumi, generally have adequate or improvable facilities with good road and
rail connections for onward transport of equipment.

From the port facilities it is necessary to move pipe and equipment to the project area. Three
options were considered for this onward transport, road, rail and air.

451.1 Road, rail and air

Rail trangport is generally much safer than road transport as an option for transporting line pipe,
materials and other equipment, as there is less interaction with other users. It also provides a
more fuel efficient transport option, and has less negative environmenta and social impact in
terms of emissions, noise and genera nuisance. In addition, in Azerbaijan the rail network is
generaly well aligned with the proposed pipeline corridor meaning that transportation distances
from the rail network to the pipeline construction corridor are not too great.

The road network is generdly in a bad state of repair, would require a high degree of upgrade,
and does not generaly conform to the pipeline route. Therefore to transport line-pipe, materials
and other equipment from the ports in Georgiato storage areas by road would result in a greater
impact on the local population in terms of noise, dust and interference.

Air is by far the most expensive of the options for moving line pipe, materials and equipment.
However, the safety record of air transport is superior to road transport. Thereis a problem with
the availability of resources of an appropriate standard in-country, both in terms of airplanes and
ar-fields. Therefore if air transport were to be used for moving line pipe, materias and
equipment it would be necessary to construct new facilities. As a result air transport is being
considered only for rapid evacuation or emergency response scenarios as opposed to transport
of equipment or pipe.

For these reasons rail transport is preferred as the primary mode of transporting line pipe and
equipment to project laydown areas where it will be transferred to truck for onward movement
to the workfront. Some upgrade of existing rail spurs will be required to improve the available
infrastructure, and provide access to identified storage areas.

45.2  Construction camps, pipe yards and associated
access roads

Field surveys have identified a number of potential locations for construction camps, pipe yards
and the associated access roads from these locations to the pipeline ROW. These potentid
locations have been subject to environmental and social assessment, and focused consultation
has been conducted in communities adjacent to these areas.

It is the responsibility of the congtruction contractor to determine which of these alternative
locations will be adopted, based on the construction strategy and schedule.
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If the construction contractor proposes any previously unidentified camps or storage yards then
the contractor must undertake environmental and socia assessments of these locations.

A number of criteria were used in the determination of these potential sites, as described below.
4521 Construction camps

Criteria used to determine the potential construction camp locations included:

e No adverse impact upon environmenta sensitivities

o Located sufficiently far from settlements as to not cause a nuisance but without
removing the opportunity for positive social interaction (eg supply of goods and
services)

e Ability for transport to and from the site to the project areas to meet the HSE
objectivesie no night driving

e Provide room for expansion if required

e  Proximity to the ROW

e Proximity toreliable local utilities services eg electricity and water

45.2.2 Line-pipe storage yards

Criteria used to determine the potentia line-pipe storage yard locations included:

No adverse impact upon environmental senstivities

Located sufficiently far from settlements as to not cause a nuisance

Proximity to exiting or upgradeable rail spur access

Ability for transport to and from the site to the project areas to meet the HSE
objectives, ie no night driving

Proximity to the ROW

e Proximity to reliable local utilities services, eg. electricity and water

4523 Access roads

The route of the temporary access roads from the camps and line-pipe storage areas to the ROW
is dependent upon the location of these facilities in relation to the ROW. Existing roads, some
of which will require upgrade, will be used wherever possible. The ROW will also be used asa
running track for the movement of line pipe to the construction spread.

4.6 DESIGN OPTIONS

The engineering design of the pipeline is an iterative process, with increasing definition being
added to the base-case design as more information becomes available, as more studies are
completed, or as external circumstances change eg political and commercial requirements.

This section describes some of the key design decisions that have been necessary, and explains
how these have been arrived at. It aso places the preferred base-case project design described in
Section 5in a wider context.

Key engineering decisions described in more detail below include:

o Useof same or separate corridors for BTC and SCP pipelines
e Sdlection of design contractors
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Pipeline diameter

Pipeline wall thickness

Number and location of block valves

Number and location of pump stations

Pump driver selection

Operational power and fuel requirements for pump drivers

4.6.1 Use of same corridor for BTC pipeline and SCP

It is proposed that the BTC pipeline and the SCP share the same corridor through Azerbaijan.
From an environmental and social perspective this has the following benefits:

It reduces the totd area of clearance and therefore temporary habitat and agricultural

land-10ss

e |t reduces the number of temporary facilities (camps, pipe storage yard etc) established
within Azerbaijan during the proposed construction periods

e |t provides BTC facilities with future access to SCP gas with the minimum additional
infrastructure development. Future operation of BTC facilities usng SCP gas will
provide a number of environmental benefits (discussed below)

e Joint use of a corridor carefully selected to minimize environmental and social impacts

where practical (see Section 4.4 above).

Cumulative impacts posed by pipeline congruction within same corridor are discussed in
Section 13.

4.6.2  Selection of design contractors

A competitive tender process was used to select the contractor company to conduct the
engineering design for the BTC pipeline project. Retaining the correct contractor was
considered to be an essentia aspect of optimizing project design and ensuring overall success of
the project.

The successful contractor was selected after review of bids against a number of criteria,
including:

Relevant experience (projects and regional)
Experience of personnel

Cogt

Environmental and social performance
Headlth and safety performance

Schedule

Following the tender review process, Bechtel were selected as the lead engineers for the BTC
project. Bechtel and John Brown Hydrocarbons, lead engineers for the SCP gas line, share
responsibility for pipeline corridor and ROW issues.

4.6.3 Pipeline diameter

Pipeline diameters of 1219.2mm (48"), 1168.4mm (46"), 1066.8mm (42") and 914.4mm (36")
were considered. A decision to use 42" diameter pipeline in Azerbaijan was taken following
consideration of factors including:
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Pipeline hydraulics and the ability to remove one pump station in Georgia if 42"
pipeline was adopted through Azerbaijan and 46" pipdine was used in Georgia
o Therdative environmental and social impact of constructing various diameter pipelines
ie larger diameter pipelines generaly require awider construction corridor
Relative capital and operational costs associated with different diameter pipelines
o Ability to transport and deliver different size pipe sections to the project area
e Required export capacity based on the ultimate throughput of the system, including
ACG full field development and potential export of other Caspian reserves

4.6.4  Pipeline wall thickness

The selection of the materid properties and the wall thickness of the linepipe to be used for each
section of the BTC pipeline has been determined by the engineering teams on the basis of:

e |nternational standards and design guidelines

o Theloads that will be applied to the pipe, ietheinterna pressures

e Loca environmental and socia sensitivities, including seismic zones, river crossings,
proximity to existing communities and their likelihood for future expansion

o Manufacturers’ standard production specifications

e Limiting factors associated with the congtructability of the BTC pipeline (eg ease of
welding) and the robustness of the linepipe during construction operations.

As aresult of engineering analysis, it is anticipated that the minimum pipewall thickness will be
12.7mm.

46.5 Number and location of block valves

Block valves are to be installed on the pipeline to provide the capability to isolate sections of the
line in case of accidental leakage or damage and for maintenance or repair purposes.

A comprehensive environmental risk assessment has been carried out, the results of which were
used to refine the placement of pipeline valves. Section 10.4 explains the results of this process.

Vadve placement has therefore been determined to a large degree by the environmental
sengitivity of the surrounding environment and a desire to minimize the volume of any potential
spill on sensitive receptors.

4.6.6 Power generation

Provison of ardiable local supply of electrical power is not always possible within Azerbaijan,
and remotely -generating electricity was not technicaly preferred or economically feasible.

Power requirements for each facility have been studied and assessed in the context of a Best
Practical Environmental Option (BPEO) Study. The facilities covered by the BPEO are as
follows:

Main facilities

The remote block valve stations
The congtruction camps

Pipe storage yards
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46.6.1 Main facilities (pump stations)

During basic engineering a preliminary design for the pipeline was prepared based on five pump
stations in Azerbaijan and Georgia and a pipeline diameter of 42" throughoui.

A further review of pipeline hydraulics was conducted during the detailed engineering phase.
This hydraulic analysis was conducted in a number of phases, with each phase reducing the
number of options being considered, with remaining options being considered in increasing
detail.

Initially the base case of five pump stations from the basic engineering phase was compared
againg ten other possible system designs. This was narrowed down to six options for the second
pass, and three options for the third pass.

Finally, a preferred option of a total of four pump sations in Azerbaijan and Georgia, with a
dua diameter pipeline system of 42" in Azerbaijan and 46" in Georgia was selected.

Selection of preferred option was made on the basis of:

Capital and operating costs

Environmenta impact, including emissions, land-take and visua impact

Location of pump station and flexibility in location

Number of pump stations

Pipeline diameters (consstent generally considered to be preferable to dual diameter)

A key aspect of the preferred option was that it entailed one less pump station in Georgia with
the corresponding benefits in terms of environmental impact (less emissions and reduced visual
impact) and capita and operational costs. Pump station emissions in Azerbaijan are discussed in
Section 10, Environmental Impacts and Mitigation.

This option also has the added benefit of allowing the construction of the intermediate pump
station in Azerbaijan (KP 243) to be deferred for a period of approximately three years.

Pump driver selection

Mainline crude oil pumps within Azerbaijan will be mechanicaly driven due to the need for a
reliable, stand-alone energy supply.

At an early engineering stage, reciprocating engines and gas turbine drivers were considered and
subject to a selection study. The gas turbine driver proved to be the preferred option on the basis
that it provided significant environmental benefit from lower emissions.

In order that the driver systems are operated efficiently, a programme of installation of severa
smaller units will be undertaken rather than meet the required duty with a single large unit over
the project lifetime.

Operational power / fuel requirements for pump drivers

Reduction in the quantity of emissons to air has been akey objective of the engineering design
team throughout the various phases of the project development. The main source of emissions
associated with the operational phase of the project is the pump drivers at the pump stations.
Therefore selection of pump drivers has been a key component of the emissions reduction
programme.
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The power requirement of mgjor plant (ie the mainline oil pumps) has been studied and assessed
in the context of the preferred environmental option. At peak export, mainline crude oil pumps
will be required to provide approximately 32MW of hydraulic power a two pump station sites.
Therefore these sites will demand a significant and reliable fuel supply, and the following
options were considered:

Gas, available from the proposed SCP in the its operational phase
Crude ail (from the mainline)

Distillate (derived from the mainline crude by a crude topping plant)
Diesel

Given the environmental requirements for emissions, it was decided that systems would not
operate on mainline crude, as the emissions would not meet the required standards. Currently,
local reliable supplies of natural gas are not available. Therefore the preferred environmental
option for early export would be to operate on a liquid fuel (smilar to diesel) generated from the
mainline crude. Based on the characteristics of the crude this liquid fuel is expected to have a
lower sulphur content than diesel fuels commercialy available within Azerbaijan

Operation of combustion plant on natural gas provides a number of environmental benefits,
particularly in terms of operational emissions. Therefore turbine drivers will be ‘duel fuelled’,
that is, capable of operating on either natural gas or liquid fuels. The turbines would operate on
Shah Deniz gas as soon as practicable after the installation of the proposed SCP.

The key design changes relating to pipeline diameter and pump driver selection, and the high

level impact on emissions especially those of carbon dioxide and nitrogen oxides, are
summarized for the entire BTC pipelinein Table 4-1 below.

Table 4-1 Impacts on emissions due to changesin design

PROJECT CHANGE IMPACT ON
PHASE EMISSIONS (CO,
AND NOy)
Basic Base case in Azerbaijan and Georgia changed Reduction | Reduction

Engineering from crude burning reciprocating engines to gas
turbines on SCP gas, with crude fuelled drivers
as back-up

Detailed Pipe diameter in Georgia increased to facilitate Reduction | Reduction
Engineering removal of a pump station in a remote and
sensitive part of Georgia

SCP programme altered requiring BTC pipeline to | Increase Increase
rely on crude to fuel drivers

A cost benefit analysis was undertaken of other options for increasing the efficiency of the
pipeine system and reducing emissions, and considered:

e Provision of centralized power at each facility
o Use of combined heat and power where and if appropriate

This cost benefit analysis, conducted using the BP Environmental Performance Guidelines,
concluded that direct coupling of the drivers to the pumps was the best solution.
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46.6.2 Remote block valve stations

There are several options for producing the power output required to drive the remotely actuated
block valve stations. 5.5kW and 7.0kW are required respectively for each standalone and each
co-located (SCP and BTC pipeling) site. The following options were considered for the project:

Solar power generation system

This option offers a clean and cost effective method of producing power. However, the system
necessitates the use of large panels, in the order of 25m x 3m for every kilowatt. Hence, the
footprint needed to generate the required power is prohibitive.

Wind power generation system

This option offers a clean, cost-effective method of producing power. However, the system
necessitates a sweeping area of 4.0m’ for every kilowatt. Hence, the electrical loads required for
each block valve station are prohibitive.

Closed cycle vapour turbogenerators (CCVT) powered on natural gas

This method of producing the required power is reatively clean. However, this system
necessitates a pressure reduction station, which includes inherent safety problems with the
number of connections and fittings. Furthermore, the footprint size of the plot would need to be
8.0m x 5.0m x 6m high, which prohibits this method due to the associated land-take and
security issues.

CCVT powered on diesel

This method is inefficient and the footprint size required is larger than for natural gas power
generation. Hence, this option has not been selected.

Thermo-€lectric generators (TEG' s) powered on natural gas
This system necessitates a pressure reduction facility, which includes inherent safety problems
with the number of connections and fittings. The maximum size of a TEG unit is 500W, which

is not practical when the outputs required are considered. Furthermore, TEGs require consistent
load when operating which may not be achieved as the loads may start and stop as required.

Microturbine system powered on natural gas

This system necessitates a pressure reduction facility, which includes inherent safety problems
with the number of connections and fittings. Furthermore microturbine systems have not yet
been proven on smilar gas export systems. Hence, this option was not considered in detail.

Gas engine generator powered on natural gas

This system necessitates a pressure reduction facility, which includes inherent safety problems
with the number of connections and fittings. Furthermore, these types of generators are limited
to 2.5kW for each unit. Hence, this option was not considered in detail.

Diesd electric generator

Diesel generators will be used as emergency back up supplies at the remotely-activated Block
Vave stations.
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Incoming reliable overhead lines

This option is the preferred option, as it provides a reliable constant power supply.

4.6.6.3 Construction camps

Diesel generators are the preferred option for power generation at the construction camps. Low
emissions and low noise generation have been specified to minimise the environmental impacts
of this option.

46.6.4 Pipe storage yards

The supply of power to the railway system is one of the most reliable supplies in Azerbaijan.
Therefore it is envisaged that power will be drawn from the railway network to supply the rail
spurs and line-pipe storage areas. There will be aneed for diesel generators as a back-up.

4.7 CONSTRUCTION

47.1 Selection of construction contractors

A competitive tender process is under way to select contractor companies to construct the
pipeine and associated facilities.

It is recognized that selection of a qualified and experienced contractor, and ensuring that the
appropriate requirements are incorporated into the contract, is an integrd component of
achieving the commitments set out in this ESIA report.

Therefore both environmenta and socia issues were afforded a high degree of priority in the
invitation to tender documents. Requirements to implement the mitigation measures set out in
this ESIA are set out in the invitation to tender documents and will be further addressed in pre-
contract award negotiations.

The successful contractor/s will be selected after bid review, on the basis of a number of criteria,
including how they have addressed environmental and socia concerns.

Specificaly, from an environmental and social perspective, the bids will be reviewed against:

e Training plans for HSE issues

e Proposas for managing environmental and socia issues, eg maximizing loca
employment and management of wastes

Adherence to the project environmental goals and project socia objectives

Compliance with relevant standards, policies and regulations

Demonstrated awareness of relevant environmental and social issues

Responses to an environmental and socia questionnaire

Proposed resources and structure for managing ervironmental and socia issues

The selected contractor is required to develop and environmenta and social management plan
outlining how the commitments made in their bid will be implemented during construction.
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4.8 BASE CASE PROJECT DESIGN

This section has summarized some of the key project aternatives and options that have been
assessed which have a significant bearing on the overall environmental and socia impact of the
BTC project. This continual process of environmental and social input to the project design has

contributed to the adoption of a base case for the BTC project in Azerbaijan. This base case
design is described in detail in Section 5, Project Description.
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5 PROJECT DESCRIPTION

This Section presents a description of the project and addresses those engineering aspects relevant
to the Azerbaijan section of the BTC pipeline, covering the following areas:

e Basis of design, including the technical and performance requirements, and codes and
standards used

Description of the pipeline and facilities required

Description of the congtruction activities involved

Description of testing of the pipeline and facilities (including hydrotesting and pigging)
Commissioning of the BTC pipeline and facilities

BTC system operation and maintenance

Decommissioning and abandonment

Where appropriate, this Section presents details of the project in a wider sense (ie, beyond the
confines of Azerbaijan). Where kilometre points (KPs) are noted for Azerbaijan, KPO represents
the point a which the BTC pipeline emerges from the Sangachal Terminal and KP442 is the
Azerbaijan-Georgian border.

5.1 Project Overview

The BTC overall pipeline route is presented in Figure 33 (see Section 3, Introduction) and the
Azerbaijani section is illustrated in detail in Figures 51. Each of the principal features of the
system in Azerbaijan is described in greater detail within this Project Description.

With respect to the environmental and social impact of the project, the key features of the pipeline
system design are as follows:

e The pipeline will be buried throughout the route

e The pipdine route has been selected with the aim of minimising impact on socialy or
environmentally sensitive areas

o Asaresult of careful pipdine route and facilities site selection, it is not anticipated that
any permanent resettlement of people will be required

e The system will be built, operated and decommissioned in line with international
standards

When fully operational and running at its design capacity, the BTC pipeline is to have the
capability to export 50 million tonnes of crude oil per year from the Sangacha Terminal on
theAzerbaijani Caspian coast, near Baku, through Azerbaijan, Georgia and Turkey to the Ceyhan
Termina on the Turkish Mediterranean coast. Initially the BTC pipeline will transport oil from
the Azeri, Chirag and Gunashli (ACG) Phase 1 Full Field Development, followed at a later date
by crude from other phases of the ACG development as well as other regiona crude oil and
condensate streams.

It is anticipated that the construction and commissioning of the system will be carried out in
phases determined by the required transportation capacity and that the first phase will be
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completed by late 2004. The pipeline has been designed on the basis of a 40-year operationa life.

The entire BTC pipeline system will be approximately 1750km in length, sub-divided between the
three countries as follows:

e Azerbajan 442km
o Georgia 248km
o Turkey 1,060km

A comprehensive route evaluation process was undertaken to determine the optimum pipeline
alignment (see Section 4, Project Alternatives). The preferred route for the proposed pipeline
reflects a number of critical congtraints, including:

Terrain

Safety

Proximity and suitability of existing infrastructure within Azerbaijan
Environmenta impact (see Section 10, Environmental Impacts and Mitigation)
Social impact (see Section 11, Socio-economic I mpacts and Mitigation)

Figures 51 present the proposed pipeline route in Azerbaijan topographically, superimposed on
satellite imagery, and as an atimetric profile. The figure also presents the locations of facilities
(ie, pump stations and pigging stations) and other above ground ingtallations (ie, block valves)
associated with the BTC pipeline — each of which is discussed later in this Section.

The Azerbaijan section of the BTC pipeline will have an external diameter of 42" and has
generaly been routed paralle to the existing Western Route Export Pipeline (WREP), operated
by Azerbaijan Internationa Oil Company (A1OC).

There are planned to be two pump stations within Azerbaijan. One will be within the Sangachal
Terminal complex*. The second pump station (PS A2) will be approximately midway between the
Termina and the Georgian border.

The BTC pipeline system will aso include two dedicated intermediate pigging stations in
Azerbaijan, pigging facilities integrated within the pump stations, a number of valve stations, a
cathodic protection (CP) system, an optical fibre communications system, aleak detection system,
and a computer-based Integrated Control and Safety System (ICSS). The system design has been
based on fully automatic operation, however, some equipment at the pump station (PS A2) will
require routine manua intervention. The Sangachd Terminal and the intermediate pump Stations
will be permanently manned.

The basis for overal BTC pipéine control is centralized control from the control room at the
Sangachal Terminal communicating with Process Control Units (PCUs) at pump stations, block
valves and metering facilities. Flow rate control will be carried out by adjusting the numbers and
peeds of the pumps operating at the Sangachal Terminal and at the intermediate pump station.

! The environmental and social review of the BTC Sangachal Terminal facilities is outside the scope of this
study and it is covered by a separate assessment (Azerbaijani, Chirag & Gunashli Full Field Development
Phase 1 ESIA, URS Corp, 2002).

PROJECT DESCRIPTION
DECEMBER 2002
5-2



BTC PIPELINE ESIA
AZERBAIJAN
FINAL ESIA

Figure5-1la—i Schematic overview of pipeline
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Figure 5-1i

An overview of project featuresispresented in Table 5-1.

Table5-1 Development summary

Total pipeline length (Sangachal to
Ceyhan)

Approximately 1,750km

Pipeline length in Azerbaijan

Approximately 442km

Pipeline diameter

42"

Pipeline material

High grade steel pipe with a 3-layer polyethylene
anti-corrosive coating

Normal pipeline burial depth

1m from top of pipe

Operating pressure range (at 1,000mbd)

76-142 barg

Number of pumps stations in Azerbaijan

When fully operational - 2 (including the 1 at the
Sangachal Terminal)

Block valves

18 block valves, 3 check valves, with additional
block valves at intermediate pigging stations and
pump stations

Other AGIls in Azerbaijan

2 Intermediate pigging stations (IPS)

Peak oil export

~1,000mbd

The control room at the Sangachal Terminal will be shared with AIOC, ACG, SCP and SD
Upstream project though the control systems will be independent.

5.2

The project details and scope presented in this Section are correct at this stage of the project
development. Some of these details are likely to change as the project design becomes refinedand

PROJECT DEVELOPMENT

more detailed over time. Nonetheless, the current level of detail is sufficient to enable potentia

environmental impacts to be determined

and assessed, and appropriate mitigation measures
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developed. Where possible, these mitigations have dready been incorporated into the design
premise.

In accordance with BP policies and international best practice (as described in Section 6, Lega
and Policy Framework), the BTC project’s socia and environmental impact has been subject to
assessment and review. As aresult, environmental and socia considerations have been implicit in
each element of the project’s development, including conceptual design, front-end engineering
design and detailed design. The importance of environmental and socia considerations is
reflected in the project management commitment to world-class performance, and in the pipeline
and facility design as described in the remainder of this Section.

Several specific measures have been implemented to ensure that appropriate consideration has
been given to environmental and social issues. These measures include;

e Theinclusion of ateam of environmental and socia experts in the project management
team, with dedicated personnel located in the United Kingdom, Azerbaijan, Georgia and
Turkey

e Theinclusion of environmental engineers and environmental management professionals
within the engineering design teams

e Incorporation of clauses into the contracts for the main engineering design contractors to
ensure that the design would involve environmental expertise, commensurate with host
government agreement requirements, BP's policy, and the scale and nature of the BTC
project

¢ Routine involvement of environmental specialists in project design and management
meetings

e The involvement of locally and internationally respected environmental and socia
consultants in all key phases of the project (including conceptual review, goa setting,
scoping, routing, engineering design and environmental/socia assessment)

e The involvement of environmental and socia experts to conduct peer reviews of the
environmental/social aspects of the project

e The collection and assessment of extensive environmental and social data for the
proposed pipeline route

e An ongoing programme of benchmarking against similar projects conducted e sewherein
the region and around the world

e Theinclusion of environmenta and socia requirements within the tender documentation
for the pipeline and facilities construction contracts

e Therequirement for al contractorsto develop environmental protection plans prior to the
commencement of work on any aspect of the project

e Ongoing liaison with stakeholder groups including the Azerbaijan Government, the
project partners, local stakeholders, IFls and Non-governmental Organisations (NGOs).

5.3 PROJECT SCHEDULE

The design and preliminary survey work required for the BT C pipeline commenced in 2000 and is
ongoing. It is anticipated that the main BTC construction contract(s) will be awarded in mid 2002
with the aim of the main construction work commencing in Spring 2003. The pipeline
construction period in Azerbaijan is likely to last for approximately 15 months. Filling and
commissioning of the pipeline is dependent on the completion of associated projects in
Azerbaijan, Georgia and Turkey and is programmed to commence in mid 2004.

Some preparatory construction works are intended to commence in late 2002, and it is intended
that al construction works will be completed by mid 2004. Cleaning and testing of the pipeline
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system is scheduled to take place in mid 2004, and ail fill in late 2004. It is anticipated that the
entire BTC pipeine system will become operationa by early 2005.

The period between the award of the construction contract and the commencement of the pipeline
construction work will be used by the project management team and the pipeline and facility
construction contractors for various enabling and preparatory works including:

e Staff mobilisation and training

o Detailed design and procurement

o Clearance and establishment of temporary facilities (construction camps, pipe yards,
temporary roads etc)

o Fidd verification of identified environmental and socia receptors

e Stockpiling of materials

e Upgrading of infrastructure (eg, roads, railways etc)

It is currently anticipated that the construction of the SCP will commence immediately following
the completion of the BTC pipeline. The relationship between the construction and
commissioning programmes for the two pipelines is discussed in greater detail in Section 13,
Cumulative Impacts.

Figure 52 presents a schematic summary of the anticipated project schedule including the key
events associated with the completion of the BTC project.

Figure5-2 Anticipated project schedule and key events

FIGURE: 51 BICOSCPOYERALL KEY EVERTS
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54 PROJECT PHASES
The BTC pipdine project is a phased devel opment focused on the following targets.

e The BTC Phase 1 Development will enable the BTC pipeline system to transport
approximately 500 thousand barrels per day (mbd) of crude ail.

e The BTC Phase 2 Development will increase the capacity of the BTC pipeline system
from approximately 500mbd to 1,011mbd and will include expansion of certain facilities
developed during the Phase 1 Devel opment.

With respect to the Azerbaijani sections of the project, Phase 1 Development will include the
establishment of the following permanent components:

e The pipeline, aong with all associated block and check valves, communications systems,
access roads and other basic infrastructure

o Head pump dation (PS'Al) located within Sangacha Termina

e Intermediate pigging station (IPS A1)

e Intermediate pump station (PS A2) with provision of minimum plant and equipment to
enable the facility to initially operate as an intermediate pigging station

e Intermediate pigging station (IPS A2)

The Azerbaijan Phase 2 Development will involve the establishment of the following additional
facilities:

e Additiona crude oil pumping unitsat PS Al

e Expansion of the intermediate pump ation facility (PS A2) to include provision of a
complete pump station with a dedicated Crude Topping Plant Unit (if required) and
supporting utilities

5.5 PROJECT DESIGN BASIS

The following Sections are applicable to the whole BTC pipeline except where otherwise stated.

55.1 Design life

The proposed BTC pipdine has a 40-year design life. Facilities (ie, pump stations, pigging
stations) and other AGIs will be designed for a 30-year design life, with the exception of the
mainline oil pumps and drivers that will have a design life of 20 years.

Routine maintenance measures will be applied during these periods to ensure that al facilities
operate as designed for their intended lifetime.
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55.2 Crude oil characteristics

The basic physical characteristics of the ACG crude oil as supplied to the BTC pipéline from the
Sangachal Terminal are anticipated to be as follows:.

Density: 861kg/nT @ 5°C, 852kg/nT at 15°C

Reid Vapour Pressure: 69kPa

True Vapour Pressure: 100kPa at pipeline input temperature
Specific Heat Capacity: 1.8 kJkgK at 0°C, 1.9 kJkgK at 20°C
Pour Point: -6°C

Wax Appearance Temperature: 37.7°C

The majority of the hydraulic modelling work carried out during the design process has been
based on these physica properties. Additiona work has been carried out to assess the
implications of variations to this base case data. Given the density stated above, the planned
operational flow of 50Mt/a equates to a peak hydraulic design capacity of 1,011mbd, which in
turn is equivaent to 6,697m°*/h.

Whilgt the intention is that the BTC pipeline will transport predominantly ACG crude, provision
has been made for the transport of other crudes originating in the Caspian region and condensate
from local natura gas production activities. The physical and chemical characterigtics of differing
crude oil and condensate blends will vary dightly from those of pure ACG crude. The degree of
divergence will be dependent on the characteritics of each blended material and the proportions
in which they are blended. It is not anticipated that the potentia variations in the physica

characteristics of the transported material will materially affect the operation or safety of the BTC

pipeline.
5.5.3 Codes and standards

The BTC ail pipeline and associated system components will be designed, fabricated, constructed,
tested and commissioned in accordance with the requirements of ASME 31.4 and 31.3 (1999)
supplemented by other selected international standards (eg, American Petroleum Institute (API),
British Standards Institute (BSl), International Standards Organisation (1SO), the Institute of
Petroleum (IP), Manufacture Standardisation Society (MSS) and the Nationa Association of
Corrosion Engineers (NACE)). A list of the Codes and Standards adopted for the project is
provided in Part 1 of Technical Appendices.

5.5.4  Design safety factors

In the context of engineering design, the term *‘safety factor’ is understood to mean a multiplier
that is used to ensure that the maximum design load or capacity falls below the maximum value
that could be sustained by a pipeline system component or structure without failure. Such factors
are used to ensure that a design is conservative. In accordance with normal engineering practice,
and the requirements of the engineering standards adopted for the project, safety factors have
been incorporated in each dlement of the engineering design for the BTC pipeline.

Where required by the applicable design standards or considered appropriate by the engineering
teams, additional safety factors have been incorporated into the design to reflect key sensitivities.
As a result, more conservative design factors have been applied for BTC pipéine sections close
to:
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o Areas of geotechnical (potentia subsidence or settling) and seismic (earthquake and
landslip) sensitivity where aspects of design (eg, trench configuration, material, welding)
increase flexibility and limit the influences of external forces

e Road and rail crossings where the design also includes additional cover to dleviate
excessive loads on the pipeline

5.5.5 Design pressures and temperatures

The design pressure of the BTC pipeline system in Azerbaijan will be 125bar gauge (barg), with a
maximum operating pressure of approximately 120barg. As with the use of safety factors in the
design process, the adoption of an operating pressure lower than the design pressure reflects a
conservative approach to the design of the BTC pipeline system. Pressure control systems will be
provided so that the pressure in the BTC pipeline system does not exceed a safe level.

The operating pressure of the pipeline will vary along the pipeline route due to changes in
elevation, hydraulic losses and pump inputs. This necessitates changes in wall thickness along the
route.

The BTC pipeline has been designed for an external temperature range of minus 24°C to plus
43°C.

5.5.6 Pipeline diameter

The pipeline diameter selected for each mgjor route section for the entire BTC export system has
been designed upon the basis of:

e Export crude volume

e Crude physica properties (particularly viscosity and dendty)

o Optimisation of the modelled hydraulic conditions that may be encountered aong the
pipeine route under various steady state and transient flow regmes

e The placement and rating of pumping stations to provide positive crude pressure at
discrete locations a ong the proposed route

In Azerbaijan this has resulted in the selection of a 42" diameter pipeline.

5.5.7 BTC pipeline capacity

The BTC pipédine system has been designed to accommodate a flow rate of 50Mt/a, which
equates to 1,011mbd of ACG crude. The principal sources of the crude are anticipated to be:

o Exiging Early Oil Project (EOP) crude production at the Chirag ail field in the
Azerbaijani sector of the Caspian

e The proposed development of the ACG ail fields in the Azerbaijani sector of the Caspian
for crude production

e Condensate production from the Shah Deniz gas field

Asillustrated in Figure 5-3, the pipeline flowrates are projected to start at around 200mbd in year
one, increasing to 1,011mbd by the end of year three.
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Figure5-3 Projected flow profile
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5.5.8  Hydraulic design

The engineering design team has conducted a detailed analysis of the hydraulic conditions that
may be encountered dong the BTC pipeline route for various flow regimes and design
assumptions. This analysis has been used to support the selection of the final design (eg, number

and location of pump stations, pipeline diameter and pipe wall thickness, etc) of the BTC pipeline
system.

As described above, hydraulic modelling has been conducted to assess the implications of
potential variations in the crude oil supplied to the pipeline.

Figure 5-4 presents the hydraulic profile at maximum throughput and steady state conditions.
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Figure5-4 Diagrammatic representation of hydraulic model
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On the bass of flow capacity, hydraulic modelling, design pressures and generaly available
pipeine materids, a BTC pipeline diameter of 42" has been adopted in Azerbaijan.

In order to accommodate the full 50Mt/a flow capacity at a pressure of not more than 95barg it
has been determined that two pump stations will be required within Azerbaijan. The proposed
locations of these pump stations are:

e Within the Sangachal Terminal complex
In Central Azerbaijan, near to the village of Y ardili (ca KP244)

The hydraulic andysis has indicated that the installation of the pump station near Y ardili can be
deferred from BTC Phase 1 Development (ie, the initial export phase). This pump gtation is likely
to be built in 2004 or 2005.

559 BTC pipeline material

The selection of the materia properties and the wall thickness of the line pipe to be used for each
section of the BTC pipeline have been determined by the engineering teams on the basis of:

e International standards and design guidelines

e The anticipated loads that will be applied to the pipe, including those associated with
potential seismic events

e Hydraulic optimisation

e Loca environmental and social conditions

o Manufacturers standard production specifications supplemented by specific project
requirements to ensure/improve quality

e Limiting factors associated with the constructability of the BTC pipeline (eg, ease of
welding) and the robustness of the line pipe during congtruction operations
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As aresult of the engineering and constructablity analysis, and based on usng API 5L Grade X70
grade stedl, it is currently anticipated that five standard pipe wall thicknesses (12.7, 13.5, 14.3,
15.9 and 19.2mm) will be used for the project in Azerbaijan.

Approximately 442km of 42" diameter pipe will be required for the Azerbaijan portion of the
pipeline, comprising approximately 37,000 pipe sections each just under 12m long. All pipe
sections will be externally coated (prior to delivery) with a high-integrity three-layer polyethylene
system. Welded joints will have a similar coating applied during congtruction. In each instance the
coatings will be designed to protect the pipe from corrosion and damage.

5.6 OUTLINE OF THE BTC PIPELINE AND ASSOCIATED
FACILITIES

5.6.1 The BTC pipeline

5.6.1.1 BTC pipeline route

The BTC pipeline route has been carefully selected to take account of social, engineering,
geotechnical and environmental constraints. The route selection process and the dternatives
considered are described in Section 4, Project Alternatives. The BTC pipeline route and the
location of the key facilitied AGls are illustrated in Figure 5-5.

5.6.1.2 Corrosion protection

The BTC pipeline system will be protected from external corroson by a combination of a high-
integrity three-layer polyethylene coating system and an impressed current cathodic protection
(CP) system. Sacrificia anodes will be used as necessary in addition to the impressed current
system.

Permanent pipeline cathodic protection will be provided by transformer rectifiers and shallow
horizontal groundbeds located at the intermediate pump station (PS A2) and selected block valve
sites.

Following commissioning, regular monitoring activities will be carried out to ensure that adequate
protection potentials are being achieved and that power sources are operating within their
intended limits.

5.6.1.3 Leak detection

A modern leak detection system will be installed. It will operate by comparing actual profiles of
flow, pressure, temperature and density with modelled profiles of the same parameters. Excessive
differences between the real-time measurements and the modelled profiles indicate possible pipe
failure and leakage. The time taken to detect a leak will be therefore dependent on the size of the
leak and the accuracy of the flow measurement instrumentation.

The leak detection system will be designed in accordance with the requirements of APl 1130

Computational Pipeline Monitoring (Oct 1995) and APl 1155 Evauation Methodology for
Software Based Leak Detection Systems.

Figure5-5 Locations of key facilitiesand AGIs
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The leak detection agorithm will be designed with the aim of identifying any leaks in excess of
1.0% of the flow rate being measured (from start-up through full flow). The system may aso be
able to identify smaller leaks over alonger period of time.

The leak detection system will be designed to accommodate routine (steady-state) pipeline
operating conditions, as well as transient conditions (eg, pigging runs) and slack flow. Potential
suppliers of the leak detection system are required to demonstrate the capabilities of their system
in respect of the detailed requirements contained within the relevant specification.

5.6.1.4 BTC pipeline location identification

Low level marker posts will be provided at al station sites, CP test stations, road, track, rail and
water crossings, AGl/facility fences, and any other locations deemed necessary to ensure
identification of the BTC pipeline route. Each marker will be in line of sight contact with adjacent
markers, to the greatest extent possible. Marker posts will be provided with identification plates
that will include telephone contact numbers to be used in the event of a pipeline incident.

Aeria markers will be installed at significant changes in direction and every 1km along the route
to assigt in aerial surveillance.

5.6.2  Sangachal Terminal complex

As previously mentioned, the environmental and socia review of the BTC Sangachal Terminal
facilities is outside the scope of this study and it is covered by a separate environmental and socid
assessment (Azeri, Chirag & Gunashli Full Field Development Phase 1 ESIA, URS Corp, 2002).
The following information is included to provide a more complete picture of the setting of the
BTC pipeline development and to aid the assessment of cumulative impacts (see Section 13,
Cumulative Impacts).

BTC pipdine facilities will occupy a dedicated portion of the Sangachal Terminal Complex,
alongside the existing AIOC, ACG, Shah Deniz and SCP facilities.

The BTC facilities within the Sangachal Terminal complex will comprise:

Control/tel ecommunications systems

Control room shared with other terminal operators

Custody transfer metering

Mainline pumps and variable speed electric drivers

Pig launcher

Shared utilities (power generation, potable water, air, open and closed drain systems etc
as required)

e Shared offices, laboratory and maintenance support facilities (warehouse, workshops etc)

5.6.3 Pump stations

At present, it is planned that pump station PS A2 will be constructed on an area of agricultural
land adjacent to the pipdine at approximatdy KP244.

An dternative location for the pump sation is currently being assessed. The new location is a
parcel of municipal land to the west of the site discussed in this report, and to the east of the road
that runs parallel to the Karabakh Canal. It islikely that the environmental factors associated with
alternative location will be similar to, or less than, those assessed for the current location.
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However, specific environmental assessments will be conducted for the new site should the
engineering studies indicate that re-siting would constitute a preferable option.

One of the key reasons for assessing the possibility of locating the Pump Station in the area of
municipal land is to reduce impacts upon agricultura land in the vicinity of the current location.

As previoudy discussed, PS A2 will not be required during Phase 1 of the BTC pipeline
development. It is anticipated that the whole site will be secured during the initia project
execution phase, although only the pigging station facilities and certain project critica elements
of the pump dation infrastructure (eg, shutdown valves) will be constructed at that time. It is
planned that the remainder of the pump station will be constructed during Phase 2 of the project
development.

5.6.3.1 General description of pump station facilities

The future pump station, PS A2, is expected to occupy an area of approximately 8 to 9 hectares
and will include the following facilities:

e Four mainline pumps with turbine drivers in parallel (three would operate at 80%
capacity or greater, with afourth on standby)
Station bypass piping
Fuel storage facility with bunding
Utilities (including potable water, nitrogen, air, open and closed drain systems etc)
Wastewater treatment facilities
Firewater system including fire ring main, jockey pumps, an electrically driven fire pump,
two diesdl driven fire pumps, fire monitors, foam monitors, a deluge system within the
pump house, sprinkler systems within all buildings, and a retention pond
o Threediesd/natural gas fuelled generators to provide on-site power generation
e Gas conditioning (including pressure contral, filtering, heating etc) and metering facilities
(provided by the SCP facilities) in the event that the pump turbine and generator drivers
are gas fuelled
e Loca control room, controls and telecommunications system with an uninterruptible
power supply (UPS), offices, warehousing, workshops, accommodation and a security
gate house
e Lighting:
e 400W high pressure sodium lamps mounted on 10m permanently erected
columns for arealighting
e 250W high pressure sodium lamps mounted on 10m permanently erected
columns for perimeter/security lighting and at the entrance of the main gate
o 2x40W high efficiency fluorescent lights as supplementary lighting at outdoor
pumps and packages
o An emergency helicopter landing and takeoff pad (externa to the site)
e Permanent accommodation (mess hall and single rooms with en-suite facilities) for up to
ten operators
e  Security gate-house
e Remotely operated Emergency Shutdown (ESD) valves at the inlet and outlet of the
facility
e Pipdineinlet/outlet flow measurement
e Pig receiver and launcher suitable for accommodating intelligent and other pigs
e A Crude Topping Plant (CTP) designed to produce diesel range fuel (only required for
later stages in the absence of available gas from the SCP)
e Wax handling and disposal system
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For illustrative purposes only, Figure 5-6 presents the typica layout of a pump station. The pump
gtation configuration is further illustrated in the photomontages included in Part 14 of Baseline
Reports (Appendices).

Figure5-6 Indicative pump station configuration
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5.6.3.2 Mainline oil pumps

It is proposed that four 33% load pump units will be instaled in parallel, and housed within a
dedicated building.

5.6.3.3 Mainline oil pump drivers

Studies have been carried out to identify efficient pump drivers for the pump station PS A2. On
the basis of the current design, it is anticipated that there will be three pumps plus an additional
pump on standby. Evaluation of fuel options has aso been undertaken, however the choice of fuel
for the pumps is largely dependent on the available fuel supplies and consequently dependent on
the status of the SCP project. The preferred fuelling option will be to use of natural gas supplied
from SCP, however the system has been designed to allow the use of diesel should natura gas be
unavailable by the time of commissioning.

In order to use gas from the SCP for the pump drivers, a gas metering and pressure regulating
station will be necessary at the pump station. If the diesel option is adopted, a crude oil off take
and a crude oil topping plant will be necessary to provide diesel supplies for the pump drivers.

All emissions from turbine exhausts will be vented to atmosphere via stacks, the height of which
has been determined on the basis of detailed air dispersion moddling. It is currently anticipated
that the stacks will be at |east 25m above prevailing ground level (see Section 10, Environmental
Impacts and Mitigation). For further details on the emissions modelling process conducted for the
pump drivers, see Part 4 of the Technical Appendices.
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For safety and performance maintenance, the turbines will have the ability to shutdown via the
plant Emergency Shut Down (ESD) system.

5.6.3.4 Emergency shut down valves

During Phase 1 of the development, ESD valves will be installed at the perimeter of the pump
station site. The valves will be full bore, hydraulicaly actuated, suitable for pigging operations,
and will fail to the closed position.

Shut down of the BTC pipeline system will be initiated manually in response to an ESD situation
or predetermined abnormal operating conditions.

5.6.3.5 Facilities power generation

Power generation at pump station sites will be achieved by 3 diesel generators, each providing
50% (1.2 MW) of the sites power requirements. At any one time, two generators will operate
while the remaining one generator provides a back-up. Exhaust gases from the generator engines
will be emitted to atmosphere via appropriately designed vents. Emergency and essential power
will be provided for instruments and telecoms.

5.6.3.6  Site storage tanks

A number of storage tanks will be included within the pump stations. The principal tankage will
be as follows:

o Firewater storage tank

e Crude surgerdief tank

e Storage tank for pump driver diesd supplies (contingent on the adoption of diesd fuel
aternative for the pump drivers)

o Napthalresdue buffer tank (contingent on the adoption of diesel fuel aternative for the
pump drivers)

All hydrocarbon storage tanks will be provided with secondary containment designed to minimise
environmental impact in the event of a spill.

5.6.3.7 Crude topping plant (if required)

The crude topping distillate fuel will be compositionally and physicaly similar to diesel and is
therefore referred to as diesd throughout this document. The distillation process would be
undertaken at a purpose designed and built CTP located within the PS A2 pump station facility.

A summary of the key features of the CTP is presented below:

e Thetopping plant would be capable of producing up to 248m*/day of diesel

e Of the crude taken from the pipeline, approximately 30% will be converted into diesdl
fuel with the residual 70% that is unsuitable for use as diesdl being re-introduced into the
pipeline crude stream

e  Sulphur content of the diesdl is expected to be less than 0.1% by weight (based upon the
sulphur content of the most common blend of exported crude)

e The processed diesdl will be stored in a dedicated storage tank located within the pump
gation fecility
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Emissions to the atmosphere from the CTP would be vented through an appropriately designed
flare stack.

5.6.3.8 Buildings

Table 52 lists the main buildings that will be present at the pump station.
Table5-2 Building list for PSA2

Approximate | Approximate
Building title Height Plan Area Remarks
(m) (m?)
Gate house 4 20
. Includes ICSS, telecoms and offices
Pump station control ’
'mp 5 400 Mast for antenna adjacent to this

building T
building

Sub-station 7 180 Bottom entry cable feed

Pump shelter 10 2200 Deferred until expansion into pump
station

Wa_rehouse and 6 600

maintenance area

Fire water pump house 5 150 Deferred until expansion into pump
station

Pig launcher/receiver 5 100 Two shelters

shelters

Strainers maintenance 5 500 Deferred until expansion into pump

shelter station

Accommodation 4 600 Def_erred until expansion into pump
station

5.6.4 Metering stations

Within Azerbaijan, a fisca metering station will be installed at the Sangachal Termina on the
upstream side of the main line oil pumps. The next fiscal metering station along the BTC pipeline
will be at the first Georgian pumping station, located just west of the Azerbaijan/Georgian border.
These metering stations are considered in the ESIAs for Sangachal Terminal and Georgia
respectively and they are not therefore considered further in this document. They do, however,
contribute to the leak detection system for the pipeline in Azerbaijan.

Operational metering systems, based around ultrasonic testing devices, will be provided at the
pump station to support the management of the pipeline system.

5.6.5  Pigging facilities

A pipeline integrity gauge (PIG) is a device that is used for internally monitoring and ceaning
pipelines. All pigging operations require a means of loading pigs into the pipeline and retrieving
them from it. These locations are respectively referred to as pig launchers and pig receivers or
collectively as pigging facilities. The BTC pipeline has been designed to facilitate the use of
cleaning and inspection pigs.

Pigging operations will be controlled localy and will be performed for:

Commissioning

Cleaning, including wax and debris removal (to maintain pipeline efficiency)
Corrosion control

Pipeline inspections (eg, intelligent pigging) for integrity management
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Intelligent pigging will be carried out periodically (approximately every five to ten years) to
check the integrity of the BTC pipéline. This is achieved by recording any changes in the BTC
pipeline thickness and shape, and by inspecting for defects and cracks. Cleaning pigging will be
undertaken more regularly, with the frequency being determined principaly by the rate of wax
build-up inthe BTC pipeline. It is anticipated that such pigging will occur as frequently as once or
twice aweek for the duration of the BTC pipeline operation.

Three pigging facilities are proposed for the Azerbaijan section of the BTC pipeline, at the
locations shown in Figure 55. Of these, one will be within the pump station (PS A2), and other
two will be stand-alone facilities. In addition, a pig launching facility will be present within the
Sangacha Terminal. The number of pigging stations has been determined based on:

o Wax deposition rate(s) for the produced crude
e Degree of wax removal during pigging exercises
e Pigging frequency studies with and without intermediate pigging stations

The intermediate pigging stations will include the following features:

e Ongte power generation (two diesd fuelled engine driven generator sets)
Wax/crude transfer pump (for re-injection back into the pipeline from closed/open drain
tanks or to road tankers for offsite disposal)

Pig handling equipment, including cranage

Pig launcher/receiver

Open and closed drain system

Lighting

Buildings, the most significant of which will be:

e A security gatehouse (22m?)

Administration/maintenance/warehouse building (300m?)

Pig launcher (100m°)

Maintenance shelter (100m?)

Telecoms, ICSS and Power generation (60nT)

The pigging stationswill be sdlf-sufficient in power (derived from diesel fuelled generating sets)
and will be provided with uninterruptible power supply facilities to ensure essential and
emergency supplies for instrumentation and tel ecommunications systems.

5.6.6  Pipeline valves

Vdve gations will be located aong the BTC pipeline route to facilitate maintenance and to
isolate sections of the BTC pipeline in the event of accidental leakage. In each instance the valve
bodies will be buried in-line with the pipdine.

Two forms of vave station are proposed:

e Block valve stations, housing valves that can be remotely operated (actuated) or can be
closed manualy (ie, by operatives working at the valve site) to restrict or stop pipeline
flow

o Check valve stations, housing simpler valve devices that rely on gravity/reverse flow to
close automatically when the pipeline flow is interrupted. These valves cannot be
manualy or remotely closed. Check valve sations involve a minimal land-take and
require no additiona power to operate the valve
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A gquantified risk assessment (QRA), which included environmental sensitivity risk factors, and a
block valve spacing study were conducted to support the selection and locations of valves.
Environmental sensitivity risk information included:

Major water courses including rivers or canals

Lakes and reservoirs

Wetlands

Nature reserves and parks

Features that channel water to underground aquifers

Geohazards (eg, landdides, geologica faults)

Areas of high population density or settlements considered to be particularly sensitive to
disruption

The QRA process is discussed in more detail in Section 10, Environmental Impacts and
Mitigation.

The provisiona locations for the valve stations are listed in Table 5-3 and illustrated on Figure 5
5. Check valves have been located a specific sites to prevent backflow into environmentally
sensitive areas in the event of a spill. To ensure check valve effectiveness, the valves are located
such that adequate back-pressure will be generated to shut the valve. The final locations of these
facilities will be defined through the ongoing detailed engineering design process.

Table5-3 Preliminary pipeline valve & facility locations

Approxiamte KP BTC AGI/FACILITY | AGI Name | Co-Located SCP AGI

0 Pump Station PS Al
9 CHECK valve ACO01

40 BLOCK valve *AB02

79 BLOCK valve *AB03 SD BVR Al

111 BLOCK valve ABO04

125 Pigging Station IPA1

152 BLOCK valve *AB05 SD BVR A2

171 BLOCK valve ABO6

220 BLOCK valve ABO7

227 BLOCK valve ABOS8 SD BVR A3

244 Pump Station PS A2

259 CHECK valve AC09

290 BLOCK valve AB10

298 BLOCK valve AB11 SD BVR A4

314 BLOCK valve *AB12

325 BLOCK valve AB13

333 BLOCK valve AB14

346 Pigging Station IPA2

358 BLOCK valve AB15

387 BLOCK valve *AB16 SD BVR A5

398 BLOCK valve AB17

410 BLOCK valve AB18

412 CHECK valve AC19

422 BLOCK valve AB20

436 BLOCK valve AB21

NOTES:

This table reflects the revised fourth issue of AGI locations issued by the engineering design team on
the 27" of March 2002.

* Locations where further field verification expected (eg, utility verification).

The block valves used for the remotely operated sites will be inline, full-bore and fully welded.
They will be suitable for pigging operations and designed to fail in the ‘as is’ position (ie, the
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position in which they are at the time of failure). Each block valve station will be located within a
compound measuring approximately 25m by 25m.

At the block valve sites, the valves themselves will be located underground with the valve
actuator mechanism located above ground within a concrete structure. Each site will include an
equipment room, which will also be within a concrete structure. A welded mesh wire fence with
thin section steel posts will define the perimeter of each site. The typical layout of ablock vaveis
illustrated in Figure 5-7.

Figure5-7 Indicative representation of a block valve station

Power supplies for the block valve sites will be provided primarily from the Azerbaijan national
grid (including national railway supplies), via overhead electrical cables. Each block valve site
will be provided with a back-up generator capable of providing the full power requirements for
that site. Electrical power will be used at the sites both for the operation of the pumps associated
with the hydraulic valve actuation mechanisms and for ancillary activities such as lighting,
heating/ventilation/air conditioning (HVAC), PCUs, telecommunications and security system
operation. Essential and emergency loads will be powered from an uninterruptible power supply.

No power supply is currently envisaged at the check valve sites. Full valve opening during
intelligent pigging operations will be achieved using a manually operated device which will be an
integral component to each valve unit. Manual check valve opening will not be required for
routine ‘ maintenance’ pigging activities.

Valve stations will not be manned under routine operating conditions. The communications
system (described in detail in Section 5.6.7) will transmit data about block valve status, operating
conditions (including temperature and pressure) and security to the Sangachal and Ceyhan control
centres.

5.6.7  Control/telecommunication systems

The basis of the control philosophy is for a manned, centralised control room at the Sangachal
Terminal. Full back-up (dternate) control will be provided via the control room at the Ceyhan
Termina in Turkey. Remotely operated equipment will be installed at the block valve stes,
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metering, pump and intermediate pigging stations. These control units will contain the field
interface instrumentation equipment for control, monitoring, supervision, shutdown and fire
detection at the facilities.

An optical fibre system will be installed to provide inter-site communications along the BTC
pipeline route. The optical fibre cable will be installed concurrently with the BTC pipeline in the
same trench. The network will support awide range of communications services including:

Telephone and facsmile

| CSS data communications

Information technology data communications

Closed circuit TV signals for security and surveillance
Other miscellaneous traffic or signals

The telecommunications optical fibre system has been designed such that no single failure will
cause loss of ICSS communications to any of the stations or the main operating areas a Sangachal
or Ceyhan. This will be achieved by using a system configuration that has sdf-healing
characteritics and is designed with an integral level of redundancy for the primary
communications system and through the provision of a satellite back-up link.

If multiple simultaneous failures occur, communications could be logt to any stations between the
failure points, but the operation and safety of the isolated sections of the gpeline system will be
maintained under control of the loca station ICSS. When operating under these conditions of
isolation, the station is termed as being in ‘local mode'.

In the event of single or multiple failures of the communication system, satellite links will be
available to provide essentia voice co-ordination between operating personnel at strategic
locations. Telephone/facsimile co-ordination of these strategic stations, operating in local mode, is
expected to be an adequate contingency until primary communications are restored. The strategic
stations will include all pump stations and the main control centres at Sangacha and Ceyhan.

5.7 OUTLINE OF PIPELINE SYSTEM CONSTRUCTION

57.1 Construction overview

Construction of the pipeline and associated facilities will be undertaken by a contractor, or
multiple contractors, experienced in maor pipeline construction, who will be contractually
obliged to complete the works in accordance with applicable government regulations and
requirements, project permits and authorisations and BP policies, plans and specifications.

Pipeline construction is a sequential process and comprises a number of distinct operations,
undertaken by alarge range of specialised and genera crews (teams of workers and the necessary
plant and equipment collectively referred to as the construction spread). Pipeline construction will
use one or more conventional construction spreads to accomplish pipeline ingtallation, and one or
more special section crews to accomplish watercourse crossngs and other speciaized pipe
installations.

The construction of the pipeline will require a number of temporary facilities, which will include
worker congtruction camps and pipe storage yards. Each of these facilities is described in more
detail below.
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It is anticipated that the range of average pipeline lay raes will be between 680 and
720m/day/spread. Lay rates are, however, highly dependent on site specific factors (eg, ground
conditions, topography, hydrology, the presence of restricted areas and he presence of pre-
existing infrastructure) and weather conditions. The sequencing of the congtruction activities and
the direction of construction will be at the construction contractors discretion.

The construction programme will be conducted in accordance with the HGA and applicable
government regulations, contractual requirements, applicable permits and authorisations, and
company-approved drawings, plans, procedures and specifications. However, within this
regulatory framework, the selection of many of the detailed construction methodologies and plant
for the BTC pipdine project will be the responsibility of the successful construction contractor(s).
As such, much of the more detailed approach in terms of construction methodol ogies has yet to be
defined. This Section aims to present an indicative outline of the approaches that are likely to be
adopted by the contractor, recognising that some details may change at a later stage of the project.

Prior to the commencement of each element of the construction programme, the construction
contractor(s) will develop detailed designs, drawings and method statements for the work to be
performed. These documents will incorporate the reasonable requirements of landowners and
occupiers, the mitigation measures outlined in this ESIA and the requirements of the regulatory
authoritiesin Azerbaijan.

5.7.2 Pipeline right of way

The Right of Way (ROW) as referred to throughout this ESIA, is however, more correctly known
as the Facilities Construction and Installation Right of Way (FCI ROW). The FCI ROW is the
corridor that is required for the pipeline construction and ingtallation activities and is generally
32m wide. The FCI ROW is aso referred to in the glossary.

Where the proposed BTC pipeline route intersects particular environmentally sensitive areas,
public roads and other elements of infrastructure, the ROW may be less than 32m, as illustrated in
Figure 58. It should be noted that a reduced working width can only be achieved for a limited
distance without serioudy impeding construction activities, and that reduction of the working
width can lead to other impacts such as additiona access road construction. In such situations, an
optimized construction technique will be selected with the aim of balancing all considerations and
constraints.

At certain areas, particularly crossings (eg, other pipelines, roads, watercourses, etc), additional
temporary workspaces will be necessary to manage the additiona spoil, plant areas and materials.
These areas will be clearly identified along the ROW and approved prior to their use.
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Figure5-8 Anticipated right of way and clearance schedule
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57.3 Pre-construction works

All pipeline construction activities will be undertaken within a demarcated strip of land known as
the ‘working width’, which will generally be 32m wide. It should be noted however that a wider
working width may be necessary at some locations, particularly where non-standard construction
procedures are required (eg, service and river crossings, the ends of hydrogtatic test sections). All
facilities and AGI construction activities will be conducted within defined areas, on the bas's of
the facility design and the construction contractors method statements.

Before construction begins the route will be surveyed and marked. This will establish precise
route alignment particularly in relation to important environmentally, archaeologically or socialy
sensitive sites. As far as practicable, the route has been chosen to avoid and/or minimise direct
impacts on known resources.

5.7.4 Access roads

The road conditions in a number of areas of Azerbaijan are poor, with defects ranging from minor
cracking of surface materials to significant potholing, and, in some cases, complete washout. To
give adequate and safe access for equipment, materials and personnel to the construction sites and
permanent facilities a number of existing roads and tracks will need to be upgraded and the
construction of some new access roads will be required (Figure 59). Preference will be given to
upgrading and/or widening existing routes rather than constructing new roads.

The details of any new permanent roads will be agreed in advance with the relevant authorities.
Typically, atemporary access road will consist of alayer of crushed stone which can be removed
when no longer necessary. Permanent road repair/upgrade will be in accordance with approved
plans and specifications and will typicaly be achieved using a combination of asphalt, concrete
and aggregate.

The engineering design team has identified a number of potential access routes, which will be
investigated by the construction contractor(s) in terms of suitability for the logistical requirements
of that contractor. Table 54 summarizes an estimate of new and existing roads to be used for the
project. It also includes an estimate of the structures (principally bridges) that will require upgrade
to alow them to sustain the anticipated traffic volumes and loads. These estimates are subject to
ongoing review and verification.
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Figure5-9 Potential locations for accessroads and associated constr uction facilities
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Table 5-4 Potential roads and structures for use by the project in Azerbaijan

Road for Access to: No Upgrade New
Upgrade Permane [Temporary|
nt (to Reinstate)
4m [ 6m
Primary Access Routes ' 510 - - - -
Access to ROW - 37.5 - - -
AGIs - 26.3 26.7|1.58 -
Pipe Yards - 13.6 -
Camps - 13.7 -
Quarries and Asphalt Plants - 6.8 1.80 -
Total 510 60 29 | 1.6 -
Structures NA 16 - - 1

NOTES:

All lengths are quoted in km

- Indicates no anticipated requirement

NA Indicates information that has either not been assessed or is not relevant

(*1) Estimate of existing roads and main arterial routes attracting significant construction traffic during the course
of the project

5.7.5 Pipe and equipment transport to the ROW

An important aspect of the construction process is the transport of pipe sections, plant and other
equipment to the condruction areas, dedicated storage areas and construction camps. For the
Azerbaijani section of the project, it is anticipated that the mgjority of such transportation will be
accomplished through the use of the existing infrastructure in Azerbaijan (road and rail) and
Georgia (port and rail). A description of the existing infrastructure within Azerbaijan is presented
in Section 8, Environmental Basdline.

Line pipe delivery will represent the majority of movements associated with the construction
phase. It is anticipated that the BTC pipdine sections will be transported from the pipe
fabricating/pipe coating factories into Georgia via the port of Poti on the Black Sea coast and then
onwards to Azerbajan.

Pipe will normally be offloaded directly onto rail cars at the port and secured with dunnage and
strapping to prevent damage to the pipe coating during transit. The rail systems of Georgia and
Azerbaijan will then be used to transport the pipe sections to the pipe yards established for the
project.

Mobile cranes will be used to offload pipe sections from the railcars to storage areas or pipe
trucks at the pipe yard rail sidings. Although some of the pipe sections will be transported directly
to the ROW, it is likely that most will be stored initialy in the pipe yards. From the pipe yards,
pipe sections will be transported to the ROW on trucks that will travel along approved access
routes. It is anticipated that there will usualy be three pipes on each truck, resulting in
approximately 12,000 - 13,000 truck movements to take pipe from the pipe yards to the ROW.
The ocontractor may propose to weld ‘double joint sections' (ie, two lengths of standard pipe
joined together) at the pipe yards to take advantage of a controlled welding environment. This
may reduce the number of vehicle movements significantly, but will substantialy increase the
load and length of the trucks.

It is anticipated that the mgjority of the equipment needed for the pipeline construction
programme, for congtruction support facilities and for the permanent installations will also be
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imported and transported by a mixture of rail and road haulage to site. Individual items of
equipment (eg, pump drivers, mainline valves) will be of considerable size and weight and may
necessitate special measures (such as bridge strengthening) to enable their safe delivery.

5.7.6  Temporary construction facilities

Temporary facilities comprise pipe storage yards, warehousing, temporary project offices and
construction camps. Earlier surveys have identified a number of suitable sites, however the fina
location and number of sites will be determined by the construction contractors and agreed with
the BTC Management Team. The congtruction contractors will not be limited to the potentia sites
discussed in this Section, however the congtruction contractor will be required to assess the
environmental/social sensitivity of any additional or alternative sites prior to their approva for
adoption.

The identified potential locations for temporary facilities and temporary roads are presented in
Figure 59. The characteristics of the anticipated temporary facilities are discussed in further
detail in the following Sections.

5.7.6.1 Pipe and materials storage yards
Locations

The appointed construction contractor will decide which locations are to be used for pipe storage.
Ten provisiona locations have been identified following fiedd surveys and environmenta
assessments. These are at roughly 40km intervals with an average area of approximately
23,000nt.

Potential sites for pipe storage yards have been identified in earlier surveys based upon the
following criteria:

Availability of adequate rail siding or spur lines

Sufficient ground for pipe storage to meet anticipated quantities
Reasonable road access/egress

Proximity and access to the ROW

Communications (landline/mobile systems)

HSE requirements, in particular those relating to transportation
Availability of local labour force

Route maintenance

The duration of occupancy required for BTC/SCP

PROJECT DESCRIPTION
DECEMBER 2002
5-32



BTC PIPELINE ESIA
AZERBAIJAN
FINAL ESIA

Facilities
It is anticipated that the pipe yards will include the following facilities:

Fabrication and pre-test area

Double joint yard

Pipe carrier turning circle

Workshop

Tyre bay area

Inspection facility

Electrical generators

Diesdl fuel storage tanks with secondary containment
Accommodation area

Medicd facilities

Canteen facilities

Soak away areas

Offices

Communications including radio and mobile systems
Waste materid storage and handling

Equipment storage areas

Concrete coating and fabrication shop

Security equipment and facilities

It is anticipated that electrical power for the pipe yards will be generated localy by diesd
generator sets, however the contractor may, subject to approva by BTC Co, adopt aternative
sources such as supply from the Azerbaijani railway system or national grid. A diesd powered
emergency generator will aso be provided to maintain an uninterruptible electrical supply. Asthe
pipe storage yards will be manned, wastewater and sewage collection and treatment will be
provided. The system and the method of disposa will comply with the project HSE policy and
waste management strategy.

5.7.6.2 Construction camps

Locations

Potential sites for construction camps have been identified in earlier surveys based on the
following criteria:

Location

Suitability of ground

Communications (landline/mobile systems)

HSE requirements, in particular those relating to transportation
Access and egress, routes to ROW and national road system
Availability of local resources, including labour force

Their required period of occupation

Proximity to proposed AGI locations

Previous use as congtruction camp locations

A number of construction camps will be erected in Azerbaijan. The final locations of the camps
are to be decided by the construction contractor, however, the locations which have been
identified by preliminary assessments carried out by the project team in Azerbaijan are indicated
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in Figure 5-9. It is considered very likely that the contractor will choose to adopt two or more of
these locations as their construction camps.

Facilities

It is anticipated that each camp will measure at least 500m ky 500m and include the following
facilities:

Accommodation and offices

All relevant utilities — water supply and treatment, electricity,

Medical suite

Site security — security hut a gate

Helipad/airlift facilities (if deemed necessary as a result of the development of the project
Emergency Response Plan)

Maintenance building

Warehousing

Kitchens, canteens and cold storage

All communications — telephone, data and postal services, pay phones
Paved roads and hard standing for lorries and car parking (concrete or asphalt)
Boundary fencesiwalls

External lighting to roads and walkways

Storm water drainage

A prayer room or mosque and other necessary worship facilities

Fuel storage

Waste storage and incineration facilities

Sewage treatment and disposal

Recreation facilities

Laundry

Equipment storage

Welding gas storage

Radi ographic equipment storage

All power supplies necessary for the camps will be generated locally by diesel generator sets.
Wastewater and sewage collection and treatment will also be undertaken at the camp site. The
system and the method of disposal, although currently under development, will comply with the
project HSE policy and project waste management strategy.

5.7.7  Construction procedures

5.7.7.1  Setting out/staking of the pipeline route

The initial activity associated with BTC pipeline construction is the final surveying and setting
out or staking of the ROW and any additional temporary workspaces. This may include flagging
to indicate the construction workspace boundaries. Environmental compliance personnd will
participate in the pre-congtruction identification (eg, flagging) of environmenta resources to be
protected during the construction process. Examples of such resources include:

Identified cultural resources (eg, archaeological and monument sites)
Identified ecological resources (eg, tree or plant specimens to be protected)
Watercourses, setbacks/buffer zones, and wetlands

Key fauna populations
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Figure 5-10illustrates some typical activities associated with the preparation of the ROW.

Figure 5-10 Prepar ation of the construction corridor

Existing pipes and cables are located and exposed

Environmental activities may also comprise additiona data collection, rare plant trandocation,
and pre-construction surveys for rare or protected wildlife. Other activities such as the location
and exposure of existing pipelines and other services will also be conducted at this time.

5.7.7.2 Surface preparation and grading

The BTC pipeline route will need to be cleared and graded to permit the safe installation of the
BTC pipeline and associated facilities/AGIs. This process will include the levelling and
‘benching’ (ie, the establishment of flat areas or terraces) of the terrain, stripping of cultivated
areas and the removal of scrub, trees and shrubs. Clearance work will be undertaken using hand
tools, construction vehicles and earth-moving plant.

To ensure that the ROW can be properly reingtated and to allow the re-growth of vegetation, the
topsoil and subsoil will be removed as required and stored separately. Surfaced roads and paved
areas that are subject to open trench crossings will be prepared by removing material only directly
over the width of the pipe trench. This material will be kept separate from other stripped or
excavated material.

Watercourse bank and bed material will be stored separately and will not be placed where flow or
drainage will be obstructed.

The topsoil will be stripped across the working width by appropriate earth moving equipment and
stored on the ROW. The topsoil stacks will not exceed 2m in height and will be kept free from
disturbance to reduce the risk of physica damage and compaction. Generally, vehicle movements
will be confined to a running track established on the underlying subsail.

Where necessary, measures will be taken to maintain the flow capacity of watercoursesincluding
ditches and drainage channels that cross the ROW, whilst ensuring a continuous running track for
congruction vehicles. The measures to be implemented (eg, bridging, fluming, fording) will be
selected by the construction contractors in consultation with the project management team.
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5.7.8  Pipestringing and bending

Pipe sections will be transported to the ROW, and laid end to end aong side the trenchline. The
pipe will be strung in a manner to minimise joint overlap and accumulation of pipe and to leave
gaps for crossings and for access where necessary for pedestrians, livestock and wildlife. The pipe
will not typically be strung on the ROW more than 5km in advance of the mainline welding.
Figure 5-11 illustrates the stringing and welding process.

Figure 5-11 Stringing and welding of the BTC pipeline

o 3

Factory manufactured bends will be used for acute changes of pipe direction or elevation along
the route. Where less severe bends are required these will be constructed using pipe-bending
machines in the field. The quality of the bends will be controlled through the use of approved
bending procedures, by witnessing tria field bends before production and by inspection of
completed field bends.

5.7.9 Pipewelding and inspection

Following stringing and bending, the pipe sections will be eevated onto wooden blocks to the
correct height to allow proper alignment of the sections and safe welding. Internal line-up clamps
will be used to aign pipe lengths.

Welded pipe will be inspected to ASME, ASTM, and BSI. Welds will initialy be visualy
inspected, then subject to one or a combination of the following non-destructive testing (NDT)
techniques:

Radiography

Ultrasonic testing

Magnetic Particle Ingpection (MPI)
Dye Penetrant I nspection (DPI)

NDT inspectors will be suitably qualified (ie, to level Il of the relevant PCN standard or ASTM-
TC-1A standard).
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Rejected welds will be repaired and re-inspected or replaced, as necessary. To minimise the
number of tie-in welds below ground level, the pipe will be welded into the longest practicable
strings. These strings will take into account third party access requirements across the working
width.

5.7.10 Field coating

The BTC line pipe will be supplied with a factory-applied three-layer polyethylene coating. Field
coating will be applied to all welds, fittings and areas where the factory coating has been damaged
to provide a continuous coating along the pipeline. Following welding, the joint area will be grit-
blasted and a primer coat applied. Finaly, a polyurethane pipe coating will be applied. The
coating will be tested for continuity by means of spark testing.

5.7.11 Trenching

The first step of trenching is the staking and marking of the trench centreline. Where possible,
exigting third-party services (eg, underground cables, pipelines, drainage systems) will aso be
located and marked prior to the commencement of excavation work. Warning posts and bunting
will be erected for overhead cables, and temporary crossing points will be indicated.

The trench will be dug to a depth that allows BTC pipeline installation with a minimum of 1m of
cover from the top of the pipe to the pre-existing gound surface. The presence of sub-surface
structures (such as other pipelines) and surface features (such as hills, rivers or irrigation
channels) may require deeper installation of the BTC pipeline in some areas.

The trenching operation will be undertaken using methods to suit the local terrain and ground
conditions. It is expected that trenching equipment will include backhoes and trenching machines.
It is not anticipated that rock saws, explosives or rock hammers will be required for the
excavation of the pipe trench in Azerbaijan. In confined areas, such as areas adjacent to existing
pipes, a combination of backhoes and hand tools will be used to open and reinstate the trench.

In open rura areas of Azerbaijan, up to 15km of continuous trench may be open at any onetime.
Where the ROW is near settlements, measures will be taken to limit public access to the ROW or
excavated trench.

Where ground conditions dictate, trench dewatering will be undertaken. When discharge
velocities have the potentia to create erosion, energy dissipaters will be used to establish sheet
flow. Trenches will be dewatered in such a manner that no heavily silt-laden water flowsinto any
wetland or waterbody. All trench water will be discharged away from water bodies, and onto
stable surfaces to minimise erosion. In addition to implementing the erosion and sedimentation
control measures for trench dewatering, the construction contractor will ensure that al other
necessary measures are taken to prevent pollutants from reaching a wetland or waterbody. The
use of filter bags, detention pits, or smilar method may be employed as and when appropriate.

A typical approach to the trenching processisillustrated in Figure 5-12.
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Figure5-12 Typical approach to trenching activities
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At locations where it is necessary to provide public access across the trench, safe trench crossings
will be constructed. Warning signs and barricades will be erected around the trench, and adequate
warning lights will be provided during the hours of darkness.

5.7.12 Lowering-in and backfilling

Prior to lowering-in, the BTC pipeline trench will be prepared to accept the pipe. Rocks or debris
that could damage the pipe coating will be removed from the trench. Where needed, imported
materids, screened to remove rocks, will be placed in the bottom of the trench. Where excavated
material is unsuitable for backfilling, suitable materials with the appropriate characteristics may
be sourced from commercia sources or ‘borrow pits’ (although the establishment of borrow pits
is not anticipated to be necessary for the project in Azerbaijan).

After pipe joint coating and testing, sideboom tractors and backhoes will be used to lift the pipe
section and lower it into the trench. Several sidebooms and backhoes are typically used
simultaneously to accomplish the lowering-in procedure (as illustrated in Figure 513). Once
lowered into the trench, each pipe section will be welded onto the preceding or adjacent sections.

Where the BTC pipeline crosses watercourses or where the water table is high, the BTC pipeline
will be either concrete coated (to achieve negative buoyancy), or secured using ground anchors.

The trench will be backfilled with the material taken from the trench, in the reverse order to which
it was excavated. The material will be consolidated by tamping or rolling. This process ensures
that appropriate compaction of the material in the backfilled trench is achieved and reduces the
risk of future settlement, washout and erosion. Care will be taken to eliminate organic debris, such
as branches and chips, from bedding, padding and backfill materias.

In sloping terrain (usually 15 degrees and above), trench breakers (eg, bags filled with solid
materid, inert polyurethane foam, or similar material) will be ingtalled across the width of the
trench at suitable intervals and to within 100mm of the existing ground level. These act as barriers
to subsurface water flows that could channel through the pipe trench, washout the backfill
materia and potentially expose the pipeline.
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Any surplus material from trench excavations will normally be spread within the working width
and within zones that exhibit smilar subsoil types. The spreading work will be carried out in a
manner that avoids the mixing of soil types to the greatest extent possible. Care will be taken to
ensure that the trench spoil is spread beneath the topsoil and is not Ieft on the surface. Where
offsite disposal is necessary, it will be disposed of in compliance with project environmental
requirements. Where necessary, land drains will be restored as part of the backfilling operation.

Figures 513 and 514 respectively illustrate the pipe lowering procedure and the backfilling
process.

Figure5-13 L owering-in of the BTC pi peline

Figure5-14 Backfilling activities

5.7.13 BTC pipeline crossings

Crossings are defined as the intersection between the proposed BTC pipeline route and pre-
existing features such as:
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Rivers and other watercourses

Public roads and tracks

Rall tracks

Underground services

Geohazards (eg, faults, mud vol canoes)

Crossing techniques for each of the above are discussed below.

5.7.13.1 Watercourse crossings

With respect to crossings, watercourses include cands, agqueducts, drainage ditches, and natural
streams and rivers. Table 55 presents a summary of the main watercourse crossings along the
pipeline route:

Table5-5 Major water cour se cr ossings River Approximate KP

Korchay 292
River Approximate KP Ganjachay 296
Djerankechmes 9.3 Sarysu 316.1
Pisgarat 42.1 Gashgarachay 316.7
Girdmanchay/ Agsu 111.2 Karasu 320.9
Canal Shamkirchay 332
Geokchay 171.3 Zayamchay 357
Turianchay River 193.5 Tovuzchay 377.1
Kura (east crossing) 223.6 Hasansu 397.8
Karabach Canal 245.1 Kura (west crossing) 411
Goranchay 257.8 Kuradera 422.3
Kurekchay 276.5

The route also crosses a number of intermittent watercourses that may be dry at the time of
construction. Plans will be developed to address the potential for the watercourse to become
active during construction, however, these are normally seasonal watercourses and construction
will normally be scheduled for the dry periods. Additionally, marshy areas and areas with high
water tables may call for similar congtruction methodol ogies to those adopted for watercourses. A
detailed hydrological assessment has determined where river bed scour may occur and each river
crossing design will reflect this through the depth of burial and the need for additional protective
features.

Specia congtruction crews and equipment will typically be utilised for the ingtallation of pipeline
sections at watercourse crossings. A variety of techniques are available for the crossng of
watercourses and it is likely that severa of them will be employed for the BTC project in
Azerbaijan. A sdection of common crossing methods is described in more detail below. On the
basis of the current site survey work for the BTC pipeline route, it is anticipated that most
crossings will be open-cut but that some watercourses will require HDD.

It should be noted that al of the construction techniques described will be subject to suitable
ground conditions, site investigation borehole surveys, an agreed method statement for each
crossing and the applicable environmental compliance requirements.

Open Cut Crossings

River and stream crossings will generaly be constructed using the conventional open cut
methodol ogies @ outlined below. All methodologies assume flowing water, or the immediate
potentia for flowing water during construction. The open cut trench technique will typicaly be
used in conjunction with weighted (usually concrete coated) pipe. The purpose of the concrete
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coating is to ensure negative buoyancy of the pipeine and to provide additiona mechanica
protection. If concrete-coated pipe is not used, a concrete slab, or concrete filled bags, may be
buried in the pipeline trench above the BTC pipeline.

In order to avoid interruption of the flow of the watercourse, open cut crossings usually use wet-
trenching or flumed water crossing techniques. Where appropriate and advantageous, seasonal
constraints on construction activities may be imposed to ensure that crossings are built during low
flow conditions.

Pipe to be ingalled in the crossing is welded, inspected and coated at a Site near the crossing.
When the complete pipe section has been successfully assembled and inspected, it is lowered into
place. Trench breakers are then ingalled in the trench near to the watercourse banks to prevent
subsurface flow.

For the BTC project, the disturbed portion of the watercourse bed and banks associated with any
open cut crossings will be returned to pre-construction dimensions, where possible. The trenching
of the watercourse banks and bed will normally be undertaken immediately prior to installing the
pipeline section of pipeline and the trench will typically be back-filled as soon as possible
following BTC pipdine installation. This will minimise environmental impacts to the
watercourse. The material placed over the pipeline as backfill will be at least as erosion-resistant
as the original bed material. In addition, where the riverbanks have been disturbed, these areas
will generaly be stabilised within two days of pipdine installation, and restored to their origind
condition and contours. Where this is not possible, site-specific plans will be developed to
minimise environmental impacts. Erosion and sediment control measures will be installed and
maintained until the area has stabilised and vegetation is sufficiently re-established (as discussed
in Section 10, Environmental Impacts and Mitigation). Sediment interception techniques may be
used and could include filter berms, silt fences and straw bale barriers.

Method 1 (Dry opencut - flumed)

In this method, water flow is maintained using temporary ‘flume’ pipes ingaled in the bed of the
watercourse:

e The trenchline-only is prepared by stripping the topsoil from the watercourse banks and
ramping them down to allow the safe ingtalation of the pipeline

e Suitably sized flume pipes (eg, flow does not exceed 80% of the flume pipe(s) capacity)
areinstaled

e The upstream end of the crossing is then dammed, forcing the flow through the flume
pipes

e Thedownstream end is then dammed to prevent backflow into the open trench

o Where appropriate, fish and other aguatic life caught between the dams are transferred
downstream of the crossing

e The pipe trench is then excavated below the flume pipes. De-watering and/or trench
supports may be used to facilitate safe excavation. If pumps are used, the discharge hose
istypicaly directed to an upland area that is well vegetated or through a filtering medium
to reduce silt loads, before the pumped water is alowed to percolate back into the
watercourse

e The pipeline is ingaled in the trench and the trench is then backfilled, initially with
subsoil and then with the stored river bed materials

e The riverbanks are then reformed and profiled in accordance with the project
Reinstatement Plan and erosion control measures (eg, silt fencing erosion control fabric)
areinstaled
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e The downstream dam, the upstream dam, and the flume pipe(s) are removed in that
sequence

Method 2 (Dry opertcut - dammed)
This method is similar to that described under Method 1 above, except the water pumped around
the trench:

e The site will be prepared as for Method 1 and a dam constructed upstream of the crossing
and within the approved ROW

e Pumps, intake hoses, and discharge hoses are installed to pump the water around to the
downstream side of the pipe crossing. Pumps will be fitted with grills to prevent fish
entering them where necessary and will be provided with secondary containment to
prevent fuel spills into the watercourse

e Energy dissipaters are typicaly used to prevent erosion/scour at the downstream
discharge point

e Once the pumps have begun diverting water, a downstream dam is installed to prevent
water from flowing back into the working area

o Where appropriate, fish and other aquatic life caught between the damsis transferred to a
point downstream of the crossing

e Thetrench is then excavated in a manner smilar to Method 1
The pipeisinstaled, the trench backfilled and the whole area reingated as for Method 1

Method 3 (Wet open-cut)

These are crossings using ‘wet’ installation by means of an open-cut trench. It is anticipated that
this method will only be used where ditches are either generdly dry or very small. The typical
procedure will be asfollows:

e Thesdteis prepared as for Method 1

e The river bed material is then excavated (potentialy through the running water) and
stored separately

e Thepipeisinstaled and the trench is backfilled

e Thepipeis protected and the whole re-instated as for Method 1

Trenchless crossings

Where the size and design of a watercourse is such that an open cut crossing is impractical, or will
result in too much environmental disruption, trenchless techniques may be used. A range of
techniques is available, as described below. It should be noted that many of these techniques,
including auger bores and pipe jacks, require deep excavations on either side of the crossng to
achieve the installation of the pipeline. De-watering, sheet piling and other techniques may be
required to enable excavations and construction techniques to be carried out in accordance with
hedlth and safety regulations.

The applicability of trenchless crossingsis highly dependent on local geotechnical conditions and
the techniques will typically require the utilisation of an area of land wider than the normal ROW
at either end of the boring. The principal advantage of the techniques over open cut excavationsis
that they can facilitate the crossing of sensitive or inaccessible features (eg, gorges, rivers, railway
lines, canals) with minimal disruption to those features.

Horizontal directional drill (HDD)

HDD is a large-scale operation that utilises lubricated hollow drilling rods to tunnel under a
feature. The first stage of HDD isto drill apilot hole using a string of drilling rods. Asthe drilling
proceeds, a drilling fluid, commonly known as ‘mud’, comprisng of water and bentonite (a
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naturally occurring clay mineral) is pumped down the centre of the hollow drill rods to the drilling
face. This lubricates the drilling rods and picks up cuttings before returning to the surface via the
drill hole. The drill fluid is then filtered to remove the cuttings and returned to temporary storage
tanks where it is held for re-use. The position and progress of the drill head is monitored and
controlled from the surface using electromagnetic detection equipment.

It is possible that the drill may encounter groundwater as it progresses. The pressure under which
the drilling fluid or mud is pumped down the borehole will be monitored to prevent migration into
the groundwater and vice versa. Similarly, HDD may be affected by voids or solids within the
substrate through which drilling is occurring. Drill fluid usage will be monitored at the surface to
confirm no significant losses are occurring. As it is non-toxic, bentonite mud is normally used for
drilling in areas where groundwater is likely to be encountered.

After the pilot holeis drilled, reaming devices are attached and pulled back through the borehole
to enlarge it to the required diameter. A pre-prepared section of pipe will then be pulled through
the borehole in one continuous action. This minimises the risk of it becoming stuck during the
pull. Bentonite is injected around the reamer to coat the borehole, and support the sides of the
hole as the pipe is pulled through.

The plant associated with directional drilling typicaly includes an HDD rig, two power units
mounted on skids, bentonite storage and mixing tanks, a filter for separating cuttings from the
drilling mud and a control cab. The pipe is usualy ‘strung’ on temporary roller supports for
fabrication and then winched into position.

Drilling and pull back operations are typically continuous, 24-hour operations lasting for up to
three weeks. Once the section has been completed, the drilling rig and associated plant are
removed. The drilling mud is usually sampled, analysed and disposed of offsite to a licensed
waste disposa facility.

Auger boring

A pit is excavated on one side of the crossing large enough to take the auger head and a full length
of pipe, approximately 12m long. A smaller receiving pit is excavated on the opposite side of the
crossing. A 'cutting head' is fixed to the auger drill at the front of the pipe. Power is transmitted to
the auger drill via a power unit that is temporarily fastened to the top and to the rear of the pipe.
This assembly is then lowered into the sending pit and is supported by cranes or side boom
tractors. Engineers then align and level the pipe to ensureit isinstalled in the correct location and
at the correct depth.

A combination of rotation of the auger drill within the pipe and a winch located on the front of the
power unit ingtalls the first pipe section with the excavated material being drawn from the cutting
head, down the auger drill flutes before exiting from the rear of the pipe. Additional work areas
are required on both sides of the crossing to accommodate the additional excavated material from
the pits and the auger boring equipment.

Once the first section of pipe is augured into the ground, the second pipe length is lowered into
the pit and welded to the first. The auger is then restarted. This process of lowering, welding and
auguring is repeated until the crossing is complete.

Pipejack (carrier pipe)

This congtruction method is generdly used on large diameter pipes and involves the carrier pipe
itself being ingtalled behind a protective shield using a combination of normal mining techniques
and hydraulic jacks to drive the pipe forward, with the excavated material being removed viathe
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exposed end of the pipe. As each pipe progresses forward then another is welded on; by repeating
this cycle the pipeisinstaled.

Microtunnelling

Microtunnelling could be employed for some of the crossings. This method involves placing pre-
cast concrete jacking pipes on the carrier pipe behind a microtunnelling machine with the
excavated material being removed mechanically viathe tunnel entrance.

The cutting head is lubricated with water and bentonite may aso be used to reduce friction. The
drill fluid is returned to the surface where it will be filtered to remove the cuttings and returned to
temporary mud storage tanks for re-use.

Equipment associated with microtunnelling will include a power unit, one or two storage tanks for
cuttings, separation plant and an operation board.

Used drilling fluids will be sampled, analysed and recycled or disposed offsite to a suitable waste
digposdl facility.

5.7.13.2 Road and rail crossings

Minor road crossings are likely to be accomplished by open trenching of one-haf of the road at a
time, with steel plates used to maintain one lane of through traffic at all times. Smaller rural roads
may be closed to through traffic, following consultation with local officiads and residents.
Appropriate sgns, barricades, and other traffic management measures, will be used to minimise
road user inconvenience and promote safety during temporary closure of roads. The pipe to be
installed in the crossing will be welded, inspected, and coated nearby. The completed fabrication
will be lowered into the BTC trench during a low traffic period, and one-haf of the trench

covered with sted plates to restore traffic. The trench will be backfilled in one-haf of the road at
atime, using aleartmix concrete or other readily compacted fill.

Rail crossings and major road crossings may be constructed using trenchless techniques similar to
those described above for watercourse crossings.

5.7.14 Block valve station construction

Following initial site grading activities, equipment foundations will be constructed. Equipment
will then be instaled, involving the mechanicad assembly and connection of the vave
components, the cathodic protection, the telemetry repeater and facility piping and wiring. The
site will then be surfaced and fenced.

5.7.15 Outline of facilities construction

The main pipeline facilities (ie, intermediate pigging ations and pump station) will be
constructed under a separate contract to the main pipeline/block valve construction. The work will
be conducted sequentialy at each facility, however it is likely that the contractors will choose to
work on a number of separate facilitiesin paralldl.

At each facility, the construction programme is likely follow the same typical sequence:

e Site surveying to determine the geotechnical, geophysical and topographical features of
each proposed facility site

e Locating, marking and isolating pre-existing underground services

e Raising or diverting existing overhead services such as power and telephone lines
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Perimeter demarcation and setting out

Establishment of temporary fences and gates

Establishment of access roads and interna facility roads

Site clearance and preliminary grading

Establishment of construction facilities (eg, materials stores, laydown areas, offices etc)
Completion of detailed geotechnical assessments as required to support the detailed
design of foundations for plant and buildings

Soil improvement and dope stabilisation, if required

Site excavation and placement to achieve the required cut and fill profile for the facility
Ingtdlation of underground piping, drainage systems, utility lines and chambers
Congtruction of retention ponds (as necessary)

Ingdlation of cathodic protection groundbeds

Instalation of building and equipment foundations

Placement of ground dlabs to support each building and key item of equipment

Placement of equipment and construction of buildings

Connection of the facility to the pipeline

Installation of all above ground utilities and services (including security, lighting, fire
fighting, process control and telecommunications systems)

Ingdlation of high security fencing and gates

Installation of outer security wall and the provision of gates to suit

Placing of granular surfacing to all unpaved plant areas

Landscaping (as necessary) including the supply, planting and establishment trees and
other appropriate plant species

e Reinstatement of temporary and permanent roads, paving, construction facilities,
overhead services and other items that have been damaged as a consequence of the work

5.8 TESTING AND COMMISSIONING

5.8.1 Hydrostatic testing

5.8.1.1 Testing procedures

The entire pipeline will be subjected to hydrostatic pressure testing to prove the strength and
integrity of the pipeline system, in accordance with the relevant standard (ASME B31.4).
Hydrogtatic testing of the BTC pipeline will involve filling sections with water and raising the
pressure to a minimum of 1.25 times the maximum allowable operating pressure (equivaent to
90% of the specified minimum yield strength of the material). (Note: although the governing
engineering standard ASME B31.4 cdls for an eight-hour test period a more rigorous test period
of up to 24 hours may be adopted for this project).

The pipeine will be tested in sections to:

e Limit the volume of test water needed at one time

e Limit elevation changes, dlowing the test pressure to be maintained between the
minimum required test pressure and maximum pressure which the pipeline will safely
withstand

e Suit availability of water sources and the projects waste minimisation objectives

e Accommodate the maximum stress criteria for each wall thickness

Hydrostatic testing activities will be carried out in sequence and will include the following:
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e Waelding of certified test ends onto each end of the pipeline test section

e Interna cleaning of pipeline sections using air or water-driven cleaning and gauging pigs
to remove congtruction debris

e Gauging pig run to confirm the internal geometry is within specified limits

e Controlled filling of pipéline sections with water

A temperature stabilisation period to allow the water and line pipe steel temperature to

stabilise

Pressurisation of the pipeline test section

A test pressure hold period (ie, commencement of up to 24 hour strength and leak test)

De-presaurisation of the pipeline test section

Controlled dewatering of the pipéline test section

Swabhbing of the pipeline test section to remove as much water as practicable

Removal of test ends

The displaced hydrostatic test water may be transferred to another section of pipe or discharged at
aauitable location. Filters and break tanks will be used to remove any solids and control the rate
of discharge. Discharge locations and rates will be agreed in advance with the relevant authorities.
If chemical additives have been used, the water will be tested and treated, as required, to ensure
all discharges are in compliance with applicable environmental requirements. During discharging
operations, samples for water quality analysis will be taken and stored for reference.

Following successful hydrostatic testing and dewatering of two consecutive test sections atie-in
closing weld will be carried out to link the two sections together.

5.8.1.2 Hydrotest water supply

Water for hydrostatic testing will be clean, contain the minimum achievable concentrations of
contaminants (eg, sediment, bacterid) and be non-corrosive. Water abstraction sources will be
selected to suit the geographical location of the pipeline and will be of sufficient quantity and
quality to fecilitate filling of the pipeline test sections without any detrimental effect to the
surrounding ecology and downstream consumers.

The number of hydrotest sections, their volume and the amount of water that can be reused for
more than one section will not be known until the completion of the construction contractors
detailed plans for construction and commissioning. Based on the information currently available,
it is likely that the Azerbaijan section of the BTC pipéline will be tested in at least four, and more
probably in eight to ten sections.

Hydrotest water will be abstracted from surface water bodies located in close proximity to the
BTC pipeline. The preferred source will be from one of the larger rivers crossed by the BTC
pipeline such as the River Kura. Hydrotest water will only be taken from and disposed of at pre-
approved locations. It is likely that the testing programme will require continuous water
abstraction for periods of several days at each abstraction point.

Prior to the commencement of the testing programme, the construction contractor will prepare,
and submit for approval, a Hydrostatic Test and Monitoring Plan. The plan will detail methods to
be used for water quality anaysis for pipeline filling and discharge, and the environmental
controls to be implemented to prevent or minimise the following potential impacts:

e Eroson at intake location (eg, by using a buoy intake)
e Erosion /scour protection at the discharge location
e Fish entrainment into the pump (ie, in identified fish habitats )
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o Fuel spillage (eg, secondary containment of pump)
¢ Inadequate reinstatement of disturbed lands.

Potential hydrotest water abstraction points identified by the construction contractor(s) will be
subject to an environmenta review by the project team prior to their adoption. All necessary
permits required for water abstraction and disposal will be obtained from the owner/occupier/local
authorities and will be in accordance with project environmental requirements. The test water will
be analysed to check quality before and after use; the use of chemicals will be minimised but it
may be necessary to add corrosion inhibitors, oxygen scavengers or biocides.

5.8.2 Pre-commissioning

Pre-commissioning of the pipe will ensure the pipeline system has been constructed in accordance
with the project design drawings and specifications. Unlike hydrostatic testing, pre-
commissioning activities will be carried out over entire sections of the pipdine (eg, from
launching pig trap to receiving pig trap). All tie-in welds and mainline equipment will have been
installed and the pipeline system will be mechanically complete.

For the pipeline, pre-commissioning activities will be carried out in sequence and will include the
following activities:

e Fina internal cleaning of the pipeine using cleaning pigs

o Geometric survey using a specialist calliper pig to confirm the internal geometry of the
pipeline
Drying of the pipeline using dry air
Dry lay up of the pipeline

Pre-commissioning of the pump stations, pigging stations and block valve stations will include the
following activities:

Internal cleaning of pipework by flushing with water
Hydrostatic testing of pipework

Internal inspection of pipework

Drying of pipework using either vacuum drying or dry air

5.8.3  Pipelinelay up

The project team will aim to minimise the period between introduction of hydrotest water and the
commissioning/ start-up (introduction of hydrocarbons) of the system. Where the period between
the introduction of hydrotest water and commissioning exceeds 30 days then a lay-up procedure
will be carried out as an integral part of the hydrotest and pre-commissioning procedures.

The system will be completely drained and free of dl standing water. The system will be dried to
a dew point of minus ten degrees centigrade or less at all exit points by blowing super dry air
through the system and pushing foam pigs through the sections between pigging stations. The pig
will be weighed at the beginning and end of the runs and the weights will be graphed to
demonstrate the rate of reduction of water content in the line. When the dew point of —10°C is
reached at the exit points, the pigging process will cease. The system will then be shut-in for not
less than 12 hours to alow it to come to equilibrium with the dry air. Exit dew points will then be
measured and, if found to be above -1°C, the drying procedure will be repeated. Once appropriate
exit dew points have been reached then the pipeline system will be shut-in with a positive
pressure until it is ready for commissioning and start-up.
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5.8.4

Commissioning

Commissioning of the pipdine, block valves and associated above-ground ingallaions will
ensure that the pipeline system has been constructed in accordance with the design and that the
system is ready for operation. Commissioning will aso ensure that there are no defects in the
pipdine system, which could cause problems during start-up (introduction of crude oil) or during
operation.

Commissioning activities for the pipeline and block valves will be carried out in sequence and
will include the following:

Checking the opening, closing, seding and operation of mainline block valves
Operational checks on all ingrumentation

Operational checkson al ICSS and control equipment

Operational checks on al metering

Checking the operation of all pressure protection systems

Checking the operation and settings of al pumping and associated equipment (eg, block
valves, filters, pre-heaters)

Checking the operation of other facilities (eg, generators)

Checking the CP system to ensure that it is operating

Undertaking integrity surveys to confirm continuity of pipeline coating

The minimum requirement for the commissioning of the BTC pipeline facilities will typicaly
comprise the following:

Start up and limited operation of permanent items of equipment and utilities by system
(eg, firewater, power generation, communications and control systems)

Nitrogen and helium leak-testing integrity checks (including in-line critical valve leak
testing) of hydrocarbon systems at the designated operating pressures of the plant

Purging of plant systems prior to the introduction of hydrocarbons

Closed-1oop running of process plant and equipment utilising appropriate test mediums to
prove system integrity and correct functioning

Plant performance trials conducted in accordance with specified performance criteria

The duration of performance trials and acceptance criteria will be based on the following
considerations:

Capacity of pipeline and facilities

Methods to determine stock levels at start and finish
Sample collection points

Methods of measurement

Adequacy of flow monitoring devices
Consumption of raw materials

Quiality of finished product

Reliability aspects

Consumption of utilities

Quantity and composition of effluent discharged
Temperatures and pressures

Flows and levels

Product specification requirements

Mass and energy balances
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Following the successful completion of all required testing of the BTC pipeline and its associated
facilities, and the implementation of al necessary management/contingency plans, it will be
brought into commission by filling with crude oil from Sangachal Terminal. All hydrocarbon
vessels and pipelines associated with the facilities will be purged with nitrogen prior to plant start

up.
5.9 REINSTATEMENT AND EROSION CONTROL

591 Introduction

Prior to the commencement of the construction programme the construction contractors will be
required to develop a project-specific Reinstatement Plan based on the project Reinstatement
Specification. The full width of the ROW and al other project areas will be re-instated in
accordance with the Reinstatement Plan on completion of the works. The contractor will aso be
required to incorporate reinstatement measures in their method statements for each critica
element of the construction programme (eg, watercourse crossings, site clearance, re-grading).
Additional details of the project reinstatement plans are provided in the Summary of
Reinstatement Plan (Part 5 of Technical Appendices).

The key areas that may require reinstatement are as follows:

The ROW

Congtruction camps

Pipe and materials storage yards
Maintenance areas

Temporary roads and transport facilities
Waste management and disposal sites

The following Sections provide a summary of the reinstatement works that will be required for
the BTC pipeline and are based on a reinstatement specification being developed by the project
team.

5.9.2 Reinstatement philosophy
The project reinstatement specification is based on the following principles:

o Disturbed areas will be reinstated to pre-congtruction conditions (eg, contours) to the
greatest practicable extent

o Disturbed areas will be stabilised to protect the integrity of the pipeline and minimise
potential impacts associated with erosion, transportation and sedimentation of material
from disturbed areas

o Disturbed areas will be re-vegetated to achieve conditions similar b those that exist
immediately adjacent to the ROW

e Regular monitoring of al reinstated areas will be undertaken until environmenta
requirements and goals are achieved

593 Erosion control

An assessment of the route has been undertaken to identify areas of potential erosion and to
support the development of appropriate eroson control measures for such areas. On the basis of
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the erosion assessment and the technical objectives of the project, the following goas have been
Set:

e Norisk of the depth of cover above the BTC pipeline being reduced

o Very low risk of offsite pollution and sedimentation

o Low risk of damage to bio-restoration by erosion of soils containing seedbank resources,
vegetative material and plants

Further details of the erosion assessment and the classification of the soils along the route are
provided in Part 5 of the Technica Appendices

5.9.4  Timing of reinstatement

Reinstatement of the ROW and facilities will be undertaken on a sequential basis dependent on
the completion of construction and hydrostatic testing activities in each area. Where practicable,
the ROW will be cleared of any residual construction debris, construction signs, and equipment
prior to the successful completion of hydrostatic testing. Reinstatement of the construction
corridor will then be garted. Following successful hydrostatic testing, al other areas will be
cleared and reinstatement started.

Should the proposed SCP construction follow directly from the BTC pipeline construction, full
reinstatement will only be carried out & part of the BTC project on sections that will not be
disturbed by SCP construction activities. Interim reinstatement and erosion control measures will
be undertaken over the remaining portion of the ROW with find reingatement of those areas
being undertaken under the SCP project.

If there is a delay of more than 12 months between the completion of interim reinstatement and
the start of construction of SCP for a route section subject to erosion control, then full erosion
control measures and reinstatement will be performed over the whole of the disturbed area.

River crossings will typicaly be reinstated as soon as practicable given the BTC project
constraints and regardless of the SCP construction schedule.

5.9.5 Site cleanup

Prior to demobilisation of construction personnel and equipment, cleanup activities will be
conducted in accordance with environmental standards and industry best practice. Cleanup
activities will consist of the removal and/or disposal of temporary buildings, equipment, tools, and
excess materiad brought onsite or generated during the congruction and commissioning
programme.

5.9.6 Interim reinstatement

In areas that are expected to be disturbed within 12 months by the installation of the SCP, interim
reinstatement measures will be implemented. The construction contractors will prepare a detailed
method statement that identifies appropriate measures for each section of the pipeline according
to the erosion potentid of that section.

5.9.7 Permanent reinstatement

Permanent reinstatement will be undertaken on completion of the BTC pipeline hydrostatic
testing in those areas that will not be subjected to disturbance by SCP-related activities and those
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deemed unsuitable for interim reinstatement. Elsewhere it will be undertaken after completion of
installation and testing of the SCP.

Thefirst stage of the reinstatement programme will comprise the regrading of al working areasto
achieve afinal surface that is sympathetic to the natural landform contours where practical. Any
required permanent erosion control measures (eg, diversion berms) will also be installed at this
time.

To facilitate natural re-vegetation of the ROW, the separately stockpiled topsoil and vegetation
debris will be spread over the surface of the ROW following completion of grading, as
appropriate. The contractor will be required to comply with all requirements for the reinstatement
of environmentally and ecologically sensitive areas, and will be required to submit a reinstatement
schedule and methodology which, as a minimum, complies with the project Reinstatement
Specification and the ESIA requirements (see Section10). In some instances, areas of senstive
natural habitats or high erosion potential may be seeded with a mixture of native plant species to
facilitate re-vegetation. If deemed necessary by the project management team, additiona surface
stabilisation measures may be adopted in areas of high erosion potential.

The key reinstatement principles are summarised below:

e Minimise reduction in soil quadity and sructure through predetermined stripping,
handling and storage procedures

o Use of appropriate temporary erosion control measures (including erosion matting,
sediment traps, silt fences, and filter berms)

e Useof permanent erosion control (including diverter berms, and trench breakers)

e Reinstate all third party assets affected by project activities in accordance with pre-entry
agreements

o Reingate al redundant spoil and waste disposal sites. These will be closed, capped and
landscaped in accordance with the relevant requirements of the project Reinstatement
Specification and waste management strategy

e Reingtate certain locations such as environmentaly sensitive areas, watercourses and
locations prone to erosion, as soon as practicable after installation of the pipeline. Any
development (including roads, tracks, bridges, construction camps etc) made to facilitate
construction at these locations will aso be re-instated to origina condition as soon as
practicable

e Undertake joint inspections of al reinstated areas (ie, involving contractors reinstatement
personnel and BTC Co representatives) to ensure that al necessary measures have been
undertaken

e Reinstatement of uncultivated areas to facilitate re-establishment of natural (pre-existing)
vegetation communities (including, as gpropriate, fina grading, ripping, cultivating,
reseeding and planting of trees and shrubs). Agricultura land will be tilled and I€ft for re-
seeding by land users

e A target minimum cover of pre-existing ground vegetation established within one year of
final reinstatement will be set for each reinstated area, on the basis of the floral
composition and environmental sensitivity of the area

e An aftercare, monitoring and corrective action programme will be developed and
implemented based on examining the bio-restoration process periodicaly after
reinstatement

Any fences, services, structures, roads, tracks, pavements or other facility affected by the works
connected with BTC will be repaired or replaced to a condition that is at least as good as that
found prior to construction.
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598 River bank reinstatement

Upon completion of construction works at a crossing, the banks and a surrounding buffer area will
be reinstated in a manner that reflects the local environmental conditions. The construction
contractor will produce method statements incorporating plans for erosion control, sediment
control and reinstatement, prior to the commencement of work at the crossings. As a minimum
the method statements will include information on the following:

e Recording of the origina channel width, depth and slope prior to disturbance to allow
reinstatement as near to the original asis practicable

e Construction of stable platforms designed to prevent changes in channel shape where

vehicles need to regularly crossthe river

Re-contouring of banks to match surrounding slopes

Environmental and engineering review of potential bank and bed stabilisation methods

Replacement of the channel substrate

Replacement of the bank topsail

Reseeding of the banks

The contractor will be required to submit a contract-specific Soil Erosion and Sediment Control
Plan, relating to areas subject to washout. Measures to be used in such areas may include the
provision of riprap, gabions or impervious membranes.

5.10 OPERATION, CONTROL AND MAINTENANCE

5.10.1 General

The pipeline system has been designed for minimal operational and maintenance intervention.
The operating and maintenance requirements for the pipeline system have been developed to
achieve the following objectives:

e Sdfety of operation for operations employees, customers and third parties

e Environmental compliance in accordance with HGAs, permits and authorisations, BP
company policy, and project plans, specifications, and requirements

e Continuity of supply within design criteria

Minimised operational expenditure consistent with meeting contractual obligations and

sustaining the design life of the system

Maintenance of the system'’s technical integrity and performance over its design life

Full compliance with statutory and regulatory obligations

Maintenance of the security of the system

To demonstrate ‘fitness for purpose’ of the BTC pipeline for the length of its design life
allowing it to operate at optimum condition during this period

e Centralisation and integration of operations and maintenance activities

The main Control Room will be located within the Sangacha Terminal. As an emergency
response centre, a high-level communication network (telephone/e-mail) will be established
between the Sangachal Terminal and the existing Emergency Response Centrein BP' s offices in
Baku.

The pipeline will be operated in accordance with international codes and standards. These codes
place stringent requirements upon the operating company to ensure that:

PROJECT DESCRIPTION
DECEMBER 2002
5-43



BTC PIPELINE ESIA
AZERBAIJAN
FINAL ESIA

The pipeline is operated safely

Staff are appropriately trained

A thorough programme of preventive maintenance isimplemented
The pipdlineis regularly surveyed

5.10.2 Operation and maintenance organisation

It is anticipated that the operation of the BTC pipeline will be managed by a dedicated team based
across the three countries of operation.

It is anticipated that maintenance resources will be based at remote locations dong the BTC
pipeline route and the Sangachal Terminal. Each facility will be responsible for a part of the BTC
pipeine within its geographical area, including associated block valves, pumping and metering
stations. The requirements for these facilities will be determined with regard to required
maintenance frequencies, personnel mobility and safety, communications, required speed of
response etc.

The potentid for sharing maintenance facilities with the SCP will be considered during detailed
design.

5.10.3 Pipeline control

There will be a manned centralised control centre at the Sangachal Termina Complex with
remote control units a pumping and metering stations, intermediate pigging stations and block
valves. The remote control units contain the field interface instrumentation egquipment for contral,
monitoring, supervision, shutdown, fire detection, mechanical packages and supporting utilities.

The filling and emptying of the crude oil storage tanks at Sangachal will be controlled from the
Sangachal Terminal. Selected information on the upstream supply infrastructure/plant status
including tank levels and booster pump status will be provided to the BTC Crude Pipeine
Operator by the termina management system.

Under normal conditions pipeline throughput will be achieved by controlling the number and
speed of the main ail line pumps at the pump station within Sangachal Terminal to achieve the
required flow.

5.10.4 Pipeline maintenance

The pipeline system will be monitored and maintained to ensure that the system, as designed,
constructed and tested, remains ‘fit for purpose’ throughout the BTC pipeling's design life. In
general, BTC pipeline surveillance, function checks and condition monitoring will be used to
anticipate system problems and dlow them to be rectified in a timely manner. Planned
maintenance will be implemented with the objective of minimising any risks associated with
long-term plant and equipment operations. The incorporation of planned maintenance has been a
fundamenta element of the project development to date and it will be implemented throughout
the operation of the BTC system.

BTC pipeline inspection and maintenance activities during operation will include the following
tasks:
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Pipeline monitoring and surveillance

Special crossing inspections

Monitoring of population and third-party activitiesin close proximity to the BTC pipeline
CP system monitoring

Inventory monitoring surveys

Functional operational checks and verification of plant and equipment

Routine maintenance of plant and equipment at pre-defined intervds

Maintenance procedures for the BTC facilities will be developed and scheduled utilisng a
computerised maintenance management database. Maintenance procedures will provide the
necessary ingtructions and technical information to support operational and maintenance activities
that are necessary to satisfactorily maintain day to day plant operation, including:

Stage by stage inspection, care and maintenance instructions
Essentia manufacturers maintenance instructions and references
Isolation and permit to work requirements

Previous historical reading/results etc

5.10.5 Wax removal

Below atemperature of approximately 38°C, waxes entrained in the crude oil start to solidify and
form lumps within the fluid. Provided that the fluid does not stop flowing, these lumps will
predominantly remain suspended in the crude and pass through the system.

Maintenance pigs will be used to remove or re-entrain wax that collects within the BTC pipeline
or block valves. Following each pigging run the contents of the pig receiver will be drained to
facilitate the remova of any residual wax collected by the pig. Collected wax will be pumped
back into the BTC pipeline upstream of the mainline pumps. Alternatively, the oil may be
warmed or pressurised to keep the wax entrained in the crude ail asit passes through the receiver.
As aresult of these measures, it is not anticipated that significant offsite disposal of waste waxes
will be required in Azerbaijan.

Final removal of the wax from the BTC pipeline system will occur at the Ceyhan Termina where
it will either be left in stu within the exported crude or removed and taken offsite for appropriate
disposal.

5.10.6 Export system monitoring and pipeline surveillance
BTC pipeline surveillance will include the following activities:

Patrolling

Aerial survey

Vantage point survey

L eakage survey

Liaison with owners/occupiers, tenants and authorities
Coating defects survey

CP system monitoring

Online intelligent pigging

The surveillance programme will monitor the entire BTC pipeline length, however particular
attention will be given to sensitive locations such as.
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Settlements

Watercourse crossings

Rail and road crossings

Minor and magjor course deviations
AGldgfacilities

The design of the surveillance programme will aso take into account experience gained through
the operation of the NREP and WREP in Azerbaijan.

In addition to the pipeline surveillance measures described above, closed circuit television
(CCTV) and intruder dlarm systems will be provided at each facility and ball valve site.

5.10.7 Training provision

During project development BTC Co will develop a comprehensive training programme for al
BTC operation and maintenance personnel. The programme will deliver operations, maintenance
and safety training requirements as well as ongoing development of personnel skills.

Skills will be regularly assessed, and a system maintained for recording and ensuring that all
personnel working on the BTC pipeline system are fully trained and competent to perform their
assigned duties.

Similar standards of training and competence will aso be required of all of the contractors
personnel who may be required to work within such facilities during operation.

5.10.8 Helicopters

Provision will be made for the use of helicopters to support normal operations. In particular, they
may be used to facilitate routine surveillance of the BTC pipeline corridor.

The srategic locations and the minimum requirements to facilitate helicopter services will be
developed during the detailed design.

5.11 Decommissioning and Abandonment Plans

5.11.1 Legal basis

The HGA continues to be effective for a primary term of 40 years from the date of first shipment
of oil. The BTC pipdine is therefore being built with an initial design life of 40 years. Some of
the associated facilities, for example the pump gtations, are being designed for an initial life of 20-
30 years, maintainable for a longer operational period in line with the BTC pipeline design life.

Should the HGA be terminated for any reason during the period of BTC Co ownership of the line
then BTC Co or its successor(s) are required to provide to the Azerbaijan Government a written
Abandonment Plan detailing:

e Removal of al surfaceinstallations
o Clearance of al equipment from waterways and marine areas that may pose a
navigationa hazard
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e Drainage and disposal of any remaining oil in the facilities

e Disconnection of the pipelines from supply of oil, and abandonment in place or remova
where abandonment causes arisk to the environment

o Filling dl abandoned underwater pipelines with water or inert material and the sealing the
ends

e Re-vegetation of the pipeline corridor consstent with the terrain features and other
prevailing conditions

Within 30 days of termination of the agreement a plan must be prepared describing how this will
be achieved. This Abandonment Plan will be subject to approva by the Government. An ESIA
will be prepared prior to implementation of this plan, to assess and minimise potentia
environmental and socia impacts arising from the abandonment operations. This abandonment
ESIA will be submitted to the Government.

Upon completion of the abandonment operations an assessment of contaminated land will be
prepared recording the final contamination status of the location of the project facilities. This
assessment will be subject to governmental approval.

In the event of abandonment of the line during BTC Co ownership then BTC Co will carry out
monitoring for a period of two years in order to identify (and if required remediate) any adverse
environmental impacts related to pipeline activities that may subsequently become evident.

5.11.2 Technical solutions for abandonment

As stated above, exact details of how facilities will be abandoned will be determined prior to
abandonment, and agreed with the Government. Therefore it is not possible to determine at this
stage exactly what techniques will be used. However, these will be in accordance with recognised
international standards.

Possible abandonment techniques might include:

Removal of dl surface facilities and appropriate reinstatement

De-oiling of the BTC pipeline, and disposal or re-use of any waste oil

Filling the pipeline with air or nitrogen to dightly over atmospheric pressure

Maintaining a functiona CP system to prevent corrosion, as corrosion could lead to

subsidence

e Investigating any corrosion that does occur and excavating the BTC pipeline section if
necessary

e Inthe event of a high risk of subsidence it may be necessary to fill sections of the BTC

pipeline with concrete to prevent collapse

5.11.3 Handover of facilities

BTC is being designed and constructed as a ‘ Build-Operate-Transfer’ project. This means that 20
years after first export of oil ownership will transfer from BTC Co to SOCAR. It is possible that
the member companies of BTC Co will retain a small holding in the pipeline system after the
transfer of ownership to SOCAR.

Therefore, whilst the design life of the BTC pipeline is 40 years the period of BTC Co ownership
is 20 years prior to handover of ownership to SOCAR.
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5.11.4 Health, safety and environmental management

Health, safety, environment, and social (HSES) management plans will be developed to ensure
compliance during the operational phase of the project. Wherever possible, the BTC HSES
management system will be integrated with both the pre-existing upstream and WREP systems
and any systems that are to be developed for the SCP.

The HSES management procedures that will be adopted for the project are described in detail in
Section 15, Management and M onitoring.

5.12 PROJECT RESOURCES, WASTES AND EMISSIONS

5.12.1 Labour

5.12.1.1 Construction

Although the size and composition of the workforce will be at the discretion of the construction
contractors, (subject to BTC Co approval), it is anticipated that construction will involve
approximately 2,300 personnel. The workforce is likely to comprise approximately 1,600
personnel for the pipeline construction, 400 personnel for the facilities construction and 200 to
300 for the temporary facilities (ie, construction camps and pipe yards).

5.12.1.2 Operation

It is expected that pump station PS-A2 would be permanently manned by up to 10 personnel and
that approximately 20 to 30 further staff will be employed aong the pipeline. The intermediate
pigging stations would not be permanently manned by technica staff, but would typically have a
crew of five workers during a pigging run. It is anticipated that security personnel will be present
at the pigging stations on a permanent basis. Block valve sites would not be staffed under normal
operating conditions.

5.12.2 Construction equipment

The construction works will require the deployment of earth moving and specialist pipeline
construction equipment. A summary of the estimated mobile and other related equipment required
to accomplish the pipeline ingtallation is presented in Table 5-6. It should be noted, however, that
the precise type and number of equipment will be at the discretion of the construction contractors.

Table5-6 Major mobile plant summar y

Plant Type Estimated Number
Off highway tractors 50-100
Motor graders 10-50
Cranes 10-50
Pick ups 50-100
Dozers 50-100
Excavators <10
Sideboom 10-50
Pumps <50hp 10-50
Air compressors <50hp 10-50
\Welders <50hp 50-100
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Plant Type Estimated Number
Rollers <10
Trenchers <10
\Welding Rigs 10-50
Cement Mixers 10-50
Forklifts <10
Loaders/Backhoes 50-100
IAgricultural Tractors <10
Dump Trucks 50-100
Off highway trucks 50-100
Generators <50 hp (350W) <10
IAmbulances <10
People Cabs 10-50
Buses 50-100
Trailers 10-50

Major stationary plant anticipated for the construction phase is presented in Table 57 below.
Table5-7 Major stationary plant associated with pipeline construction

Location

Plant

Function

Construction camps
(location and number to be
decided by construction
contractor)

Main power will be
provided from diesel
generators on site.
Emergency diesel
generator(s) would also be
provided.

Main power and
emergency power
generation for
construction camps

Sewage treatment system
Potable water system

Sewage treatment and
provision of potable
water

Waste Incinerators

Waste management
during the construction
period

Sewage treatment system
Potable water system

Sewage treatment and
provision of potable
water

Pipe storage yards
(location and number to be
decided by construction
contractor)

Main power would be
provided from diesel
generators on site.
Emergency diesel
generator(s) would also be
provided.

Power generation and
emergency power
generation for pipe
storage yards

Sewage treatment system
Potable water system

Sewage treatment and
provision of potable
water

Waste incinerators

Waste management
during the construction
period

5.12.3 Construction materials

Estimates for consumption construction material are presented in Table 58 below. Amounts are
estimates only.

Table 5-8 Estimated resource requirements for construction

Resource Type |  Estimated Amount | Units
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Resource Type Estimated Amount Units

Line pipe 154,300 Metric Tonnes
Aggregates (sand and gravel) 40,000 m’
Concrete 23,000 m®
Cement (within concrete above) 8,000 Metric Tonnes
Asphalt/Tarmac 60,000 m
Timber 3,200 m®
Fuel/Diesel 37,600,000 Litres
Structural Steel 3,000 Metric Tonnes
Welding gas 60,000 m’
Coating materials 1,505,000 m
Fibre optic cable 445,000 Metres

5.12.4 Energy

5.12.4.1 Construction fuel consumption

Diesel fuels will be required for the operation of all mobile and stationary plant as presented
above. It is estimated that 53,000 tonnes of diesel will be required for the entire construction

period. These figures do not include shipping and rail transportation fuel consumption.

5.12.4.2 Operational Fuel Consumption

In the worst case from the emissions standpoint, combustion plant will operate on liquid fuels,
predominately crude topped distillate. Consumption is estimated (for the programme of plant

installation and operation as discussed earlier):

e 100 tonnes per year prior to construction of the pump station

e 132,000 tonnes per annum following congtruction and commissioning of PS A2

5.12.5 Water supplies for construction and operation

5.12.5.1 Construction

Raw water for sanitary and washing requirements at each of the construction camps and pipe

yards will be sourced from one or more of the following:

Springs
Rivers
Canals

Purpose-designed and constructed boreholes
Locd civil or municipa supplies

These sources may aso be used for potable water supplies if the water quality is shown to meet
the World Health Organisation (WHO) drinking water guidelines. Should the water supplies fail
to meet the guidelines, the following options will be considered:

e Ingtallation and operation of a dedicated water treatment plant
o Useof bottled water transported to the site
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5.12.5.2 Operation

It is anticipated that water supplies for the pump station will be sourced from a deep borehole.
located within the pump station site. Where necessary, water will be transported from pump
stations to smaller facilities (eg, intermediate pigging stations) by tanker truck as required. Water
treatment will be undertaken at each facility with the aim of providing supplies suitable for
potable water use and, if necessary, service water use. The type and extent of treatment will be
dependent on the size and nature of the facility being supplied, and the qudity of the water

supply.

The water treatment plant for pump station PSA2 will be designed to operate with the minimum
of operator input. The design and operation of the plant will incorporate measures to minimise the
use of chemicals and the production of liquid and solid wastes. Raw water supply at the site will
be provided from a borehole drilled to a nominal depth of 100 m. If at the target depth of 100m no
suitable water supply aguifer has been identified, the borehole will be progressed to greater depth
or at adifferent location under the direction of a qualified hydrogeologist.

The borehole design will be prepared by the supervising hydrogeologist and will include features
designed to minimise the potential for cross-contamination of aguifers and to avoid the migration
of contaminants (including oil) from the surface to the aquifers.

The water treatment plant at the pump station will produce potable water that, a minimum, meets
the WHO drinking water standards and BTC Co requirements.

The plant will be designed to produce an average of 1m’/h of potable water. It is anticipated that
the treatment plant/process will include the following:

Preliminary disinfection using hypochlorite (or similar)

Filtration to remove solids

Free chlorine removal through carbon filters

A reverse osmosis unit

Treated water disinfection with hypochlorite

An ultra-violet (UV) sterilisation unit capable of processing 10m°/h of water. This plant
may be located away from the main water treatment plant but will be directly linked with
the potable water pumps

e Backwash accessories, tanks, pumps and reverse osmosis cleanin-place facilities

Each pigging station will be supplied with raw water by means of a water truck, or where
necessary bottled potable water. An above ground service water storage tank will provide on-site
water storage capacity. An anticipated peak flow water requirement of 5n7° per hour is expected
for the pigging stations

Each facility will be provided with a UV sterilisation unit suitable for the treatment of up to 5

m’/h. The sterilisation unit will be designed and installed with the aim of ensuring that water is
safe and free from bacterial or algal contamination at the point of use.

5.12.6 Wastes

5.12.6.1 Introduction

The congruction project will generate inert, non-hazardous and hazardous wastes over a period of
up to tree years. Operation of the BTC pipeline will result in continued generation of small
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volumes of inert, non-hazardous and hazardous wastes for the remainder of the lifetime of the
pipeline system.

Figure 5-15 outlines the principal wastes that will be generated during the construction,
commissioning and oper ation of the BTC pipéline.

Figure5-15 Project activity waste summary
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5.12.6.2 Project waste management strategy

A waste management strategy has been developed for construction, testing, commissioning and
operation. The strategy was designed to address the needs of both the BTC and SCP projects and
takes account of proposals made for waste management by the other oil industry projects in the
region. It also provides for synergistic development of waste management strategies with these
projects.

Prior to the commencement of the construction programme the BTC team will prepare a Project
Waste Management Plan (WM P). The WMP will:

e Propose a minimisation/collection/storage/treatment/re-use/disposal route for each waste
stream; identify potential third party re-users, propose incinerator types, duties and
locations

e Describe possible locations of landfills or long-term storage sites

e State the method to properly managing (ie, training, storing, containerising, labelling,
transporting, disposing) wastes

o Describe the transition of control from the construction contractors to the operator,
including arrangements for wastes associated with commissioning

Relevant aspects of the WM P will be prepared in conjunction with the consgtruction contractor and
will be reflected in their own management plans for construction wastes.
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5.12.6.3 Project waste management principles

Sandards

The BTC project will aim to adopt the standards specified in European Community (EC)
directives and regulations on waste management.

Duty of Care

The principles of ‘duty of care' (ie, the responsibility of a generator or owner of waste to ensure
that it is handled, transported and disposed of in an appropriate manner) for wastes and waste
ownership by the waste generator will be adopted by the BTC project throughout the construction,
commissioning and operation of the pipeline. During congruction and commissioning the
congtruction contractor(s) will share the duty of care for those wastes generated by construction
activities with BTC Co. During operation the duty holder will be BTC Co or their successors. The
BTC Company, as the top-level managers of the project activities, have the ultimate duty of care
for overal waste management.

Waste inventories and classfication

Waste inventories will be created to quantify and characterise waste streams at each stage of the
project. Separate inventories will be developed for construction wastes and for
commissioning/operational wastes. As a minimum, wastes will be classified into four types, as
follows:

Inert Waste as defined in Article 2 of the Landfill directive 1999/31/EEC
— essentidly  non-degradable, non-leaching and non-reactive
materials.

Hazardous Waste Waste classified as hazardous according to Article 1(4) of Directive
91/689/EEC.

Non Hazardous Waste Waste that is neither inert, nor hazardous nor wastewater. It includes
‘municipal waste' as defined in Article 2 of the Landfill Directive
1999/3VEEC.

Waste Water Fresh water that is contaminated as aresult of project activity.

Further subdivisions of these classifications may be developed and adopted on the basis of the
treatment requirements (eg, incineration) and ultimate disposal point (eg, reuse, recycling,
landfill) for each individual waste material.

The principal waste disposal options for each waste stream will be as follows:

Table5-9 Waste disposal options

Waste Stream Principal Disposal Options

Inert waste: e Transfer to a third party for recycling or re-use

e Processed and used for construction and reinstatement purposes

e Burial in a landfill designed and operated in general accordance
with the Landfill Directive (1999/31/EEC)

Non-hazardous e Transfer to a third party for recycling or re-use. A special case of

waste this is to spread it on land for agricultural purposes. The waste, the
land, and the spreading operation will be in general accordance with
EC Directive 1986/278/EEC

e Burial in a landfill designed and operated generally according to the
Landfill Directive (1999/31/EEC)

Hazardous waste e Transfer to a third party for re-use
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Waste Stream Principal Disposal Options

e Burial in a landfill designed and operated generally according to the
Landfill Directive (1999/31/EEC)

The volumes of waste requiring ultimate disposal will be minimised both through the control of
waste generation and through incineration. Inert and non-hazardous wastes that cannot be reused
or recycled may be incinerated in an incinerator designed and operated in general accordance with
EC Directive 89/369/EEC on Municipa Incinerators. Hazardous wastes may be incinerated in an
incinerator designed and operated in genera accordance with either EC Directive 1994/67/EC or
EC Directive 89/369/EEC depending on the waste involved.

Hierarchy of Waste Management Practices

Each waste stream will be managed according to the following hierarchy of techniques, in which
the technique chosen should be the first in the hierarchy that is safe and practicable:

Eliminate or minimise the waste stream by choice of procedure or technology
Re-use as amateria

Re-use as afud

Process and re-use as a materia

Process and re-use as afuel

Incinerate and re-use or landfill the ash

Landfill (not applicable to waste water)

Discharge to areceiving water course (applicable only to wastewater)

Transfer of Waste to Third Parties

It is expected that there will be a wide variety of potential third parties that may receive wastes
generated by the BTC project. These third parties will include commercia waste disposa
contractors and entities (corporate or individual) that have the capacity to reuse or recycle
individual waste materials.

In generd, transfer of a waste to a third party for ultimate disposal will only be permitted if the
part of their operation that is used for BTC poject wastes meets specified EC standards. The
disposal of waste timber and other reusable project wastes to the local population will, however,
be permitted on the basis of a case-by-case review undertaken by the BTC Management Team.

Trans-boundary Waste Shipment

It is not anticipated that trans-boundary (international) shipment of wastes will be required for any
element of the BTC project. Should the case arise where such shipments are found to be
necessary, the shipments will comply with the relevant bilateral protocol and with the relevant
requirements of the EC Regulation on the Supervision and Control of Shipments of Waste
(Regulation 259/93).

5.12.6.4 Construction and commissioning waste management

The construction contractors will be responsible for the management and disposal of wastes they
generate during the construction and commissioning phases of the project. The contractua terms
set for the construction programme require al waste operations and waste facilities to meet the
requirements of the relevant EC legidation and guidelines. The adoption of EC standards is
consstent with the stated project aim of meeting international standards and with the
commitments made in the HGA for Azerbaijan.
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Table5-10 presents an indicative and approximate estimate of the wastes that will be
generated by the BTC construction project in Azerbaijan:
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Table5-10 Indicative construction waste breakdown

ITEM Total ITEM Total
(tonnes) (tonnes)
SOLIDS SLUDGES

Activated carbon 7 Inorganic Minor
Bricks & building materials eg, plaster 20 Organic
Cement (dust) 1 - Grease Minor
Clothing & PPE 15 - Paint 1
Concrete — cured 60 - Pipeline coating materials 25
Paper and card 330 Sewage sludge 130
Plastic bottles, cans, drums & packing 330 LIQUIDS
Plastic drums with pipe coating epoxy 50 Aqueous (Excluding Hydrotest Water)
Water inlet filters 3 Blackwater (eg, sewage liquids) 45,000
Vehicle parts 1.1 Drum cleaning waste 950
Glass 390 Greywater (eg, oily water, wash water) 105,000
Grease, rags & oil absorbents 40 Washdown water (pipeyards and camps) 315,000
Incinerator ash 460 Oily
Insulation 1 Diesel Waste 15
Light bulbs & tubes 0.2 Diesel generator — lube oil 35
Paint cans & brushes 0.05 Miscellaneous oils (incl. hydraulic) 3
Polystyrene products 15 Vehicle & equip. maintenance - lube oil 15
Stone & rock None MISCELLANEOUS WASTES
Tyres 15 Batteries and Electrical
Cleared trees & branches 850 Dry batteries 14
Cleared undergrowth, shrubs, etc 80 Wet batteries 4
Wastg timber — Minor Misc. electrical or electronic 0.4
Packing crates &'S|mllar 170 Bulk electrical (switchgear, fittings, etc) 0.4
Concrete shuttering 40 Chemicals

' Metals Acids Minor
Welding rods 8 Adhesives 04
Aerosol cans 2 Bitumen 130
Aluminium Minor General chemicals 15
Cans - 65 Fire fighting foam 1
Sheeting 2 Glycol Minor
Exhaust catalysts 0.2 Solvents 1
Copper (electrical wire, facilities services) Minor Radioactive (eg, testing sources) Minor
Plastic-coated cables 0.4 Domestic
Pipe-end protectors 20 Food 330
Steel (including stainless) 800 Clinical 07

There are currently no waste disposal facilities in Azerbaijan that meet the minimum technical
requirements set by the project. The principal waste disposa options available for the congtruction
project are therefore:

e The creation of independent landfills and incinerators by the contractors specifically for
project wastes

e Incorporation of the project needs into a regional waste facility development to cater for
oil industry wastes from a number of sources including production and exploration
activitiesin the Caspian

Given the project schedule and the current availability of waste disposal facilitiesin Azerbaijan, it
is probable that the contractors will choose to establish at least one landfill facility and to employ
at least two mobile/semi-mabile waste incinerators.

In order to achieve the timely establishment of a landfill, given the overdl project schedule, it is
likely that the construction contractor will prioritise siting studies and permitting approvals with
the aim of initiating them soon after the award of the contract. Some wastes (principaly
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hazardous materials) may require secure storage for an extended period whilst the ultimate waste
disposal point is chosen and a landfill is established. Waste storage areas will be designed,
constructed and operated in general compliance with internationally recognised standards,
including the relevant requirements of EC Directive 75/442/EEC and 91/156/EEC.

It is proposed that most combustible construction wastes will be compacted at the pipe storage
yards and construction camps prior to incineration. Various wastes generated at the ROW and
camps will also be transported to incinerator sites for disposal. At this stage of project
development, it is not possible to present details of waste incineration units that may be applied,
however the chosen system(s) will be operated in genera compliance with EC directives
89/369/EEC; 94/67/EEC; 91/689/EEC and COM (97) 604.

During commissioning a considerable quantity of waste will arise, mainly due to clean-up of
construction wastes. It is planned that the construction landfill operators will be retained through
commissioning until routine operation is established.

The contractors will be required to develop construction specific waste management plans prior to
the start of the construction work. At the start of the construction contract, the contractors will
undertake a waste minimisation/treatment/disposal  study, guided by the project waste
management strategy. The study will identify and quantify the expected wastes and describe:

e Proposasfor reduction, treatment processing

e Third parties to whom waste will be transferred for re-use

o Thelocations of landfills or waste storage sites to be adopted or developed for use by the
project

The findings of the study will be used in the development of the congtruction waste management
plans. At a minimum, these plans will include:

A consolidated summary of the applicable regulaions and restrictions governing the
generation, handling, treatment and disposa of wastes generated during the
construction/commissioning phases of the project

e Any permitting requirements for waste treatment or disposal

o Detaled method dtatements for each edement of the waste management handling,
treatment and disposal process

e Any third party agreements for waste handling, transfer or disposal

After construction of each section of the route is completed, the waste handling/disposal facilities
established under the construction programme will either be:

Closed

Retained for long-term pipeine operation

Retained for use by the BTC project

Transferred to alocal operator for general use by the community

If a waste handling/disposal facility is closed, the congtruction contractor will be required to
ensure it is appropriately de-commissioned (ie, including capping of any landfills), and the
surface will be re-instated according to the project reinstatement strategy. If the facility is
retained, it will be transferred to the operator or BTC contractor. Transfer to a local operator is
most likely where the landfill is an extension of an existing site and it is not required for future
company use.
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5.12.7 Construction waste and emissions inventories

5.12.7.1 Releases to the atmosphere

Atmospheric and effluent emissions associated with the construction activities were derived from
the type and number of construction plant used and from the duration of each congtruction
activity. These estimates are presented in Table 5-11, below.

Table5-11 Assessment of combustion emissions arising from construction activities over the entire 15
month construction phase

Source NO,® | CO SO, PM VOC CO, CH,
Tonnes
Pipeline construction 2,096 960 170 197 249 150,000 15
Waste incineration*” 4 1 4 29 No 2,000 No
data® data®

Power generation at 1,158 249 77 82 86 43,000 8

construction camps @

Total 3,258 1,210 251 308 336 195,000 23

) Based on the totd estimated volume of waste incinerated for all camps

@ Based on total power requirement, for all camps, of 5.61MW

@ No data was available to enable estimation of VOC emissions from waste
incineration, however VOC emissions from this source are not expected to be
significant.

@ No data was available to enable estimation of methane emissons from waste

incineration, however methane emissons from this source are expected to be
negligible in comparison to CO, emissons.
© AsNO,

5.12.7.2 Hydrotest Water Disposal

The maximum theoretical volume of hydrotest water would be equa to the entire pipeine
capacity in Azerbaijan (ie, approximately 470,000 m®), however hydrotest water re-use will
reduce this very considerably. Prior to the testing, the construction contractor will be responsible
for the development of a hydrotest water supply, use and discharge strategy that incorporates
measures to ensure efficient resource usage and ensures that abstraction and disposal of hydrotest
water is appropriately managed.

Hydrotest water disposal procedures will be dependent on the quality of the water and the nature
of any lay up (ie, temporary mothballing) period that has been undertaken. The contractors
Hydrostatic Test and Monitoring Plan will include detailed method statements for al water
disposal activities. The following sections outline the general procedures that will be applied.

To the greatest extent possible, Hydrotest water will be discharged, via break tanks and additiona
filters as appropriate, into the next section of pipeline to be tested. If necessary, additional water
will be added to make-up any losses or differences in lengths of test section. If surplus water is
encountered then it will be discharged at approved locations. Prior to the discharge of any
hydrostatic testing waters to the environmert, the water will be tested and the results known.
Water will be discharged in a manner that prevents environmental impacts (eg, scouring, erosion)
to land surfaces and/or watercourses.
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It should be noted that all water discharged from a pipeline following hydrotesting would be
discoloured/stained. Although visible, the levels of concentration are normally very low and as
such can be safely discharged to the environment (ie, to vegetated ground and then indirectly to
watercourse or directly to watercourses). The concentration of iron and other potential
contaminants in the discharged water will be determined and, if found to be above approved water
quality parameters, one of severa options for appropriate disposal will be adopted:

e The hydrotest water will be diluted prior to discharge or the discharge rate will be
reduced

o The water will be held in an approved holding area and alowed to evaporate off, the
remaining iron residue will either be collected for proper disposal, or if concentrations are
at or below acceptable limits, abandoned in place. Although this option will be retained
for use should circumstances require, it should be noted that it is not currently anticipated
that evaporation ponds will be used

e Chemicals (eg, manganese dioxide) will be added to neutralise the environmental effects
of theiron

Hydrotest water that does not meet the water quality standards for direct disposal will not be
discharged directly to the environment. After dewatering and disposal activities are complete,
disturbed areas will be restored to their pre-construction conditions.

5.12.7.3 Waste management during pipeline operation

Upon completion of the commissioning phase, the project WMP will be re-formulated as an
operational WMP. This plan will set out al necessary waste management procedures for routine
and exceptiond activities associated with the operation of the BTC pipeline. The operationa
WMP will be formulated with the aim of integrating the BTC waste management procedures into
existing strategies and to maximise synergies with other projectsin the region.

Given the limited range and extent of activities that will be undertaken on the BTC pipeline
during operation, it is anticipated that the volume of waste produced will be very smal,
particularly during Phase 1 of the development (ie, prior to the commissioning of pump station PS
A2).

It is expected that the operator will adopt some of the third party agreements made by the
construction contractors as long-term disposal routes. It is aso anticipated and that some or al of

the waste handling/treatment/disposal facilities established during construction will be adopted for
operational use.

5.12.8 Solid and non-agueous waste

Solid and non—aqueous wastes for the operational phase of the project have been estimated by the
engineering design team at approximately 21 tonnes per annum. It is anticipated that these
materials will principally comprise domestic type wastes.

5.12.9 Waste water

5.12.9.1 General principles

Wastewater will be minimised by efficient use of raw water and water management schemes will
be devised for both construction and operation. In order to minimise waste, the management
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schemes will aim to ensure that water is re-used whenever practicable prior to treatment and
disposal.

All wastewater, except for uncontaminated rainwater, will be treated prior to discharge. The
standard of treatment, (ie, the limits in terms of concentration and/or flow of contaminants) will
be location—specific and dependent on the conditions at the point of discharge to the environment.
At aminimum, the rdlevant World Bank environmental performance guidelines will be complied
with.

Run-off and dewatering from construction sites will be treated to remove suspended silt and other
solid matter, as necessary. Other contaminated wastewater will be treated to the standards set out
in the EC Directive on Urban Wastewater Treatment (1991/271/EEC). Where the Directive
specifies different standards for different population ranges, the stricter standards will be chosen
for the more sensitive receiving waters. Wastewater treatment facilities will be established at
major congruction camps and facilities. Other minor locations will use portable treatment
equipment.

It is expected that water treatment plants will be established at the pumping station, the main
construction camps and potentially at pigging facilities. These are likely to be capable of
accepting a range of segregated wastewaters. Short-term camps are likdly to have simpler
facilities, such as packaged sewage treatment units and tanks to receive waste from chemica
toilets.

If any wastewater is transferred to a third party for treatment, the requirements will be equivalent
to those applying to third party landfill sites.

5.12.9.2 Operational Wastewater Streams and Treatment

The principal point of generation of wastewater under operationa conditions will be pump station
PS A2 Table 512 presents indicative estimates of the wastewater generation during the
operational phase following the commissioning of pump station PS A2

Table5-12 Wastewater associated with total operational activities

Black water 600 m°
Grey water 200 m°
Note:  Assumes worker numbers remain

constant for entire export period.

A number of agueous wastes would be generated at the proposed pump station sites, of severd
categories. Each would require different treatment schemes. The streams arising, and their outline
treatment is presented in Table 513. Fina design of wastewater treatment at pump station sites
will achieve all project standards for water quality.

Table5-13: Outline wastewater treatment

Wastewater Stream Outline Treatment
Domestic waste water including sewage Sewage Treatment Package (STP)
Operational waste water from workshop Oil-water separator (OWS)
facilities, process area and equipment washing
(clean)
Operational waste water from workshop Held in sumps for either:
facilities, process area and equipment washing | Waste tanker collection
(contaminated) Trickle feed to STP
On/off site incineration
Rainwater runoff from roofs and undeveloped Discharge to the environmental without
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Wastewater Stream Outline Treatment

areas treatment

Rainwater runoff from process slabs and tank OWS and any supplemental treatment to
bunds where there is a risk of oil contamination | achieve project water discharge standards

Rainwater runoff from clean areas Discharged to the environment without
treatment

Firewater runoff from an incident triggering the Held in firewater detention pond (FDP) for

deluge system process and storage areas assessment of suitable treatment and

disposal (possibly OWS, STP or tanker
collection — to be decided for each incident)

Backwashings from water treatment filters and ows

plant
Drainage from raw water, potable water or Discharged to the environment without
firewater tanks treatment

The likely treatment methods for each type of wastewater are described in more detail in the
following sections.

Domestic wastewater

Domedgtic wastewater from the major AGIls and construction camps will be passed to a sewage
treatment package (STP), specificaly designed for the site throughput, to reduce suspended
solids, chemical oxygen demand (COD) and biological oxygen demand (BOD). The construction
contractor will determine the details of the STP design as part of their detailed design
responsibilities.

The outflow from the plant will then be passed for offsite discharge.
Operational wastewater (clean)

Where there is minimal risk of oil contamination, such as domestic sinks, operational wastewater
will be treated as domestic wastewater.

Operational wastewater (potentially contaminated)

There are several categories of potentially contaminated wastewater:

o Wash water from hosing equipment, vehicles or process slabs. Thisisto be treated by oil-
water separation (OWS) equipment to remove solids and suspended oil droplets.
Surfactants will not be used in the washing areas as their presence could potentially
compromise the performance of the OWS

e Dranage of equipment coolant systems containing glycols and additives such as
anti-corrosion reagents; this stream is unsuitable for treatment by an OWS, so must be
collected either in drums or a dedicated water sump tank for later removal by an approved
waste contractor. As suitably equipped waste contractors may be difficult to locate in
Azerbaijan or Georgia, there are two further treatment options for this wastewater stream
— trickle-feed to the STP or incinerate using incinerators. These options are to be explored
with equipment manufacturers

o Wash water from regular detergent washings of equipment. This stream is unsuitable for
treatment by an OWS, so must be collected either in drums or a dedicated water sump
tank for later removal by an approved waste contractor
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Rainwater runoff (potentially oil contaminated)
Qil contaminated rainwater runoff could potentialy arise from two main sources.

1. Water collecting in tank bunds, such as the diesel storage tank, where there islikely to be
oil contamination. Such water should be manualy pumped out to the OWS (via the
firewater detention pond (FDP)). Such bunds will not be permanently connected to the
FDP/OWS as thereis the risk of flooding the unit with ail in the event of aleak

2. Rainwater falling on process areas that house equipment. The drains from these areas will
be connected to the OWS. Likely areas to be connected in this way are those sited outside
and having the risk of an ail spill, they include:

Incinerator/waste compactor areas
Pigging area

Diesel generator package
Firewater pumping area

Rainwater runoff (clean)

Clean rainwater runoff will arise from rainfal onto the gravelled areas of site and roofs of
buildings. Since these areas are not expected to pick up any contamination, the water will be
passed through site drainage to offsite discharge. In the event of an unexpected waste spill to the
clean drains, the offsite outlet valve will be shut to allow a decision to be made on the treatment
and disposal route. There will be the facility to sample and pump-out water held up in this way.

Firewater runoff

In the event of afire in the pump station turbine house, the firewater deluge system will deliver up
to large volumes of water at high flow rates. This water is potentialy contaminated with ails,
equipment coolants (glycols) and any chemicals stored within the building. In the event of afire,
process drainage from these buildings will be directed to an on site firewater retention pond. Any
collected firewater runoff will be held in the pond until a treatment route is determined.

Back-washings from water treatment plant

In the train of water treatment equipment, there are water filters and potentialy other plant items
(sand filters or carbon adsorption units) that need cleaning or backwashing. It is likely that the
liquid from backwashing would contain suspended solids that would be routed to the STP through
the sewage drainage system.

Drainage from raw and firewater tanks

It is assumed that these tanks will need to be cleaned infrequently. The water should contain no
contamination and may be safely routed to offsite discharge. When the firewater tank is cleaned,
the offsite discharge vave will be closed to ensure that water is available should a fire arise
during the cleaning process.

5.12.10 Atmospheric emissions

A range of atmospheric emissions will be generated by BTC project activities during operation. It
is anticipated that the most significant components of such emissions from the environmenta and
socid standpoint will be combustion gasses, specifically:
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Nitrogen oxides (NO,)

Carbon monoxide (CO)

Carbon dioxide (CO,)

Sulphur dioxide (SO,)

Particulate matter (PM)

Methane (CH,)

Volatile organic compounds (VOC)

Table 514 presents indicative estimates of the key operational emissions.

Table5-14 Assessment of annual combustion emissions arising from oper ational activities®”

Source NO," CoO SO, PM VOC CO, CH,
Tonnes/yr

Pump driver turbines (PS 435 169 145 47 220 201,000 25
A2) fired by liquid fuel
Pump driver turbines (PS 359 184 0 14 24 173,000 615
A2) fired by gas fuel
Generators (PS A2) fired 820 70 45 20 63 15,000 6
by liquid fuel
Generators (PS A2) fired 65 96 7 7 74 10,000 460
by gas fuel
Firewater pumps 0.4 0.1 0.0 0.0 0.0 15 0
Generators (standalone 119 26 8 8 9 4,000 1
IPSs)
Total — (gas available) 544 306 15 30 107 187,000 | 1,076
Total — (gas unavailable) 1374 265 198 76 292 220,000 32

) Based on PS A2 operating at maximum capacity.

@ AsSNO,

As indicated in Table 514, the atmospheric emissions associated with operational activities were
derived from the fuel requirements for the major thermal plant. Values presented do not reflect the
operation of the crude topping plant, however such emissions are anticipated to be reatively
insignificant compared to those associated with gas turbine operaion. These vaues are
summarised at the bottom of the Table according to the adopted fuel supply (ie, diesel or natural
gas). It should also be noted that the emissions in Azerbaijan will be highly dependent on the
phase of development of the project, the key features of which are as follows:

e Between 2004 and approximately 2006, no turbine drivers or other major plant will
operate on the Azerbaijani section of the pipeline

e From year 2006 onwards, pump station PS'A2 will be operationa

e Intheworst case (from the point of view of atmospheric emissions), a crude topping plant
would also be in operation at pump station PS A2

The subject of atmospheric emissionsis discussed in greater detail in Section 10 of this ESIA.
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6. LEGISLATION AND POLICY FRAMEWORK

This section of the ESIA outlines the legidation, standards and policies applicable to the BTC
Project in Azerbaijan in two sub-sections. The firg sets out the environmenta legislative and
policy framework and the second sets out the social legidative and policy framework.

6.1 ENVIRONMENTAL LEGISLATION AND POLICY
FRAMEWORK

6.1.1 Introduction

The BTC Project will be designed, built and operated in a manner intended to conform with a
number of legidative and regulatory requirements and other guidelines and policies, the main
categories of which are set forth below:

e Nationa legidation (including the Intergovernmental Agreement and Host Government
Agreement — the IGA and HGA, respectively — which form a prevailing lega regime
under domestic law in Azerbaijan)

¢ International Finance Institution (IFl) Policies

e International Convertionsin force in Azerbaijan

e BPCorporate Policies

The standards set forth in international treaties (including the IGA and the HGA) are considered
an integral part of Azerbaijan nationa legal system and override nationa legidation to the extent
such retional legidation is inconsistent, with the exception of the Constitution of the Azerbaijan
Republic and laws adopted by Referenda. Accordingly, the complete range of standards
applicable to the BTC Project in Azerbaijan includes not only what is set forth in the IGA and the
HGA, but also Azerbaijani environmental legislation and applicable internationa standards and
guidelines to the extent that they are not inconsistent with the IGA and HGA. Finally, while the
applicable nationd legidative and regulatory requirements together establish the minimum
standards of performance below which the conduct of BTC Project Activities must not fall as a
matter of law, the BTC Project will also be implemented in accordance with standards, practices
and guidelines requiring conduct that will in many ingtances exceed those lega requirements.
These include BP's corporae Hedth, Safety and Environment (HSE) policies and the
requirements of various IFls with which BTC agrees to comply as part of the BTC Project
financing.

This section of the ESIA discusses the relevance of each of these to the BTC project. The
descriptions of the IGA, HGA and other laws and documents included below are summaries only
and are qualified by reference to the full text of the actual laws or documents.

6.1.2 National legislation

The nationa environmental legislation applicable to the BTC Project comprises the following
sources of law listed hierarchically in accordance with the Constitution and other laws of the
Azerbaijan Republic:

The Condtitution
The IGA and the HGA

e The exiging laws of Azerbaijan on environmental protection, safety and emergency
stuations, to the extent they do not conflict with the IGA and HGA
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e Other regulatory requirements as set forth inter diain various Presidential Decrees, to
the extent they do not conflict with the IGA and HGA

The national environmental legislation applicable to the BTC Project, moreover, is covered by
a covenant from the Government of Azerbaijan to the BTC Participants to restore the initia
Economic Equilibrium in case of any negative change to the national legidation in force as of
the Effective Date (See Section 7.2(x) of the HGA). Obviously, the palicies of both BP and
the IFIs will be applied to the BTC Project, as they exist from time to time regardless of this

stability covenant.

Each of these pieces of legidation is reviewed below.

6.1.2.1 The Constitution

The Condtitution is the governing law of the Azerbaijan Republic and prevails over any other
national legislation or international agreements. It stipulates basic rights of people to livein
the healthy environmental conditions [ART. 39.1.], have access to accurate information
regarding environmental conditions and to receive compensation for damages suffered in
relation with violations of environmental law by third parties [ART. 39.11.].

6.1.2.2 The Inter-governmental and Host Government Agreement
Framework

The BTC Project is being implemented within the framework of an Intergovernmenta
Agreement (IGA) among the three transit countries (the Azerbaijan Republic, Georgia and the
Republic of Turkey) and is comprised of a package of documents including the IGA itself,
three unexecuted forms of the Host Government Agreements (HGAS) and, with respect to the
Republic of Turkey, unexecuted forms of the Lump Sum Turnkey Agreement (LSTK) and the
Government Guarantee. Together, the IGA document package constitutes the binding
international law and the controlling domestic law of Azerbaijan governing the BTC Project.

The foregoing IGA document package was ratified by each of the three Parliaments, and the
last instrument of ratification was deposited with the depository in Ankara, Turkey, in June
2000. In October 2000, the BTC Participants executed one HGA with each of the three transit
countries and, with respect b the Republic of Turkey, the LSTK and the Government
Guarantee. Table 6.1 depicts the IGA and HGA Framework.

Table6-1 IGA and HGA Agreement Framework matrix

AGREEMENT AZERBAIJAN GEORGIA TURKEY
IGA
Signed and ratified by Governments v v v

together with unexecuted forms of the
three HGAs, the LSTK and the
Government Guarantee appended

thereto

HGA

Signed by Government and the BTC v v v
Participants as private law contracts.

LSTK

Signed by BOTAS and BTC n/a n/a v

Participants as a private law contract.
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Table6-1 IGA and HGA Agreement Framework matrix

AGREEMENT AZERBAIJAN GEORGIA TURKEY
Government Guarantee

Signed by Turkish Government and n/a n/a v
BTC Participants as a private law

contract.

6.1.2.3 ThelGA

In an effort to ensure more uniform application of environmental, health, safety and technical
standards across the three jurisdictions in which the BTC Project will be constructed and
operated, Article IV of the IGA dates that “[such standards will be] in accordance with
international standards and practices within the Petroleum pipeline industry (which shall in no
event be less stringent than those generally applied in the European Union).” This more
general statement is subsequently elaborated in the relevant provisions of the HGA as
described below.

6.1.24 The HGA

In addition to its role as an integral component of the IGA, the HGA is also a contract entered
into between the Government of Azerbaijan and the BTC Participants. The HGA determines
the following components of the regulatory framework for the conduct of BTC Project
Activities:

e The overall regulatory framework within which the BTC Project will be constructed
and subsequently operated including the technical and design standards

e The applicable foreign and international environmental standards and practices
incorporated by reference into the national legislation by the HGA

e The regulatory requirements applicable to the BTC Project and the adminigtrative
responsibilities of different government departments for the BTC Project

e The ligbility of the BTC Participants to the State and to third parties for, inter alia,
breaches of the national environmental legidation

Each of these components will be briefly summarised below.
The overall regulatory framework

Article 12 and Appendix 3 of the HGA detail the environmentd, health and safety standards

and practices applicable to the project. The main principles of Article 12 include the
following:

e The environmental, health and safety standards are set forth in Appendix 3 and are
applicable notwithstanding conflicting national standards and practices (12.1)

o If spillage occurs, the BTC Participants will take all necessary action as set forth in
Appendix 3 (12.1)

e Theapplicable socia impact standards are set forth in Appendix 3 (12.2)

Thefollowing is abrief summary of the matters covered in Appendix 3 of the HGA:
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e Order of priority for actions shall be protection of life, environment and property
(Clause 3.1)

e Environmenta standards to be conformed with (Clause 3.1)

e Procedures to be followed in the event of an emergency (Clause 3.2)

e Enactment or promulgation of future environmental standards and practices by

regional or intergovernmenta authorities shall not apply to the extent they are

different from, in addition to, or more stringent than the Environmenta Standards

applicable as of the Effective Date (Clause 3.3)

Scoping study and risk assessment requirements (Clause 3.4)

Contaminated land baseline study requirements (Clause 3.5)

Environmental Impact Assessment procedures and requirements (Clause 3.6)

Spill Response Plan procedures and requirements (Clause 3.7)

Genera principles to be followed in the preparation of the scoping study, risk

assessment, Baseline Study, EIA and Spill Response Plan (collectively termed the

“Environmental Strategy Product”) (Clauses 3.8 to 3.11)

e Procedures to be followed in the event of dispute as to the implementation of the
Environmental Strategy Product (Clause 3.12)

o Liability for pre-existing environmenta pollution, contamination or damage (Clause
3.13)

e Abandonment plan procedures and requirements (Clauses 3.14 to 3.16)

The generd requirements described in Clauses 3.6 and 3.8 to 3.11 have formed the basis for
the methodology and structure adopted in the environmental impact assessment for the
project. For purposes of technical compliance, as well as for purposes of achieving
compliance with the applicable environmental standards and practices, the HGA also sets
forth the technical and design standards for the BTC Project.

Section 3.1 of Appendix 3 of the HGA is explicit in that the BTC Participants shall:

In conducting dl activities involved in the [Pipeline Activities],
the [BTC] Participants shall use Best Endeavours to minimise
potential disturbances to the environment, including the surface,
subsurface, sea, air, lakes, flora, fauna, other natural resources
and property. The order of priority for actions shall be protection
of life, environment and property.

HGA Environmental, Health and Safety regulatory process

The HGA dso specifies that, inter alia, al environmental, health and safety approvals shall
be provided on a priority basis within thirty (30) days but in no event later than sixty (60)
days (subject to the provisions of Appendix 3). Appendix 3 of the HGA adso details the
regulatory requirements associated with the preparation, submission and publication of
various components of the environmental strategy product including a scoping study, risk
assessment, an environmental Baseline Study, the Environmental Impact Assessment and the
Spill Response Plan.

HGA principles on environmental and other liabilities

In addition to the obligation imposed o the BTC Participants by Article 12 of the HGA,
Sections 10.1 and 10.2 further set forth the principles of liability applicable to the BTC
Participants in the event of a breach by them of the national environmental legidation. The
BTC Participants shall be liable to the State Authorities for loss or damage arising from any
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breach by them of the HGA or the nationa legidation of Azerbaijan. Moreover, the BTC
Participants shall be liable to third parties for any breach of the standards set forth in the HGA
or the national legidation, provided, however, that the BTC Participants shall not be liable to
the State Authorities for punitive or consequential damages.

6.1.3  Existing national legal & administrative framework -
environmental

Azerbajan is divided into 78 administrative and territorial units (Districts) and the
Nakhichevan Autonomous Republic. All centra government bodies are located in Baku, the
capital city. The principal administrative functions in each District are performed by Locd
Executive Bodies. A full description of the administrative structure is given in Section 10,
Socio-Economic Baseline.

A variety of government bodies share responsibility for environmental and social issues. The
following organisations are particularly significant:

Ministry of Environment and Natural Resources (MENR)
State Committee on Land and Cartography

State Labour Committee

Health Ministry

State Committee for Architecture and Construction
Municipalities and the Loca Executive Authorities

Until May 2001 the nationa environmental regulatory body of Azerbaijan was the Azerbaijan
State Committee of Ecology (ASCE). The ASCE had interdepartmental status and was
directly subordinate to the President of the Azerbaijan Republic. The ASCE has now been
replaced by the MENR.

The MENR was recently 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 is responsible for the
following:

o Development of draft environmental legislation for submission to Supreme Soviet
(Milli Mgilis)

Implementation of environmental policy

Enforcement of standards and requirements for environmental protection

Suspension or termination of activities not meeting set standards

Advising on environmental issues

Expert review and approva of environmentd documentation, including
Environmental and Socio-economic Impact Assessment

Throughout this document, references are made to both of these regulatory bodies. This has
been necessary, as many activities carried out in the early stages of the BTC project involved
consultation with the ASCE. However, any future consultation will now be with the MENR.
Further guidance on the ESIA processin Azerbaijan isgiven in:

e 1999 (June 8) Law on Environmental Protection
o 1999 (August 4) Law on Ecological Safety
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e 1996 ASCE/UNDP Handbook for the Environmental Impact Assessment Process in
the Republic of Azerbaijan

The ESIA Process is gpplied to al development proposals in principle. The extent and depth
to which the ESIA Process is applied is dependent upon the severity of the expected
environmental impacts. This decison is made by the MENR, in consultation with appropriate
experts. After consultation with the MENR, the BTC Participants have agreed to undertake a
full ESIA.

6.1.3.1 Protected Areas

The laws on Environmental Protection and Natural Areas and Objects of Special Protection
include specific provisions concerning the status of Specially Protected Areas. Activities with
a potertia to have a negative impact upon the environment are not alowed in State Natural
Reserves, National, Natural and Ecological Parks as well as the State Natural Forbidden
Areas. With the exception of State Natural Reserves, which represent the highest protection
category, operations that have no negative impact on the environment are alowed after
approva by the MENR.

A network of Specialy Protected Areas, with different levels of protection, has been
established and now functions within the Republic of Azerbaijan. The Specially Protected
Areas are grouped as follows:

State Natural Reserves, including Biosphere Reserves
National Parks

Natural Parks

Ecological Parks

State Natural Forbidden Areas (Wildlife Sanctuaries)
Natural Monuments

Z00s

Botanical Gardens and Arboretums

Health Resorts

Hunting Reserves

A key objective in routeing the pipeline has been to avoid protected areas. The proximity of
the pipdline to protected areas is described in Section 8.

There are also currently 14 areas within Azerbajjan that are protected due to their cultura
importance. These Cultural Reserves fal under the jurisdiction of the Ministry of Culture.
The BTC pipdline route crosses the very northern tip of the Gobustan Cultura Reserve, but
away from any of the features for which the Reserve is designated. It was not possible to route
the pipdine to avoid the Reserve due to significant terrain congraints to the north.

Protection, use, and restoration of Reserve Areas are carried out on the basis of the “Law On
Protection of Historical and Cultura Monuments’ and the “Law On Culture”, as well as on
the basis of international conventions and recommendations [eg the Convention on Protection
of World Cultural and Natura Heritage (Paris, 16.11.1972) and the European Convention on
Protection of Archaeological Heritage (La Vilette, 16.01.1992)].
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6.1.4  Other international agreements and conventions

A broad range of multilateral and regional agreements is relevant to the BTC Project and has
been fully considered in the EIA and other environmental studies. Following the
independence of Azerbaijan in 1991, the ASCE began to establish close contacts with
international  environmental organisations and various Government environmental
departments.

The Government of Azerbaijan has ratified the following relevant international conventions:

o (1948) Universal Declaration of Human Rights

e The7 corelLO Conventionst

e 1971 Convention of Wetlands of International Importance Especialy as Waterfowl
Habitat (Ramsar Convention), 1982 Protocol and 1987 Amendment to the Convention
1972 Convention concerning Protection of the World Cultural and Natural Heritage
1973 Convention on International Trade in Endangered Species of Wild Flora and
Fauna (CITES)

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

e 1987 Montreal Protocol on Substances that Deplete the Ozone Layer

e 1989 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal

e 1991 Espoo Convention

1992 UNECE Conventions on the Protection and Use of Transboundary Watercourses

and International Lakes

1992 Convention on Prevention of Marine Pollution

1992 Convention on Biodiversity

1992 United Nations Framework Convention on Climate Change

1994 Convention on Combating Desertification

In addition, Azerbaijan has acceded to the following conventions, which have not yet been
ratified:

e 1951 International Convention for the Protection of Plants and Plant Products
1985 Vienna Convention on the Protection of the Ozone Layer
1998 Convention on Access to Information, to Public Participation in the Decisions
Making Process and the Administration of Justice concerning Environmental Matters
(Aarhus Convention)

6.1.5 International Finance Institution (IFIs) policies and
guidelines

The BTC Project is currently negotiating financing with a number of IFls. In connection with
any financing, IFls such as the International Finance Corporation, part of the World Bank
Group, the European Bank for Reconstruction and Development (EBRD) and export credit
agencies require compliance with specified environmenta and social policies during the term
of any financing provided by them.

1 Forced Labour (C29, 1970 & C105, 1957), Freedom of Association and Right to Organise (C87, 1948), Right to Organise &
Collective Bargaining (C98, 1949, Discrimination (Employment & Occupation) C111, 1958, Equal Re-numeration (C100, 1951),
Minimum Age (C138, 1973).
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The BTC owners are aso required by the provisons of the HGA to “conform to the
environmental standards and practices ... generally observed by the international community
with respect to Petroleum pipeline projects comparable to the Project” (Article 3, HGA).
Thus, to satisfy the HGA, potential international lending agencies and to ensure good practice,
all ESIA work for the BTC project isbeing carried out with regard to World Bank Group and
EBRD poalicies.

These policies will include environmental standards applicable to the project as well as
guidelines covering resettlement and other actions involved in project development and
operation. The policies that will apply to the project will be set out in an environmental action
plan that will be included in the project loan documentation. Tables 63 to 6-5 indicates the
policies that may be deemed applicable, and have been considered in developing this ESIA.
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6.1.6 BP corporate policy
6.1.6.1 Policy

BP corporate policy focuses on five areas: ethical conduct; employees; relationships; hedlth,
safety and environment; and control and finance. They apply equaly to all BP activities
worldwide. BP policy commitments are the foundation on which its businessis built and carried
out.

BP s corporate policy states that long-term relationships founded on trust and mutual advantage
are vita to BP's business success. BP's commitment is to create mutual advantage in al
relationships so that others will aways prefer to do business with BP. Thiswill be done by:

e Undergtanding the needs and aspirations of individuals, customers, contractors,
suppliers, partners, communities, governments and non-government organizations

e Conducting activities in ways that bring benefits to all those with whom relationships
are held

o Fulfilling obligations as a responsible member of the societies in which the company
operates

e Demonstrating respect for human dignity and the rights of individuals

BP is committed to working to build long-term relationships founded upon:

High performance standards
Délivering on promises
Openness and flexibility
Learning from others
Mutud interdependence
Sharing success

The BTC owners have nominated BP HSE Palicies as the basis on which the BTC Project is
developed.

6.1.6.2 HSE Policy commitment

BP's commitment to HSE performance in the Caspian region, and applicable to the BTC
project, is outlined in Figure 6-1 overleaf.

BP expects to apply it's corporate policies above, and in particular on safety, health and the
environment as long as it remains Operator of the project, and subject to the decisions made by
Project Participants with respect to operation of the project. BP will goply these policies as in
effect from time to time and the policies described in this ESIA are subject to change.
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Figure6-1 BP HSE Policy in the Caspian

Health Safety & bp
Environmental Policy

We fully endorse the BP Group Policy and are committed to our worldwide corporate goals: no accidents,
no harm to people and no damage to the environment.

Getting HSE right is a fundamental part of our business in the Caspian Sea Region and BP through our
operations in exploration, development, extraction and transporting of oil & gas fully supports its goals
and requirements.

In meeting with this policy we will:

1. Expect all personnel to demonstrate commitment to, and leadership in, health, safety and
environmental (HSE) protection, performance and compliance.

2. Manage HSE performance in compliance with the expectations in the BP "Getting HSE
Right" management system.

3. Audit the environmental management system against ISO 14001.

4. Inform our employees, contractors, partners, stakeholders, government agencies and the

public of relevant HSE aspects of our operations. Openly listen, consult and respond to

their concerns.

Endeavour to continuously improve HSE performance.

Meet or exceed applicable HSE legislation, regulations and company requirements.

7. Ensure our employees and contractors are familiar with our HSE s ystems, and are
competent and trained to carry out their work safely and with due regard for the
environment.

8. Provide employees with a safe place to work.

9. Maintain a commitment to incident and pollution prevention, maintain emergency
response plans and resources, and manage emergency situations resulting from our
activities.

10. Set annual HSE objectives and targets and openly report our performance. Audit

compliance with our policies and take corrective action whe re appropriate.

No task is so important that we cannot take time to plan and implement it in a safe and environmentally
responsible manner.

e

David Woodward

Business Unit Leader BP Azerbaijan
September, 2001
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6.1.6.3 HSE Management

BP manages HSE through the application of a set of Corporate HSE Elements and Expectations
embodied in the BP document “ Getting HSE Right” or GHSER. All aspects of environmental
management are addressed ncluding the requirements for risk assessment; environmental

impact assessment; emergency preparedness and response; community relations, and reporting
and disclosure of information.

The policy expectations under the BP HSE Management System Framework state that, in all
activities and operations, BP will:

o Comply fully with all lega requirements and meet or exceed our HSE Expectations
wherever we operate in the world

e Provide a secure working environment by protecting ourselves, our assets and our
operations against risk of injury, loss or damage resulting from criminal or hostile acts

o Ensure that all BP employees, contractors and others are well informed, well trained,
engaged in and committed to the HSE improvement process; we recognize that safe
operations depend not only on technicaly sound plant and equipment but also on
competent people and an active HSE culture, and that no activity is so important that it
cannot be done safdly

e Regularly provide assurance that the processes in place are working effectively; while
al BP employees and contractors are responsible for HSE performance, line
management is accountable for understanding and managing HSE risks

e Fully participate in hazard identification and risk assessments, Assurance Management
System Assessments and reporting of HSE results

e Maintain public confidence in the integrity of our operations; we will openly report our
performance and consult with people outside the company to improve our understanding
of external and internal HSE issues associated with our operations

o Expect that al parties working on BP's behalf recognize that they can impact our
operations and reputation, and must operate to our standards. We will assure ourselves
that our contractors and others management systems are compatible with our
Commitment to HSE Performance

6.1.6.4 Environmental performance guidelines

Furthermore, BP has devel oped a set of environmenta guidelines applicable to the development
of new projects. The BP “Upstream Environmental Performance Guidelinesfor New Projects
and Developments’ apply to all new developments and major modifications undertaken by BP,
including BTC project. They link the environmental assurance process with the engineering,
commercia and business development processes. The guidelines require projects to use a zero
damage philosophy as the starting point for project design and development. Any variations
away from this basis must be evaluated againgt the following criteria

Technical feasibility

Safety

Legal Compliance

Good Engineering Practice
Environmental Damage Costs
Expert Professiond Judgment
Remediation & Mitigation Options
Reputation
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The Environmental Performance Guidelines require the establishment of a set of project
environmental goals, based on the concept of zero damage. These goals serve as the aspirational
drivers for the project. Targets are set in line with these goals againg which the environmental
performance of the project design and implementation are measured.

The environmenta goals established for the BTC project are:

No combustion emissons

No loading and offloading emissions

Zero discharge to land or surface waters (eg ail, chemicals, wastes)
Maximise efficiency of net energy exported

Restoration of habitat and hydrogeological regime after construction of pipeline
No permanent disruption to livelihood of local population

No resettlement of inhabitants of local population

No loss of containment of product

No third-party damage to the pipeline

No damage to protected ecological areas or archaeological sites
No creation of access routes to otherwise inaccessible areas

6.1.6.5 Corporate focus areas

BP has three publicly stated corporate environmental focus areas.

o Biodiversity
e Green House Gas Emissions Reduction
e S0 14001 Environmental Management System Accreditation

Biodiversity

The BTC project recognises that it has the potential to have rea and measurable impacts on
biodiversity, both positive and negative as reflected by the Project Environmental Goals.

In his speech in 2000 at the BP Conservation Awards ceremony, Lord John Browne formalised
BP's ongoing practicd commitment to biodiversity through making specific externa
commitments to take action on biodiversity issues:

“We can have a real, measurable and positive impact on the biodiversity of theworld. Thatisa
high aspiration - but like our other aspirations we' re determined to show that we can deliver.”

And that BP were committed to achieve this by:

o “Working to understand the impact of our current activities....

e Ensuring that key staff monitor and manage conservation and biodiversity issues in their
area of responghility - as part of their performance contracts....

e Expanding the area we manage for conservation....

e Integrating biodiversity considerations into our operating practices....

o Working with others - local communities, partners and contractors - so that our effort is
part of awider drivein the right direction....

e Undertaking a series of specific initiatives in the countries and areas where we
Opeate....

e Maeasuring, reporting and auditing performance....
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Setting targets to drive the right behaviours, publish results and have them
independently verified....
Sharing our ecological data with the World Conservation Monitoring Centre (WCMC)”

BP has a strategy in place that sets out 5 elements for action:

Responsible Operations - understand impacts on biodiversity and demonstrate continual
improvement in performance

Public Policy - contribute constructively to the public policy on biodiversity

External Relations - understand what is important to people; forming partnerships to
develop solutions to biodiversity issues

Conservation Projects - create collaborative partnerships, fund and contribute to
conservation activities aigned with local, national, regional and global priorities
Research, Education and Awareness - make a positive contribution to biodiversity

research and education; raise awareness and understanding of employees, people BP
works with and customers

At the BTC project implementation level, the BP Corporate Biodiversity Strategy is translated

into:

The need to comply with the commitments and spirit of International Treaties and
Conventions to which Azerbaijan, Georgia and Turkey are signatories

Integration of project plans with national and regional biodiversity action plans

A robust route selection process including evaluation of biodiversity impact, resulting in
the pipeline construction corridor that avoids the most sensitive areas, including IUCN
Category | to 1V sites

An open and thorough public consultation process to identify senstive areas, possible
mitigation measures and achieve buy in and consensus on solutions

Development of direct mitigation measures such as re-routes; reduced working width;
seasona constraints etc

Incorporation of direct mitigation measures into pipeline construction Invitation to
Tender (ITT) documents

Evauation of possible indirect mitigation measures, such as offset projects resulting in
overall enhanced biodiversity or environmental additionality

Identification of potential partners for implementation of offset projects

Provison of baseline data to the World Conservation Monitoring Centre (WCMC) to
enhance its worldwide ecological database, thus assisting with biodiversity planning

Greenhouse gas emissions reduction

BP is committed to maintaining brand distinction compared to market competitors through
continued leadership on greenhouse gas (GHG) emissions reductions. To achieve this BP will
look to continue to influence public policy on climate change. BP is well positioned to take
advantage of the growing market for lower carbon energy and to tuild on value already created
through energy savings, which have resulted from earlier initiatives. It is recognised that Carbon
has already become, and will increase in importance as a rea business issue/ cost.

BP supports the view of the Intergovernmental Panel on Climate Change that:

The globd average surface temperature has increased during the 20th century by about
0.6°C

About three-quarters of the anthropogenic emissions of CO, to the atmosphere during
the past 20 yearsis dueto fossil fuel burning
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e Thereisnow new and stronger evidence that most of the warming observed over the last
50 years is attributable to human activities

e Future changes in atmospheric composition and climate are inevitable with increases in
temperature and some extreme events, and regional increases and decreases in
precipitation, leading to an increased risks of floods and droughts

In 1998, BP targeted a 10% reduction in internal GHG emissions from a 1990 baseline (90MT)
by 2010. This target was achieved in 2001 with emissons of 80.5MT (9.5MT reduction).
However, meeting the target is not the end of BP's commitment to tackling climate change.

Therefore BP has identified a number of further steps to address the climate change issue. These
recognise the need for stabilisation of GHGs in the atmaosphere, and include:

e Improved energy efficiency
e Use of lower carbon fuels
e CO, capture and storage in the medium term

Through application of skills, technology and business processes BP has set an internal target to
hold our net emissions at 10% below 1990, through 2012, by a combination of

o 10— 15% improvement in operational energy efficiency by 2012
o Use of flexible mechanisms such as GHG emissions trading and carbon credits

This will be achieved by:

Sharing knowledge and expertise on energy efficiency

Producing and sdlling products with a lower carbon content

Shifting the balance of our business in favour of lower carbon energy sources
Working with others (eg Auto makers) to develop more energy efficient technologies
Continuing our focus on growing our renewable energy portfolio

BP has established a pioneering internal emissions trading scheme, which will be used to help
meet GHG emissions targets. Through making and selling lower carbon products, BP will be
helping to create “carbon credits’, which can be created when a change is made to a more
efficient or lower carbon form of energy. BP is committed to working with others to advance
emissions trading and emissions credits. We will work with others to quantify credits and
apportion ownership.

BP is continuing to lead in the commercidisation of renewable energy technologies, and has
one of the fastest growing renewable energy businesses in the world, BP Solar for example is
expected to grow by 40% this year.

At the BTC project implementation level, the BP Corporate commitment to GHG emissions
reduction is reflected in the devel oping emissions profile for the project.

SO 14001 accreditation
To progress towards the BP Environmental Expectation that material activities and operations

be managed in line with a recognised international Environmental Management System (EMS),
specifically 1SO 14001, the following target was established:
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e By the end of 2001 (2002 for Arco heritage) all magjor facilities will have their EMSs
certified to 1SO 14001, and be producing regular verified site ewironment reports,
available on the Internet

The BP Caspian Sea Business Unit achieved certification of its EMS in the year 2000, covering
all existing operational units.

At the BTC project implementation level, the BP Corporate commitment to 1SO 14001
certification is reflected in the requirement to achieve certification within 9 months of
operations commencing. To aid this certification process this ESIA has been developed to bein
line with the requirements of 1SO 14001, including development d registers of legidation,
aspects and impacts registers and monitoring and management plans. An EMS will be
developed to manage activities during the construction phase, with certification to be achieved
within 9 months of operations commencing.

6.2 SOCIAL LEGISLATION AND POLICY FRAMEWORK

6.2.1 Introduction

As with the environmenta requirements, the social requirements set forth in the IGA and the
HGA override nationa legidlation to the extent such nationa legidation is inconsistent.
Therefore, the BTC Project social legidation and regulatory framework in Azerbaijan includes
not only what is set forth in the IGA and HGA, but dso includes Azerbaijan national legidation
to the extent that it is not incongistent with the IGA and HGA. Additionally, the BTC Project
will be implemented in accordance with applicable international conventions in force in
Azerbaijan, IFl standards with which BTC agrees to comply as part of the BTC Project
financing and BP project specific policies, which in many instances exceed the above mentioned
lega regquirements.

The descriptions of the IGA, HGA and other laws and documents included below are
summaries only and are qualified by reference to the full text of the actua laws or documents.

6.2.2 Host Government Agreement (HGA)

Many of the requirements applicable to social assessment are set out in Article 12 of the
Azerbaijan HGA. Article 12 references Appendix 3, which outlines the standards and principles
for social impact assessment (SIA). The key requirements are:

e Use best endeavours to minimise potential disturbances to surrounding communities and
the property of the inhabitants thereof (Clause 4.1 of Appendix 3)

o Complete a general review of socia conditions in the general location of the pipeline
and associated infrastructure, consisting of a scoping study and a risk assessment. These
will together form the basis of the content and structure for a social impact assessment
of project activities and associated operations, to be conducted by the BTC Participants
(Clause 4.3 of Appendix 3)

e During the course of project activities, from time to time, to confer with the State
Authorities as to the impact of ongoing project activitiesin light of the SIA (Clause 4.4
of Appendix 3)

e Maintain means of access and construct temporary crossings that may be reasonably
required by affected landowners and occupiers. Following construction, private roads
and footpaths will be reingtated to their original condition, and made available to
landowners (subject to maintaining the security of project facilities) (Clause 5.3 of

Appendix 3)
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In addition to Article 12 and Appendix 3, Article 4.1 references Appendix 2, which further
governs the social impact of the BTC Project. The key aspect is discussed below:

e Theright to receive confirmation that each affected landowner and/or occupier has been
made aware of and has consented and/or has been compensated under Azerbaijan Law

Finally, Article 18 of the Azerbaijan HGA details certain employment and procurement
practices. The key aspects include:

e The BTC Participants and any contractor may select and determine the number of
employees to be hired in connection with the project. All citizens of the State hired in
respect of the project shall be hired under written employment contracts that specify the
hours of work required of the employees and the compensation and benefits to be paid.
All employment practices applicable to citizens of Azerbigjan working on the project in
Azerbaijan must be at least as stringent as the requirements provided for in Azerbaijan
labour legidation, subject to the condition that no Project Participant shall be required to
follow any employment practices or standards that (i) exceed those internationa labour
standards or practices which are customary in internationa oil transportation projects or
(ii) are contrary to the goa of promoting an efficient and motivated workforce. These
requirements include hours of work, leave, remuneration, fringe benefits and
occupational health and safety standards (Section 18.2)

e For procurement of services, equipment, materials, machinery and tools, vehicles, spare
parts, goods and supplies necessary for the proper conduct and achievement of Project
Activities, the BTC Participants and any Contractor (including any Operating Company)
shall give preference to Azerbaijan suppliers in those cases in which such Azerbaijan
suppliers are in al material respects competitive in price, quaity and availability with
those available from other sources (Section 18.3)

6.2.3 Existing National Legal and Administrative Framework

Various Government Bodies share responsbility for most socia issues, with the following
groups playing a more pertinent role:

State Committee on Land and Cartography

State Labour Inspection

Hedlth Ministry

Ministry for Ecology and Natural Resources

State Committee for Architecture and Construction
Municipalities and the Loca Executive Authorities

6.2.3.1 Land Legislation

The overall framework for the granting of Rights to Land by the Government to the BTC
Participants is set forth in Articles 4 and 7 and Appendix 2 of the HGA. Section 4.1 of the HGA
grantsto the BTC Participants:

e The absolute and unrestricted right to carry out the Project and conduct Project
Activities

o Theexclusve and unrestricted Rights to Land as set forth in Appendix 2

e The exclusive right to use, possess, control and construct upon and/or under the
Permanent Land
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Section 7.2 of the HGA grants the BTC Participants the right to exercise the above mentioned
Rights to Land by providing that the State A uthorities shall:

o Exercise powers of taking, compulsory acquisition, eminent domain or other similar
sovereign powers to alow the BTC Participants to receive and exercise the Right to
Land in respect of the State Land

e Pay such compensation to Persons in the Territory as may ke required by Azerbaijan
Law to authorise the State Authorities to grant to and vest in each of the BTC
Participants the rights obtained in accordance with the previous bullet point. Any such
Non-State Land acquired shall be subject to the obligations that such Land be acquired
at the lowest possible cost in accordance with the standards and procedures set forth in
the Land Code of the Azerbaijan Republic, the Law of Azerbaijan Republic on Land
Market and any Decrees of the President and/or the Cabinet of Ministers implementing
such laws. In addition, the BTC Participants shall pay the State Authorities the amount
of al verifiable costs to be incurred by State Authorities

Appendix 2, which is appended to the HGA by Section 4.1(iii), further governs the BTC
Participants Rights to Land by providing that:

e The Rightsto Land granted to or obtained by the BTC Participants shall be enforceable
by the BTC Participants against all State Authorities and againgt al third parties
e The State Authorities will obtain, secure and grant to the BTC Participants, among other
things, the following Rights to Land:
() The right to transport construction materials, plant and equipment without
hindrance, including the right to construct and maintain roads
(2) Right to use and designate other areas of land
(3) Right to receive confirmation that each affected landowner and/or occupier has
been made aware of and has consented to and/or has been compensated under
Azerbaijan Law for the rights acquired by the BTC Participants through State
Authorities
(4) Right to exclusive use, possession and control, and the right to construct upon
and/or under, and peaceful enjoyment of, these Rights to Land without hindrance
or interruption

6.2.3.2 Public participation & consultation

In line with BP policies, public participation is expected to form a key role in the devel opment
of projects such as BTC. Public participation is linked with BP's commitment to sustainable
development. To remain aligned with World Bank funding requirements, public participation is
expected to be an integra part of the project. The 1993 document Public Involvement in
Environmental Assessment: Requirements, Opportunities and Issues, in Environmental
Assessment Sourcebook Update 5, lists the various forms of consultation that are recommended
in the development of an EIA. Parties specifically requiring consultation would include the
public and non governmental organisations. Consultation should be complete before
construction begins.

In addition to World Bank requirements, the EBRD requires that project sponsors carry out
monitoring to ensure that national requirements for public consultation be met and that the
procedures described in the Banks Disclosure of Information Policy are adhered to.

The EIA “Handbook” contains provisions requiring the developer to inform the public about a
proposed development and to utilise the ESIA process as an effective two-way feedback system,
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with the ultimate aim of providing an opportunity for the public to provide input to the decision-
making process.

Environmental Assessment in Azerbaijan is based upon the 1996 UNDP guiddines, which
include requirements and systems for consulting the public. Although the guidelines are adopted
in practice, they have ro forma status in law, as they have not been through the procedure of
Milli Mgjlis (Parliament).

Present requirements have evolved through the system of Ecologica Expertise. This is
addressed under articles 50 and 58 of the 1999 Environmental Protection Act. Article 50 states
that “ Expertise is conducted by the relevant body of executive power and public organisations,”
while other articles focus on the role of the state and the power in law of the Expertise decision.
Article 58 provides for independent involvement in the process. The Act aso states that citizens
have the right to participate in discussion of issues related to projects which may have a harmful
impact on the environment.

The State Environmental Expertise authorities regulate compliance with the requirement for
public participation.

Azerbaijan is also a signatory to the 1998 UN Convention on Access to Information, Public
Participation in Decision-Making and Access to Justice in Environmental Matters.

6.2.3.3 Labour Legislation

The Constitution, international conventions and the Labour Code of Azerbaijan, 1st February
1999 regulate labour relations of al workers and employeesin the Republic of Azerbaijan. This
sets out the principles and procedures ensuring the rights to employment rest and work under
safety and health conditions and to other basic rights and freedoms as dipulated in the
Congtitution of the Republic of Azerbaijan. Public control over the provision of labour, socid
and economic rights of employees and employers, is governed by trade unions and
representatives of employers’ unions (Article 309 of the Labour Code).

Monitoring, implementation, and enforcement of these laws belong to the Office of the Public
Prosecutor and aso the State Office for Labour Inspection (Article 308 of the Labour Code).
The latter operates under the regulation passed by Resolution No 20 on 9th February 2000.

Under the Law on the Legal Status of Foreign Citizens and Stateless Persons (1996) and the
Law on Labor Migration (1999), foreign citizens and statel ess persons have the right to work for
a definite period in the Republic of Azerbaijan if certain legidative features are followed. These
include registration with the relevant local authorities of the location of the foreign employee’s
residence as well as obtaining permission for employment.

The HGA provides Project Participants with the right to employ such Persons (including foreign
citizens) who, in the opinion of such Project Participant, demonstrate the requisite knowledge
“subject only to the enforcement of immigration (including visa and residence permit
regulations), customs, criminal and other relevant laws related to ingress and egress’ (s. 7.2).

Under the HGA, Project Participants shall not be required to follow any employment practices
or standards that (i) exceed those international labour standards or practices which are
customary in international Petroleum transportation projects or (ii) are contrary to the goal of
promoting an efficient and motivated workforce.
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The Azerbaijan Republic is a party to a broad range of multilateral and regional agreements in
relation to regulation labour rights, including a large number of International Labour
Organisation Conventions.

6.2.4  Other international agreements and conventions

The key international agreements and conventions of relevance to social issues are outlined in
Section 6.1.2 above.

6.2.5 International Finance Institution (IFIs) policies and
guidelines

The key internationa finance institution policies and guidelines of relevance to socid issues are
outlined in Section 6.1.5 above.

6.2.6  BP Corporate social policies

Relevant BP corporate socia policies will be applied to the project. These are outlined in full in
the BP booklet, “What We Stand For”. Contractors will be required to comply with these
policies, and appropriate clauses are included in the Invitations to Tender and Contracts. Key
aspects of BP Business Policies on socia issues are highlighted below. BP will aso apply the
project Statement of Social Objectives, as set out in Table 6-5 below.

Table 6-5 BTC Statement of Social Objectives

The BTC Project is committed to delivering mutual benefits to communities along the pipeline
route and to establishing long-term relationships with these communities, during boththe
construction and operational phases. We will:

e Minimise potential negative social impacts through identification and mitigation, in
particular via a social impact assessment

e Publish regular updates on the environmental and social aspects of the project, and
conduct regular dialogue with interested organisations

e Maintain regular contact with communities along the pipeline route through a team of
Community Liaison Officers prior to, during and following the construction period

e Compensate for damage to land and property in a legal, transparent and ethical manner
that respects the interests of those involved

e Manage expectations on employment opportunities, by providing information on the
level and duration of employment requirements

e Seek opportunities to increase employment of country nationals, and in particular those
in villages along the pipeline route, subject to availability of appropriate skills

e Establish recruitment procedures that are transparent, public and open to all regardless
of ethnicity, religion, or gender

e Provide periodic training to enhance the skills and capacity of both employees and
contractors

e Draw up procedures and management plans for all construction camps, in relation to
contacts with local communities

e Provide periodic training on liaison with local communities to all staff employed by the
BTC project and contractors

e Establish a social investment programme that delivers mutual benefits to BP and
communities along the pipeline route

e Seek opportunities for communities to mutually benefit from the activities undertaken,
and infrastructure required, by the project.
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The following extracts from the BP booklet “What We Stand For” are of particular relevance:

6.2.6.1 Ethical conduct

“We will pursue our business with integrity, respecting the different cultures and the dignity and
rights of individuas in all the countries where we operate. BP supports the belief that human
rights are universal. They are enshrined in the United Nations Declaration of Human Rights
(UNDHR), which we support”.

6.2.6.2 Employees

“We respect the rights and dignity of all employees. Everyone who works for BP contributes to
our success and to creating a distinctive company. Working together, drawing from our diverse
taents and perspectives, we will stimulate new and creative opportunities for our business.
Coallectively we will generate a more exciting and rewarding environment for work in which
every individual feels responsible for the performance and reputation of our company”.

6.2.6.3 Relationships

“We believe that long-term relationships founded on trust and mutual advantage are vital to
BP' s business success. Our commitment is to create mutual advantage in al our relationships so
that others will aways prefer to do business with BP”.
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7. ENVIRONMENTAL AND SOCIAL IMPACT
ASSESSMENT METHODOLOGY

7.1 INTRODUCTION

The Environmenta and Social Impact Assessment (ESIA) process incorporates a number of
key deps as illustrated in Figure 7-1. The assessment process congtitutes a systematic
approach to the evaluation d the proposed project in the context of the natural, regulatory and
socio-economic environments in which development is proposed.

Figure7-1 The ESIA process

|
]

Each of the steps in the ESIA process will be described in turn in the following sections.
However key to understanding the process applied to minimizing the impact of this project has
been the development of mitigation measures. All of the potential impacts arising from this
project have been identified and subjected to either standard recognized best practice
mitigation measures or to impact specific, feasble and cogt effective mitigation. Any impacts
that remain after the application of mitigation measures are consdered residual impacts.
Figure 7-3 (Section 7-10) illustrates the process of addressing potential impacts, mitigation and
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residual impacts.

All residua environmental impacts are assigned a level of impact of Low, Medium or High,
following the methodology described in Section 710. High and Medium level environmenta
resdud impacts are considered for compensation including offset mitigation measures.
Residua socia impacts, are designated High, Medium, Low or Beneficia. All levels of impact
are considered for compensation including additiond offset measures such as community
investment since those that are considered low for a community may still have a high impact
on individuas making the classfication more complex. All High, Medium and Beneficid
residual impacts are discussed further in Section 12.

7.2 CONSULTATION, PARTICIPATION AND
DISCLOSURE

7.2.1 Overview

The process of stakeholder consultation and disclosure is an ongoing overarching requirement
that applies to the entire ESIA process. Consultation is of critical importance in gaining insights
into the key environmental and social issues, concerns of communities and other stakeholders,
and in aiding the development of potential strategies for addressing project impacts. BTC Co
recognizes the importance of stakeholder consultation, participation and disclosure during the
lifetime of the BTC project.

Effective consultation with stakeholdersis:

o Key to understanding the concerns and requirements of affected communities and
ensuring their participation in the formulation and refinement of the project design

o Effective disclosure, through the release of timely, accurate and comprehensive
information to stakeholders. This is essential to ensure that the likey impacts (both
positive and negative) are understood by stakeholders, and that they can provide
feedback to the project

The benefits of effective consultation, participation and disclosure are illustrated in Figure 7-2.
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Figure 7-2 Benefits of effective consultation and disclosure

Paositive impacts
A
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*Reduced costs of supervision and security
«Effective community related problem solving
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Poor communication »  Good communication
& disclosure ™ " & disclosure
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«Possible direct and indirect disruption of project local workforce costs)

«Possible vandalism including tap-ins
eIncreased risk of H& S related issues
eIncreased risk of oil spill

eIncreased costs of supervision and security
*High number of claims for compensation
sUnredlistic compensation claims v

Negative impacts

Methodologies for disclosure and consultation are discussed in more detal in the following
sections:

e Section 16, Consultations provides a full outline of the consultations which have taken
place to date

e Part 5 of Technical Appendices, the Public Consultation and Disclosure Plan (PCDP),
includes further information on the methodology used for data collection, consultation
and lists of stakeholders consulted at each point

e Section 9, Socio-economic Baseline, outlines many of the social and economic issues
raised by stakeholders during the consultation process

The consultation and disclosure process is both comprehensive and complex and care has
been taken to capture and document stakeholder concerns.

7.2.2 Stakeholder identification

BP and the local and internationd ESIA consultants worked together to identify the key
stakeholders who should be consulted with at various stages of the project. This was done
using a combination of previous project experience, knowledge of Azerbaijan and the NGO
community, and consultation with authorities, NGOs, academics, etc. This has ensured that al
the people who may be affected by or have an interest in the proposed project have had an
opportunity to obtain information about the project and to express their opinions and concerns.

Stakeholders were drawn from the following groups:
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e Authorities comprising national, regiond and local government bodies, of primary
politica importance to the project and to the ESIA process

e International, National and local NGOs, are organizations which have a direct
interest in the project, and which may have useful data or insight into the loca and
national challenges faced by the project

e Interest groups include for example, media, academics, inditutions, foundations and
community groups

¢ Residents, landowners and land users of the towns and villages in what are known
as the pipeline affected communities, those within a 2km corridor either side of the
pipeline or pipe yard, or within 5km of a congtruction camp or large AGI

e International Finance Institutions, including the IFC and EBRD

e BTC Ownersand other project partners

A full ligt of the sakeholders consulted can be found in the PCDP.

7.2.3  Tracking consultation

Documentation of public consultation is important in ensuring that inputs are captured and fed
into the project planning process and to maintain a record of issues raised by consultees. A
database was established to log al meetings with stakeholders at nationd, regiona and locd
levels to ensure effective tracking of the consultation process throughout the ESIA and later
the land acquisition process. This contains the dates of the meetings, minutes, issues raised,
persons involved and agreed actions and responsbilities including:

e Records of meetings with government departments, scientists and conservancy bodies
e Records of meetings with local communities
e Records of meetings with NGOs

It was decided that data relating to consultation with individua households should be recorded
separately to protect the anonymity of individua respondents. Thisis in line with international
practice and helps to ensure that responses are truthful and more accurately reflect the
opinions of the householders. The database is also used as a tool to ensure that actions are
followed up and completed. A clear outline of the results of consultations carried out is
presented in Section 16, Consultations.

7.3 THE SCOPING PHASE

Having decided that an ESIA was required for the BTC project, a Scoping Process was
undertaken to identify key issues and develop the terms of reference for the ESIA. At this
stage, it was consdered essentia to identify the likely environmenta and social impacts and to
define the project’s area of influence. As part of this process, information about the project
and its likely effects was disseminated to local affected communities, national scientists,
academic ingtitutions, and NGOs, in aldition to the authorities and regulatory bodies. This was
followed by consultations with representatives of these groups. The main purpose of these
consultations was to focus the ESIA on issues of concern at the local level. The scoping led to
afocused ESIA for a manageable number of important issues.

It was important for the successful completion of the ESIA that the scoping process was
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undertaken early and in an open manner involving appropriate disclosure and consultation with
relevant stakehol ders.

7.3.1  Objectives

The objectives of the scoping phase were to:

o Define the project in sufficient detail to alow the Scoping exercise to effectively and
efficiently shape the environmental and social impact assessment

e Review relevant policy, lega and adminigtrative frameworks including corporate
environmental policy and management system, relevant national and international
legidation and guidelines

o ldentify key issues

o Identify and confirm the stakeholders

e Initiate disclosure and consultation with the stakeholders, identify and document their
key concerns and obtain their agreement on the key issues to be addressed

o |dentify data gaps and agree with stakeholders any necessary fieldwork to fill these
gaps

o Where appropriate, to identify potentia mitigation measures for further analysis

e Establish the work plan and Terms of Reference for the remainder of the ESIA
process, including a continuing programme of stakeholder disclosure and consultation.

7.3.2 Scoping workshops and report

A series of scoping workshops were held with the following key stakeholders in Azerbaijan:

e Local Communities

o Nationa Regulators (Azerbaijan State Committee on Ecology (ASCE), now replaced
by the Ministry of Ecology and Natural Resources (MENR))

e Scientists and academics from Ingtitutes and Universitiesin Azerbaijan

e Regiond and National Government

e BP Research and Monitoring Group

e NGOs

e |Fls

The workshops set out to inform key stakeholders on the project scope, the ESIA activities,
and the schedule. They also solicited feedback on key issues to be addressed during the on-
going consultation process.

A Scoping Report was produced summarizing the results of this initial phase and was made
available to the following organizations:

e Azerbaijan Government

e The BP Monitoring and Research Group

o Key externd stakeholders, eg the World Bank Group, EBRD

e BPand other partners of the BTC Co

e The engineering design teams (Kvaerner (now John Brown Hydrocarbons), Bechtel,
Fluor Danidl and Brown & Root)
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7.4 CONSIDERATION OF PROJECT ALTERNATIVES

Prior to agreeing the pipeline route and other aspects of project design, viable dternatives
were identified so that a redlistic base-case design could be developed. However, design
development is an iterative process and the design is modified continuoudy to take account of
new information as and when it has become available, including information from the ESIA
process.

A full discussion of the dternative options that were assessed during the scoping and project
development are discussed in detail in Section 4, including the socid and environmenta
implications of a‘no development option'.

7.5 DETAILED LEGISLATIVE REVIEW

The Legidation and Policy Framework review for this project is described in Section 6. This
review addressed social and environmental policies and requirements at the following levels:

e Host Government Agreement

e Naiona Legidation

¢ Internationa legidation and guidelines relevant to the project
e BP corporate policy and management systems

e Archaeology and Cultural Heritage

e Biodiversity and Sensitive Areas

e Socid Regulaions

The definition of relevant national and international standards and requirements has ensured
that the project devel opment has been assessed againg al relevant existing environmental and
socia regulations and guidelines as well as the project proponent company’s environmental,
social, ethical and business palicies and standards.

7.6 ESTABLISHING BASELINE INFORMATION

The Scoping report identified a number of key issues and associated information gaps. In order
to understand the potential impacts of the proposed pipeline with respect to these issues, it is
necessary to have a good understanding of the pre-project, or baselinge, conditions. The key
issues relate to arange of environmental and socio-economic attributes including:

¢ Noise

e Air quality

o Trdffic

e Ecology

e Soils

e Culturd heritage
e Contamination of land
e Landscape

e Water resources
o Employment

e Energy
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e Land acquisition

e Infrastructure and resources
o Sofety

e Community relations

A good understanding of the baseline for these attributes has been achieved through two
activities.

e Detailed review of all secondary resources (ie existing documentation and literature)
e Undertaking primary (baseline) field studies to collect necessary supplementary data

7.6.1 Environmental baseline information

The EIA consultants AETC, used a combination of local scientists and western experts to
conduct detailed environmental baseline studies of a 100m corridor centered on the BTC
pipeline route, and aress identified as being potentia sites for construction camps, pipe yards
and AGIs. Sengtive receptors and pathways to oil spill were also identified but over a wider
area.

BP has dready undertaken projects in the same region as the BTC pipeline, notably the
Western Route Export Pipeline (WREP) congtructed in 1997 and baseline data gathering for
the SCP pipdine (undertaken between summer 2000 and spring 2001). A wide array of
basdine environmental information applicable to the BTC project was therefore aready
available. However, where data were lacking or out of date (particdarly in rdation to
asessing oil spill sengtivities), additiond environmental baseline data were collected.
Environmenta basdine data have been collected for the following main topics.

e Botany

e Zoology

e Archaeology

o Geology

e Soils

e Water resources

o Traffic

e Air qudity

e Climate and Meteorology
e Noise

e Landscape

e Land Contamination

7.6.2 Socio-economic baseline information

A socio-economic survey was undertaken by local SIA consultants Synergetics, supported by
ERM, in the communities within (or encroaching on land within) 2km of the pipeine or pipe

1 This represents data from a total of 74 communities which were identifiable from the maps available at
the time. More detailed maps have identified 83 communities which encroach in some way within the
4km corridor, or a close to a potential construction camp or pipe yard. 90% of the original 74 surveyed
communities are still within the revised 83 and the survey data has been considered transferable.
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yard, and within 5km of a potential construction camp or mgjor AGI. This zone of influence of
construction and operation was determined on the basis of previous pipeline experience and
confirmed as appropriate for Azerbaijan. As sections of the pipeline have been rerouted from
time to time in responsg, in part, to ESIA results, the ‘surveyed communities’ no longer
correspond 100% to the ‘pipeline affected communities'z. (There are a few communities
which have been included in the survey which are no longer considered pipeline affected as
they are now outside the 4km corridor. Conversdly, there are communities which are now
within the corridor which have not been consulted, though it is intended that this will take place
during Disclosure))

Data were collected by the team using standard methodologies for the collection of qudlitative
and quantitative information. 814 semi-structured ‘qualitative interviews with individud
householders or land users in the corridors were undertaken. In addition socio-economic data
were collected using a ‘quantitative questionnaire during interviews with 74 community
leaders or community representatives. The quantitative questionnaires completed with each
community leader covered the following main topics.

e Basic geography

e Population and Demographics

e Labour and livelihoods

e Culture, local administration, decision making and planning
e |nfrastructure, resources and services

o Attitudes and perceptions

The number of households interviewed in each settlement reflected the settlement size (one
person interviewed per household):

e Atleast 5householdsin smal villages (below 1,000)
e Atleast 10 households in medium size villages (1,001 to 5,000)
e Atleast 20 households in large settlements (above 5,000)

Due to the homogeneity of the study area (in terms of socio-economic characteristics), the
above sample sizes are considered sufficient to provide representative data for the study area
asawhole.

Respondents were chosen using a combination of stratified, random and quota sampling
techniques. Stratified sampling is adopted to achieve a more representative sample of the
study area. Thisis achieved by dividing ones study area into groups of ‘sampling units . Within
each of these sampling units, a random sample is then selected. Thus, for the BTC project,
sampling units were based on income levels and associated living conditions. Where these
existed, random sampling was conducted within each of these groups.

Random sampling selects households based on criteria that do not introduce any biases into the
sample. Thus, every third house on the left hand side of the street was selected. Where the

2 Pipeline Affected Communities are defined as those within (or which partly encroach on) a 2km
corridor either side of the pipeline or pipe yard, within 100m of an access road, 5km of a construction
camp or major AGI. A list of known Pipeline Affected Communities can be found in Part 11 of Baseline
Reports (A ppendices).
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settlement was homogenous (in terms of income levels), only random sampling was carried
out. Households are sdected at random until the desired sample size is reached (eg 10
households for medium sized villages).

Within the gtratified and random sample groups, a quota sampling technique was introduced.
This technique aims to obtain a cross-section of the population by setting a quota for number
of gquestionnaires per category identified. A quota sample can be based on either one or a
combination of variables (eg gender, levels of income, ethnicity). A designated number of
respondents for each category is then selected from the population. In the socio-economic
survey for this project, a quota on the number of men and women to be interviewed was
introduced (ie a malefemale ratio of 50:50). Where possible, a cross section of age groups
were interviewed, athough no dficial target was set for this.

Data gathered and analysed from the quantitative and qualitative surveys were cross-checked
with each other and with census data. It was collected in a format that could easily be
transferred to a database and GIS for later anaysis using SPSS, and mapping of attitudes and

impacts.

In addition to the initial baseline surveys, some specific interviews were undertaken as the
project design process progressed. For example, the project needed to understand villagers
perceptions in relation to cumulative effects of two pipelines, and attitudes to oil vs. gas
pipelines. Villages included in this survey were identified to ensure that a representative
sample of the population of pipdine affected communities were included. Factors taken into
consderation included, geographical spread and size of communities, gender and age
distribution of respondents.

In addition to village level data, the consultants also collected socio-economic data from
Government officials in the regional centers and towns, census data and economic data from
international sources.

7.7 ENVIRONMENTAL AND SOCIAL HAZARD AND RISK
ASSESSMENT

Environmental Hazard and Risk Assessment (EHRA) and Socia Risk Assessment (SRA) are
processes whereby the ESIA team can:

e Confirm its understanding of the project with the design engineers

¢ ldentify to the design engineers areas of potential environmenta concern

o Jointly develop alternatives so that potential impacts can be avoided where possible, or
proactively mitigated.

EHRASSRASs meetings were conducted with key project engineers and HSE advisors and
were facilitated by members of the ESIA team. They provided an opportunity to gather
additional information on the project where necessary. Each meeting allowed input from all
participants in the identification of potentia environmenta and socid hazards associated with
the project activities. In addition possible aternatives and options were eval uated.

3 Standard Specialist Software designed to assist in the analysis of data gathered through interviews
and questionnaires.
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The process considered each activity that will, or may, occur during the project including:

e Planned routine activities
e Planned but non-routine activities
e Unplanned or accidenta activities.

This process culminated in the development of a list of activities and the identification of
aspects that may affect the environment or loca communities. It is important to note that
exigting mitigation measures designed into the project were considered during these meetings.

7.8 ENVIRONMENTAL ASPECT AND IMPACT
IDENTIFICATION

Once basdine information had been collated, predictions and modeling of potentid changes
resulting from the proposed BTC pipeline devel opment were conducted. This was undertaken
through identification of the projects aspects and impacts resulting from each activity during
construction and operation.

7.8.1 Environmental aspect identification

The ISO’s standard for Environmental Management Systems (EMS), 1SO 14001 defines an
environmental aspect as.

‘An element of an organization’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. To identify project aspects, all proposed activities, have been
considered in terms of their direct or indirect potentia to:

e Breach relevant policy, legd and adminigraive frameworks including HGA and
nationd legidation, relevant international legidation, standards and guiddines, and
corporate environmenta policy and management systems

e Interact with the existing naturd environment including its physicad and biologica
elements

e Interact with the exigting socio-economic environment

Activities assessed during site preparation, construction, reingtatement, operation and
decommissioning include;

e Planned routine activities
e Planned but non-routine activities
e Unplanned or accidental events

7.8.2 Environmental impact assessment

SO 14001 defines environmental impact as.
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‘Any change to the environment, whether adverse or beneficial, wholly or partially
resulting from an organization’ s activities, products or services.’

An impact may result from any of the identified project aspects. Table 7-1 illustrates the links
between activity, aspects and impact.
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Table 7-1 Examples of project-related activities, aspectsand impacts

ACTIVITY ASPECT IMPACT
Handling hazardous Potential for accidental Contamination of soil or
materials spillage water

Mortality of flora and fauna
Use of vehicles Diesel exhaust emissions Contribution to global

warming and ground level
ozone

Fuel and oil leaks Contamination of soil or
water

Noise Disturbance to surrounding
environment/ dwellings

The aspects and impacts of the BTC pipéline project have been identified for each activity
undertaken and are summarized in Section 10, Environmental Impacts and Mitigation, Tale
10-1.

Impacts may be direct or indirect. Indirect impacts are often produced away from the project
as the result of a complex pathway, for example the interruption to groundwater flow may
result in vegetation dieback and damage at a remote wetland. In addition impacts may be
further divided into resdud, cumulaive and trans-boundary. These types of impact are
discussed below. During the impact appraisal process al types of potential impact have been
addressed (see Section 10, Environmental Impacts and Mitigation).

The ROW encounters not only significantly different terrains in Azerbaijan but also varying
climatic conditions, vegetation and landscape. In view of these changing factors along the
route the ROW has been separated into units (linear or point), each of which have common
characteristics with regard to the following three factors:

e Project activities (that could result in impacts)

e Biotope (similar physicd and biologica environments, eg mountainous coniferous
forest)

e Environmental sengtivity

Archaeologically senditive sites or river crossings are units of limited geographic extent (point
units) whilst forest habitats or fauna sanctuaries may have a broader geographic extent (linear
units).

Some dements of the project will occur at a distance from the ROW, for example,
construction traffic, camps and congruction yards are activities off the ROW and therefore
are discussed independently from the ROW units.

7.8.2  Social impact assessment

The evauation of socio-economic impacts involves the assessment of both quantitative and
quditative data and the use of professona judgment. Quantitative data collected through
nationa sources or local level interviews is assessed and analysed by traditional economic or
sociological techniques. However, qualitative data collected using the same methodology is
more open to interpretation. In addition, what is a mgjor impact to one person, one household
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or one community may be a minor impact to another according to specific persona
circumstances. Hence, the results do not lend themselves easily to being ranked or assessed in
exactly the same way as environmental data. As a result, the application of assessment
language in the evauation of results tends to be more quditative in relaion to the socio-
economic impacts than in the equivdent environmentd sections.

Another difference is the use of the terms Issues and Impacts. Issues can be broadly defined
as an eement requiring consideration and assessment for which a policy or a specific
mitigation strategy may need to be defined. Impacts are elements with a potentia direct or
indirect impact on a specific household, community or sector of a community. In this sense, the
overal management of community relations is an issue, where the need to compensate a
farmer for the removal of his fence would be described as an impact.

In assessing the scale of the issues and impacts, the following factors are taken into
consderation:

Thelikelihood of the impact

Changes to the assets that households depend upon for their livelihoods

e The duration of this change: short-term disturbance (eg during construction only), long
term (eg during operation period) or permanent

e The manageability of the change and potential for it to lead to further changes beyond
the control of the project

e The ahility of the affected people to adapt to changes and thus maintain livelihoods
over the long-term

e The magnitude of the impact is then viewed from the perspective of those affected, by

taking into account the perceived importance of the impact or perceived impacts in the

eyes of communities

Field survey data have been used to help identify specific communities in which a particular
aspect of the project, or potentid impact, is likely to be particularly important or to have a
particularly acute, or chronic, effect. Where these impacts are quantifiable statistical data have
been provided.

7.8.3 Impacted groups

Socio-economic impacts apply and are assessed at the household and community levels.
Different households will often be affected in different ways by the same impact. It is
therefore necessary to assess variation in impacts between different households. For example,
a poor household dependant upon naturd resources over which it has no lega rights may not
have access to compensation or may be ill equipped to use compensation money in an
appropriate way. However, since most of the communities within the pipeine corridor have a
similar economic profile, many of the impacts can be assessed at the community level in order
to develop further specific community level mitigation measures where appropriate.

Impacts, such as wealth creation or demographic change, are also assessed at a more macro
level where appropriate in order to capture the cumulative impacts caused by the whole
project aswel asitsindividua parts.
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7.9 MITIGATION OF POTENTIAL IMPACTS

Mitigation measures are the actions or systems that are used, or have been proposed, to
manage or reduce a potential negative impact or enhance a positive impact.

Mitigation has been an integral part of the BTC project, from conceptual design through to
congtruction and operation. Mitigation measures are generdly identified to avoid, minimise or
remedy the adverse effects of impacts. They may also be used to enhance the positive
benefits of the project, especially in relation to socia issues. They are developed using
professond judgment and experience within the legal, technica, political and economic
congtraints of the project and may involve policy changes, technical solutions or various forms
of compensation. The project team, community and other stakeholders have been consulted to
ensure that the mitigation measures are both practical and appropriate.

Mitigation measures, either already implemented or proposed for the BTC project are
discussed in Sections 10, Environmental Impacts and Mitigation, 11, Socio-Economic Impacts
and Mitigation, and 12, Residud Impacts, and include:

e Routing of pipdineto avoid aress of high sengtivity

e Meaaures in the origina project design (eg ensuring the pipeline goes around and not
through peopl€e’ s houses)

e Engineering design solutions during the ESIA process (eg moving a site for spail,
increasing pipe thickness)

e Alternative solutions to processes and methods to achieving objectives (eg methods of
trangporting materials, or recruitment of unskilled workers)

e Operationa control procedures (eg fines for damage outs de the ROW)

e Conservation management

¢ Management systems (eg reporting mechanisms for Community Liaison officers and
Key Performance Indicators (KPIs)/targets for contractors)

o Development of policies and procedures (eg Statement of Socia Objectives for the
project, compensation plans for land/livelihoods)

e Timing regtrictions (eg construction activities near villages and schools)

Following assignment of mitigation measures, any impact that remains is termed a residual
impact. Assessment of resdual impacts is discussed in the following section.

7.10 RESIDUAL IMPACTS

The flow diagram below illustrates the process of addressing potential and residual impacts
(Figure 7-3).

Any impacts remaining after mitigation measures have been applied are considered residua
impacts. The significance level of the residual impact is assessed on the basis of:

e The severity/consequence of an impact
o Thelikdihood that the impact will occur

The significance level is ranked on four levels: High, Medium and Low, or Beneficid. These
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rankings are used for both environmental and social residua impacts. Evaduating the level of
residua impact is discussed further in Section 7.9.4.
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Figure 7-3 Considerationsin determining sever ity/consequence of residual impacts
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7.10.1 Consequence/severity of residual environmental
impacts

As shown in Figure 7-3, residuad environmental impacts have their consequence/severity
determined, on a one to five tiered scale, using Impact Consequence Criteria. These Criteria
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have been developed for key issues listed as dot points below, and are contained in sections
7.10.1.1 to 7.10.1.11. There are a number of considerations that have been built into these
Impact Consequence Criteria including temporal, spatial, impact reversibility, direct and
indirect impacts, and relevant legal or policy constraints.

¢ Noise

o Air qudity

e Traffic

e Ecology

e Sails

e Archaeology

e Socid

e Contamination of land
e Landscape

e Water Resources

It should be noted that it is often difficult to compare residual impacts consistently across
different naturd and socio-economic environments. Scientific evidence as well as predictions
based on observation of similar activities has been used in the mpact assessment process.
Where this is not possible quditative judgment has been used to ascribe impact based on the
project and ESIA team'’ s extensive experience and knowledge.
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7.10.1.1 Noise (for human receptors)

Table 7-2 Ranking of noise consequence/sever ity

CATEGORY VERY LOW MEDIUM HIGH VERY
LOW HIGH
Ranking 1 2 3 4 5
Construction Ambient Ambient Ambient Ambient As for Level 4
noise level noise level noise levels noise levels and either
raised by raised by 3- at sensitive at sensitive tonal or
<3dBA (not | 5dBA and receptors receptors impulsive
perceptible less than Laeq | raised by 6- raised by noise
by most 5minutes 70/75 10dB (A) and | >10dB (A); or | present.
people) and | dB(A) outside | less than Lxq | €xceedance
less than dwellings 5minutes 70/75 Of Laeq 5 minutes
L aeq 5 minutes between dB(A) outside | 70/75 dB(A)
70/75 dB(A) | agreed dwellings outside
outside daytime between dwellings
dwellings working hours | agreed between
between and limit of daytime agreed
agreed Leq (1-houn 45 working hours | daytime
daytime dB(A) at night | and limit of working hours
working Leq (1-houn 45 and limit of
hours and dB(A) at night | Leq(1-noun 45
limit of Leq - dB(A) at night
hour)4'5
dB(A) at
night (to
avoid sleep
disturbance)
Continuous Leq (1-houn <45 | Leq (1-houn <45 Leq (1-houn <45 Exceedance Exceedance
operational dB(A)3 at dB(A) at night | dB(A) at night | of Leq (1-noun 0f Leg (1-houn
noise in night and Leq | and Leg (1-houy and Leq (1-houn) <45 dB(A) or | <45 dB(A) or
residential (hou) <55 <55 dB(A) <55 dB(A) Leqwhouy <55 | Leq@nou <55
areas dB(A)? during the during the dB(A) during | dB(A) during
during the day but day but the day the day and
day ambient ambient tonal or
noise level noise levels As guidance | impulsive
raised by no at sensitive any noise present
more than receptors operational
3dBA raised by 3- noise of As guidance
6dB (A) duration any
greater than 1 | operational
hour and noise of
exceeding duration
the above greater than 1
standards hour and
and that is exceeding
more frequent | the above
than once per | standards
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Table 7-2 Ranking of noise consequence/severity

CATEGORY VERY LOW MEDIUM HIGH VERY
LOW HIGH
week and that is
more frequent
than once per
week
Continuous Leq (1-houn <70 | Leq (1-houn <70 Leq (1-houn <70 Exceedance Exceedance
operational dB(A)3 dB(A) and dB(A) Of Leq (1-houn 70 | OF Leq (1-noun 70
noise in ambient ambient dB(A) dB(A) or Leq
industrial/com noise level noise levels houry @Nd tonal
mercial areas raised by no at sensitive or impulsive
more than receptors noise present
3dBA raised by 3-
6dB (A)

1 World Bank Group “Pollution Prevention Abatement Handbook — Genera Environmental Guidelines’.
Recommended level for Industrial installations.

2 WHO “Guiddinesfor Community Noise” (1999).
3 World Bank Group “Pollution Prevention Abatement Handbook — General Environmental Guidelines’.
For aresidential area, the World Bank recommend that daytime limits do not exceed LA eq 55dB daytime,
and LAeq 45dB night-time, or amaximum 3dBA increase than the existing noise level should the existing
ambient noise level already exceed 45dBA.
4 World Bank Group “Pollution Prevention Abatement Handbook — General Environmental Guidelines”

5. Duration — Should any of the construction impacts occur for more than 2 weeks, the next
consequence/severity level up will be used.

7.10.1.2 Air quality

Table 7-3 Ranking of air quality consequence/severity

CATEGORY VERY LOW LOW MEDIUM HIGH VERY HIGH
Ranking 1 2 3 4 5
Short term Process Process Process Process Process
(<24 hours) concentrations concentratio | concentrations | concentrations | concentrations
concentrations | that are not ns that are that are 75- that are 100- that are >150%
discernable <75% of the | 100% of the 149% of the of the EU
EU EU standards EU standards standards
standards
Long term Maximum Maximum Maximum Maximum Maximum
(>24 hours) process and process and | process and process and process and
concentrations | baseline baseline baseline baseline baseline
concentrations concentratio | concentrations | concentrations | concentrations
are <10% of the ns are 10- are 20-50% of are 50-100% of | are >100% of
EU standards 20% of the the EU the EU the EU
EU standards standards standards
standards
Maximum Maximum Maximum Maximum Maximum
process annual process process annual | process annual | process annual
emissions are annual emissions are emissions are emissions are
<0.5% of the emissions 2-5% of the 5-10% of the >10% of the
Azerbaijan are 0.52% Azerbaijan Azerbaijan Azerbaijan
National of the National National National
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Table 7-3 Ranking of air quality consequence/severity

CATEGORY VERY LOW LOW MEDIUM HIGH VERY HIGH
Emissions Azerbaijan Emissions Emissions Emissions
Inventory values | National Inventory Inventory Inventory
Emissions values values values
Inventory
values
Note: EU standards refer to ambient air quality (Section 10).
7.10.1.3 Dust
Table 7-4 Ranking of dust consequence/sever ity
CATEGORY VERY LOW LOW MEDIUM HIGH VERY HIGH
Ranking 1 2 3 4 5
Construction No measurable Measurable | Nuisance to Significant Very significant
Nuisance or notable and notable | people but no nuisance to nuisance to
increase increase in adverse health | people or with people with
dust levels effects or on sensitive measurable
crops/property | individuals health effects,
affected, or or significant
minor property | damage to
or crop damage | property or
crops

Note 1: Nuisance takes account of duration by the inherent assumption that in order to cause a
nuisance the impact must last for a reasonable duration (eg. greater than one week or repeated impacts).

Note 2: The above criteria are qualitative in nature, but require professional judgement in order to assign
the appropriate ranking

7.10.1.4 Traffic impact

The approach for determining severity/consequence for traffic impacts relates to changes in
traffic flow and the presence of receptors, as well as the duration of the impact. |mpacts upon
the road system itsdlf will be limited by upgrading of the roads required to the standards
required to enable project activities, such as heavy vehicle movement.

The presence of receptors (eg built-up areas, villages, schools, pedestrians, €tc) is a necessary
prerequisite in order for impacts to occur. The next consderation is the percentage increase in
traffic flow, with the following rankings assigned:

e Not measurable — Very Low
o <5% increase— Low

e 6-10% increase — Medium

e 11-20% increase — High

o >20% increase — Very High

The find consideration in determination on the consequence/severity level is that the duration
of the impact. Should any of the above noted increased traffic flows be predicted to occur for
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more than two weeks duration, the next consequence/severity level up will be used.

7.10.1.5 Ecology

The consequence/severity of ecological impact has been evauated taking account of the
following factors:

e The magnitude of the impact, as determined by its intensty, its extent in space and
time and the likdihood of it occurring
e Thevulnerability of the habitat or species to the change caused by the impact
e Theability of that species or habitat to recover
e The value, in reture conservation and ecologica terms of affected receptors including
species, populations, communities, habitats, landscapes and ecosystems

Any contravention of legidation relating to conservation is considered to be a High (4)
consequence/severity.

Table 7-5 Ranking of ecological consequence/severity

CATEGORY | VERY LOW LOW MEDIUM HIGH VERY HIGH
Ranking 1 2 3 4 5
Habitat Impact on the Loss of habitat | Reduction in Reduction in Reduction in
integrity habitat integrity not integrity of integrity of integrity of
integrity® measurable regionally (in nationally internationally
largely not using standard the country important habitat | important
discernable techniques context) using standard habitat using
important techniques standard
habitat using techniques
standard
techniques
Species No discernable | Disruption of Disruption of Disruption of Disruption of

behaviour and

effect due to

behaviour or

behaviour or

behaviour or

behaviour or

interactions disruption® on species species interactions of interactions of
behaviour or interactions interactions of nationally internationally
species discernable regionally (in important important
interactions using standard the country species species
techniques context) discernable using | discernable
important standard using standard
species techniques techniques
discernable
using standard
techniques
Habitat/ Immediate Return to Return to Return to Return to
species return to baseline baseline baseline baseline
recovery baseline conditions conditions conditions after conditions after
(temporary conditions on within 2 years within 2-5 years | 5-10 years on >10 years on
landtake) completion of on completion on completion completion of completion of
reinstatement of reinstatement | of reinstatement | reinstatement reinstatement
activities activities activities activities activities
Protected Not impacting Activities may Potential to Potential to Contravenes the
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Table 7-5 Ranking of ecological consequence/severity

CATEGORY | VERY LOW LOW MEDIUM HIGH VERY HIGH

Habitats an area temporarily contravene the contravene the provisions or
affected by disturb very high (5) provisions or intent of
national laws, protected areas | category; intent of national national laws,
international but not lead to assuming re- laws, international
conventions, any long-term instatement international conventions,
company effects on the likely within conventions, company
policies or IFI ecological three years company policies | policies or IFI
Policies integrity of the or IFI Policies Policies.

protected area

after mitigation,
assuming full re-
instatement to
pre-disturbance
condition within
five years

Note 1 Ecological integrity includes issues such as loss of habitat, fragmentation of habitat, disruption
and loss of wildlife corridors, ecological carrying capacity.
Note 2 Disruption due to physical changes, noise, visual intrusion and air emissionsbehaviour on, for
e.g. breeding, nesting, mating/spawning, diurnal and seasonal migration, hibernation, territorial
activities, predator-prey relationships and ultimately mortality

7.10.1.6 Soils

The severity/consequence of impacts on soils has been evauated by taking account of the

following factors:

e The magnitude of the impact, as determined by its intensity and extent in space and

time;

e The vulnerability of the soils to the change caused by the impact; and
e The ahility of the soils to recover from the impact.

Table 7-6 Ranking of consequence/severity on soil

7-22

CATEGORY | VERY LOW LOW MEDIUM HIGH VERY HIGH
Ranking 1 2 3 4 5
Soil erosion Soil erosion Soil erosion Soil erosion Rill and gully Rill and gully
generally not | predicted to predicted to be formation formation
discernable occur at visibly active but | predicted to be predicted to
approximately | norilland gully | evident be extensive
the same rate | formation
as soil evident
formation
Reduced soll Productivity Productivity Limited Moderate areal Productivity
productivity losses losses are productivity extent of losses are
generally not | discernible losses predicted | productivity predicted to
discernable and predicted | to last less than | losses predicted | be extensive
to last less one year after to last more last more than
than three construction but | between one five years after
months after more than three | and five years construction
construction months after
construction
Waterlogged Water logging | Water Water predicted | Water predicted | Water
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Table 7-6 Ranking of consequence/severity on soil

CATEGORY | VERY LOW LOW MEDIUM HIGH VERY HIGH
soils generally not | predicted to to remain in to remain in predicted to
discernable remain in surface surface remain in
surface depressions depressions for | surface
depressions less than one between one depressions
less than year after and five years permanently
three months | construction but | after
after more than three | construction
construction months
Sediment Visible Visible Visible sediment | Visible sediment | Permanent
transport to sediments sediment predicted in predicted in features in
water courses | generally not | predicted in watercourses for | watercourses for | watercourses
discernable watercourses | longer than longer than three
for less than three weeks weeks after
three weeks after construction and
after construction but | obscuration of
construction no obscuration the bed
and no of bed
obscuration of
the bed

7.10.1.7 Cultural heritage

Information on archaeological features normaly only becomes available during the
construction phase of the project due to the intrusive nature of the process. Therefore, the
assignment of accurate consequence/severity prior to the construction phase is often not
possible. Nonetheless, there are a number of factors to be taken into account in assigning the
consequence/severity of a potential impact on archaeology.

A matrix has been employed in order to be able to determine the consequence/severity of the
impact by taking account of the protected status and the potentiad for destruction of
archaeological remains

Table 7-7 Ranking of consequence/severity on cultural heritage

RANKING 1 2 3 4 5
Potential for | Deposits will | A small (1-10%) A moderate A large (25- Most (50-100%)
Destruction not be proportion of the (10-25%) 50%) of the surviving

affected, surviving deposits | proportion of | proportion of deposits
because of damaged or the surviving | the surviving damaged or
distance from | destroyed deposits deposits destroyed
the pipeline, damaged or damaged or
or method of destroyed destroyed
construction.
Protected Resources Resources which | Locally Regionally Internationally
Status whose have little or no important important and nationally
importance is | archaeological or | resources of | resources of a | important
unknown, historical value, or | low or minor reasonably resources,
sites of where remains importance defined extent, | legally protected
uncertain may have been nature and remains of
date or previously date and national
character destroyed significant importance
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examples in a
regional
context

A 1to 5 score is assigned for both “Potential for Disturbance” and “Protected Status’ using
the above table. These scores are entered into the matrix below and the fina

consequence/severity score determined by multiplying the Potential for Destruction score by
the Protected Status score, and dividing by five.
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7.10.1.8 Contamination of land due to project activities

Table 7-8 Ranking of contamination of land consequence/severity

CATEGORY VERY LOW MEDIUM HIGH VERY HIGH
LOW
Ranking 1 2 3 4 5
Description Concentrati | DIV DIV DIV DIV
ons below concentration | concentrations concentrations concentrations
DIV s exceeded exceeded by 25- | exceeded by 50- | exceeded by
by <25% in 50% in project 100% in project | >100% in
project area area and can area and can project area and
and can affect | affect receptors | affect receptors | can affect
receptors receptors

» DIV refers to Dutch Intervention Standards used internationally as screening criteria. The DIV
Intervention Standards are levels at which intervention to clean up is recommended. Their use hereisto
provide a measure of impact rather than as a trigger level for intervention during construction should
any contamination be exposed

7.10.1.9 Landscape

Assessing the consequence/severity of landscape and visua impact is a qualitative process,
which relies upon subjectivity and reasoned judgment supported where possible by evidence.

Table 7-9 Ranking of consequence/severity on visual receptorsand landscape

CATEGOR VERY LOW MEDIUM HIGH VERY HIGH
Y LOW
Ranking 1 2 3 4 5
Impact on Changein Few Many Majority of All of
Visual view not viewpoints viewpoints viewpoints viewpoints
Receptors discernable | affected / affected / affected / affected
(residentand | from most minor change moderate major changes
transitory) viewpoints | in view changes in in view
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Table 7-9 Ranking of consequence/severity on visual receptorsand landscape

CATEGOR VERY LOW MEDIUM HIGH VERY HIGH
Y LOW
view
Duration, and | No Virtually Changes in Changein Changein
extent of noticeable imperceptible the natural natural or high | natural or high
change in change in change in the | | landscape in a | value value
landscape / landscape / | landscape; or | localized area; | landscape over | landscape over
Quality and or or an extensive an extensive
value of landscape Reinstatement area; or area; and
Landscape is low within 1-2 Reinstatement
quality years in 2-5 years Reinstatement | Reinstatement
in 510 years not possible
7.10.1.10 Groundwater — quality and quantity
Table 7-10 Ranking of groundwater consequence/severity
CATEGORY | VERY LOW LOW MEDIUM HIGH VERY
HIGH
Ranking 1 2 3 4 5
For No Change of Change of Change of 50- Change of
groundwater discernible <25% in any | 25-50% in 100% in any >100% in
used, or may change in parameter any parameter from any
be used, asa | groundwater | from the DIV* | parameter the DIV criteria or | parameter
resource, baseline criteria or from the DIV depletion of from the
being of conditions depletion of criteria or resource that DIV? criteria
sufficient and no resource that | depletion of does not recover | or depletion
quantity and discernible does not resource that | within 1-2 years of resource
quality change in recover within | does not post construction | that does
groundwater | 6 months recover within | (within 10% of not recover
resource post 6-12 months | original elevation). | after 2 years
quantity. construction post post
(within 10% construction construction
of original (within 10% (within 10%
elevation). of original of original
elevation). elevation).
Effect on No effect Temporary Short term Long term but Permanent
beneficial effect but reversible | reversible effect and
users effect irreversible
effect

L DIV refers to Dutch Intervention Standards. The DIV Intervention Standards are levels at which
intervention to clean up is recommended. Their use here is to provide a measure of impact rather than as
atrigger level for intervention should contaminated groundwater be encountered during construction.
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7.10.1.11 Surface Water — quality and quantity

Table 7-11 Ranking of surface water consequence/severity

CATEGORY | VERY LOW LOW MEDIUM HIGH VERY
HIGH
Ranking 1 2 3 4 5
For surface No Change of Change of Change of 50- Change of
water used, or | discernible <25% in any | 25-50% in 100% in any >100% in
may be used, change in parameter any parameter from any
as a resource, | surface water | from the DIVY; parameter the DIVY; or parameter
being of baseline or visible from the visible sediment from the
sufficient conditions sediment DIVXor visible | observed for more | DIVY; or
quantity and and no observed for sediment than 3 weeks; or | visible
quality discernible less than 3 observed for >40% decrease sediment
change in weeks; or more than 3 of downstream observed for
downstream <15% weeks; or river discharge for | more than 3
river decrease of 15-40% 2-3 days. weeks; or
discharge. downstream decrease of >40%
river downstream decrease of
discharge for | river downstream
no more than | discharge for river
1 day. 1-2 days. discharge for
>3 days.
Effect on No effect Temporary Short term Long term but Permanent
Beneficial effect but reversible | reversible effect and
Users effect irreversible
effect

' DIV refers to Dutch Intervention Standards. The DIV Intervention Standards are levels at
which intervention to clean up is recommended. Their use here is to provide a measure of
impact rather than as a trigger level for intervention (See Annex B)

7.10.2 Likelihood

To assign likelihood of residud impact, five criteria were defined and ranked. This five-tiered
likelihood ranking criteria are in line with international practices (eg. Austraian/New Zedand
Risk Management Standard AS/NZS.: 4360). The criteria for likelihood are shown in Table 7-

12.
Table7-12 Likelihood categories and rankings natural and socic-economic impacts

RANKING DEFINITION

5 The impact will occur under normal operating conditions.

4 The impact is very likely to occur under normal operational conditions.

3 The impact is likely to occur at some time under normal operating conditions.

2 The impact is unlikely to but may occur at some time under normal operating
conditions.

1 The impact is very unlikely to occur under normal operating conditions but may occur in
exceptional circumstances.
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7.10.3 Evaluating level of residual environmental impact

The residud environmental impacts are assigned alevel of significance based on the likelihood
of the impact and the consequence of that impact. For each resdual impact a
consequence/severity ranking between 1 and 5 has been assigned using the impact criteria
tables above. The likelihood is assigned using Table 713. The significance level of residual
environmental impact is then determined using the matrix below where L denctes a Low-leve
of impact, M a Medium-level and H a High-level.

Table 7-13 Leve of residual environmental impact

5L MM
n 4 (L L | M
0
S 3fLfL|wm
-

O oL L
S
e e |m

1 2 3 4 5

CONSEQUENCE/SEVERITY

Note 1. A residua impact of Medium is ascribed to alevel 5 impact for alikelihood of 1, even
though it is very unlikely to occur.

7.10.4 Residual social impacts

As per environmental impacts, resdua socid impacts are any potential impacts remaining
once mitigation measures have been implemented. However, in the case of socio-economic
impacts, these may not be directly related to the aspects of the project, but may arise from
unmet expectations or difficulties in communication (eg access to energy, or in relation to
employment opportunities).

Once identified, these residual impacts are assessed according to their significance for
individuals or communities according to the table below. Note that the same ranking system is
used as for residua environmental impacts ie High, Medium, Low and Beneficial. A comment
on likdihood of the residua impact is also provided.

IMPACT SOCIAL IMPACT
CATEGORY
Beneficial Improvement in the ability of household or settlement to maintain or improve its

livelihood/store of assets
Enhancement in quality or availability of resource leading to improvement in
quality of life. For example:
e Enhancement in physical capital including availability of infrastructure
e Enhancement in social capital, including skills for future employment
e Enhancement of relationship between BP/Construction Contractor and
communities
e Enhancement in health and safety of local population
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IMPACT
CATEGORY

SOCIAL IMPACT

Low

Possible short term decrease in availability of resource or access to
infrastructure not affecting livelihood

Possible short term decrease in quality of life of household or settlement not
affecting long term outcomes

No effect on human health

No discernable long term effect of the local economy

Impacts which are long lasting but to which the community is able to adapt,
such as increased access to information/possible slow cultural
change/changes in economic structure

Medium

Potential effect or perceived effect on ability of household to maintain
livelihood/store of assets in short term

Potential reduction in quality of life in short term

Potential disruption to lifestyle in short term

Perception of missed opportunity to improve

Possible decrease or perceived decrease in access to infrastructure to which
community is unable to adapt in the short term

Quality of life

Negative effect on human health which can be contained and is therefore short
term with no increased mortality

Impacts which may result in high levels of complaint in the short term

High

Negative effect on safety of humans or animals

Negative effect on human health which can not be contained or results in
increased mortality

Effect or perceived effect on ability of household to maintain livelihood/store of
assets to an extent not acceptable to affected people

Permanent or perceived permanent reduction in quality of life

Permanent cultural change to which the communities are unable to adapt
Widespread perception of missed opportunity to improve quality of life, resulting
in frustration and disappointment

Result in tensions with communities which lead to sabotage to pipeline
construction or operation by local communities, or outbreaks of violence
between workers and communities

7.10.5 Addressing residual impacts

The following approach is applied to addressing environmental and socia residud impacts.

High (H)

e Check that the residual impact has been subject to feasible and cost effective
mitigation where possble

e Where no further reduction in impact levels can be made, it remains a High-leve
impact and which may therefore be subject to compensation or offsets

Medium (M)

e Check that the residua impact has been subject to feasible and cost effective
mitigation and that no further measures are practicable

Low (L)
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e Not mitigated further

An assessment of the significance of the resdua impacts from the BTC pipédine was
undertaken and the results are presented and discussed in Sections 10, Environmental Impacts
and Mitigation, and 11, Socio-Economic Impacts and Mitigation. Further discussion of residud
impactsis provided in Section 12, Residua Impacts.

7.11 CUMULATIVE IMPACTS

The December 1998 |FC “ Procedure for Environmental and Social Review of Projects’ states
that that an environmental assessment should also address cumulative impacts. 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 alarger and more significant 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 emissons as a processing plant is extended and expanded over a period of
time

e The ongoing development of employment opportunities and enhancemert of locd
labour skills base as successive projects (related or unrelated) come on stream

Cumulative impacts considered in this ESIA relate to impacts due to BTC project and:

e The development of the SCP project

e Developmentsin loca industry and associated projects
o Sk Road development

o ACG full fidd development

e Catastrophic falure of the SCP pipeline

The project aso considers the cumulative impacts of BTC pipeline on the WREP pipéline in
those locations where the corridor, and therefore the pipeline-affected communities, are the
same.

Cumulative impacts have been assessed for the BTC pipeline ESIA and the results are
presented in Section 13.

7.12 TRANSBOUNDARY IMPACTS

The World Bank document OP 4.01 stipulates that transboundary impacts (eg impacts that
cross the border of Azerbaijan into neighbouring countries) should be considered during the
ESIA process. The assessment of transboundary impacts for the BTC pipeline ESIA
examines:

e Airemissons
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o QOil soill migration

The significance of identified transboundary impacts has been assessed broadly using the
methodology described above, and is presented in Section 13.

7.13 REGULATORY APPROVAL PROCESS

Until May 2001 the nationd environmental regulatory body of Azerbajan was the Stae
Committee of Ecology and Nature Use Control (ASCE). The ASCE has now been replaced
by the Ministry for Ecology and Natural Resources (MENR), which adso take over the
responsibility for reviewing the ESIA. Further information on the formation of the MENR can
be found in Section 6, Legidation and Policy Framework.

The expert review and approvd of environmental documentation, including this ESIA, will be
carried out by the MENR over a 30 day period, in accordance with the procedures described
in the Host Government Agreement.

This ESIA report, once approved by the MENR, will enable the project to proceed based on
the concepts, strategies and commitments that are contained in the report. During this review
process, new commitments or modifications to those presented in this ESIA may arise in order
to satisfy the needs and opinions of the reviewing authority. Further commitments may arisein
order to address key concerns raised by members of the public.

The approval document from the MENR acts in effect as a permit for the various planned
operations, discharges and emissions that are documented and will remain effective throughout
the entire project. If, for technica or other reasons, changes are required in the project
description that might alter the impacts arising from the BTC prgect, these will be conveyed to
the MENR; the environmentd implications will be assessed and any additiona mitigation
measures agreed with the MENR.

7.14 MANAGEMENT AND MONITORING

To assist in the management and implementation of the measures designed through the ESIA,
and the monitoring of their effectiveness, Environmental and Socio-economic Management
and Monitoring Plans have been developed. These are presented in Section 14. The plans
describe the management and monitoring strategies and present generic procedures for their
implementation. Further, they identify the roles and responsibilities for implementation and for
ensuring that monitoring is undertaken, that the results are analysed and any necessary
amendments to practices are identified and implemented in a timdy manner.

Monitoring during the construction and operationa phases of the project, through the audit of
impact predictions and mitigation measures, will ensure:

e That mitigation measures are implemented effectively

e That mitigation measures are appropriate and if not, that they are amended or
additional measures designed and implemented

e Compliance with internationa standards, guidelines and best practice, and BP
corporate policies, and international best practice
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o Assessment of cumulative and residua impacts, so that appropriate measures can be
designed if necessary
e The perpetuation of the ESIA as an iterative process
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8 ENVIRONMENTAL BASELINE

8.1 INTRODUCTION

This section provides a summary of the environmenta baseline information collected for the
BTC project. The purpose of the environmental baseline characterisation isto:

e Document environmental conditions along the proposed route prior to the
commencement of the project

e Evauate those environmental components that might affect, or be affected by, the
construction or operation of the BTC pipeline system

More detailed baseline reports and descriptions of the environment are provided in Parts 1-14
of the Baseline Reports Appendix. A full ligt of references is aso provided in this Appendix.

8.2 REGIONAL GEOGRAPHICAL SETTING

Azerbaijan is the largest of the three Trans-Caucasian countries covering an area of 86,600 sq.
km (roughly the size of Austrid) and includes the geographically separate Autonomous
Republic of Nakhchevan. Azerbaijan shares land borders with Armenia, Russia (Dagestan),
Iran, Georgia and Turkey (via the Nakhchevan exclave). In addition, Azerbaijan has an
825km coastline with the Caspian. Kazakhstan and Turkmenistan are Azerbaijan’'s immediate
neighbours on the opposite, eastern shore of the Caspian.

Azerbaijan is predominately a mountainous country. Average elevation is 384m and 71% of
the territory is above 500m, with 3.5% above 2,500m. It is surrounded by three separate
mountain ranges. The Greater Caucasus form part of the northern border and include the
nation’s highest peaks of Bazar-Dyuzi (4,466m), Shakh-Dag (4,243m) and Tufan (4,205m).
The Lesser Caucasus consists mostly of mountainous folds with peaks up to 3,900m
orientated in a south-easterly direction, bwards Iran. These folds form the Shakh-dag,
Karabakh and Congur-Alangez ranges. Other ranges of the Lesser Caucasus include the
Mrov-dag and Daralagez ranges. As well as ridges, the Lesser Caucasus includes plateaux,
mostly of volcanic origin, such as the Karabakh plateau, and lowlands, which extend along
the Middle Araks. In the extreme south-east of Azerbaijan are the smaller but ecologically
and geographically digtinct Talysh Mountains (highest point, Kyumyurkey at 