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10.1

10.1.1

ENVIRONMENTAL AND SOCIAL IMPACTS AND
MITIGATION (PLANNED ACTIVITIES)

Introduction

This chapter describes the potential changes to the baseline environmental and social
conditions that are considered most likely to be caused when the planned activities
described in Chapter 5, Project Description, are carried out. It presents the findings of an
assessment of the likely significance of those changes, applying the methodology that is
presented in Chapter 3.

This chapter also discusses the mitigation measures that have been proposed with the aim
of avoiding or minimising the SCPX Project’s potential impacts or enhancing its potential
beneficial effects.

This chapter does not describe or assess unplanned and accidental events which may
occur during the Project’s operational phase (e.g. pipeline rupture), which are discussed in
Chapter 12, (Hazard Analysis and Risk Assessment). However, this chapter does describe
and assess unplanned events that may occur during the construction phase such as spills
and traffic accidents.

Activity, Aspect, Impact and Mitigation Tables

The activities, aspects, likely impacts, proposed mitigation measures and residual impacts
likely to be associated with the proposed SCPX Project are presented in three tables in
Appendix B to this ESIA:

e Table B-1 presents a matrix of activities and environmental, social and cultural
heritage issues potentially associated with the proposed:

o SCPX pipeline loop, including the pigging station and block valves (BVRs)

o Construction camps, pipe storage areas, rail spur and offloading areas and
associated access roads

o Temporary access roads to the SCPX pipeline loop ROW (Right of Way)
o Logistics associated with the Project.

Shaded cells identify which issues are relevant to each construction, commissioning
and operational activity. Each issue is numbered (A1 to A41) to aid traceability
throughout this section and in the wider report

e Table B-2 presents likely generic potential Project impacts associated with each
issue identified in Table B-1, and scores the likely significance of the potential
impacts (as high, medium or low adverse, or beneficial) using the tables in Chapter
3 that take account of the sensitivity of the relevant receptor and the magnitude of
the potential impact. It outlines mitigation measures that are proposed with the aim
of reducing adverse impacts or enhancing potential beneficial effects and then
scores the likely residual impacts on the basis that the proposed the mitigation
measures are implemented. A generic impact may occur either in several different
places in the Project or in specific places that have not been defined to date (so that
a specific location cannot be defined at the moment). A generic impact usually does
not vary in significance according to where it occurs. Where this is thought likely to
be the case, the range of variation is included in the significance assessment in
Table B-2

e Table B-3 presents potential location-specific impacts (i.e. those impacts relating
to places where the baseline surveys outlined in Chapters 7 and 8 noted particular
environmental, social or cultural heritage sensitivity). The potential impacts on these

Impacts and Mitigation (Planned Activities) 10-1



SCP Expansion Project, Azerbaijan
Environmental and Social Impact Assessment
Final

places are scored, mitigation measures are proposed and the likely residual impacts
are scored in the same way as Table B-2.

Sections 10.2 to 10.16 discuss the potential for environmental and social impacts from
SCPX Project activities on various environmental and social components. In each case,
impact avoidance and mitigation measures are proposed. The mitigation measures are
numbered to allow cross referencing to Tables B-2 and B-3 and to the Commitments
Register presented in Appendix E. The numbers for commitments are referenced in the
following way:

00-00 Topic-specific, generic construction commitments

X Location-specific commitments

OP  Operational commitments

D Design commitments

DE Decommissioning commitments

LACF Land Acquisition and Compensation Framework commitments

Figure 10-1 shows the relationship between the impact assessments, commitments register
and the environment and social management and monitoring plan.

ESIA Methodology (Chapter 3)
ESIA Project Description (Chapter 5)

Significance Tables (Appendix B)
Environmental and

Social Baseline
Report

Impact Assessment and Hazard and
Risk Assessment (Chapter 10 and 12)

Land Acquisition
and Compensation ¢

Framework (LACF) ! ! !
Commitment Register (Appendix E}

Health Impact 1
Assessment (HIA) \J

Environment and Social Management
and Monitoring Plan (ESMMP) (Appendix D)

Contractor Implementation
Management Plan ¥

Figure 10-1: Schematic Showing Relationship between Impact Assessment
and Commitments Register

To avoid repetition, where a mitigation measure relates to a number of different impacts in
Sections 10.3 to 10.16 and has been discussed previously in the chapter, it is included in
other relevant impact assessment tables which follow, but not repeated in the explanatory
text.

10.1.2 Commitments Register

The Commitments Register (Appendix E) sets out all the specific mitigation measures that
the Project currently proposes to adopt in relation to potential impacts identified in the ESIA.
It is the exclusive and authoritative record of the mitigation measures proposed. The
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Commitments Register is intended to be read in conjunction with the full text of this ESIA
document, which provides important context and background, as well as describing the
impacts that the listed measures aim to mitigate or manage and the residual impact that
may remain.

10.1.3 Monitoring and Management

The Project's Environmental and Social Management and Monitoring Plan (ESMMP)
presented in Appendix D is the primary mechanism for implementing the measures listed in
the Commitments Register during construction. The ESMMP forms the basis of contractual
agreements between the Project and the main contractors involved in Project construction.
The ESMMP contains a set of 13 topic-specific management plans as listed below.

e Reinstatement Plan

e Ecological Management Plan

o Waste Management Plan

e Pollution Prevention Plan

e Resources Management Plan

e Construction Camp Management Plan

¢ Infrastructure and Services Management Plan
e Community Health, Safety and Security Plan
e Community Liaison Plan

e Local Recruitment and Training Plan

e Procurement and Supply Plan

e Cultural Heritage Management Plan

¢ Land Management Plan.

The Commitments Register (Appendix E) identifies which management plan(s) address
each commitment.

The construction contractor will have a documented and operational ESMS aligned with the
requirements of ISO 14001 Environmental Management Systems (1-13).

Operational management and monitoring plans will be developed to implement operational
commitments before the Project moves to the operations phase. Chapter 13 provides more
detail on construction and operations phase management and monitoring. Ongoing training
programme for facility personnel will be implemented to include environmental compliance
and reporting (OP18).

10.1.4 Constraints Maps

Appendix A presents maps that show physical, biological, cultural heritage and social
constraints in the SCPX Project area. The maps illustrate the environmental and social
baseline descriptions in Chapters 7 and 8, showing the places where location-specific
sensitivities referred to in Table B-3 may occur. They may also facilitate comprehension of
this chapter and the maps should be referred to when reading this chapter.

10.1.5 Discussion of Impacts and Mitigation Measures

The following sections consider the environmental and social characteristics and
sensitivities in the SCPX Project area in the order that they were discussed in Chapters 7
and 8, and discuss the ways in which they could be impacted as a result of (a) construction,
including commissioning where this activity may also have significant impacts, and (b)
operation of the SCPX Project. The discussion focuses primarily on construction phase
activities, as gas pipelines are not generally associated with any significant planned impacts
as a result of activities during operation. The operation of the SCPX pipeline is planned to
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be incorporated into the existing management system for operation of the SCP and BTC
pipelines. The impacts of commissioning are generally related to a limited range of specific
aspects and this activity is therefore discussed only as needed in the following sections.

Mitigation of potential impacts has been an integral part of the Project conceptual design
including route, site and crossing method selection, which is described in detail in
Chapter 4. This has included:

e Re-routing certain sections of the pipeline to avoid areas of high environmental and
social sensitivity

e Evaluating the potential environmental and social impacts of the proposed options
for siting camps, pipe storage areas, rail spur and offloading areas and access
roads as part of the site selection process for these areas. These sites were
identified in two phases, as described in Sections 4.7 and 5.5.3.

The mitigation measures incorporated into the engineering design process have been
described in detail in Chapter 5 and these Project design commitments have been
incorporated into this chapter, in addition to mitigation measures which will be implemented
during both construction and operation.

10.1.5.1 Secondary and indirect impacts

As introduced in Chapter 3, secondary impacts are caused when the primary impact of a
project leads to other secondary impacts on the environment. Indirect impacts are impacts
that result from other activities that are encouraged to happen as a consequence of a
project but that are not directly caused by the project (e.g. a new business is created to
cater for the needs of drivers owing to increased traffic on roads caused by the Project).

Secondary impact assessment has been an integral part of the ESIA process and the
identification of impacts and mitigation measures that are described in this chapter. Where
secondary and indirect impacts have been identified within Tables B-2 and B-3, these have
been highlighted in light blue for ease of identification. Where impacts are both a primary
and a secondary impact, these have been highlighted in purple. Where an impact is a
secondary or an indirect one, this is also discussed in this chapter. Examples of potential
secondary impacts that have been identified for the proposed SCPX Project include:

e Stress or mortality of flora and fauna due to drilling mud break out into watercourses

e Cleanup of unexploded ordnance, which will reduce the risk of injury or death to
both construction personnel and the public.

Examples of combined primary and secondary impacts of the SCPX Project are:

e Temporary disruption of irrigation or drainage causing loss of agricultural production

e Contamination of water used for potable water supply with sediment, fuel or
chemicals.

10.1.5.2 Cumulative impacts

This chapter considers the potential cumulative (or additive) impacts of the proposed SCPX
Project with existing developments such as the BTC/SCP and WREP pipelines, since they
are part of the existing baseline environment.

The cumulative impacts considered in Chapter 11 (Cumulative and Transboundary Impacts)
are those cumulative impacts that may result from the combined or incremental effects of
future activities (i.e. those developments currently in planning and not included as part of the
baseline).
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The interaction of individual impacts from the proposed SCPX Project (in-combination
impacts) is also discussed in Chapter 11. With any development, there is the potential for
two or more environmental or social topic areas associated with the Project to impact on a
given receptor or resource. For example, a sensitive receptor being affected by both noise
and dust during construction could potentially experience a combined effect greater than the
individual impacts in isolation. These are known as ‘in-combination’ impacts. The potential
impacts associated with the individual topic areas are discussed in this chapter.

10.1.5.3 Consultation

During the ESIA process attention was paid to stakeholder concerns as expressed during
the series of consultation meetings (refer to Section 9.5). SCPX Project design and location
decisions were influenced by such concerns (Section 9.6). To the extent practicable, and
without prejudicing the safe and efficient operation of the Project, changes were made with
the aim of avoiding, preventing and/or reducing adverse impacts. For example, the pipeline
as proposed has a thicker wall where it is in close proximity to inhabited sites to help reduce
the hazard potential.

In addition, certain impact mitigation commitments have been devised, and included in a
series of environmental and social management plans, with the intent of helping achieve the
same objectives. Examples of mitigation commitments designed to help to deal specifically
with stakeholder concerns are as follows.

Land acquisition and livelihoods

A Land Acquisition and Compensation Framework (setting out the principles and key
mechanisms by which livelihoods would be maintained) and an accompanying Guide to
Land Acquisition and Compensation will be prepared and will be provided to those likely to
be affected by land acquisition. Also, natural resource features such as wetlands that are
used for watering of livestock will be preserved or, to the extent that is not practicable, a
substitute will be provided and access to grazing will be maintained or, if restricted, to the
minimum extent reasonably practical.

Infrastructure damage
A number of commitments relate to the aim of avoiding damage and to repair, should any
damage occur.

Employment opportunities

There is a presumption in favour of employing local people if the skills needed are available.
Targets for local recruitment (subject to the availability of the skills needed) will be set and
local recruitment will be monitored regularly to assure that this commitment is met.

Ecological management

Flora and fauna along the route of the pipeline and associated facilities will be protected by
a number of measures such as species translocation, pre-construction surveys and clearing
of habitats.

Community health and safety

Commitments will be applied to suppressing dust, minimising risk of fuel spills, limiting
speed limits for Project vehicles and lowering noise emissions from construction activities.
Community liaison

Commitments will be applied to assist with timely supply of information on forthcoming
Project activities to people within Project-affected communities (PACs).

10.1.5.4 Decommissioning

This chapter does not deal in any detail with the anticipated impacts of decommissioning
(abandonment) of the Project once it reaches the end of its operational life as this is covered
by the HGA, which details the applicable environmental, health, safety and social standards
and practices governing the Project (see Chapter 3). In brief, the HGA requires that, within
30 days of termination of the HGA a plan must be prepared describing how abandonment
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10.1.6

10.2

10.2.1

will be achieved. This Abandonment Plan will be subject to approval by the Government. An
ESIA will be prepared prior to implementation of the Abandonment Plan to assess and
minimise potential environmental and social impacts arising from the abandonment
operations. This abandonment ESIA will be submitted to the Government (DE-05). 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 (DE-06). The appropriate mechanism
is therefore already in place to identify and assess the impacts of abandonment at the
appropriate time. For further detail, please refer to the relevant provisions of the HGA.

Management of Change that Occurs Subsequent to the Preparation of this
ESIA

There remains a possibility that changes to the Project will occur subsequent to preparation
and submission of this ESIA. If this occurs, management of change procedures will include
environmental and social assessment before any changes that may have detrimental effects
on environmental or social receptors are adopted (39-04). In particular:

e The relevant authorities will be consulted if the need for any additional land take is
identified and the relevant permits and consents will be obtained (39-01)

e Site assessments (taking into consideration ecology, cultural heritage, social,
erosion risk, water resources) will be undertaken if the need for additional land is
identified following submission of the ESIA (39-02)

e An environmental and social assessment report will be prepared by the Project if
any additional land outside that described in the ESIA is to be used, the scale of
which will depend on the proposed activities and sensitivities of the area (39-03).

The aim of this work will be to try to avoid or reduce any significant adverse impacts arising
from the change and to enhance any beneficial impacts.

Should there be any significant changes to the operations of SCPX such as increased
throughput, environmental policies and standards shall be considered as an integral part of
any engineering assessment. This will be achieved through the Management of Change
system (OP19) that will be adopted for the operations phase.

Geology and Geomorphology

This section discusses potential impacts on geology and geomorphology (including
topography) during construction and commissioning of the proposed SCPX Project and
associated mitigation measures to be adopted. The operational phase is not expected to
affect, or be affected by, geology and geomorphology as no fault zones are crossed by the
pipeline.

Aspects of SCPX Project that Could Affect Geology or Geomorphology

The following planned Project activities could affect geology and geomorphology in the
Project area during the construction phase:

e Benching of the ROW to form a safe, flat working area particularly where the SCPX
crosses harrow ridges

o Aggregate extraction for construction of camp, pipe storage areas and rail spur and
offloading areas, construction or upgrading of access roads, supply of pipeline
padding material or construction of permanent buildings and hardstanding at the
pigging station and block valves (BVRs). This may come from either existing
quarries/aggregate extraction facilities operated by third parties or borrow pits
opened up by the Project
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o Consumption of aggregates in concrete batching plants providing concrete to the
Project.

10.2.2 Key Sensitivities

The maijority of the proposed route passes through soft and unconsolidated sediment that
can be sensitive to erosion; potential impacts are discussed in Section 10.3.2.

Azerbaijan experiences relatively frequent earthquakes; the proposed pipeline is routed
through an area that is less seismically active than other regions and has been routed to
avoid crossing any seismically active faults.

Aggregate extraction is known to occur at rivers crossed by the proposed pipeline route; this
has the potential to influence river morphology both up and downstream, which may affect
pipeline crossings.

The pipeline crosses a number of narrow erodible ridges, as detailed in Section 10.3.2.

70.2.3 Impacts on Geology and Geomorphology

10.2.3.1 Proposed pipeline construction and commissioning, including pigging station, block
valves, construction camps, pipe storage areas and rail spur and offloading areas

Impacts on geology and geomorphology are expected to be very limited, as no blasting is
currently expected to be necessary during construction of the proposed pipeline or facilities.

Impacts on geomorphology associated with construction along ridges are discussed in
Section 10.4, Landscape and Visual Impacts; erosion issues associated with ground
disturbance are discussed in Section 10.3, Soils and Ground Conditions; erosion issues at
watercourses are discussed in Section 10.5, Surface Water Resources; the risk of seismic
activity is addressed in Chapter 12, Hazard Analysis and Risk Assessment. None of these
issues is therefore addressed in this section, which is confined to a discussion of impacts
associated with aggregate use.

It is estimated that approximately 65,000m® of aggregates will be needed during
construction for use in surfacing camp, pipe storage areas and rail spur and offloading
areas, access roads and permanent facilities. Aggregates will also be needed for use as
padding material for the pipeline, for concrete where concrete coating of the pipeline is
needed and for constructing hardstanding and buildings at the pigging station and BVRs.
The aggregate will be obtained from existing or new licensed quarries and/or borrow pits.
Extraction and use of aggregates constitutes depletion of non-renewable natural resources,
which is a primary impact, although the impact is expected to be small in magnitude for this
Project.

Aggregate is commonly extracted by third parties from the beds or flood plains of rivers in
Azerbaijan, which may lead to changes to the morphology of these rivers with consequent
primary impacts on channel position and location, riverbank erosion and the location of
areas flooded during high river flows. This in turn may have secondary impacts on the
SCPX pipeline by eroding the cover over the top of the pipeline or leading to flotation of the
pipeline where it is laid in an area that was not predicted to be flooded. Secondary impacts
could also include removal of agricultural land from use due to erosion of riverbanks and
consequent impacts on livelihood of landowners and users.

Extraction of aggregates from new sites may have adverse impacts, if poorly sited, on
ecology, water resources, cultural heritage landowners, land users and communities.

10.2.3.2 Pipeline operation

The pipeline and facilities are within a seismically active area and may be affected during
operations by earthquakes in the region. However, the proposed pipeline is routed through
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an area that is less seismically active than other regions in Azerbaijan and has been routed
to avoid crossing any seismically active faults.

10.2.3.3 Impact summary and assessment of significance

Table 10-1 provides an assessment of the likely significance of impacts on geology and
geomorphology before and after implementation of the proposed mitigation measures that
are discussed in the following section.

Table 10-1: Potential Generic Impacts on Geology and Geomorphology

Potential Residual

Potential Impacts Impact Mitigation Impact
Significance* Significance*

Depletion of natural

Use of resources e.g. aggregates B3 Low 1-01, 1-03, 1-05, B3 Low
m:e?iarlzw 1-06,1-07, 1-09,
A1 Dust, noise, landscape, 1-10, 1-11, 1-14,
and natural S
reSOUICes traffic, visual, surface water, 39-01, 39-02, 39-
livelihood and ecological B4 Medium 03 B2 Low

impacts from borrow pits
and spoil disposal sites

* assessed using Tables 3-3 and 3-4

10.2.3.4 Mitigation of impacts on geology and geomorphology

At the design stage
The SCPX is proposed to commence at SCP KP57 to avoid the following geological
hazards (as discussed in Chapter 4, Project Development and Evaluation of Alternatives):

e The presence of a number of mud volcanoes in the Gobustan area

¢ Mud volcano ridge (SCP KP24-KP29), which is a narrow ridge in an area of highly
erodible soils that poses construction difficulties

e A fault zone (mud volcano fault) — SCP KP24.1
¢ Two faults at Hajigabul at SCP KP49.9 and KP50.9.

Between KP0 and KP390 there are no active fault crossings.

Proposed pipeline construction and commissioning, including pigging station, block
valves, construction camp, pipe storage areas and rail spur and offloading areas
The impact avoidance and mitigation measures summarised below are proposed to be
applied to borrow pits, quarries and the use of aggregates and other quarried materials.

All excavated material will be screened and reused to the extent deemed feasible by
Company to minimise the need for new aggregates (1-07). In particular, excavated soil will
be screened and reused for padding, wherever practicable (1-14). Where this is not
practicable or the material is not suitable, aggregates will only be sourced from licensed
sources as approved by MENR (1-01).

The project will give preference to using existing borrow pits and/or spoil disposal pits where
reasonably practical (1-03). The following will be undertaken before borrow pits and/or spoail
disposal pits are re-opened or a new one is established (see also Section 10.1.6):
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o The relevant authorities will be consulted if the need for any additional land take is
identified and the relevant permits and consents will be obtained (39-01)

e Site assessments (taking into consideration ecology, cultural heritage, social,
erosion risk, water resources) will be undertaken if the need for additional land is
identified following submission of the ESIA (39-02)

e An environmental and social assessment report will be prepared by the Project if
any additional land outside that described in the ESIA is to be used, the scale of
which will depend on the proposed activities and sensitivities of the area (39-03).

Environmental audits will be undertaken at any proposed third-party borrow pits and/or spoil
disposal pits before they are used. Periodic audits will be undertaken thereafter as
considered appropriate by the Company (1-05).

One of the aims of the assessment and audit of new and existing sites will be to avoid as far
as practicable the secondary impacts described in Section 10.2.3.1.

Use of borrow pits will be managed in a manner that seeks to ensure that no illegal
extraction (including by a third party) takes place (1-06).

When camps and lay-down areas are taken out of service, the existing aggregate will be
used, as approved by the Company to landscape areas of the site before topsoil is spread;
where this is not appropriate, the aggregate will be returned to borrow pits/COMPANY
approved disposal areas (1-08). All temporary borrow pits will be reinstated (unless
instructed otherwise by regulatory authorities) (1-09).

Where excavated material is unsuitable for padding or backfilling, padding materials (e.g.
sand or small-grained soils/gravel materials) will be bought or sourced from approved
borrow pits (1-10).

Where benching is required, surplus subsoil will be stored on the ROW or, if disposal is
necessary, it will be transported to an approved disposal site and/or approved borrow pits
(1-11). Care will be taken to ensure that the trench spoil is spread beneath the topsoil and is
not left on the surface (1-12).

10.2.4 Residual Impacts

With the implementation of the proposed mitigation measures, it is considered that the
residual impacts associated with aggregate use will be of low significance.

10.3 Soils and Ground Conditions

This section discusses potential impacts on soils during construction of the proposed SCPX
Project and associated mitigation measures to be adopted. The section will also consider
the need for the Project to address some aspects of the baseline ground conditions, as it
has the potential to affect construction activities.

10.3.1 Aspects of SCPX Project that Could Affect Soils and Ground Conditions

Project activities that may affect soil and ground conditions during construction of the SCPX
Project are considered to be:

e Disturbance and removal of soil during ROW and temporary site clearance
(construction camp, pipe storage areas and rail spur and offloading areas),
widening of access roads and creation of new access roads

¢ Removal of soil and civil engineering works at the pigging station and the five new
BVRs

e Storage of topsoil and subsoil for re-use in backfilling and reinstatement
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Heavy plant and equipment on ROW (during construction and for inspection and
maintenance during the operational phase)Use of the ROW as a vehicle running
track to provide access to the works

Accidental release of potential contaminants (e.g. fuel, hazardous waste, chemicals)
Disposal of surplus subsoil and aggregate.

During commissioning, the discharge of hydrostatic test water has the potential to cause soll
erosion if not controlled carefully.

During the operational phase driving along the ROW may also cause compaction and
erosion. However, BTC/SCP operations staff are only allowed to drive along the ROW in an
emergency. Small quantities of domestic sewage, wastewater and surface water run-off
may be generated at the pigging station.

The above activities may cause adverse impacts in terms of:

Soil compaction

Altered soil properties (structure, fertility, aeration status)
Erosion and soil loss

Ground settlement

Mobilisation of pre-existing contaminants

Soil contamination

Backfilling of the excavated trench.

10.3.2 Key Sensitivities

10.3.2.1 Soil

Many of the soils encountered along the proposed pipeline route exhibit high levels
of salinity, which can contribute to accelerated corrosion of both steel and concrete

Overhead electrical transmission lines can increase corrosion potential at crossings

The texture of the soils along the majority of the proposed pipeline route is very
small, primarily fine silts and clays, which are considered more prone to erosion

Four areas of the proposed pipeline route — SCPX KP260-KP264 (around the
Sarisu crossing), SCPX KP321-KP327 (narrow erodible ridges on approaches to
Asrikchay and Tovuzchay), SCPX KP344—-KP347 (approaches to the Hasansu) and
SCPX KP359 (around the positive banks of the Kura West crossing) — are noted as
having particularly high erosion potential

Topsoil depth is very thin (less than 5¢cm) in many places along the route

The small particle size of the soils means they are more prone to compaction, have
poor traffic-ability when wet and are prone to dust generation during dry conditions

Within the Karabakh and Ganja-Gazakh Plains the proposed pipeline route is
predominantly routed through agricultural land that is used for cereal production.

10.3.2.2 Contamination

Contamination was identified at various locations along the proposed SCPX route
and at the proposed construction camp, pipe storage areas and rail spur and
offloading areas

The majority of contamination identified appeared to be the result of ongoing fly-

tipping by third parties; it is therefore likely to be an ongoing issue and may prove
difficult to prevent or mitigate

Hydrocarbon contamination of soil was noted during a visual inspection at the
SCPX route at KP7 (unknown source) and at KP215 (old, leaking oil well)
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o There may be a health and safety risk to workers and the local population during
both construction and operation. The risk to construction workers is likely to be
greatest owing to the potential for actively disturbing any contamination. It should be
noted that the effects of contamination on workers is outside the scope of this ESIA

e Pre-existing contamination along the proposed pipeline route being incorrectly
attributed to SCPX construction activities or subsequent operations

o The potential for the presence of unexploded ordnance (UXO) has been identified in
two areas along the ROW and in the proposed pipe storage area and camp located
at Saloghlu. The first area, to the west of the Kura West crossing (KP358—-KP390)
has already been cleared and declared safe; the second, around the Kura East
crossing (KP167-KP172) will be cleared in the near future. There is, however, the
potential for additional areas of UXO to be identified should the Project footprint
change.

10.3.3 Impacts on Soils and Ground Conditions

10.3.3.1 Proposed pipeline construction and commissioning, including pigging station, block
valves, construction camps, pipe storage areas and rail spur and offloading areas

Compaction

Compaction of soils during construction may occur where the bearing strength is exceeded
by the weight of construction vehicles. This is most likely on the ROW, access roads and
heavily utilised areas of construction camp, pipe storage areas and rail spur and offloading
areas, which will be subject to repeated vehicle movements.

The primary impacts of soil compaction are that it alters drainage characteristics; reduces
aeration levels, which may cause anaerobic or waterlogged conditions to develop; and may
cause surface run-off and localised flooding. Compaction can also have secondary impacts
on ecology, as it reduces the ability of vegetation to re-establish (see Section 10.7.3) and on
agricultural productivity and associated livelihoods (see Section 10.13.3).

Soil properties

The depth of topsoil along the SCPX route is generally very low (less than 5cm), particularly
in the semi desert areas (Photograph 10-1), and areas of narrow ridges (as described in
Section 10.3.2). In these areas, stripping of topsoil and segregation of topsoil and subsoil
will be more difficult.
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Photograph 10-1: Thin Soils in the Shirvan Plain

It is likely that topsoil depth will be greater in river valley areas, and as the ROW progresses
further westwards towards the Georgian border. Deeper topsoil depths (over 10cm) were
recorded in the 2001 survey (see Section 7.3). Exact topsoil depth along the ROW will need
to be confirmed by a pre-construction survey.

Soil structure and nutrient content may be impaired and therefore affect revegetation, if
topsoil and subsoil layers are mixed during construction and/or storage, or if surplus subsoil
is disposed of carelessly (e.g. by spreading over topsoil or vegetation).

Prolonged storage of topsoil can lead to a loss in fertility of the soil as nutrients become
leached out by rainfall or anaerobic conditions can develop within the topsoil pile. It may
also lead to the loss in viability of the seed bank contained within the stored soil.

Oxygen availability may be reduced by water logging of soils or prolonged storage;
anaerobic conditions may develop if soil is stored for longer than six months with similar
primary and secondary impacts to those described for compaction above.

Secondary impacts may include adverse ecological impacts due to poor establishment of
vegetation following reinstatement and loss of agricultural productivity. These are discussed
in Sections 10.7.3 and 10.13.3 respectively.

Erosion and soil loss

Preparation of the ROW, construction camps, pipe storage areas, rail spur and offloading
areas and access roads, including removal of vegetation, topsoil stripping and benching, will
disturb soil structure and stability. This may increase the risk of erosion particularly in areas
where soils have poor cohesion or are steeply sloping. The erosion risk is expected to be
highest during wet weather, when runnels may develop, and will be exacerbated by vehicle
movements.

A baseline assessment of the erosion class of the soil along the SCPX ROW has been
undertaken and results presented in Chapter 7. Erosion classes from 1 to 7 have been
defined, with an erosion class of 4 classed as high (see Table 7-10). Erosion classification
of the soils along the entire SCPX ROW has been provided in Table 7-11. Locations with

Impacts and Mitigation (Planned Activities) 10-12



SCP Expansion Project, Azerbaijan
Environmental and Social Impact Assessment
Final

the highest erosion risk are listed as sensitivities in Section 10.3.2. Stability at areas that
already exhibit active erosion could be made worse by construction of the pipeline sections
if not managed correctly. This may also lead to accelerated erosion of the ROW and pipe
trench following reinstatement, thereby risking the integrity of the pipeline.

Topsoil removed from the ROW will be stored at the edge of the working area pending
replacement during reinstatement. Topsoil stacks/piles are usually poorly consolidated and
therefore prone to erosion and soil loss via wind erosion or wash out by rainfall, both of
which are likely to occur in the areas crossed by the pipeline route.

Treated hydrotest water will be discharged either to land or to a watercourse. Erosion may
occur at the point of discharge if the flow rate is inadequately controlled. This can lead to
scour and increased sediment loading if the discharge is to a watercourse.

Construction of the proposed pigging station and five new block valves will necessitate the
excavation of topsoil and subsoil. The footprints of the block valve sites are relatively small
in size (875m” each), with the pigging station being larger at 3200m? (these are the areas
enclosed within the proposed security fence). Soils will be reused locally and will therefore
be permanently lost from their point of origin.

Where existing roads identified for access to the proposed ROW are widened, construction
will entail the movement of topsoil and subsoil that will be permanently lost from its point of
origin. Topsoil of any value will be re-used locally.

Soil erosion may have secondary ecological impacts on aquatic fauna (as a result of
sediment release into watercourses) and could lead to impaired recovery of natural
vegetation. These potential impacts and proposed mitigation measures are discussed in
Section 10.7. Soil erosion may also affect agricultural productivity; see Section 10.13 for
discussion of impacts and mitigations.

Flooding

The occurrence of natural floods, not related to Project activities, in river valleys has the
potential to cause immediate soil erosion and soil loss. Floodwaters can also entrain
contaminants. These impacts can, in turn, lead to longer-term loss of soil fertility, with
potential secondary impacts on vegetation recovery and the use of the land for agriculture.
The location of the impacts of these natural occurrences could, however, be altered by the
presence of pipeline construction works. In particular, soil storage mounds and temporary
bridges or flumes placed in watercourses to facilitate pipeline construction across the river
could have the effect of damming or diverting floodwater.

Disposal of surplus subsoil and aggregate

If subsoil is not properly spread beneath the topsoil, and if any aggregate is not removed
following construction, there could be adverse impacts on soil structure, fertility and the
seed bank with consequent effects on vegetation recovery and agricultural productivity. Off-
site disposal at approved borrow pits and spoil pits of aggregate and surplus sub-soil that
cannot be re-spread within the ROW can result in negative impacts on soil structure, fertility
and seed bank of the receiving site if not planned properly.

Land contamination
Contaminated land impacts are addressed in this section in terms of:

e Undertaking construction in land that is contaminated

o Accidental contamination of land during pipeline construction or removal from
service activities.

Pre-existing land contamination
A number of contaminated and potentially contaminated sites were identified along the
ROW and at potential camp, pipe storage and rail spur and offloading areas as part of the
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baseline survey as detailed in Section 7.3. The impacts of encountering contaminated soils
during construction could be two-fold:

¢ Risk to health and safety of construction personnel (which is outside the scope of
this ESIA)

¢ Risk of mobilising contaminants into the wider environment.

There is a risk that areas of as yet unidentified contamination may be encountered during
construction of the pipeline, pigging station, BVRs, camp, pipe storage and rail spur and
offloading areas, particularly in the following areas:

e Where the proposed SCPX ROW crosses existing oil pipelines, which may have
had underground leaks

o Where the proposed pipeline route crosses watercourses where contaminants
(particularly heavy metals) may have accumulated in riverbed sediments,
particularly on the inside bends of meanders. Pipeline crossings downstream from
heavily industrial areas may therefore be at risk of contamination

e Areas of potential (but as yet undiscovered) UXO along the pipeline ROW, camp,
pipe storage and rail spur and offloading areas and access roads

¢ Any new or additional construction camp, pipe storage and rail spur and offloading
areas, particularly if they are located on brownfield sites

e Areas where anthrax-infected livestock may have been buried.

When contaminated land is disturbed, contaminants may be mobilised into the wider
environment and could cause contamination of previously clean groundwater or surface
water resources with possible secondary impacts on the users of that water and on flora and
fauna.

Contamination during construction

Activities associated with construction have the potential to produce soil, groundwater and
surface water contamination. The principal potential contaminants associated with the
construction activities are as follows:

e Fuels and lubricating oils

e Hazardous wastes

o Welding wastes and field welding and coating materials
¢ Paints and solvents

e Sewage

e Hydrotest chemicals if used (e.g. biocides, oxygen scavengers and corrosion
inhibitors) on new pipe sections

e High pH run-off from concrete batching areas.

Soils, surface or ground water may become contaminated by fuel, oil and chemical spills
from plant. Contamination can also be caused if substances from hazardous waste storage
leach into the ground, or if raw sewage is accidentally discharged onto the ground.
Quantities will vary depending on the amount stored and time taken to detect.

Contamination of surface waters by sediments running off construction areas is addressed
in Section 10.5.

Secondary impacts from contamination of soils (and ground and surface water) include the
following:

e Impacts on terrestrial flora and fauna causing mortality or reduction in breeding
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e Leaching from soils to watercourses causing impacts to macrofauna and fish
¢ Reduction in crop yield leading to loss of livelihood
e Livestock mortality leading to loss of livelihood
e Health impacts, including contamination of drinking water.

These impacts are discussed further in Sections 10.7.3, 10.12.3 and 10.13.3.

10.3.3.2 Pipeline operation

When the SCPX pipeline is operating, regular horseback patrols of the pipeline ROW will be
undertaken by SCPX. Security patrols will also be undertaken by the Azerbaijan
Government Export Pipelines Protection Department (EPPD). Driving along the ROW by
BTC and SCP operations staff is not permitted except in an emergency.

The pigging station may need to dispose of small quantities of domestic sewage and
wastewater, with potential impacts on soils if discharged to land. Very small quantities of
domestic waste may be generated and very small quantities of chemicals (domestic
cleaning chemicals) may be used. There will also be some surface water run-off from
concreted areas on the sites.

10.3.3.3 Impact summary and assessment of significance

Table 10-2 and Table 10-3 provide an assessment of the likely significance of impacts on
soil resources before and after implementation of the proposed mitigation measures that are
discussed in the following section.

Table 10-2: Potential Generic Impacts on Soils and Ground Conditions

Potential Impacts

Loss of drainage capacity

Potential
Impact
Significance*

Mitigation

2-01 to 2-05, 2-07,

Residual
Impact
Significance*

A2 Soil compaction with increased surface C4 Medium 3-09, 3-15, 4-03, 4-06, | C2 Low
water run-off 4-08, 4-13, OP61
3-03, 3-05, 3-07, 3-08,
3-09, 3-15, 3-17, 3-23,
, . . 3-26, 3-28, 3-32, 3-33,
A3 | Soil erosion Loss oftopsal causing | C-D4 Medum | 4 07 4.08,4.09,4-12, | C2 Low
P 9 4-13,10-11, 10-12,
10-16, 10-19, 17-07,
D5-086, OP136
Loss of soil structure, Development of anaerobic 3-11, 4-02, 4-03, 4-04,
A4 fertility and seed "opme ; C3 Medium 4-05, 4-08, 4-09, 4-15, | C2Low
conditions in stored soil
bank 4-22,
Ground settlement
A5 following restoration | Soil erosion C3 Medium 2-05 C2 Low
of pipeline trench
Disturbance,
treatment and Mobilisation of soil 6-01, 6-02, 6-13, 6-14,
A6 disposal of . C3 Medium 6-16, 6-18, 6-22, 6-25, | C Beneficial
contaminants
known/unknown 7-05

contaminated land
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Potential Impacts

Potential
Impact
Significance*

Mitigation

Residual
Impact
Significance*

6-03 to 6-12, 6-20,
6-21, 6-24, 7-01 to
Production and 7-04,7-08, 7-12, 7-13,
A7 disposal of solid and | Contamination of soil C4 Medium 7-14, 7-15, D5-028, C1Low
liquid waste D5-029, D5-030,
D5-080, D5-106,
DE-06
Disposal of SUplUS | | o o soi structure 1-08, 1-12, 9-01, 9-02
A9 | subsoi and fertiity and seed bank | C2LOW 9-04. D5-066, Giitow
aggregate
Soil erosion, soil
A13 | Flooding contamination and loss of l\B/lorlC3 Lowto | 13-01,13-02, 13-03, Bor C2 Low
o edium 13-05
fertility
Storage of 6-03 to 6-12, 6-20,
A39 | chemicals, oil, fuel, Contamination of soil C4 Medium 6-21, 7-10 to 7-14, C2 Low
accidental spills 7-16, 10-01, 39-06,
Clean-up of unexploded
Disturbance of ordnance will reduce the
A40 | unexploded risk of injury or death to E5 High 40-01, 40-02, 39-01 Beneficial
ordnance both construction
personnel and the public

* assessed using Tables 3-3 and 3-4

Table 10-3: Soil Impact Assessment at Sensitive Locations and/or Receptors

Potential

Location

KPO0-KP26

Thin topsoil layer

Potential Impacts

Risk of loss of
topsoil as a result
of topsoil stripping,
handling, storage
and re-instatement
operations,
leading to slow
and/or impaired
re-vegetation post
construction

Impact

Significance*

B4 Medium

Mitigation

X3-02,4.15

Residual
Impact

Significance*

B2 Low

KP7 Contamination

Hydrocarbon
contamination

Health and safety
of workforce and
risk of mobilisation
of contaminants
into the wider
environment

B3 Low

X5-12, 6-01,
6-02

B- Beneficial
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Location

KP7, KP98, KP102,
KP104, KP141, KP150,
KP151, KP187, KP189,

Various asbestos,
hydrocarbon and

Potential Impacts

Health and safety
of workforce and
risk of mobilisation

Potential

Impact

Significance*

Mitigation

Residual
Impact
Significance*

KP198, KP199, KP215, | municipal waste of contaminants B3 Low 6-01, 6-02 B- Beneficial
KP231, KP235, KP243, contamination into the wider
KP245, KP261, KP276, | along the ROW environment
KP281, KP300
Potential UXO Potential
area near Kura disturbance of . 39-01, 40-01,
KP168-KP172 East crossing. To | unexploded ES High 40-02 E1 Low
be cleared ordnance
As per A2, A3
KP260-KP264 Th|nz hlghly Increaseq erosion | o, High and.A4, D3 Medium
erodible soils and gullying particularly
X3-02
Narrow erodible Thin topsoil in this
ridges with thin section is at risk of As per A2, A3
KP321—KP327 topsoil before gnd loss dunng D4 High and'A4, D3 Medium
after the crossing | construction particularly
of the Asrikchay leading to poor X3-02
and Tovuzchay reinstatement
Thin topsoil in this
Approach to the section is at risk of As per A2, A3
KP344-KP347 Hasansu over | loss during D4 High and Ad, D3 Medium
narrow ridges with | construction particularly
thin erodible soils | leading to poor X3-02
reinstatement
UXO area Kura Potential
West crossing to disturbance of . 39-01, 40-01,
KP358-KP390 Georgian border unexploded ES High 40-02 E1 Low
(now cleared) ordnance
Health and safety
. Asbestos cement | of workforce and
Dallar Pipe Storage and and municipal risk of mobilisation
Dallar Rail Spur and P : B3 Low 6-01, 6-02 B- Beneficial
: waste of contaminants
Offloading I ) )
contamination into the wider
environment
Health and safety
of workforce and
Gazanch! Pipe Storage Asbestqs . risk of moplhsahon B3 Low 6-01, 6-02 B- Beneficial
Area Option A contamination of contaminants
into the wider
environment
Health and safety
of workforce and
Gazanch! Pipe Storage Asbestqs . risk of moplhsahon B3 Low 6-01, 6-02 B- Beneficial
Area Option B contamination of contaminants
into the wider
environment
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Location

Potential Impacts

Health and safety
of workforce and

Potential
Impact
Significance*

Mitigation

Residual
Impact
Significance*

Gazanghl Rail Spur and Asbestqs . risk of mopilisation B3 Low 6-01, 6-02 B- Beneficial
Offloading contamination of contaminants
into the wider
environment
Health and safety
Medical and of workforce and
Goranboy Camp Option | 1 icial waste | 1Sk Of mobilisation | g5 6-01,602 | B-Beneficial
3 A of contaminants
contamination . .
into the wider
environment
Health and safety
Asbestos cement | of workforce and
Kurdemlr Rail Spurand | and municipal risk of moplhsahon B3 Low 6-01, 6-02 B- Beneficial
Offloading Area waste of contaminants
contamination into the wider
environment
Health and safety
Asbestos cement, | of workforce and
Kurdemlr'P|pe Storage med!cgl waste and | risk of moplhsanon B3 Low 6-01, 6-02 B- Beneficial
Area Option 1 (Mususlu) | municipal waste of contaminants
contamination into the wider
environment
Health and safety
Asbestos cement | of workforce and
Mugan Pipe Storage and municipal risk of moplhsahon B3 Low 6-01, 6-02 B- Beneficial
Area waste of contaminants
contamination into the wider
environment
Health and safety
Asbestos cement | of workforce and
Mugan .Ra|l Spur and and municipal risk of moplllsahon B3 Low 6-01, 6-02 B- Beneficial
Offloading Area waste of contaminants
contamination into the wider
environment
Saloghlu Rail Spur Potential
uXOare known 1o | gy yange of | 39-01, 4001,
be present at the E5 High E1 Low
. unexploded 40-02
site
ordnance
Saloghlu Camp Potential
UXOare known'o | et hance of | 39-01, 40-01,
be present at the E5 High E1 Low
) unexploded 40-02
site
ordnance
Saloghlu Pipe Storage Potential
Area UXOare known'to | et hance of | 3901, 40-01,
be present at the E5 High E1 Low
. unexploded 40-02
site
ordnance
Impacts and Mitigation (Planned Activities) 10-18




SCP Expansion Project, Azerbaijan
Environmental and Social Impact Assessment

Final

Location

Asbestos cement
and municipal

Potential Impacts

Health and safety
of workforce and
risk of mobilisation

Potential
Impact
Significance*

Mitigation

Residual
Impact
Significance*

Ujar Camp Option 5 waste. Potential . B3 Low 6-01, 6-02 B- Beneficial
L of contaminants
contamination by | . )
o into the wider
pesticides .
environment
Health and safety
of workforce and
Yevlakh Pipe Storage Asbestos board risk of moplhsanon B3 Low 6-01, 6-02 B- Beneficial
Area cement of contaminants
into the wider
environment

* assessed using Tables 3-3 and 3-4

10.3.4 Mitigation of Impacts on Soils and Ground Conditions

The impact avoidance and mitigation measures summarised below will be applied with the
aim of reducing adverse impacts on soils and ground conditions.

10.3.4.1 At the design stage

Erosion and soil loss — pipeline

A suite of erosion control measure ‘tool boxes’ was used on the BTC and SCP pipelines and
has proved effective. These erosion toolboxes are methods of erosion control that define
detailed needs and instructions at specific locations. The toolboxes are used to design the
location specific erosion control measures, which are included on the pipeline alignment
sheets. The measures are summarised below in Table 10-4 and will be implemented along
the proposed SCPX pipeline according to the erosion risk at each location, to design erosion
control measures with the aim of achieving Erosion Class 3 or better; see Section 7.3.3.7 for
more information on the erosion class system.

Table 10-4: Toolboxes to be Applied for Erosion Control

Toolbox Number Toolbox Definition

Top soil storage away from erosion areas, upslope from ROW

Subsoil and spoil storage away from erosion areas, downslope from ROW
Revegetation, reseeding and replanting

Erosion mats, sandbags, jute or geotextile

Diverter berms or upslope header ditches with 10m spacing

B WIN|—

Erosion and soil loss — pigging station, BVRs and associated access roads

Surface water drainage from operational areas including access roads and temporary
facilities will be designed to minimise soil erosion in accordance with sustainable urban
drainage systems (SUDS) principles (3-26).

Soil fertility and contaminated land

A soil survey of camp sites and pipe storage areas that are identified will be undertaken (4-
22). A baseline survey of visible contamination has been carried out and will be repeated
before construction begins to include camp and pipe storage areas (6-01).
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10.3.4.2 Proposed pipeline construction and commissioning, including pigging station, block
valves, construction camps, pipe storage areas and rail spur and offloading areas

Soil compaction

Vehicle movements will be restricted to defined access routes and demarcated working
areas (unless in the event of an emergency) (2-02), with the aim of avoiding compaction.
Driving along the ROW will not be permitted in excessively wet conditions unless otherwise
approved by the Company (2-03).

Temporary erosion control measures will be developed and implemented after initial land
disturbance and if construction activity on the working areas is suspended over the winter
before reinstatement has been completed (3-28). Topsoil will be stored outside the running
track used by construction plant, equipment and vehicles (4-03) and soil storage areas will
be protected from vehicle movements to avoid soil compaction (4-06).

Construction method statements will specifically aim to address construction through soft
ground. Load-bearing materials, such as bog mats and geotextile membranes, will be used
to support heavy loads in areas of soft ground (including wetland areas) unless deemed
impractical by the Company (2-01).

Temporary drainage will be provided where necessary to prevent ponding or waterlogging of
the working area (2-04).

Backfill will be adequately (but not excessively) compacted to prevent future settlement (2-
05). After backfilling, the subsoil beneath the running track will be ripped prior to
reinstatement of agricultural land (2-07).

Upon completion of subsoil and topsoil reinstatement, the Contractor and Company
personnel will inspect disturbed areas jointly for signs of erosion, slope stability, relief,
topographic diversity, acceptable surface water drainage capacity and function, and
compaction. Remedial measures will be implemented, if necessary, at locations where
reinstatement does not meet the Project criteria (3-15).

With implementation of the above measures, it is expected that adverse effects on soil
compaction will be reduced from medium significance to low.

Soil properties (fertility, structure, seed bank)

A soil survey will be undertaken (based on a representative sample) prior to construction to
measure the depth of the topsoil layer along the pipeline route and will be used to determine
the depth of topsoil stripping (4-15) and the need therefore to apply commitment X3-02.

Topsoil will be stored outside the running track used by construction plant, equipment and
vehicles (4-03). Stored subsoil and topsoil will be segregated in a manner that avoids mixing
(4-02).

Topsoil stacks along the ROW will be free draining and stored in accordance with the
Project Reinstatement Specification (4-05). The topsoil and subsoil stack surface will be
compacted sufficiently with the aim of preventing erosion, without leading to the
development of anaerobic conditions (4-08). If topsoil is stored for more than six months, the
stacks will be monitored for anaerobic conditions and manual aeration will be undertaken if
they develop (4-04).

Reinstatement will be undertaken as early as practicable and in accordance with the
Reinstatement Specification (4-09).

With implementation of the above measures, it is anticipated that adverse effects on soil
properties will be reduced from medium significance to low.
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Erosion and soil loss
In addition to the mitigation measures already detailed above, the following will be
undertaken specifically with the aim of reducing the impact on soils and soil erosion:

Temporary erosion control measures will be developed and implemented after initial
land disturbance and if construction activity on the working areas is suspended over
the winter before reinstatement has been completed (3-28)

Erosion control measures will be implemented to achieve erosion Class 3 or better
(3-03). A range of ‘toolboxes’ has been developed for erosion control as described
in Table 10-4. Sediment control fencing, drainage channels and trench barriers will
be installed where appropriate (10-12)

Land will be temporarily acquired off the ROW for construction of any sediment
pits/traps or other erosion control or sediment run-off measures where needed to
assist in achieving satisfactory erosion control or reductions in sediment run-off
(3-33)

The ROW will be inspected regularly for signs of erosion and sediment run-off. The
frequency of these inspections will be increased in sensitive areas (3-32); these are
the areas defined in Table 10-3 as susceptible to erosion and are from KP260—-
KP264, KP321-KP327 and KP344-KP347

Soil loss will be monitored and corrective actions taken if it exceeds erosion class 3,
in accordance with the Reinstatement Plan (3-08) (see Appendix D)

Temporary dewatering or trench stabilisation will be undertaken where required to
minimise slumping of trench walls (3-05)

Local people will be actively discouraged from using the ROW as an access road
(through use of signage, public education, leaflets etc.) (3-09)

The topsoil and subsoil stack surface will be compacted sufficiently with the aim of
preventing erosion, without leading to the development of anaerobic conditions
(4-08)

Where the Project considers that ground is sufficiently steep (generally greater than
25%), topsoil stockpiles will be protected with silt fence to help reduce washout and
loss of topsoil during heavy rains (4-07)

Topsoil stacks will be regularly inspected for compaction and erosion; corrective
measures will be implemented if compaction or erosion is identified (4-13)

The construction contractor(s) will produce method statements incorporating plans
for erosion control, sediment control and reinstatement before work begins at river
crossings (4-12)

At watercourses, bank and bed material will be stored separately, away from the
active channels and will not be placed where flow or drainage will be obstructed
(3-23)

The rate of discharge of water will be controlled to reduce the risk of soil erosion
(3-17); this includes water pumped out of excavations and hydrostatic test water

Daily visual monitoring of turbidity will be undertaken at river crossings while works
are being undertaken at that river. This will be supplemented as necessary by probe
monitoring (10-16)

Trench breakers will be installed where downhill flow within the backfilled trench
may lead to erosion (3-07)

Reinstatement will be undertaken as early as practicable and in accordance with the
Reinstatement Specification (4-09).

Hydrotest water will be treated using diffusers to entrain oxygen in a break tank, and
filtration will be used with the aim of minimising suspended solids, prior to discharge. Flow
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rate will be controlled with the aim of reducing the risk of soil erosion and disturbance to
riverbed sediment (10-11).

Following mitigation by soil handling and reinstatement in accordance with the measures
above, the residual impacts of construction activities on soil erosion are expected to reduce
from medium or high to low significance.

However, in sensitive areas of thin topsoil (as defined by the Company) additional
precautions will be taken with the aim of preserving the topsoil for subsequent replacement
where deemed feasible by the Company (X3-02). This includes the area around the Sarisu,
between KP260-KP264, and along the narrow ridges and steep slopes between KP321-
KP327 (around the Asrikchay and Tovuzchay) and KP344-KP347 (near the Hasansu).
Further information is given in the Reinstatement Plan (see Appendix D). Implementation of
mitigation measures in these locations is predicted to reduce the residual impact to medium.

Photograph 10-2: Erodible Ridges with Thin Topsoil near Asrikchay -
BTC/SCP ROW

Ground settlement
Backfill will be adequately (but not excessively) compacted to prevent future settlement
(2-05).

Disposal of surplus subsoil and aggregate

Any surplus subsoil from trench excavations will normally be spread within the working width
and within zones that exhibit similar subsoil types. The spreading work will be carried out in
a manner that avoids the mixing of soil types to the greatest extent possible (D5-066). Care
will be taken to ensure that the trench spoil is spread beneath the topsoil and is not left on
the surface (1-12). Re-contouring should be sympathetic and in keeping with the
surrounding landscape, and as approved by the Company, where this is not precluded by
risk to integrity of the pipeline or erosion considerations (9-01). As a result, it is not normally
possible to discern any difference between the topography and levels of the ROW and the
surrounding area, resulting in no landscape and visual impact.

No side-casting of excess spoil outside the working area will be permitted (9-04).
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All potential subsoil disposal sites and disposal plans will be subject to an environmental
and social review prior to their adoption (9-02). This will include consideration of any
landscape and visual impacts and mitigation that may be needed.

When camps and lay-down areas are taken out of service, the existing aggregate will be
used, as approved by the Company, to landscape areas of the site before topsoil is spread;
where this is not possible, the aggregate will be returned to borrow pits/Company approved
disposal areas (1-08).

Flooding
In respect of flooding, the following measures will be undertaken with the aim of reducing
the risk of erosion and soil loss caused by flooding:

e The Construction Contractor will monitor weather forecasts and avoid creating
temporary dams in watercourses if flooding is likely (13-01)

e Gaps will be left in soil stacks at strategic locations to allow water through (13-02)

e Any flood defence banks breached by the pipeline will be replaced during
reinstatement (13-03)

e The Contractor will undertake a flood risk assessment of any major open cut
watercourse crossings that are planned to be constructed between April-June
inclusive. This will identify potential environmental, social and health and safety
impacts if flooding should occur and propose contingency plans with the aim of
reducing any potential risks and impacts (13-05).

Following implementation of the measures above it is considered that the residual impacts
of flooding on soil erosion and loss of fertility will reduce from low—medium to low.

Pre-existing land contamination (known and unknown)

Further investigation will be undertaken of the hydrocarbon contamination at KP7 to
determine the extent of contamination (X5-12). All known areas of surface contamination
(within the project footprint) will be cleared before construction begins (6-02). Contaminated
soil will be segregated from uncontaminated materials and stored at least 50m away from
any surface water or seasonal surface water bed (7-05). Any contaminated material storage
areas will be provided with containment measures (for example, bunds, ditches,
impermeable base membranes, covers) to help minimise run-off and airborne losses (6-18).

The Company will carry out a due diligence exercise to identify and manage the risk of
anthrax (6-22). If any animal burial pits are identified during construction, works will cease in
this location until the affected area has been subject to sampling by qualified personnel to
determine if there is a risk of anthrax (6-25).

The relevant authorities will be consulted if the need for any additional land take is identified
and the relevant permits and consents will be obtained (39-01).

The ROW between the Kura West crossing (KP358) and the Georgian border was identified
as a potential UXO area, and has already been cleared and declared safe prior to survey
work being undertaken in the area for SCPX. The ROW between KP168 and KP172 has
also been identified as a potential UXO area and is currently being cleared. Where the risk
of UXO is identified, the area will be cleared prior to construction (40-02). A UXO safety and
security briefing will be provided to all personnel during induction (40-01).

Contamination during construction
The following mitigation measures will be implemented with the aim of reducing the risk of
soil contamination:

e Hazardous chemicals will be securely stored on site in special containers in a
designated storage area (7-11)
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The storage of hazardous materials will be restricted to designated impermeable
hazardous materials storage areas located at least 50m from any surface
watercourse or seasonal water channel (6-03)

Requirements for the establishment of hazardous materials storage areas (e.g.
bunding, impermeable surfaces, secure drainage, limited access, labelling) will be
identified in the Contractor's Pollution Prevention Implementation Plan (6-04)

A refuelling procedure will be developed by the Contractor, which will include a
restriction on refuelling within 50m of any watercourse. Any deviation will be subject
to approval by the Company (6-05)

The Contractor's Implementation Plan will detail requirements for record keeping
and on-site maintenance of material safety data sheets (MSDS) (6-06)

Materials that can potentially react with each other will be segregated during
storage (6-07)

Procedures will be established to determine acceptability of material storage and to
promote the minimisation of storage volumes (6-08)

Relevant personnel will be trained in safe use and handling of hazardous materials
(6-09)

Any additives proposed to be added to the drilling mud will be subject to an
environmental risk assessment before their use is approved by Company (39-06)
Drilling and tunnelling mud will be stored in impermeable lined bunded areas or
tanks (6-26)

Disposal of the drilling mud will be subject to an environmental risk assessment
(6-24)

Concrete batching plant (if required) will be sited at least 50m away from sensitive
receptors such as watercourses; wash pits to be lined with an impermeable liner
(10-01).

If fuels, chemicals or wastes are spilled, or an outbreak of drilling mud occurs, the following
measures will be implemented with the aim of reducing the associated potential impacts:

Spill response equipment (absorbents etc.) will be available in hazardous materials
storage areas (6-10)

Relevant construction personnel will be trained in use of spill kits and disposal
practices (6-11)

A ftrained rapid response team will be mobilised in the event of spillage of
hazardous materials (6-12)

Vehicles delivering fuel or hazardous liquids will carry appropriate spill kits to allow
an initial response to any spill to be deployed (6-20)

All mobile plant (excluding vehicles) will be integrally bunded or will be equipped
with a bund or drip tray that will be regularly inspected and emptied to prevent
rainwater accumulating (6-21)

The need for remedial work in any specific area will be determined on the basis of
the observed contaminants, sampling and analysis to determine their
concentrations and the risks that they may pose to local receptors (social and
environmental) in accordance with Project Standards (6-13)

In each area of identified contamination, a site-specific remedial action plan will be
developed. The plan will include a summary of the environmental risks posed by the
contamination and the procedures that are to be adopted to mitigate those risks
(6-14)

The preferred options for the treatment of contaminated soil will be based on the
risks posed by the material. In keeping with the aim of minimising the transportation
of hazardous materials and minimising waste generation, preference will be given to
in situ and low technology remedial approaches (6-16)
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The river crossing contractor will prepare a plan to respond to an outbreak of drilling
mud if this occurs during a non-open-cut crossing, including clean up and
remediation for outbreak on land and liaison with downstream users in the event of
outbreak in the water (7-16).

In accordance with the Project standards identified in Appendix D, ESMMP (Appendix B),
clean-up will follow the methodology from the UK Environment Agency’s approach, which is
based on the source—pathway—receptor principle, which seeks to establish the linkages
between the pollutants and the receptor, and whether harm to health or the environment is
likely to occur.

The following waste management measures will be implemented to minimise the risk of
ground contamination:

All wastes from the SCPX Project will be managed with the aim of minimising (a)
impacts to the natural environment and (b) potential health hazards to personnel.
Where appropriate, waste materials will be reused or recycled, with disposal to
landfill as a last resort (D5-029)

In accordance with the SCPX Waste Management Plan, solid wastes generated by
construction activities will be collected in waste storage areas (WSA) located at the
camps (D5-028)

Waste will be segregated to facilitate recycling and re-use (7-08)

Non-hazardous waste will be disposed of at a Company - and Government-
approved landfill site (7-02)

Controlled or uncontrolled burning of waste will not be allowed (with the exception of
Company -approved incinerators) (7-01)

A secure hazardous waste accumulation area that meets Project requirements will
be used for temporary storage at Project sites prior to transfer to an approved final
hazardous storage or disposal facility (7-03)

Hazardous waste will be forwarded to a waste disposal contractor licensed to
receive and treat hazardous waste (D5-030)

Waste management practices will be subject to regular monitoring and auditing
(7-04)

Information will be incorporated into the Site induction process and will outline the
role of personnel in the management of waste and emissions from site and spill
response procedures (7-14)

Site induction training will be supplemented by regular ‘toolbox’ talks with relevant
personnel if inspections or audits highlight failings in waste management (7-15).

For further information on the waste management strategy to be adopted by the Project, see
Section 5.10.7.

The following pollution prevention measures will be implemented with the aim of minimising
the risk of ground contamination:

The camps will discharge domestic wastewater treated by a sewage treatment
package designed to meet the Project standards and permit requirements (D5-106)

Diesel storage tanks at temporary sites (e.g. construction camps, rail spur,
offloading and pipe storage areas), on the ROW and at the AGIs will be located in
suitably sized secondary containment with an impermeable liner. The secondary
containment volume will be designed to no less than 110% of the tank volume.
Loading and offloading connections will be located over secondary containment (7-
10)
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¢ Regular inspections and maintenance will be carried out of secondary containment
area at camps to confirm that they are functioning effectively (7-12)

¢ Relevant training will be provided to those with responsibilities for monitoring of
effluent discharges and emissions such as effluent sample taking and chain of
custody (7-13).

Restoration

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 (D5-086). Once the topsoil has been replaced it will be stone picked
to remove any large stones that are not in keeping with the surrounding soil texture (3-11).

Upon completion of subsoil and topsoil reinstatement, the Contractor and Company
personnel will inspect disturbed areas jointly for signs of erosion, slope stability, relief,
topographic diversity, acceptable surface water drainage capacity and function, and
compaction. Remedial measures will be implemented, if necessary, at locations where
reinstatement does not meet the Project criteria (3-15).

The Project will seek to achieve an increasing trend in vegetation re-growth and species
diversity (specifically species composition) in reinstated areas with reference to nearby
areas undisturbed by Project activities, as recorded by the percent similarity and
commonality indices (17-07). This will help reduce erosion and should help create a
sustainable, self-generating plant community.

10.3.4.3 In the operations phase
Pipeline
When the 56”-diameter pipeline is operating, regular monitoring and inspections will be
undertaken to check that the security and integrity of the pipeline is not compromised.
Vehicular access will aim to be minimised by the following measures:

e Local people will be actively discouraged from using the ROW as an access road
(through use of signage, public education, leaflets etc.) (3-09)

e The Company will encourage EPPD security patrols to use existing access tracks
wherever possible, and not to drive along the ROW (17-16)

¢ When patrolling the pipeline, the Project will use horse patrols wherever practicable,
minimising vehicular access except where necessary for maintenance purposes
(OP61).

Monitoring of areas of geotechnical instability and erosion potential will be continued during
operations (OP136).

The long-term visual effects of the pipeline are considered in Section 10.4.5.

Pigging station and BVRs
If permanently manned, domestic sewage from the pigging station will either be treated on
or off-site (D5-080).

A monitoring programme will be developed for sanitary and industrial discharges, which will
be monitored at the point of discharge to confirm compliance with the Project Standards.
Monitoring will be carried out monthly for the first year of operation, after which the
frequency and suite of determinants will be reviewed and revised dependent on the on the
first year’s results (OP43).

Information will be incorporated into the Site induction process and will outline the role of
personnel in the management of waste and emissions from site and spill response
procedures (7-14).
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10.3.5

10.4

10.4.1

Site induction training will be supplemented by regular ‘toolbox’ talks with relevant personnel
if inspections or audits highlight failings in waste management (7-15).

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 (DE-06).

Further consideration of the potential for contamination to surface waters is discussed in
Section 10.5.4 and groundwater in Section 10.6.4.

Residual Impacts

With the implementation of the mitigation measures outlined above, the residual impacts on
soil can be summarised as follows:

e Residual impacts on the viability of the soil and seed bank are predicted to reduce
from medium to low significance by implementation of the proposed mitigation
measures

e Soil compaction will inevitably occur, but the proposed mitigation measures will aim
to relieve this impact. The residual impact is considered to be of low significance

e Similarly, residual impacts on soil properties are considered to be of low
significance

¢ Implementation of the proposed mitigation measures is expected to reduce residual
impacts associated with soil erosion from high to low significance except on the
ridges and steep slopes where they may remain medium. Soil loss will be monitored
and corrective actions taken if it exceeds erosion class 3

e In respect of the disposal of surplus subsoil and aggregate, implementation of the
mitigation measures proposed is predicted to result in a low residual impact only

e Residual impacts of flooding on soil erosion, soil loss and soil fertility is expected to
reduce from low—medium to low as a result of the mitigation measures described

¢ Residual impacts of the construction activities on existing, known contaminated land
(including land cleared of UXOs) are considered to be beneficial to the extent that it
is cleared; for contaminated land discovered during construction, residual impacts
are of low significance and also beneficial to the extent that it is cleared

e The impact of waste management and storage of chemicals and fuels on soil
contamination is expected to be low with the mitigation measures proposed

o |If a spill occurs, the potential impact will depend on the type and amount of the
chemical or fuel that has been spilt and the sensitivity of receiving environment. The
residual impact on soils is generally expected to be low providing a remediation
strategy is followed and considering the relatively small volumes of hazardous
materials that are to be used during construction.

Landscape and Visual Impacts

This section discusses potential impacts on landscape and the views afforded to visual
receptors during construction and operation phases of the proposed SCPX Project and the
associated mitigation measures to be adopted.

Aspects of SCPX Project that Could Affect Landscape and Views

The following planned construction activities could affect landscape character and views
from receptors:

e Vegetation clearance from the ROW, construction camp, pipe storage areas rail
spur and offloading areas
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e Temporary use of land for construction along the ROW and at construction camp,
pipe storage areas and rail spur and offloading areas

e Construction of any new temporary access roads needed in respect of access to the
construction camp, pipe storage areas, rail spur and offloading areas and the ROW

e Construction and operation of any temporary concrete batching plants
e Construction of any dedicated borrow-pits
e Construction of any spoil disposal sites

e Installation of hard bank reinforcement measures such as gabions or rip-rap at
watercourses where needed to prevent erosion of the cover over the pipeline

e Temporary lighting during construction at river and other major crossings where
work continues overnight.

There are no significant impacts on landscape and visual impact during commissioning, with
the exception that lighting may be needed overnight for short periods at the test points, for
example during hydrotesting.

During operation there will be a permanent landscape and visual impact from:

¢ Permanent changes in topography of the proposed pipeline route where the existing
landform is levelled during construction and not fully reformed during reinstatement

e The permanent presence of the proposed pigging station, the new access road to
the pigging station and the BVRs.

Activities during operation of the proposed SCPX are considered unlikely to affect
landscape character or views with the potential exception of:

o Patrolling of the pipeline by security personnel, if this affects reinstatement. This is
discussed in Sections 10.3 and 10.7 and is not therefore discussed further here

e The installation of new or additional hard bank reinforcement measures such as
gabions or rip-rap at watercourses where necessary as a result of subsequent
natural erosion processes

e The permanent visual impact of the aerial and pipeline markers installed to identify
the pipeline route on the ground

o Lighting at the BVRs and pigging station.

10.4.2 Key Sensitivities

10.4.2.1 Landscape character

The landscape of the proposed pipeline route is generally considered to be of low
importance and low sensitivity to the type of landscape change that could occur as part of
the Project. Between KPO and KP210 (Mugan to Ganja), the proposed SCPX route is
characterised by a generally flat landscape dissected by drainage and irrigation channels.
Existing man-made features, including power lines, settlements, aboveground water
pipelines and often poorly reinstated third-party buried pipelines, further detract from the
already low landscape quality. There are very few trees, hedges or fences to obscure
visibility; as such, visibility can extend for several kilometres, although views from houses
are often limited by amenity tree planting around settlements.

The section that is potentially more sensitive to landscape change is the undulating land
between KP286 and KP360. This section is considered to have a higher landscape
quality/importance and a greater sensitivity to change. However, it also has the fewest
potential sensitive human receptors, due to the lack of settlements. This section includes the
approaches to the Tovuzchay, Asrikchay and Hasansu rivers, which have steep erodible
ridges.
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The preferred construction camp, pipe storage and rail spur and offloading areas areas are
planned to be located in areas considered to be of low or very low landscape importance.
The camp locations are generally distant from houses. The closest houses to a camp site
are at Ujar Camp Option 5, which is 150m from the nearest houses. However, Samukh
Camp Option 3 may be close to houses if an adjacent area is subject to residential
development. The potential cumulative impacts of this are discussed in Section 11.4. Most
of the rail spur, offloading and pipe storage areas are, however, are close to sensitive
human receptors as they are near to local houses. These are identified in Table 10-6 below.

The pigging station and BVR sites, with the exception of BVR A10, are located in areas
considered to be of low landscape importance. BVR A10, which is at KP334, is located in
the area described above as considered to be of generally medium landscape importance.

10.4.3 Landscape and Visual Impacts

The potential landscape and visual impacts of the Project may be broadly defined as
follows:

e Landscape impacts:

o Direct impacts upon specific landscape elements (arable land, desert, semi-
desert, pasture land, watercourses and field boundaries/tree belts) on and
adjacent to the pipeline route, pigging station, BVRs, camp, pipe storage
and rail spur and offloading areas

o Effects on the overall pattern of the landscape elements that combine to
form the landscape character of the sites and their surroundings.

o Visual impacts:
o Direct impacts of the pipeline, pigging station and BVRs upon views in the
landscape
o Overall impact on visual amenity.

These are discussed in more detail below.

10.4.3.1 Proposed pipeline construction and commissioning, including pigging station and
block valves

During construction, the proposed pipeline ROW will be visible through the landscape during
construction when the vegetation is removed and topsoil stripped back within the
construction corridor. Once construction is complete, the pipeline will be buried and the land
will be reinstated to the original land use. Generally, therefore, the construction of the
pipeline is only predicted to impact on the landscape during construction and for a period
afterwards determined by the time it takes the pre-existing vegetation cover and land-uses
to re-establish. Arable land, which comprises over 60% of the pipeline route, should return
to pre-existing appearance within the next growing season following topsoil replacement, i.e.
within approximately 12 months following reinstatement.

The desert and semi-desert habitats crossed, mainly at the eastern end of the pipeline
route, are anticipated to take longer to fully recover. Landscape monitoring from a survey
conducted in 2011 of the existing BTC and SCP (reported in Chapter 7, Section 7.7.5.9)
shows positive recovery subsequent to reinstatement (which was carried out during
2006-2007) at all selected landscape vantage points. Many areas exhibited extremely high
restoration levels, particularly the central and western sections of the BTC/SCP route where
restoration is considered to be between 65% and 95% complete. However, the progress of
restoration of the eastern section of the SCP route from KP0—-KP147 (equivalent to SCPX
KP0-KP91) is slower, with many locations being less than 50% restored to original value.
This is mainly linked to the shallow topsoil depths and susceptibility of the soils in these
areas to compaction, as discussed further in Section 10.3.2.1 and Section 10.7.2.
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The proposed SCPX pipeline is routed as close as practicable, and parallel to, the SCP and
BTC pipelines for most of its length. In general, the pipeline is routed a minimum of 20m
from the existing pipelines (see Chapter 5, Section 5.4.7) and therefore shares some of its
working area and ROW with the existing pipelines. This has the advantage of minimising
overall landscape impacts but there is the potential for cumulative impacts on the area that
is disturbed again during SCPX construction. These cumulative impacts are considered
most likely to occur in those areas that have been relatively slower to recover from BTC and
SCP construction, which is mainly the area noted above from KP0-KP91. The other areas of
particular sensitivity are where the pipeline crosses steep, erodible ridges in the area around
the Asrikchay and Tovuzchay (approximately KP321-KP327) and east of the Hasansu
(approximately KP344-KP347). The SCPX pipeline has been re-routed approximately 500m
away from the existing pipelines between KP321 to KP323 and runs parallel to the existing
BTC/SCP route at the Hasansu, although it follows the adjacent ridge and not the same
ridge as BTC/SCP.

There are very few field boundaries crossed by the proposed pipeline route and the need for
removal of trees at field boundaries is likely, therefore, to be very limited. The exception to
this is that a narrow belt of trees will need to be removed in the Dallyar Dashbulak area
(between KP287 and KP289). These trees are believed to be protected, and will require
approval from the Ministry of Ecology and Natural Resources (MENR) before they can be
removed. The route in this area also currently passes through a house (see Section 10.13.3
for more details).

In respect of views during construction, there will be views of plant and machinery and the
stripped working area from nearby houses and roads but views from houses will often be
partly or wholly screened by the existing tree planting screens that surround many houses
and communities in Azerbaijan. The exception to this is where the pipeline is proposed to
pass through gardens close to houses at Garaberk village (at KP118), gardens and
orchards at Alpout village (between KP121 and KP125) and close to houses at Dallyar
Dashbulak village (between KP287 and KP289). There will be a greater temporary visual
impact at these locations during construction coupled with the loss of some trees at Alpout
and possibly Garaberk, as well as at Dallyar Dashbulak, as mentioned above.

The Project will aim to prioritise the use of existing access roads, particularly those that
were used for BTC and SCP construction, and it is considered that there will be minimal, if
any, additional visual or landscape impact created by their use for SCPX construction. In
addition, some new access roads are likely to be needed, for example where pre-existing
access tracks are no longer available; see Section 5.5.4 for more information. Project needs
will be assessed and potential new temporary access roads identified during detailed
design.

The locations of any temporary concrete batching plants that may be needed will be
determined by the contractor. If any are needed, these are likely to be close to the major
open-cut watercourse crossings along the route, listed in Table 5-7, see Chapter 5, Section
5.6.1. These plants will only operate for, at maximum, the duration of pipeline construction
and in practice probably only for several months.

The need for and locations of any dedicated borrow-pits and spoil disposal sites will be
identified by the contractor.

Many of the watercourse crossings on the existing BTC and SCP pipelines are protected by
hard reinforcement, the design of which varies on a case-by-case basis but usually consists
of gabions or rip-rap. Major watercourses that may need hard reinforcement at the proposed
SCPX crossing points, based on initial design work completed to date and/or the presence
of reinforcement over the existing pipes are the Goranchay (KP202), Kurekchay (KP221),
Ganjachay (KP240), Shamkirchay (KP277), Zeyamchay (KP303), Asrikchay (KP322),
Tovuzchay (KP323), Hasansu (KP345) and Kurudere (KP370). In addition, there is also
existing bank reinforcement on other smaller watercourses such as the Sarisu (KP261) and
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irrigation canals such as the Jairchay (KP289). Photograph 10-5 and Photograph 10-6 in
Section 10.5.3.1 show the existing reinforcement works at the Ganjachay and new
reinforcement works at the Hasansu and give a good indication of typical visual and
landscape effects that may result from similar works.

Hard bank reinforcement also has the potential to create secondary impacts by increasing
flow velocity and therefore erosion immediately downstream of the works and to create
cumulative impacts if protection is installed over both the existing BTC/SCP and SCPX
crossings.

Temporary lighting during construction is likely to be needed at the main non-open-cut
watercourse crossings, where work will continue overnight (Agsu canal (KP53), Geokchay
(KP115), Turianchay (KP137), Kura East (KP167), Karabakh canal (KP189), Kura West
(KP358)) and at major road and rail crossings. Temporary lighting will also be needed
during commissioning at the main hydrostatic test points.

As noted above, the proposed pipeline route crosses steep erodible ridges east and west of
the Asrikchay and Tovuzchay (approximately KP321-KP327) and the Hasansu
(approximately KP343-KP345), as illustrated in Photograph 10-3, which shows the steep
ridges either side of the Asrikchay. The ROW will be benched (levelled) to create a safe
working area for plant and machinery and the ridges will not be fully reinstated to pre-
construction contours to seek to reduce erosion. There will therefore be a permanent
change to the pre-existing topography in these areas.

Photograph 10-3: View Looking Westwards across the Asrikchay along the
Proposed SCPX Route at KP321

10.4.3.2 Proposed construction camps, pipe storage and rail spur and offloading areas

The proposed construction camps will consist of housing units, office accommodation,
canteen and social facilities resulting in a temporary impact on landscape character.

The camp sites have been selected to be distant from houses. However, Ujar Camp Option
3 is approximately 150m from the nearest houses.
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Fourteen of the rail spur, offloading and pipe storage sites are close to houses as listed in
Table 10-6 below so there will be a temporary visual impact on local residents during the
day and night, as all of the sites will need to be lit at night for safety and practicality.

The Project intends to use existing access roads or tracks to the camp, pipe storage and rail
spur and offloading areas, where available, although some upgrading and some new roads
are likely to be needed; see Section 5.5.4 for information. The landscape impacts of
upgrading existing roads are considered to be low or potentially beneficial.

10.4.3.3 In the operations phase

The proposed pigging station will be located on a greenfield site in an area of low landscape
value. Photograph 7-15 in Chapter 7 shows the area. It will comprise a fenced compound
with low-level buildings. A new access road will need to be constructed to the site from the
existing track. The location of this has yet to be defined, but existing tracks will be used
where possible. The pigging station will be located in a rural area with no nearby receptors:
the nearest dwelling is over 1km away. The visual and landscape impact of the site and
access road are therefore predicted to be low.

The proposed BVRs will consist of fenced compounds with low-level buildings reached by
the same access roads that run to the existing BTC and SCP BVRs, with which they are
collocated. Because they are low-level sites, their visual impact is likely to be limited, except
at close range, and they will be only small features within the overall landscape of each
area. Photographs 7-16 to 7-20 in Chapter 7 show the site locations and the existing
adjacent BVRs. The sites are all located in rural areas with few, if any, nearby houses:
BVRs at KP95 and KP334, respectively, are over 1km from the nearest dwelling. BVRs at
KP172 and KP243 are 400m and 500m respectively from the nearest house. The visual and
landscape impacts of these sites are therefore predicted to be low. The exception is the
BVR at KP21 where the livestock pens close to the site are lived in for some months of the
year.

Lighting will be installed at the BVRs and pigging station. The lighting is activated
automatically by the intruder detection system (IDS) and can then be reset remotely by the
operations security team (who operate on a 24-hour basis). The lighting can also be
switched on and off manually when needed to allow work on site. Therefore, lighting is not
generally expected to be on during the hours of darkness.

The impacts of pipeline patrolling on the landscape are related to any possible impact on
soils and vegetation recovery and are therefore as discussed in Section 10.3.3.2 and
10.7.3.3.

It is not possible to predict at this stage where and when any further or replacement hard
bank reinforcement of the watercourses crossed by the proposed SCPX route may be
needed. The aim is to design and construct the crossings to limit the need for future work
but many of the rivers are active and mobile and the timescale over which major natural
changes in river morphology can occur is variable but may be short. It is likely therefore that
further work will be needed on some of the crossings over the length of the pipeline’s life.

There will be a very minor permanent landscape/visual impact due to the presence of the
aerial and pipeline markers needed to identify the route, see Photograph 10-4 for an
example of one of these.
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Photograph 10-4: Typical Aerial Marker Post

10.4.3.4 Impact summary and assessment of significance

Table 10-5 and Table 10-6 provide an assessment of the likely significance of visual impacts
before and after implementation of the proposed mitigation measures that are discussed in
the rest of this section.

Table 10-5: Potential Generic Landscape and Visual Impacts

Potential Residual

Potential Impacts Impact Mitigation Impact
Significance* Significance*

Dust, noise, landscape,
traffic, visual, surface water,
livelihood and ecological B4 Medium 1-09, 39-01, 39-02, 39-03 | B2 Low
impacts from borrow-pits and
spoil disposal sites

Geology and

A1
geomorphology

Modification of landscape

elements (arable land, D5-093. 3-19. 4-09. 8-04

ag | Visualintrusion | grasslands) during pipeline B-C2 Low 10-14, 17-08, 30-22, B-C1 Low
into landscape | construction. Soil removal OP51. OP52 OP141

and soil storage during
construction
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Residual
Impact
Significance*

Potential
Impact
Significance*

Potential Impacts

Mitigation

Modification of landscape
elements (field boundaries,
Visual intrusion watercourses and trees)
A8 | . during pipeline construction. B3 Low B1 Low
into landscape X
Trees and vegetation
removed. Hard reinforcement
at watercourses
Visual intrusion Temporary modification of
A8 | . views during pipeline B2 Low B1 Low
into landscape :
construction
Permanent modification of
A8 y|sual intrusion | views and Iandsqape . B-C2 Low 4-09, D5-096, D8-02 B1 Low
into landscape character at pigging station
and block valve sites
. Modification of landscape
pg | Disposalof o iews through changed | C3 Medium 1-08, 1-12,4-09,D5-066, | oy,
surplus subsoil 9-01, 9-02, 9-04
topography

* assessed using Tables 3-5 and 3-6

Table 10-6: Landscape and Visual Impact Assessment at Sensitive Locations
and/or Receptors

Residual

Impact
Significance*

Potential

Impact
Significance*

Location Issue Potential impacts

Mitigation

Views from livestock
pens, approximately
BVR A6 50m from the site, Landscape and .
(KP21) which are lived in for visual impact D3 Medium D8-04 D1Low
some months of the
year
Garaberk village - Removal of trees:
route is close to visual impact of '
KP118 houses and passes SCPX co%struction D4 High X13-06, 17-08 D2 Medium
through 10-15
works
gardens
Alpout village - route Removal of fruit
close to houses and trees: visual impact
KP123 passes through : pac D4 High X13-07, 17-08 D2 Medium
, of SCPX construction
approximately 6-8 works
gardens
lage - ouie s dose | Pemenent os o X13-09, 17-08
KP287-KP289 0 hguse and passes trees; visual impact D3 Medium 8-05 ' ’ D2 Medium
P of construction works
through a belt of trees
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Potential Residual
Location Potential impacts Impact Mitigation Impact
Significance* Significance*
The visual
appearance and
character of the
landscape will be
G altered permanently
Narrow erodible ridges as the ROW will be
before and after the benched (levelled) to
KP321-KP327 | crossing of the . C4 Medium C3 Medium
. create a safe working
Asrikchay and
Tovuzchay area for plant and X4-10
machinery and the
ridge will not be fully
reinstated to pre-
construction contours
to reduce erosion
Approach to Hasansu Same impact as for
KP344-KP347 over narrow erodible KP318—KP323 C4 Medium C3 Medium
ridges
. Visual impact as 8-04
Dallar Rail Visual intrusion nearest houses D2 Medium D2 Medium
Spur .
100m from site
Dallar Pive Visual impact as
P Visual intrusion nearest houses 50m | D2 Medium D2 Medium
Storage Area .
from site
gtao"rzr :R(:ea Visual impact as
Optiog B Visual intrusion nearest house 50m D3 Medium D2 Medium
. from site
(Bayramli)
Gazanchi Rail ) .
Spur and Visual impact as
, Visual intrusion nearest houses D3 Medium D3 Medium
Offloading .
100m from site
Area
Gazanchi Pipe Visual impact as
Storage Area Visual intrusion nearest houses 50m | D3 Medium D3 Medium
Option B from site
Kurdemir Rail . .
Spur and R Visual impact as . .
. Visual intrusion nearest houses 50m | D3 Medium D3 Medium
Offloading § .
rom site
Area
gijor:jaemewAI:;ge Visual impact as
0 tiog 1 Visual intrusion nearest houses D2 Medium D2 Medium
p 150m from site
(Mususlu)
Mugan Rail
Spur and Visual impact as
Offloading Visual intrusion nearest houses 80m | D3 Medium D3 Medium
Area and Pipe from site
Storage Area
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Potential Residual
Location Potential impacts Impact Mitigation Impact
Significance* Significance*
Poylu Rail Visual impact as
Spur and Visual intrusion nearest houses D2 Medium D2 Medium
Offloading 100m from site
Povlu Pibe Visual impact as
ylurip Visual intrusion nearest house100m | D3 Medium D3 Medium
Storage Area .
from site
Saloghlu Rail Visual impact as
Spur and Visual intrusion nearest houses 50m | D3 Medium D3 Medium
Offloading from site
Saloghlu Pine Visual impact as
9 P Visual intrusion herder’s hut on site D4 High D8-05, 8-04 D3 Medium
Storage Area b
oundary
Uiar Cam Visual impact as
Jar P Visual intrusion nearest houses D2 Medium D1 Low
Option 5 .
150m from site
Yevlakh Pioe Visual impact as
P Visual intrusion nearest houses 50m | D3 Medium 8-04 D3 Medium
Storage Area .
from site
. Visual impact as
\S(e\élrakh Rai Visual intrusion nearest house 50m D3 Medium D3 Medium
P from site

* assessed using Tables 3-5 and 3-6

10.4.4 Mitigation of Landscape and Visual Impacts

The impact avoidance and mitigation measures summarised below will be applied to
activities that could have visual and landscape impact.

10.4.4.1 At the design stage

As noted in Section 10.4.3, the SCPX pipeline has been routed, for the majority of its length
parallel to, and partly within, the existing SCP and BTC ROW with the aim of minimising
overall impacts.

The selection of any further access roads (in addition to those used during BTC/SCP
construction) to Project working areas will aim to avoid sensitive receptors such as centres
of communities, hospitals, clinics and schools as far as practicable (30-22). This should in
turn reduce visual impacts.

Site-specific crossing designs for open-cut watercourse crossings will be prepared that will
specify the depth of installation and set back distance, based on a hydrological assessment
of the river, and will consider the need for protection works to protect the integrity of the pipe
(X5-17).

From KP287-KP289, the ROW will be designed to minimise impacts. A detailed survey will
be undertaken to determine the location of the Azeri gas pipeline in this area and therefore
whether the SCPX pipeline can be re-routed to avoid the house and associated farm
buildings (X13-09). At Garaberk village (KP118) it is difficult to avoid gardens. However,
where practicable the ROW width will be designed to minimise impact to houses (X13-06).
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At Alpout (KP123), the distance between the existing pipeline(s) and SCPX will be designed
to reduce the number of trees that need to be removed (X13-07).

The necessary permit from the MENR will be applied for to cut down any Forest fund trees
on the ROW or temporary working areas. The location of the Forest fund areas will be
confirmed by MENR consultation (8-05).

Where trees need to be removed, compensation planting will be based on the number of
trees to be removed. A re-planting ratio will be developed which will be species and region
specific (17-08).

The block valves have been co-located with SCP block valves to minimise cumulative
landscape impact (D5-096) and resulting effects on the character of the landscape. The only
location that could not be collocated is the pigging station at the start of the pipeline. This
must be located at the start of the pipeline in order that the whole pipeline can be pigged.
The new access road to the pigging station will follow existing tracks where possible
(X5-13). The livestock pens and temporary accommodation will be relocated a minimum
distance of 200m from the boundary of BVR A6 (D8-04).

Sensitive material and colour finishes will be used for the external facades of buildings
(D8-02) with the aim of reducing the visual impact of the pigging station and block valves
and to assist in blending them into the landscape.

There will be a 50m buffer zone between the herder's temporary dwelling and the pipe
storage boundary fence at the Saloghlu Pipe Storage Area (D8-05).

10.4.4.2 Proposed pipeline construction and commissioning, including pigging station, block
valves, construction camps, pipe storage areas and rail spur and offloading areas

Prompt and sensitive implementation of the reinstatement measures stated in Section
10.3.4, in connection with the handling, storage and restoration of soil during the
construction is key to mitigating landscape and visual (and ecological) impacts as vegetation
recovery is strongly linked to the successful preservation and re-spreading of the topsoil
removed during construction.

Before construction personnel and equipment are demobilised, temporary buildings and
equipment, tools and any excess material brought on site or generated during the
construction and commissioning programme will be removed (D5-093).

Reinstatement will be undertaken as early as practicable and in accordance with the
Reinstatement Specification (4-09).

Field boundaries will be reinstated to pre-existing condition on completion of construction
(3-19). Compensation planting will be based on the number of trees to be removed. A re-
planting ratio will be developed which will be species and region specific (17-08).

The following will be undertaken before a borrow pit and/or spoil disposal pits are re-opened
or a new one is established:

o The relevant authorities will be consulted if the need for any additional land take is
identified and the relevant permits and consents will be obtained (39-01)

e Site assessments (taking into consideration ecology, cultural heritage, social,
erosion risk, water resources) will be undertaken if the need for additional land is
identified following submission of the ESIA (39-02)

e An environmental and social assessment report will be prepared by the Project if
any additional land outside that described in the ESIA is to be used, the scale of
which will depend on the proposed activities and sensitivities of the area (39-03).
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One of the issues considered in the surveys and assessments will be landscape and visual
impact and mitigation measures to seek to reduce any impacts. All temporary borrow pits
will be reinstated (unless instructed otherwise by regulatory authorities) (1-09).

Mitigation measures for disposal of surplus subsoil and aggregate are discussed in Section
10.3.4.2, which should be referred to for this information. As a result of these, it is not
normally possible to discern any difference between the topography and levels of the ROW
and the surrounding area, resulting in no landscape and visual impact on the ROW.

When camps and lay-down areas are taken out of service, the existing aggregate will be
used, as approved by the Company, to landscape areas of the site before topsoil is spread;
where this is not possible, the aggregate will be returned to borrow pits/Company approved
disposal areas (1-08).

Watercourse banks affected by the Project crossings will be restored to near original
condition, which will be assessed individually for each watercourse or other area and
defined in the Contractor's Reinstatement Implementation Plan. Any deviations (e.g.
because hard reinforcement is required for erosion control) shall be subject to Company
approval (10-14), see Section 10.4.4.2.

Lights will be shrouded or directed with the aim of reducing off-site light spill at the
construction sites, camp and pipe storage areas (8-04).

Following pipeline installation at KP321-KP327 and KP344-KP347, an assessment will be
conducted and used to design the final landform. The aim will be to create a natural looking
landform in keeping with the landscape character of the broader area, as far as practical,
having due regard to the over-riding need to assure the integrity of the pipeline during
operation (X4-10).

10.4.4.3 In the operations phase

The existing programme of landscape monitoring of the BTC/SCP ROWs will be extended
to include the SCPX ROW and temporary sites (OP141), so that the progress of
reinstatement can be assessed. This programme will run in parallel with the ecological
monitoring programme (3.14; see Section 10.7.4.3) so that the results can be compared.

The Project will carry out annual maintenance operations until any new tree planting for
offsetting purposes has established (OP52). Follow-up monitoring to record survival of
planted or re-planted trees for offsetting purposes will be undertaken until sustainable
growth is achieved (OP51).

In respect of any additional bank reinforcement at watercourses, should this be needed
during operations, this will be managed in accordance with OP19: Should there be any
significant changes to the operations of SCPX such as increased throughput, environmental
policies and standards shall be considered as an integral part of any engineering
assessment. This will be achieved through the Management of Change system.

Patrolling is discussed in Section 10.3.4.3.

10.4.5 Residual Landscape and Visual Impacts

10.4.5.1 Proposed pipeline construction including block valves and pigging station

As noted in Section 10.4.3.1, the pipeline will be buried and the land will be reinstated to the
original land use following construction. Generally, therefore, the construction of the pipeline
is only predicted to impact on the landscape during construction and for a period afterwards
determined by the time it takes the pre-existing vegetation cover and land-uses to re-
establish, with arable land expected to return rapidly to pre-existing appearance and desert
and semi-desert habitats taking longer to fully recover. For the vast majority of the SCPX
pipeline route, the pipeline is therefore considered to have a low residual landscape and
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visual impact following reinstatement of the natural vegetation and pre-existing agricultural
land.

However, where permanent re-contouring is carried out the impact could be medium as a
permanent change is predicted in the local area and the new landform may be prominent if
not significantly uncharacteristic. It may be possible to reduce the impact through
sympathetic re-contouring but a final assessment of the landscape impact will not be
possible until the new landform has been designed. This is particularly the case where the
pipeline crosses the narrow ridges in the area between the Asrikchay and Tovuzchay
between KP321 and KP327 and east of the Hasansu (KP344-KP347), as discussed in
Section 10.4.3.1.

The exception to the generally low visual impact of pipeline construction is where the route
passes close to Garaberk, Alpout and Dallyar Dashbulak villages. Tree removal means that
the residual impact of the pipeline is predicted to be medium although this will reduce slowly
over time as compensation planting establishes.

The residual visual and landscape impacts of any new temporary access roads needed to
access the ROW cannot be assessed as the locations are unknown at present, but
sympathetic routing will aim to achieve a low residual impact. The aim is to reinstate
temporary access roads, with any deviations subject to Company approval.

The residual visual and landscape impacts of any dedicated borrow-pits established for the
Project is predicted to be low.

The residual impact of disposal of surplus subsoil and aggregate and any spoil disposal
sites is predicted to be low with sympathetic re-contouring.

The locations where hard bank reinforcement will be needed for the SCPX route have not
yet been decided but would be likely to create a low residual landscape and visual impact.

The residual landscape and visual impacts of BVR A6 will be low following mitigation.

10.4.5.2 Proposed construction camps, pipe storage areas and rail spur and offloading areas

The residual landscape and visual impact of the proposed construction camp areas is
considered to be low, as the sites are well away from houses. Many of the pipe rail spur,
offloading areas and pipe storage areas are close to houses and temporary visual impacts
are expected to be medium during construction. This is largely unavoidable as the sites
need to be located at existing rail spurs.

10.4.5.3 SCPX operation

There will be a permanent visual impact from the pigging station and BVRs. The pigging
station is a small compound and will not be significant in views from receptors or change the
character of the landscape. The BVRs are small in scale. Visual receptors will not view them
as a significant change and they will not change the character of the landscape. The
residual landscape and visual impacts from installation of the BVRs and pigging station,
although permanent, is therefore considered to be of low significance.

There will also be a permanent visual impact from the aerial and pipeline markers needed to
identify the route. Although permanent, they are considered to have a low residual impact.
The residual impact of pipeline patrolling will be low, as discussed in Section 10.7.5.

It is not possible to predict at this stage where and when any further or replacement hard
bank reinforcement of the watercourses crossed by the SCPX route may be needed and the
residual impact of this, which will be assessed at the time in accordance with OP19.

Impacts and Mitigation (Planned Activities) 10-39



SCP Expansion Project, Azerbaijan
Environmental and Social Impact Assessment
Final

10.5 Surface Water Resources

This section discusses potential impacts on surface waters during construction and
operation of the proposed SCPX Project and associated mitigation measures to be adopted.

10.5.1 Aspects of SCPX Project that Could Affect Surface Water Resources

The following planned construction and commissioning activities could affect surface water
receptors:

e Increased sediment run-off from the ROW, construction camp, pipe storage areas
and rail spur and offloading areas after vegetation and soil stripping, until the area
has re-vegetated after reinstatement

¢ Drainage from access roads into surface watercourses

e Discharge of storm water from the pipeline trench and excavations — this is likely to
contain sediment

e Temporary abstraction of water for construction use, such as making-up the drilling
mud used at non-open-cut crossings, supplying water for dust control and supplying
water to any concrete batching plants established for the Project

o Accidental release of potential contaminants (e.g. fuel, hazardous waste, chemicals)
during pipeline, BVR and pigging station construction or at the construction camp,
pipe storage areas and rail spur and offloading areas

e Accidental release of drilling mud during the construction of HDD and micro-tunnel
watercourse crossings

e Use of vehicles in watercourses

e Riverbank and riverbed disturbance during the construction of open-cut crossings of
watercourses and installation of temporary crossings for construction plant and
traffic at watercourses

e Disruption of water flows during construction of open-cut crossings of watercourses

e Abstraction of river water for use as hydrotest water and for making up drilling mud
used in HDD and micro-tunnel watercourse crossings

o Discharge of pipeline hydrotest water into watercourses

e Discharge of treated domestic sewage and wastewater from kitchens and
bathrooms at camps into watercourses.

Disruption or impedance of flow during open-cut crossings of watercourses, drainage and
irrigation channels are discussed in Sections 10.7, 10.13 and 10.15.

Impedance of floodwater by topsoil storage mounds is discussed in Section 10.3.

The following activities during operation of the pipeline and facilities could impact surface
water receptors:

e Disposal of surface water drainage from the pigging station and BVRs

e The installation of new or additional hard bank reinforcement measures such as
gabions or rip-rap at watercourses where needed by subsequent natural erosion
processes.

10.5.2 Key Sensitivities

Many of the rivers proposed to be crossed have strongly seasonal flow regimes with
increased chance of flooding particularly during the spring. This in turn has implications for
programming of water-crossing installations and emergency response planning (see Section
10.3.4.2) and the availability of, and impacts of, using river water for pipeline hydrostatic
testing.
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Many of the rivers carry high sediment loads and four river crossings (Asrikchay (KP323),
Tovuzchay (KP324), Hasansu (KP345) and Kura West (KP358)) have approaches that have
been identified, due to soil type and topography, as having a high susceptibility to erosion.

Most of the rivers crossed have highly dynamic river channels with a high degree of channel
instability caused by both lateral and vertical erosion of riverbanks and riverbeds during
flash flood/high flow events. Examples of such rivers are the Shamkirchay (KP277) and
Ganjachay (KP240). This has consequent implications for pipeline river-crossing location,
design, integrity, inspection and maintenance. There are a number of rivers where additional
reinforcement works have already been needed in respect of BTC/SCP, in particular the
Shamkirchay (KP277).

There are a number of rivers where aggregates are actively being extracted from the river
channels, in particular the Shamkirchay (KP277) Kurekchay (KP221), Zeyamchay (KP303)
and Tovuzchay (KP324).

Water quality in the rivers is variable, with elevated levels of contaminants recorded in many
rivers that need to be considered when assessing the use of any water, and the impacts of
any releases, during construction, including:

e Elevated concentrations of heavy metals in many rivers in comparison to target
concentrations developed following WFD guidance

e TSS above the limit for controlled waters recommended by WFD guidance
¢ High coliform counts at all rivers apart from the Kurudere.

The quality of the watercourses restricts their use for potable use, but small-scale use of
water for domestic purposes from any of the watercourses cannot be ruled out. In addition,
the Shamkir and Mingechevir reservoirs on the Kura River are important drinking water
resources. The Mingechevir Reservoir feeds the Karabakh canal, which is a major source of
water supply (and is crossed by SCPX at KP189). However, the nearest reservoir, the
Shamkir, is 7km downstream of the SCPX western crossing point of the Kura (Kura West,
KP358) so it is not considered that there is any significant risk to it from pipeline construction
or operation.

The watercourses crossed by the SCPX route are generally important for agriculture and
industry, being used for abstraction for agricultural irrigation, drainage and by stock for
drinking.

10.5.3 Impacts on Surface Water Resources

10.5.3.1 Proposed pipeline construction and commissioning, including block valves and
pigging station

Sediment release

A number of sediment-generating activities have been identified that may occur during
construction. In particular, vegetation has to be removed from the working width, exposing
bare soil to rainfall events, overland flow and freeze-thaw processes. Where there is a
significant slope, consequent erosion may deliver fine sediments from the site to nearby
rivers and streams that is then carried to downstream receptors. Sediment may also be
discharged in water pumped from the pipe trench and excavations during construction and
during the construction of open-cut watercourse crossings, either because of soil handling
or the use of vehicles in watercourses. During tunnelling or drilling of the non-open-cut
watercourse crossings on the pipeline route, there is the potential that the bentonite mud
used to lubricate the drilling head/boring machine could escape via fissures in the geology
and flow into rivers.
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Sediment is considered a water pollutant because it reduces light levels within the water
column and at the channel boundary, and can therefore have a secondary impact on
freshwater ecosystems. High levels of suspended sediment also cause deposition and
clogging within river gravel bars, which are often important habitats, especially for fish
spawning. Clogging can therefore be detrimental to fish communities by, for example,
starving fish eggs of oxygenated water supplies. The presence of high levels of suspended
sediment concentration can also render potable water supplies unusable although, as noted
in Section 10.5.2 above, this is unlikely to be a significant issue for the SCPX Project.

However, in Azerbaijan, many of the rivers and streams already contain high sediment
loads, thus reducing the significance of additional quantities of sediment introduced during
construction. This is discussed further in Section 10.7.3.1.

Abstraction of water

Flow quantity is often as important as water quality in rivers. Interruption of river flows has
the potential to adversely impact ecological sustainability, fisheries, other water abstractions
and the dilution of other downstream discharges.

Flow rates may be affected by water abstraction, e.g. for hydrotesting, and by temporary
damming or diversion which is usually needed during installation of open-cut river crossings
to reduce sediment release and to create a drier/safer working environment. Hydrostatic test
water needs and the watercourses likely to be used for abstraction are identified in Section
5.7.1.2. The Project has then assessed the potential impact of abstraction at these locations
in relation to seasonal flow rates in the rivers. This has shown that the necessary volumes of
water can be abstracted from most of the rivers without exceeding the abstraction rate
exceeding 10% of the water flow in the river at any one time, with the potential exception of
the eastern section of the ROW, between KPO and KP168. Mitigation for hydrostatic testing
is discussed in Section 10.5.4.

Mitigation measures for temporary damming or diversion of watercourses is discussed in
Sections 10.7.4 and 10.11.4, as the receptors are primarily ecological or farmers/land users.

Surface water contamination from fuels, oils, chemicals, solid and liquid wastes,
sewage and wastewater

There is a potential for pollution from chemical contaminants at all stages of construction of
the proposed SCPX Project. In particular, small accidental spillages of fuel, lubrication oil or
wastewater may occur during the construction of watercourse crossings, for example due to
hydraulic hoses breaking on machinery. During hydrotesting of the new pipe sections there
is the potential for the release of contaminants in the water such as hydrotest chemicals if
needed (it may be necessary to add corrosion inhibitors, oxygen scavengers or biocides),
manufacturing residue, swarf (small metal particles usually from welding), scale and
sediments when it is discharged back to watercourses. The other potential cause of
contaminated water discharges is the release of high pH water from concrete batching
plants.

A major oil spill is considered unlikely for this gas pipeline. The largest credible spill scenario
would be a spill involving a fuel tanker operating outside a bunded area. In such case, the
spill would be limited to the tankers capacity (approximately 10—15m3).

There is a low risk of contamination being caused by substances from hazardous waste
storage leaking into the ground and flowing from there into watercourses.

Surface water contamination may also be caused if untreated sewage or grey water is
discharged to watercourses or if sewage treatment plants malfunction.

Washout and scour
As discussed in Section 10.5.2, many of the watercourses crossed by the pipeline are
subject to significant variations in flow rates on a seasonal basis and pass through soft
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erodible sediments. They are therefore highly mobile and erosive and prone to bed and
bank erosion and movement of watercourse channels, with consequent risks to pipeline
integrity. This in turn has led to the need to install hard bank reinforcement at the existing
BTC, SCP and WREP pipeline crossings. Photograph 10-5 and Photograph 10-6 below
show the hard reinforcement works carried out at the Ganjachay (KP240) and Hasansu
(KP345) and are typical of many of the rivers crossed.

Photograph 10-5: Existing Reinforcement at the Ganjachay BTC and SCP
Crossing Point
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Photograph 10-6: Newly Installed Reinforcement at the Hasansu BTC and SCP
Crossing Point

Many of the rivers are also used for sand and gravel extraction by third parties, leading to
channel instability and erosion that also has potential to impact upon pipeline integrity. This
is particularly the case at the Shamkirchay (KP277) site where third-party extraction has had
very significant impacts on the river and has necessitated the installation of significant
protection measures at the existing BTC, SCP and WREP pipeline crossing. Extraction also
occurs and is a potential issue at the Kurekchay (KP221), Zeyamchay (KP303) and
Tovuzchay (KP324) sites.

It is likely therefore, that reinforcement will also need to be installed at some of the SCPX
crossings.

Temporary damming of watercourses leading to impeded flow

The pipeline will cross a number of watercourses using open-cut methods. Locations and
details of methods of construction are given in Chapter 5. This may entail temporary
damming with consequent temporary impacts on supplies to users downstream. The main
channel of concern is the Karabakh canal which provides water supplies.

10.5.3.2 Proposed construction camps, pipe storage areas and rail spur and offloading areas

There is a risk that spillage of fuel, lubrication oil or chemicals or leaks of leachate from
waste storage areas may occur at camp, pipe storage and rail spur and offloading area
locations into the irrigation and drainage channels that are present on or around most of
these sites. There is also the potential for spills from vehicles using access roads to and
from these and the ROW.

In addition, sewage, wastewater from canteens and bathrooms and potentially contaminated
surface water from vehicle wash down areas, roads and hardstanding will be produced and
will need appropriate treatment and disposal.
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10.5.3.3 In the operations phase

It is not possible to predict at this stage where and when any further or replacement hard
bank reinforcement of the watercourses crossed by the SCPX route may be needed. The
aim is to design and construct the SCPX crossings to limit the need for future work but many
of the rivers are active and mobile and the timescale over which major natural changes in
river morphology can occur is variable but may be short. It is likely therefore that further
work will be needed on some of the crossings over the length of the pipeline’s life.

In addition, small amounts of surface water and domestic sewage/waste water may be
discharged from the pigging station. Fuel or chemicals will not be stored at the pigging
station or BVR sites, with the exception of minor quantities of domestic cleaning materials.

10.5.3.4 Impact summary and assessment of significance

Table 10-7 provides an assessment of the likely significance of generic surface water
impacts before and after implementation of the proposed mitigation measures. Table 10-8
identifies impacts at particular sensitive receptors. Mitigation measures are then discussed

in Section 10.5.4.

Table 10-7: Potential Generic Impacts on Surface Waters

Potential Residual
Potential Impacts Impact Mitigation Impact
Significance* Significance*
Soil erosion and , , 3-03, 3-15, 3-21, 3-23,
sediment run-off Erosion of river/channel 3-28, 3-32, 3-33, 4-07,
A3 | following removal of banks, scour, sediment | 3 1o i 409, 4-12,10-12, C2 Low
vegetation and/or contamination of surface 10-16, 10-18, 10-19,
disturbance of ground waters OP142, OP143,
OP131
Contamination of water 6-03 0 6-12. 6-20. 6-
used for irrigation and C4 Medium 21 6-24.7-01 10 7-04, | C2Low
a7 | Production and disposal industrial water supply 708, 7-12, 7-13, 7-14,
of solid and liquid waste 7-15, D5-028, D5-029,
D5-030, D5-080,
D5-106
Contamination of water .
used for potable water C'D.4 Medium C-D1 Low
or High
supply
3-17, 3-21, 3-24, 3-30,
Surface water 10-02, 10-03, 10-04,
Disposal of trench-water - . 10-06, 10-08, 10-09,
A10 and hydrotest water gggitr?wn;]qaglroghgnicals C4 Medium 10-10, 10-11, 10-12, C2Low
10-14, 10-15, 10-16,
10-18, 10-19, 10-21
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Potential Residual
Potential Impacts Impact Mitigation Impact
Significance* Significance*
. Reduced flow may
A11 | Impeded flow of iveror | o it use by local D3 Medium 1014, 1101, 1102\ 1) Medium
channel 11-03, 11-04
people
Use of water from river
or channel, e.g. for
hydrotesting, dust Reduced flow may i } i
A12 | suppression and make- | restrict use by local D3 Medium 10:09, 11-01, 15-02, D1 Low
. n . 15-03, D5-078
up water during drilling population
of non-open-cut
Ccrossings
Production and disposal 14-04, 14-06, 14-08,
A4 | of sewage and Surface water A-C3 Low- 14-09, 7-13, 31-05, A-C1 Low
ot contamination Medium D5-080, D5-106,
OP43, OP41
Contamination of water
used for irrigation and
i i i High 2L
Sltorage of c.hem|cals,' |nldustr|a.| water supply C5 Hig 603 10 612, 620, C2 Low
oil, fuel, accidental spills | with sediment, fuel or 6-2110-01. 10-22
A39 | and mud break-out chemicals A
during drilling of non- 39-06, 7-10t0 7-14,
open?cut crogssings Contamination of water 7-16
used for potable water | pyq o gy D2 Medium
supply with sediment,
fuel or chemicals

* assessed using Tables 3-7 and 3-8

Table 10-8: Surface Water Impact Assessment at Sensitive Locations and/or

Receptors
Potential Residual
Location Potential Impacts Impact Mitigation Impact
Significance* Significance*
KP189, Crossing of canal used il?]:sgﬁlr?n;); flljz\g of
Karabakh to supply drinking mp h'gh i C4 Medium X5-15 C1Low
canal water river which supplies
drinking water
. Increased bank
nroua, | Spemautcrossing of | grosion, Possible C4Medum | X517 C2Low
y P threat to pipe integrity
Increased bank
erosion; threat to
Open-cut watercourse integrity of pipeline.
crossing of high Possible impact of
KP221, 9 . 9 extraction on .
Kurekchay energy river; gravel channel/flow dynarmics C4 Medium X5-16, X5-17 C2 Low
extraction in river by . ;
third parties at crossing point -
P potential impacts on
bank erosion and pipe
integrity
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Potential Residual
Location Potential Impacts Impact Mitigation Impact
Significance* Significance*
KP240 River crossing in Increased bank
Gani ' alluvial silty clays erosion; threat to C4 Medium X5-17 C2 Low
anjachay . . . o
prone to erosion integrity of pipeline
Open-cut crossing of Imp_act on water.qu.ahty
KP261, Sarisu | small watercourse during construction;
. L increased bank C5 High X5-17 C2 Low
crossing located in highly .
. . erosion; threat to
erodible soils . . o
integrity of pipeline
Open-cut watercourse
KP261 crossing of Increased bank
’ watercourse prone to erosion; threat to C4 Medium X5-17 C2 Low
Goshgarachay . ; . . o
soil erosion/bank integrity of pipeline
instability
Increased bank
erosion; threat to
Open-cut watercourse | integrity of pipeline.
crossing of river Possible impact of
KP277, located in highl extraction on
Shamkirchay . 19nYy , C5 High X5-16, X5-17 C2 Low
. erodible soils. Gravel channel/flow dynamics
crossing . . .
extraction upstream by | at crossing point -
third parties potential impacts on
bank erosion and pipe
integrity
Open-cut watercourse
KP289 crossing of Increased bank
o watercourse prone to erosion; threat to C4 Medium X5-17 C2 Low
Jairchay : : . . o
soil erosion/bank integrity of pipeline
instability
Increased bank
erosion; threat to
Open-cut watercourse mtegnty 9f pipeline.
\ , Possible impact of
KP303 crossing of high extraction on
’ energy river; Gravel . C4 Medium X5-16, X5-17 C2 Low
Zeyamchay . channel/flow dynamics
extraction upstream by . .
) . at crossing point -
third parties o
potential impacts on
bank erosion and pipe
integrity
Vegetation and soil
removal during
construction over Increased erosion
KP321-Kp327 | narrow erodible ridges | leading to sedlmgnt C3 Medium X510 C2 Low
before and after the run-off and pollution of
crossing of the the watercourse
Asrikchay and
Tovuzchay
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Potential Residual
Location Potential Impacts Impact Mitigation Impact
Significance* Significance*
Impact on water quality
KP323, Open-cut crossing of during construction;
Asrikchay river that is located in increased bank C5 High X5-17 C2 Low
crossing highly erodible soils erosion; threat to
integrity of pipeline
Increased bank
erosion; threat to
integrity of pipeline.
Open-cut watercourse | Possible impact of
KP324, crossing of high extraction on , i i
Tovuzchay energy river; gravel channel/flow dynamics C4 Medium X5-16, X517 C2 Low
extraction at crossing point -
potential impacts on
bank erosion and pipe
integrity
Vegetation and soil
removal during Increased erosion
KP344 to construction on the leading to sediment .
KP347 approach to Hasansu run-off and pollution of C3 Medium X510 C2 Low
over narrow erodible the watercourse
ridges
Open-cut crossing of Increased bank
river that is located in erosion; threat to C4 Medium X5-17 C2 Low
highly erodible soils integrity of pipeline.
KP345, Impact on water quality
Hasansu Open-cut crossing is during construction
upstream of possible may impact on small . i
third party water holding downstream if C3 Medium X5-19 C2 Low
abstraction this still abstracts
water
KP369, Open-cut crossing of Increased bank
Kurudere pe ng erosion; threat to C4 Medium X5-17 C2 Low
. erosion prone river . . o
River integrity of pipeline
Kurdemir Rail Pollution of irrigation
Spur and channel and wetland . 14-06, 14-08,
Offloading Surface water run-oft area to west of the site BS Medium 7-13 B3 Low
Area with sediment.
* assessed using Tables 3-7 and 3-8
10.5.4 Mitigation for Surface Water Impacts

The impact avoidance and mitigation measures summarised below will be applied to
activities that could impact surface water receptors.

10.5.4.1 At the design stage

Non-open-cut watercourse crossing techniques have been selected for a number of
watercourse crossings (see Table 5-6, Section 5.6.1). These are generally because the size
and flow rate of the rivers renders an open-cut crossing impractical. A non-open-cut
crossing will be implemented at the Karabakh canal with the intention of avoiding any impact
on flow (X5-15) and therefore any impacts on water supplies.
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Site-specific crossing designs for open-cut watercourse crossings will be prepared that will
specify the depth of installation and set back distance, based on a hydrological assessment
of the river, and will consider the need for protection works to protect the integrity of the pipe
(X5-17).

Existing liaison with gravel extraction companies will continue with the aim of ameliorating
effects of the extraction works on the SCPX and existing BTC, SCP and WREP crossings at
the Kurekchay, Shamkirchay, Zeyamchay and Tovuzchay (X5-16).

Diesel storage tanks at temporary sites (e.g. construction camps, rail spur, offloading and
pipe storage areas), on the ROW and at the AGIs, will be located in suitably sized
secondary containment with an impermeable liner. The secondary containment volume will
be designed to no less than 110% of the tank volume. Loading and offloading connections
will be located over secondary containment (7-10).

If permanently manned, domestic sewage from the pigging station will either be treated on
or off-site (D5-080). However, it should be noted that the quantities generated will be very
low, as there are generally only two security guards stationed at the block valves and two
guards plus visiting maintenance staff at the pigging station.

10.5.4.2 Proposed pipeline construction and commissioning, including pigging station, block
valves, construction camps, pipe storage areas and rail spur and offloading areas

Sediment release due to run-off from the ROW

The measures that are proposed to control erosion of the ROW will also seek to control
sediment run-off and are therefore described in Section 10.3.4.2. Watercourse
reinstatement is discussed in Section 10.4.4 and Section 10.7.4. This section therefore only
identifies measures of particular relevance to the prevention of surface water pollution, as
follows:

Only essential construction vehicles (as approved by the Company) will be allowed to enter
rivers or streams and only with prior examination of the vehicles for fuel/lubricant leaks.
Generally, the Construction traffic will cross watercourses via a flume/culvert (piped bridge),
which will be sized so as not to restrict the flow in the watercourse and allow fish and other
aquatic organisms to pass through (10-18).

The ROW will be inspected regularly for signs of erosion and sediment run-off. The Project
will undertake increased monitoring for signs of erosion during the two year post
construction warranty period at KP321-KP324 and KP344—-KP345 (X5-10).

Protection measures will be put in place to prevent any water used for dust suppression
from causing silt problems for nearby wetlands or watercourses (10-19).

Disposal of water from trenches and excavations
With regard to the disposal of trench water the following mitigation measures will be applied:

e The Project will aim to avoid the direct discharge of trenchwater to watercourses,
except where approved by the Company (10-02)

e The locations for discharge of hydrotest water and where possible trench water, will
be identified in the Contractor's Pollution Prevention Implementation Plan (10-03)

o When discharge velocities have the potential 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 flows into any wetland or water body (3-30). The rate
of discharge of water will be controlled to reduce the risk of soil erosion (3-17)

e Measures to minimise scour and reduce sediment load will be implemented at
locations where hydrotest water or other pumped water (including trenchwater) is
discharged to surface watercourses or to land (e.g. controlled rate of discharge and
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deployment of geotextile mats or other physical erosion prevention measures)
(3-21)

e Water (including hydrotest water) will be tested before discharge and treated to
meet the Project Environmental Standards (10-10)

e Sediment reduction measures will be implemented including but not limited to
discharge of pumped water via break tanks or sediment mats (10-15)

e If discharge of trenchwater to a watercourse is unavoidable, discharge will be
through a filtering medium (10-04)

e At locations where trenchwater or hydrotest water or other pumped water
discharges causes scour or soil erosion, eroded areas will be reinstated (3-24).

Sediment release during construction of open-cut crossings

The construction contractor(s) will produce method statements incorporating plans for
erosion control, sediment control and reinstatement before work begins at river crossings
(4-12). At watercourses, bank and bed material will be stored separately, away from the
active channels and will not be placed where flow or drainage will be obstructed (3-23)
thereby seeking to reduce the risk of it being washed down-stream.

Daily visual monitoring of turbidity will be undertaken at river crossings while works are
being undertaken at that river. This will be supplemented as necessary by probe monitoring
(10-16).

The Company will determine whether the water abstraction at the Hasansu is still in
existence and if so, will consider if there are potential impacts and agree if mitigation
measures are required (X5-19).

Abstraction of water

All new and existing water abstractions for use by the Project will be subject to an
environmental and social assessment to assess potential impacts; decisions on the
acceptability of the source and appropriate abstraction rates will be based on the results of
the review, in accordance with the abstraction permit (15-02).

River flow will be assessed before and during abstraction; abstraction rates will be set taking
into account information that the Contractor is able to acquire about downstream users (15-
03).

Hydrotest water will be re-used between sections, where practical, to minimise the volume
required (10-09).

If water is sourced from rivers or channels no more than 10% of the water flow will be
extracted at any time (D5-078). If river flows are not sufficient to abstract water and meet
this commitment, the Project will aim to obtain a sufficient quantity of water by reusing water
between sections. If this is not feasible then the Project will investigate using water from an
existing water pipeline located close to the start of the pipeline (to the east of SCP KP 53).

Surface water contamination from fuels, oils, chemicals, drilling mud used during
non-open-cut crossings and hazardous wastes

The general pollution, spill prevention and clean-up, and waste management measures that
will be applied during construction are described in Section 10.3.4.2, because they also
apply to soil contamination. This section therefore only identifies measures of particular
relevance to the prevention of surface water pollution, as follows:

e Washing of Project plant and vehicles in watercourses will not be undertaken (10-
22)
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o Concrete batching plant (if required) will be sited at least 50m away from sensitive
receptors such as watercourses; wash pits to be lined with an impermeable liner
(10-01)

e The storage of hazardous materials will be restricted to designated impermeable
hazardous materials storage areas located at least 50m from any surface
watercourse or seasonal water channel (6-03)

o A refuelling procedure will be developed by the Contractor, which will include a
restriction on refuelling within 50m of any watercourse, unless otherwise deemed
necessary by Project. Any deviation will be subject to approval by the Company (6-
05)

e Any additives proposed to be added to the drilling mud will be subject to an
environmental risk assessment before their use is approved by Company (39-06)

e The river crossing contractor will prepare a plan to respond to an outbreak of drilling
mud if this occurs during a non-open-cut crossing, including clean up and
remediation for outbreak on land and liaison with downstream users in the event of
outbreak in the water (7-16)

¢ Information will be incorporated into the Site induction process and will outline the
role of personnel in the management of waste and emissions from site and spill
response procedures (7-14).

Surface water contamination — management of hydrotest water
Before hydrotesting, the Contractor will prepare, and submit for Company approval, a
hydrotest plan (10-06).

The locations for discharge of hydrotest water and where possible trench water, will be
identified in the Contractor's Pollution Prevention Implementation Plan (10-03). Hydrotest
water will be re-used between sections, where practical, to minimise the volume required
(10-09).

A risk assessment will be undertaken before any chemical additives are used in hydrotest
water (10-08). The direct discharge of hydrotest water to watercourses and soakaways will
be subject to the results of the chemical risk assessment. The use of evaporation basins will
be considered subject to the availability of land and an environmental and social
assessment (10-21).

Water (including hydrotest water) will be tested before discharge and treated to meet the
Project Environmental Standards (10-10).

Hydrotest water will be treated using diffusers to entrain oxygen in a break tank, and
filtration will be used with the aim of minimising suspended solids, prior to discharge. Flow
rate will be controlled with the aim of reducing the risk of soil erosion and disturbance to
river bed sediment (10-11).

Measures to minimise scour and reduce sediment load will be implemented at locations
where hydrotest water or other pumped water (including trenchwater) is discharged to
surface watercourses or to land (e.g. controlled rate of discharge and deployment of
geotextile mats or other physical erosion prevention measures) (3-21). At locations where
trenchwater or hydrotest water or other pumped water discharges causes scour or soil
erosion, eroded areas will be reinstated (3-24).

Sediment reduction measures will be implemented including but not limited to discharge of
pumped water via break tanks or sediment mats (10-15).
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Production and disposal of sewage and wastewater

Waste water will be reduced by efficient use of raw water and the implementation of water
management schemes that require water to be reused, whenever practicable, prior to
treatment and disposal (14-04).

A risk assessment will be undertaken when considering waste water discharge options and
locations (31.05).

The camps will discharge domestic wastewater treated by a sewage treatment package
designed to meet the Project standards and permit requirements (D5-106).

The applicable discharge permits will be obtained for any new planned liquid discharges,
prior to the discharge commencing (14-09).

All wastewater discharges will be undertaken in compliance with the Project Environmental
Standards (14-06); see Appendix B of the ESMMP for details (the ESMMP is Appendix D of
the ESIA).

Periodic analysis will be undertaken of controlled stormwater, sanitary and industrial
discharges and any receiving surface water upstream and downstream of the discharge
point (14-08).

Relevant training will be provided to those with responsibilities for monitoring of effluent
discharges and emissions such as effluent sample taking and chain of custody
(7-13).

Temporary damming of watercourses leading to impeded flow

Construction design of river and stream crossings will seek to ensure minimal interruption to
flow by using measures such as pumping, channel diversions and fluming (11-02). If
temporary damming is required, a pre-construction engineering, social and environmental
review will be undertaken with the aim of planning the work to minimise the duration of the
flow interruption and determining the need for pump around to maintain flows (11-03).
Construction of the surface water crossings will seek to ensure minimal impacts from
interrupting river flow by identifying downstream users and determining their river water
supply needs (11-01). Any temporary dams in watercourses to be removed as soon as pipe
installation and reinstatement at that crossing is complete (11-04).

10.5.4.3 In the operations phase

The watercourses on the SCPX pipeline will be incorporated into the existing programme of
inspection and maintenance of the watercourse crossings in respect of erosion control
(OP142). This comprises:

e An expert assessment of burial depths, set back measurements and pipeline
protection works will be carried out at major river crossings annually (depending on
the river characteristics and crossing technique) and after flood events exceeding a
1:100-year return period (OP143)

e ROW patrols will monitor river crossings to provide assurance of the integrity of any
river protection works and riverbanks. This will include a visual inspection for
riverbank erosion or changes to channel morphology (OP131).

In addition, existing liaison with gravel extraction companies will continue with the aim of
ameliorating effects of the extraction works on the SCPX and existing BTC, SCP and WREP
crossings at the Kurekchay, Shamkirchay, Zeyamchay and Tovuzchay (X5-16).

In respect of any additional bank reinforcement at watercourses, should this be needed
during operations, this will be managed in accordance with OP19, which states that should
there be any significant changes to the operations of SCPX such as increased throughput,
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environmental policies and standards shall be considered as an integral part of any
engineering assessment. This will be achieved through the Management of Change system.

If permanently manned, domestic sewage from the pigging station will either be treated on
or off-site (D5-080). The applicable discharge permits will be obtained for any new planned
liquid discharges, prior to the discharge commencing (14-09). All wastewater discharges will
be undertaken in compliance with the Project Environmental Standards (14-06), see
Appendix B of the ESMMP for details (the ESMMP is Appendix D of the ESIA).

A monitoring programme will be developed for sanitary and industrial discharges, which will
be monitored at the point of discharge to confirm compliance with the Project Standards.
Monitoring will be carried out monthly for the first year of operation, after which the
frequency and suite of determinants will be reviewed and revised dependent on the on the
first year’s results (OP41).

An ambient surface water monitoring programme will be developed during operations for
waters that receive discharges from the facilities. Monitoring will be carried out monthly for
the first year of operation upstream and downstream of the discharge point, after which the
frequency and suite of determinants will be reviewed and revised dependent on the first
year’s results (OP43).

Relevant training will be provided to those with responsibilities for monitoring of effluent
discharges and emissions such as effluent sample taking and chain of custody
(7-13).

10.5.5 Residual Impacts on Surface Water Resources

10.5.5.1 Proposed pipeline construction including block valves and pigging station

The residual impact of soil erosion and sediment run-off on sediment levels in watercourses
is predicted to be low taking into account: the suite of mitigation measures proposed to
reduce and control erosion and sediment run-off from the ROW and during watercourse
crossing construction; and the fact that background sediment levels in the watercourses
crossed by the SCPX route are usually high.

The residual impact of the disposal of trench water to watercourses is predicted to be low
due to the measures proposed to avoid discharge of trench water to watercourses or reduce
sediment level and scour where the water needs to be discharged to rivers.

The impact of the temporary abstraction of water from rivers for Project use is considered to
be low due to the process proposed to assess impacts and limit abstraction volumes.

The residual impact of spills and drilling/tunnelling mud break-out is predicted to be low,
where the water is used for agricultural or industrial purposes and medium where the water
is used for domestic or potable purposes, due to the spill prevention and clean-up measures
proposed. It should be noted, however, that large-scale use of water for domestic or potable
use does not occur from the major watercourses crossed by the SCPX route, perhaps due
to poor pre-existing water quality, with the exception of the Kura River and the Karabakh
canal. However, as described in Section 10.5.2, the Shamkir reservoir is 7km downstream
from the Kura West crossing, and therefore no significant risk to this supply is predicted.

The residual impact of the disposal of hydrostatic test water is also predicted to be low due
to the measures proposed in respect of chemical use, treatment of the water before
discharge and measures to reduce soil erosion and scour during discharge.

10.5.5.2 Proposed construction camps, pipe storage areas and rail spur and offloading areas

Treatment of domestic sewage and waste water produced at the construction camps,
pigging station and BVRs (by either on or off-site treatment) is designed to achieve a low
residual impact.
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The residual impact of sediment run-off on sediment levels in watercourses is also predicted
to be low.

10.5.5.3 SCPX operation

The risk to pipeline integrity of watercourse bed and bank erosion is predicted to be low due
to initial watercourse crossing design, the watercourse monitoring measures proposed and
maintenance of liaison with aggregate extraction companies.

The residual impact of sewage discharges from the pigging station and BVRs is predicted to
be low owing to the small volume involved.

The residual impact of surface water run-off is predicted to be low, as it is unlikely to be
contaminated. No fuel or chemicals are proposed to be stored at the pigging station and
BVRs.

10.6 Groundwater Resources

This section discusses potential impacts on groundwater during construction and operation
of the proposed SCPX Project and associated mitigation measures to be adopted.

10.6.1 Aspects of SCPX Project that Could Affect Groundwater Resources

The following aspects of construction, commissioning and operation have the potential to
affect groundwater:

e Temporary abstraction of water for use at construction camps which could deplete
groundwater resources and impact other users

e Contamination (due to increase in suspended solid content) of groundwater by
drilling fluids or leaching of drilling cuttings if wells are drilled for abstraction at
construction camps

e Contamination caused by break-out of drilling mud into aquifers during drilling of
non-open-cut crossings

e Accidental release of potential contaminants (e.g. fuel, hazardous waste, chemicals)
during pipeline, pigging station and BVR construction or at the construction camp,
pipe storage areas and rail spur and offloading areas

e Disruption or impedance of groundwater flows in shallow groundwater areas during
trenching

e Concrete batch plants and concrete pours could contaminate groundwater with high
pH fluids if not properly managed

e Possible contamination of groundwater by hydrotest chemicals (if used), or by
imported test water of different quality to local ambient groundwater (due to differing
salinity, redox etc.)

e Production and disposal of domestic sewage and wastewater at construction camps
and the pigging station

e Production and disposal of solid and liquid waste.

The following activities during operation of the pipeline could impact surface water
receptors:

o Disposal of waste, waste water and surface water drainage from the pigging station

e Disruption or impedance of groundwater flows in shallow groundwater areas due to
the presence of the pipeline in the ground.
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710.6.2 Key Sensitivities
Key sensitivities along the proposed SCPX route with respect to groundwater are as follows:

Groundwater east of the Yevlakh area (KPO—approx. KP162) generally has a low
importance and sensitivity, is largely non-potable and not exploited. However, a
possible exception to this is that there may exist small (unmapped) pockets or
lenses of fresh groundwater along the route. These, if they exist, are likely to be
extremely important to local herdsmen, nomads and villagers in this arid region
because fresh groundwater reserves are scarce

Groundwater is generally shallow and heavily exploited for potable and irrigation
use to the west of the Yevlakh area (approx. KP162-KP390) and therefore is likely
to generally have a high to very high importance and high sensitivity. The value of
the aquifer increases further west, as the groundwater becomes progressively
fresher

Groundwater in the Garayazi aquifer, to the west of the Kura West River crossing
(KP358-KP390) is considered to have a very high importance and sensitivity. It is
particularly vulnerable due to its shallow nature and highly permeable overlying
strata and is exploited for potable and irrigation use. It also supports the Garayazi
wetland, which forms part of the internationally protected Garayazi State Nature
Reserve, an IUCN Category la Reserve, see Section 7.6.5 for information on this
area.

710.6.3 Impacts on Groundwater

10.6.3.1 Proposed pipeline construction and commissioning, including pigging station and
block valves

Groundwater quality

Contamination of groundwater can make water drawn from wells unsuitable for use as
potable water or irrigation water. The important factors when determining the magnitude or
likelihood of an impact on groundwater are the:

Nature and quality of any spill, discharge or leak

Type and thickness of the overburden (including porosity and permeability)
Depth of the water table

Rock type

Aquifer thickness

Attenuation properties of the aquifer (i.e. the ability of the aquifer to dilute and
disperse any spill).

Construction of the SCPX Project will involve the use/generation of some or all of the
following materials that have the potential to contaminate groundwater:

Fuels and lubricating oils

Drilling fluids and drilling cuttings

Paints and solvents

Hydrotest chemicals (e.g. biocides, oxygen scavengers and corrosion inhibitors)
High pH run-off from concrete batching areas

Leachate from hazardous waste storage areas

Raw sewage.

The areas along the pipeline route considered most likely to be impacted are those where
the aquifer is relatively shallow, overlain by a thin layer of porous or permeable sediments
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(i.e. where groundwater vulnerability1 is high). The significance of the impact will be, in part,
determined by whether or not the groundwater is used for potable and irrigation purposes.
The sensitivity of the groundwater has been detailed in Section 10.6.2, and this illustrates
that the vulnerability to impact increases further west along the pipeline route, as does
intensity of usage for irrigation and potable purposes. Therefore, the main impacts are likely
to be from the Yevlakh area (approx. KP162) westwards. The area of highest sensitivity is
the Garayazi Aquifer (KP358-KP390) area due to groundwater vulnerability.

The impacts on groundwater quality described above may lead to secondary impacts
associated with any need to use alternative water sources or restricted access to existing
sources (such as increased cost, with impacts on livelihoods).

Abstraction
New boreholes may be needed to provide water at construction camps. There is also the
potential for mains water and bottled water to be used if available.

Abstraction of groundwater to supply construction camps temporarily depresses the water
table in the vicinity of the well. The extent of the radius of influence depends on the
transmissivity and storage properties of the aquifer and on the recharge to the aquifer.
Drawdown may have an adverse secondary impact on the yield of nearby boreholes, wells,
springs and karizes, at least until abstraction ceases. Poorer sections of the community that
rely on such water sources are especially vulnerable if lowering of the groundwater levels
affects their water supply. Wetland ecosystems are harmed if groundwater levels fall low
enough for the soil to dry out. This would be a particular issue for the Garayazi wetland, part
of the Garayazi State Nature Reserve, which is likely to be fed by the Garayazi Aquifer
(KP358-KP390). However, it is not anticipated that construction camps will be needed in this
area, so this impact is unlikely to occur.

If excavations (e.g. the pipeline trench) intercept the water table, it may be necessary to
install a dewatering system to lower the water table and provide a drier and therefore safer
working environment for construction. Such systems typically comprise a series of small
well-points (perforated tubes) inserted into the ground around the work area and connected
to a vacuum pump. The pumps draw the water out of the ground and thereby lead to a
temporary lowering of water table. This effect is restricted to a localised area and the water
table returns to its normal level once the pumps are switched off.

Impacts on groundwater availability may also lead to secondary impacts associated with any
need to use alternative water sources or restricted access to existing sources (such as
increased cost, with impacts on livelihoods).

Groundwater flow

The backfilled material in the trench is likely to have a higher permeability than the
surrounding undisturbed material. Where the water table is shallower than the bottom of the
trench, or following heavy rains, sections of the trench that have a high topographical
gradient may channel rainwater and act as a ‘rapid flow’ conduit for groundwater and
rainwater. This may lower groundwater levels above the trench, wash backfill material out of
the trench and cause waterlogging or springs to form downslope, where the water leaves
the trench.

The above primary impacts may also cause secondary impacts on the recovery of natural
vegetation, on agricultural productivity and land-use, for example if impacts restrict the use
of land for crops or the access of livestock to water.

! Groundwater vulnerability is defined as the tendency and likelihood for general contaminants to
reach the water table after introduction at the ground surface.
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