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14 Mitigation and Monitoring

14.1 Introduction

The Environmental Impact Assessment (Chapter 10), the Cumulative Impact Assessment (Chapter 12) and the Transboundary Impacts (Chapter 13) identify and discuss the various environmental impacts that would arise as a result of routine, planned non-routine and accidental events as a result of Phase 1 project activities.

This Chapter considers all impacts that were identified as being significant  and, presents AIOC’s commitments in regards to implementing additional mitigation measures and monitoring programmes to address identified significant impacts.  It is emphasised that the mitigation measures that form part of the project’s base case design were considered during the impact assessment process

Additional mitigation measures as presented in this Chapter, will form the basis of the Mitigation and Monitoring Plan to be developed for the Phase 1 project.  Environmental management procedures will be incorporated into the Environmental Management System (EMS) that will also be developed for the project.

This Chapter is presented into three main sections as follows:

· Mitigation: a discussion of the activities that were found to result in significant environmental impact, the base case mitigation measures and the additional mitigation measures to be adopted to reduce impact significance.

· Management: an overview of the project’s EMS structure.

· Monitoring: a discussion of the monitoring activities that will be adopted to ensure that the additional mitigation measures are being implemented and that further mitigation is being incorporated into designs, operations and procedures as well as to measure actual environmental impact of the project against the predictions made within this ESIA report.

14.2 Mitigation

14.2.1 Routine project activities

The following Phase 1 routine project activities have been identified as resulting in significant environmental impacts:

· the discharge of drilled cuttings, drilling fluids and water based muds (WBM) to the sea during template and platform drilling of the 36”/ 30” and 26” hole  sections;

· installation of the 30” oil pipeline in Sangachal Bay including the construction of the finger pier and excavation of the nearshore trench;

· construction of the onshore section of the 30” pipeline between the landfall and the terminal site and in particular the excavation of the pipeline trench;

· ground clearance and grading of the area required for construction of the terminal facilities;

· construction and operation of the terminal drainage channel;

· construction of the new access road; 

· offshore and onshore power generation

· gas compression on the C&WP; and 

· terminal process fired heaters.

Planned non-routine flaring events during the periods of equipment upsets and unavailability, particularly during the early commissioning phase of the facilities will also result in a significant emission to the atmosphere.

14.2.1.1 Drilled cuttings, drilling fluids and WBM discharge

As discussed in Chapter 10 the discharge of drilled cuttings and water based muds to the sea will result in the smothering of the seabed in the vicinity of the discharge point with resultant physical alteration to the seabed and subsequent biological change in the seabed habitat. Dispersion modelling has predicted that the majority of the cuttings particles would principally accumulate within 250 m to 350 m of the discharge point.  As up to 48 wells will be drilled, approximately 16,900 m3 of cuttings from the Phase 1 drilling will be discharged and cumulative coverage on the seabed would be in excess of 70,000 m2 or approximately 7 ha.  Further lighter deposition would also result at greater distance.  While the total area impacted is not considered to be significant in terms of the whole ACG Contract Area, the drilling programme would last for approximately 10 years and the re-colonisation of the area by benthic organisms in this area of deposition would not occur until drilling stops.  The impacts will be principally physical as drilling fluids to be used for the top-hole drilling will either be seawater based or a water based mud systems that have been carefully formulated to ensure that all additives used have no intrinsic toxic properties.

The BPEO that assessed the current options available for disposal of the surface and top-hole drilled cuttings concluded that discharge to the sea was the most practicable option in terms of both technological and engineering constraints and environmental outcomes.  Discharges from the 36” surface holes will be directly to the seabed from the open hole thereby minimising the lateral spreading of the cuttings.  The 26” top-hole cuttings will be returned to the drilling facility and separated from the drilling fluids/WBM prior to discharge.  No cuttings will be discharged from lower hole sections that will be drilled with NWBM.

Discharges from the 26” hole sections will be released as deep in the water column as is technically possible (-11 m and -97 m from the Dada Gorgud and PDQ respectively) in order to minimise the lateral spreading of the drilling cuttings on the seabed.  

The drilling team will record all volumes of discharged drilled cuttings, muds, additives used in the drilling fluid systems and contingency chemicals.  Chemical use will be audited to ensure that compliance with international toxicity/discharge standards and all chemicals will have been tested and classified according to OCNS.  The use of chemicals that may cause tainting and known endocrine disruptors will be forbidden.

The impacts associated with drilling cuttings discharge will be monitored by means of periodic benthic surveys around the platform installations.  The project will continue to evaluate alternative options to discharge especially if it is found that cuttings discharge is resulting in more significant adverse effects than predicted.

14.2.1.2 Installation of the 30” oil pipeline in Sangachal Bay

Any pipelay activities in Sangachal Bay will to some extent impact the benthic environment and result in potential loss of seagrass habitat along and adjacent to the pipeline route. The base case pipeline route is alongside the existing Early Oil Project (EOP) 24”pipeline.  Seagrass habitat distribution in the nearshore along the selected route is limited and installation activities will be scheduled, wherever possible and practical so as to avoid high biological activity times of the year (i.e. spring through to late summer).

The most significant impacts will be associated with excavation of the pipeline trench.  The pipeline contractor will develop a pipeline installation plan that will utilise the narrowest route possible through the nearshore zone.  The pipeline trench will be mechanically excavated out to the 2 m water depth contour and will be only as wide as technically required for pipeline installation.  Burial of the pipeline from 2 m out to the 5 m depth contour will be via  “jetting” or a similar method.  This method of pipeline installation will minimise the aerial extent of disturbance to the nearshore benthic habitat.  Excavation of the trench through the rocky outcrops present in the nearshore will be limited to breaking and removal using tmechanical means.  There will no rock-blasting using explosives.  

It is planned to construct a finger-pier to support the excavation equipment.   i. The presence of such a pier may also alter the nearshore hydrodynamic regime with a resultant change to natural sediment transport processes (i.e. erosion and deposition) in the Bay.  If the pier is not removed this may result in a change to coastline configuration beyond the pier.

The project is therefore considering mitigation alternatives to the construction of the finger pier such as:

· floating pontoons;

· floating barge; and

· amphibious excavator.

The selection of the techniques used on the project will follow an evaluation of the associated impacts and potential difficulties associated with each of these alternatives and in particular the availability of suitable and appropriate equipment in the region.

Pipelay activities will also mobilise  seabed sediments to the water column resulting in the generation of sediment plumes that will move vertically and horizontally through the water column before re-settling.  Consideration is being given to the use of silt screens around the pipelay activities that will trap and limit the lateral movement of these mobilised sediments.  

The pipeline contractor will develop a mitigation plan specific to the shore approach prior to any works being carried out which will identify measures that will be employed to remove or reduce negative impacts.  In addition, the selected contractor will maintain an active monitoring and recording programme during all pipelaying activities (Chapter 5).  Photographs and sample data will be acquired to record the pre-installation condition of the area with the objective of returning the area to pre-installation conditions following the completion of the installation programme.  Re-instatement work will include the removal of the finger pier unless it enhances the environment.    A post-restoration audit will be conducted to ensure that the area has been restored as far as possible to its original condition.  The re-instatement will also be followed by monitoring surveys to ascertain how rapidly and effectively the habitat is becoming re-colonised.

The trench will be back filled with the removed material thus reducing the need for further environmental disruption following installation.  As a result, the seabed profile will be returned to its natural condition in- a relatively short period of time but disturbed seagrass habitat could take several years to recover.

Recovery of the seabed and associated communities around the pipeline route following the installation of the 30” pipeline would be hampered by the subsequent installation of the future pipeline requirements for ACG FFD and Shah Deniz FFD.  This implies a significant cumulative impact on resident benthic communities.

All opportunities to reduce these impacts will be pursued including evaluating the possibility of concurrently laying all required pipelines in the nearshore zone for FFD.  Were this to be possible, pipelay impacts would all occur over a limited period of time and post-installation surveys in the Bay could determine the extent of impact and rate of recovery.  If it is determined that significant areas of seagrass have been lost, the option of designing a compensatory habitat programme and seagrass restoration programme could be assessed.

14.2.1.3 Installation of the onshore section of the 30” oil pipeline

Onshore pipeline installation between the sea shore and the terminal and in particular, excavation of the pipeline trench would impact on habitat that has been identified as hosting red-listed flora and fauna species.  

As with installation in the nearshore zone, the pipeline contractor will develop an installation plan that will utilise the narrowest possible pipeline corridor in order to minimise the aerial extent of disturbance to habitat.  Excavated soils will be collected and stored with the topsoil layer stored separately from the subsoil.  These soils (subject to suitability) will be used to backfill the open trench following pipelay with the designated topsoil layer being re-instated as close as possible to pre-disturbance conditions.  As the area of onshore pipeline installation works will be rehabilitated, this area will not be permanently lost as habitat for any resident species.  The potential for direct impact resulting in mortality of individual animals will be mitigated through site control and the restriction of vehicle movements in the area.

Monitoring programmes will be conducted following installation and re-instatement to determine the extent to which habitats and specific species have been disturbed as well as to ensure that the area disturbed is becoming recolonised with natural flora and fauna.  In the event that natural recolonisation does not occur at an effective rate, habitat restoration will be conducted including the direct planting of relevant flora species.

14.2.1.4 Clearing and grading of land for construction of terminal, new access road and drainage channel

Impacts resulting from these activities construction of the terminal and associated facilities are considered to be significant due to the permanent removal of a large area of semi-desert habitat as the terminal facilities to be constructed on the cleared and graded area, the drainage channel and bund wall and the new access road would be permanent fixtures.  The habitat that would be lost has also been identified to host a number of red-listed flora and fauna species (flora: Calligonum bakuense, Astragalus bacuensis, Iris acutiloba; fauna: Testudo graeca iberica, Pterocles orientalis, Falco naumanni).  In addition to direct habitat loss there is also the potential to directly impact specific fauna resulting in mortality, during construction activities.

The contractor will develop an environmental management plan in order to minimise direct impacts to animals in the area.  This will include provision for environmental awareness training to ensure that all personnel understand the key sensitivities in the area of work activity and vehicle movement controls.  In addition, the possibility of having on-site presence of an HSE representative to monitor construction activities and to identify vulnerable fauna, such as the red-listed Spur-thighed tortoise, for removal where and when appropriate is being evaluated.  A procedural outline for what to do with tortoises found during construction efforts is being developed.

A mitigation programme to compensate for habitat loss is also under evaluation.  This mitigation programme will assist in counteracting direct habitat loss resulting from terminal and associated facility construction.  Importantly, the programme will integrate with BP’s Biodiversity Strategyunder which, the Company is developing Biodiversity Action Plans (BAPs) at local, national and regional levels.

A habitat compensation programme would seek to mitigate, through semi-desert habitat rehabilitation/restoration, the habitats lost to the most significantly impacted flora, birds and herpetofauna.  Measures taken to rehabilitate semi-desert habitat will not only provide compensatory habitat for these potentially impacted species but will also assist the Azerbaijani government in modelling an effort to combat desertification.  This is in accordance with the International Convention to Combat Desertification, to which Azerbaijan is a signatory.

The objectives of the programme would include:

· prevention and/or reduction of land degradation;

· rehabilitation of partly degraded land; and

· reclamation of land that has been desertified.

The programme would require that a section of semi-desert habitat be identified in an area removed from the project activities that has been degraded in the past.  This land would then be restored using various approaches such as the implementation of measures against erosion of the area, the re-planting of vulnerable flora and continual monitoring of recovery.  In development of this programme the following key issues will be considered:

· utilisation of local scientific expertise in the development of the pilot programmes;

· public participation, and

· community development.

This approach to impact abatement will not only assist in mitigating project impacts but will also assist in addressing historical and cumulative environmental damage in the project area incurred as a result of industrial activity over the past few decades.  

In addition to habitat compensation, a Spur-thighed tortoise augmentation programme is under development in order to compensate for impacts associated with construction activities.  This conservation programme is likely to include a captive breeding effort with assistance from specialists with previous experience of conducting such programmes with the objective of breeding the animals and subsequently releasing them to the wild thereby adding to currently viable populations in Azerbaijan.  The Spur-thighed tortoise was chosen among the red-listed fauna identified in the project activity area due to the following:

· the species is nationally and internationally protected (red-listed);

· the species is included in International conventions such as the Convention on the International Trade of Endangered Species (CITES), to which Azerbaijan is a signatory;

· individuals of the species are considered to be most vulnerable to direct impacts resulting in mortality; and

· particular species reaction(s) to construction and general disturbance.

Azerbaijani scientists and NGOs will be closely involved with the development of this programme and local educational institutions will be included in the programmes implementation.  This conservation program is meant not only to educate people regarding this species, but also to introduce conservation in general and in practice to the Sangachal area and beyond.  

14.2.1.5 Operation of the drainage channel

It is considered that the operation of the drainage channel would potentially impact on wetland habitat (wadis and marshes) in the vicinity of the terminal site, which would not be directly impacted as a result of construction activities, by diverting surface water flows away from some areas and towards others.  During particularly heavy rain events where out-flow from the channel could be substantial and swift, erosional scouring of the land at the ends of the channel may also result.

There is a degree of uncertainty in regards to what effects predicted changes to water flows into and out of wetland area may have and therefore, it is considered prudent to conduct further investigations.  Studies will include;

· a watershed analysis that models water flow from the channel (including seasonal differences) and the spatial fate of discharged water; and

· a wetlands ecology study to predict the effects a changed hydrological environment will have on wadis and marshes ‘down-stream’ of the drainage channel.

The watershed analysis will include the development of a digital terrain model (DTM) of the terminal area so that flow directions of channel discharge waters can be modelled.  The model will be developed from existing topographical data and by using computer based geographical information system (GIS) technologies.  The ecological study will include the collection of detailed information on existing species distribution within wetland habitats that are identified from the watershed analysis as being at risk (either by being deprived of water or by receiving additional in-flow) and will make predictions, based on simple ecological mass-balance equations, on likely effects.

The dual predictive modelling exercises will be underpinned by long-term monitoring of wetland areas to verify model predictions in regards to habitat change.  Surveys of the areas at the end of the drainage channels following substantial rain events will also be completed to map any scouring that may have occurred as a result of high flow episodes.

14.2.1.6 Activities resulting in emissions to the atmosphere (in particular, greenhouse gas emissions)

There are a number of sources of atmospheric emissions from the Phase 1 project:

· vessel and vehicle emissions;

· diesel driven generators during construction;

· power generation offshore and onshore;

· gas compressors on the C&WP offshore;

· fired heaters onshore;

· flaring; and

· fugitive emissions.

Emission levels have been estimated based on fuel use, withthe largest contributors to the greenhouse gas emissions under routine operating conditions attributable to combustion emissions from offshore and onshore power generation , turbine  driven gas compressors on the C&WP and onshore fired heaters.    

The key to the reduction in combustion emissions is high energy efficiency and this will be achieved by using centralised power operated to meet demand only, careful equipment selection and further consideration of waste heat recovery.  Indeed there has been an allowance for future waste heat recovery to be incorporated into the terminal facilities in the future.  

The project will monitor and record fuel gas use for temporary sources, compressors and generator sets and the volume of diesel burned as back-up will also be monitored.  All  platform and terminal generators will have provisions installed for emissions monitoring.

Flaring will be minimised through the re-injection of gas, the use of gas as fuel for the platforms and terminal facilities and transfer of the remainder to SOCAR for onward delivery to the national grid.  There will be no continuous flaring as part of the production process.  In addition, there have been a number of key design decisions included into the Phase 1 design to reduce the emissions from operational flaring.  These include:

· flare gas metering both offshore and onshore;

· flare gas recovery onshore; and

· use of inert purge gas onshore.

In addition, once the C&WP is operational, any continuous flaring to produce on the Chirag-1 platform will be eliminated.

There will be occasions when plant upsets occur and gas will be flared to allow continued production during safe repair and restart of equipment.  These occasions will be kept to a minimum by designing equipment with spare capacity, regular equipment maintenance and limiting flare quantities.  Overall facility design availability has been based on achieving 95% availability, although during the first and second year of operations equipment reliability will be lower due to the commissioning of the facilities and it is at this time that flaring quantities will be at their highest.  Flaring quantities will be monitored and recorded.

A flaring policy will be developed for steady state operations that will be defined and agreed with the AIOC partners.  The policy will stipulate the maximum duration and/or volume of gas flared annually and beyond this maximum level production will be reduced until the facility upset is rectified.  

Cumulative greenhouse gas emissions from future ACG FFD and other projects such as the BP operated Shah Deniz project will add to the overall input.

14.2.2 Accidental events

The only accidental event considered as warranting further investigation in terms of appropriate mitigation is the potential for a well blow-out event during drilling operations resulting in an uncontrolled release of hydrocarbons to the sea.  However, the likelihood of occurrence of a well blow-out event is considered to be remote. 

 The potential for oil spills resulting from accidental events has been considered in the Phase 1 design and the focus has been on spill prevention.   

The Phase 1 facilities have been designed to reduce the likelihood of oil spills and through high maintenance of spill prevention equipment as well as good operating practice, the likelihood of oil spills is very low.  Spill prevention equipment such as blow out preventors and shutdown control sub sea valve’s (SCSSV’s) will be regularly inspected and tested, to ensure that they are properly maintained and in good working order.  The integrity and stability of the pipelines will be regularly monitored using intelligent pigging and video using remote operated vehicle (ROV).

All spill releases however small, will be recorded and reported.

The behaviour of an oil spill in the Caspian marine environment has been investigated using OSIS modelling for spill scenarios identified during the oil spill risk analysis for Phase 1 (Chapter 10).  These simulations have shown that in the event of a large spill of oil, such as an uncontrolled release of hydrocarbons following a well blow-out event, oilmay beach on the coastline of Azerbaijan and pass into other Caspian littoral states such as Iran and Turkministan.    As discussed in Section 10 and 13, BP has commissioned a number of studies to assess the status of the coastline between Azerbaijan and Iran, in order to identify areas of vulnerability and assist in oil spill response planning.  These include sensitivity studies, coastal surveys to assess shoreline types and accessibility and regional Oil Spill Contingency Planning. 

The key tool for reducing or removing negative impacts as the result of a spill is the Oil Spill Contingency Plan (OSCP).  The purpose of an OSCP is to provide guidance to those involved in responding to an oil spill incident and to initiate all necessary actions to stop or minimise any potential adverse effects of oil pollution on the environment.  The primary step in BP’s response to an accidental release of oil is to first notify the relevant contacts of the occurrence of the incident and to categorise the size of the oil spill, using the following criteria, to determine the appropriate action:

· Tier 1 (Minor Event):

· Tier 1 incidents are defined as small local spills, which require no outside intervention and can be dealt with on site by local staff.  Equipment provision is based on estimates of potential small operational spill sizes.. 

· Tier 2 (Major Event):

· Tier 2 incidents are larger spills, which require additional local resources and manpower. 

· Tier 3 (Crisis):

· Tier 3 incidents are very large, possibly ongoing, spills, which may require additional resources outside Azerbaijan. 

This system is internationally recognised as the most pragmatic approach, avoiding excessive costs and seeking shared resources for large, infrequent events.  Using this system, the level of response will be dependant on a number of factors including:

· the quantity of oil spilled and spill location;

· the nature of the oil; and

· the proximity of the oil spill to available resources.

BP has prepared an OSCP for the Azerbaijan Business Unit which addresses; onshore and offshore incidents, incident reporting, oil spill remediation contractor databases and response resource availability.  This plan will be updated to incorporate Phase 1 and future phases of development and an OSCP specific to the Phase 1 project will be developed  based on the results of the spill risk assessment and dispersion modelling in a form that is compatible with the current Azerbaijan Business Unit’s national plan and OSCPs already in place for other operators in the area.  The plan will contain all necessary contact details for appropriate logistical support, together with pertinent contact details for local authorities, NGOs and other relevant bodies for responses to the different tier events.  This will allow direction and guidance in responding to an oil spill.   The plan will also include an assessment of the adequacy of available response equipment and mobilisation effort required for the spill scenarios identified in the risk assessment and recommendations provided (where necessary).  Particular attention will also be paid to appropriate shoreline protection and prioritisation of protection to sensitive coastal areas identified as being at risk from the potential beaching of a large oil spill.  A sensitivity map and coastal protection plan have been developed.

The process for developing the OSCP is summarised in Figure 14.1.

Figure  14.1
Summary of the OSCP process
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The littoral states of the Caspian Sea are working towards developing National Oil Spill Contingency Plans.  Azerbaijan has yet to prepare a plan, whilst other states are believed to have plans in various states of completion.  Therefore, in the event of an international oil spill incident (Chapter 13), where there is a potential for oil to travel into the territorial waters of for example Iran or Turkmenistan, oil spill response would be complicated by this fact.  As a result, discussions to ensure cooperation and coordination of international effort between neighbouring countries on a spill response exercise will be conducted.  This would present a difficult political and logistical situation for any response exercise and this situation is currently under discussion, with an aim of securing agreements on the appropriate response to an international oil spill incident.

BP recognises the potential problems and risks and is working with industry and government to provide international support.  To this end BP is providing:

· Financial and technical support and involvement in the delivery of the National Oil Spill Plan Workshop in Baku (November 2001)

· Participation in the Caspian mutual aid initiative and workshop (November 2001)

· Financial and technical input with the industry ‘steering group’ looking at spill response preparedness and mutual aid in the Caspian and Black Sea region.

14.3 Environmental management

Environmental performance will be one of the key performance parameters of the project.   As discussed in Chapter 1 Health, Safety and Environmental (HSE) expectations to be adopted by BP managers are described in the document ‘Getting HSE Right’ (GHSER).  This Corporate standard is implemented at a local level through the formulation of an HSE policy that is Business Unit specific both in terms of the nature of the operations to be conducted and in terms of local conditions, customs and legislation.  The policy is then supported by a number of documents, procedures and practice that, taken together, form the basis of the Environmental Management System (EMS).  In order to provide the basis on development of the EMS in Azerbaijan, BP has provided a framework document entitled the “Environmental Management System Manual”.

Environmental management follows a hierarchical structure as shown in the Figure 14.2.  The philosophy sets the requirement for policy that in turn sets the requirements for the management system to be developed.  The management system requires a management plan to be implemented for site-specific operations.  The plan is dependent upon a number of components that ensure that environmental issues are managed in a practical sense on a day-to-day basis.

Figure 14.2
Hierarchy of the environmental management system (EMS)
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The Azerbaijan Business Unit is certified to the international standard for environmental management systems ISO14001 and has been structured to address the following elements:

· identification of significant environmental impacts;

· establishing objectives and targets;

· establishing environmental management programmes;

· establishing environmental improvement plans;

· identifying legal and other requirements;

· defining organisation and responsibilities;

· continuous improvement;

· operational control;

· control of contractors and suppliers;

· document control;

· monitoring and measurement;

· non-conformances, corrective and preventative actions;

· emergency preparedness and response;

· records;

· audit;

· training, awareness and competence; and

· communication.

When the operational phase is entered, the project EMS will be incorporated within the overall Azerbaijan Business Unit EMS.  The project EMS will address all project activities and will be the key mechanism under which the environmental plans will be implemented and monitored.

The results of this ESIA for Phase 1 and the identified significant impacts will be used to develop an Environmental Aspects Register that will enable the identification of the specific environmental objectives and goals for the project and drivers for the project EMS.

It is important to note that environmental assessment is an iterative process and the results of this ESIA have identified impacts at the Design stage of the project.  The process will continue through further project definition during the Detailed Design stage.  Project specific procedures and training requirements for personnel can then be developed with the roles and responsibilities of company and contracted personnel clearly stipulated.  As a result, impacts and thus management methods will change over time

14.3.1 Contractor environmental management

The environmental performance of all project contractors will clearly be fundamental in the successful environmental management of the project.  The implementation of site-specific environmental procedures will be the responsibility of the principal contractors involved including:

· the drilling contractor;

· the offshore facilities construction contractors;

· the pipelay contractor;

· the terminal construction contractors;

· the shipping contractor; and

· the waste management contractor.

BP will implement contractor management procedures to ensure compliance by the contractors with all stipulated mitigation measures.  The project and contractors will be required to demonstrate that their environmental management procedures and systems meet the stipulated requirements.  A bridging document will be prepared to link the AIOC standards and procedures with contractor procedures.  The bridging document will consist of information on the following:

1. Commitment and Accountability;

2. Human Resource Management;

3. Communications;

4. Incident Reporting and Documentation;

5. Emergency Preparedness;

6. Documentation; and

7. Change Management.

A series of contractor audits will be conducted by AIOC to ensure that the commitments to environmental mitigation and management are being implemented will be carried out on all contractor activities.

Environmental awareness and management training programmes will be developed and these will include sessions to ensure an understanding of the main sensitivities present in the project activity areas as well as their role in minimising environmental impacts.  The training programmes will be a key component to the successful implementation of procedures adopted to mitigate and monitor environmental impacts.  All personnel will receive such training and training records will be kept.  Personnel selected for specific responsibilities associated with environmental management procedures will receive more detailed training in these areas.  These will include, but not be limited to:

· waste management training;

· chemical and fuel handling and transfer procedures;

· spill prevention, handling and response training;

· site specific environmental sensitivities

· environmental audit; and

· environmental monitoring.

14.3.2 Waste Management

A waste stream inventory for the ACG Phase 1 project has been compiled by Total Waste Management International.  The inventory identifies predicted wastes for the spectrum of activities for offshore and onshore, for the lifetime of the project.  Overall, the ACG Phase 1 waste management strategy adopts the following hierarchy:

· reduction;

· re-use;

· recover;

· recycle; and

· disposal.

Ultimate responsibility for correct waste disposal lies firmly with BP and in this role it will ensure that:

· project contractor(s) have adequate training and follow stipulated waste management procedures for minimising, handling and storing waste;

· waste disposal contractor(s) use facilities for treatment and disposal of waste that meet acceptable standards; and

audits are carried out to ensure these are achieved.
Detailed waste management procedures will be put in place including the requirement for consignment notes giving an accurate description of the waste.  Consignment notes follow wastes to the ultimate disposal site/operator and provide an auditable trail.  All personnel employed at the project facilities will receive formal waste management awareness training, particularly regarding the correct waste segregation, storage and labelling procedures and potential recycling of waste.

Monitoring

The environmental management of the project will continue to be subject to assurance review through a series of internal and external audits.  These will be recorded and reported and corrective actions issued for any non-compliance.  Key performance indicators will be developed for the targets and objectives set .  The monitoring identified in the EMS will be committed to throughout the life of the project and will include the following checks and controls:

· correct operation of effluent treatment plant

· progress against objectives and targets

· compliance with policy, laws and other critera

An audit schedule will be developed as part of the EMS.

In addition to regular environmental audits of facilities and procedures, specific activities to monitor any impacts from the development are listed below in table 14.1.

Table 14.1
Monitoring activities

	Activity
	Monitoring

	Offshore benthic survey
	Effects of operational discharges and physical disturbance on benthic communities, including drilled cuttings discharges.  Including sediment chemistry, water column chemistry and temperature and sediment grain size analysis, macrofaunal community assessment.

	Nearshore flora and fauna monitoring
	Effects of pipeline installation and recovery rates.  Including seagrass distribution, benthic communities and fish monitoring.

	Mammals and herpetofauna at Sangachal
	Effects of construction and operations.  Mid-March daytime and night-time surveys

	Flora at Sangachal
	Effects of construction and operations.  Mid-March

	Terrestrial and coastal birds at Sangachal
	Effects of construction and operations.  Overwintering populations - December/January

Nesting populations – late May/early June

Migration – March/April

	Groundwater
	Presence and chemistry

	Wadis at Sangachal
	Water turbidity at defined sampling location

	Waste water treatment ponds
	Water chemistry and bacteria levels

	Noise survey
	Noise from terminal operations

	Air monitoring
	Ambient air quality

Source emissions monitoring

	Drainage
	Flow and composition
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