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13 Transboundary Impacts

13.2 Background

In 1991 at Espoo in Finland, the Convention on Environmental Impact Assessment in a Transboundary Context 1991 (The Espoo Convention) was established. The Espoo Convention addressed the need to enhance International cooperation in assessing transboundary environmental impacts and highlighted a number of activities that are likely to cause significant adverse transboundary impact, among them offshore hydrocarbon production.

Under the terms of the Espoo Convention on Environmental Assessment, a transboundary impact is defined as:

"any impact not exclusively of a global nature, within an area under the jurisdiction of a Party caused by a proposed activity the physical origin of which is situated wholly or in part within the area under the jurisdiction of another party".  

The Espoo Convention requires that if the proposed activity is found to cause significant adverse transboundary impact, the ‘party’ i.e. the Government of the Country undertaking the activity shall, for the purposes of ensuring adequate and effective consultations, notify any other party (other Country’s Government) which it considers may be affected by the activity as early as possible and no later than when informing its own public about the proposed activity.  Therefore, if it believed that transboundary effects are possible in neighbouring states from the Phase 1 activities, it is the responsibility of the Azerbaijan Government to inform these states of the potential effects.

Transboundary impacts can be either negative or positive.  In this assessment of potential transboundary impacts, the focus is on those project activities that have the potential to cause negative transboundary effects.  Positive effects are primarily associated with transboundary socio-economic environments and have been addressed in Chapter 11.

Transboundary impacts are therefore, impacts that affect the natural and/or socio-economic environments outside of the country in which project activities are proposed to occur, namely Azerbaijan.  Transboundary impacts are not necessarily limited to those countries that directly neighbour the project’s host country rather can include countries or areas some distance away. 

13.3 Jurisdictional boundaries of the Caspian

To determine transboundary impacts from a project, it is necessary to understand the jurisdictional boundaries (air/sea/land) for the location of the proposed project.  The jurisdictional boundaries for the Azerbaijan sector of the Caspian Sea are currently under a great deal of debate as the national sector model has not been ratified and the issue on how to divide the Sea is very much on the political agenda of the littoral.

13.4 Potential for environmental transboundary impacts from ACG Phase I

The ACG Contract Area is located approximately 120 km south east of Baku and covers an offshore area of 432 square kilometres in water depths ranging from 100 m to 400 m.  The impact assessment (Chapter 10) has determined that under normal operating conditions, routine releases to atmosphere and to sea at measurable concentrations would be contained within the area of the Caspian Sea, which under the national sectors model for dividing the Sea between its five littoral countries, belong to Azerbaijan.  Potential transboundary impacts from the Phase 1 development have been identified to comprise:

· atmospheric pollution through the emission of gases that have a Global Warming Potential (GWP) or contribute to changes in air quality;

· oil pollution in the event of a large oil spill from the offshore facilities or pipeline;  

· risk of introduced species carried by vessels journeying into the region, from organisms contained in either the ballast water or on the external structure (hull and propellers) of the ships, and;

· increased demand on transportation infrastructure through the movement of equipment and resources into the Azerbaijan for the project.

Consistent to the scope of the ESIA, the risk of accidental events from vessels journeying to Azerbaijan is not considered in this transboundary assessment.  Nor are the potential impacts of oil export once the hydrocarbon has left the Sangachal terminal, as this falls under the scope of the BTC project.

Potential transboundary impact scenarios are further discussed below.

13.4.1 Atmospheric pollution

Throughout the duration of the project, a number of activities will lead to the release of a number of potentially polluting atmospheric gases.  These include gases such as:

· Nitrogen Oxides (NOx);

· Sulphur Oxides (SOx);

· Carbon Monoxide (CO);

· Particulate Matter (PM) and 

· Volatile Organic Carbon (VOCs).  

These gases have a number of potential effects on the environment, as discussed in Chapter 10, including several potential transboundary impacts:

· Direct health effects including respiratory and eye irritation and carcinogenic effects.

· Acid deposition (wet and dry) and the formation of acid rain;

· Generation of tropospheric ozone leading to ‘green house’ effects gas contributing to climate change; and

· Generation of photochemical smog.

The potential for these gases to result in transboundary impacts is dependant upon the residence time and the behaviour of the gas once released to the atmosphere.  For the majority of gases, the residence time (atmospheric lifetime) in the atmosphere following release is one or two days.  Therefore, the majority of gases that would be released continuously during normal onshore and offshore operations would not persist or result in any transboundary impacts.

13.4.1.1 Human health impacts 

When considering the potential for transboundary impacts, the significant polluting gases for long-term transport are NOx and SOx..  In addition, CO2 has a long residence time in the atmosphere and has potential global consequences, due to its global warming potential.  Mean tropospheric lifetimes for NOx and SOx are 1.5 and 16 days respectively. Hence, a fraction of NOx and SOx emitted to the atmosphere may persist in the atmosphere and be transported up to distances of several thousand kilometres from the point of release in a single day.  This would be sufficient for these gaseous species to enter the atmosphere of neighbouring countries, such as Iran or Turkmenistan.

It is important to recognise, however, that the concentration of these gases is not sufficient to cause impacts on human health in these neighbouring countries, and potential impacts would be suitably mitigated through appropriate designed stacks and flares.  This is illustrated by the air dispersion modelling conducted for the Phase 1 development (Chapter 10).  Therefore transboundary impacts to human health from atmospheric emissions as a result of the Phase 1 development are deemed to represent a negligible transboundary risk to human health.

13.4.1.2 Acidification

Apart from potential effects on human health, NOx and SO2 may undergo transformation in the atmosphere to acidic species (Table 13.1), eventually leading to acid rain deposition. 

Table 13.1
Transformation of Gas to Acidic Species

	Gas1
	Transformation to acidic species

	NO​2
	NO​2 + OH -> HNO3

	SO2
	SO2 + OH -> HSO3

	HSO3
	HSO3 + O2 -> HO2 + SO3

	SO3
	SO3 + H2O -> H2SO4


1OH: Hydroxyl radical, a very important atmospheric gas which leads to the removal of almost all organic and many inorganic gases. It exists within the sunlit atmosphere at permanent measurable concentrations (steady state)

HNO3: Nitric acid; HSO3: Sulphurous acid; H2SO4: Sulphuric acid
These transformations represent important removal mechanisms for these species from the atmosphere. As the products of the above reactions are both highly soluble and acidic, their presence may lead to the formation of ‘acid rain’. Acid rain has historically been shown to lead to stress of ecosystems and damage to natural and man-made structures such as those constructed of limestone.

Acid rain and its impact have been reported downwind of cities and countries where extensive and sustained generation of SO2 and NOx in the atmosphere has taken place. For example, impacts of acid rain have been reported within ecosystems several hundreds of kilometres downwind of the UK, where UK based industry, transport and high domestic fuel consumption lead to the generation of over 1,500,000 and 1,700,000 tonnes of SO2 and NOx respectively (Year 2000 data, NETCEN UK National Inventory).  Currently, reliable historical or forecast inventories for emissions of NOx and SO2 for Azerbaijan are not available. 

At present, there is no available evidence indicating the existence of significant local or upwind sources of acid rain etc (from a cumulative point of view) that large-scale acid rain scenarios take place in the Caspian region.  The Phase 1 proposed development is anticipated to lead to the generation of 1,876 tonnes/yr of NOx and 475 tonnes/yr of SO2 on annual average basis.  As major combustion processes associated with the development will operate on natural gas (which would contain a negligible amount of sulphur), these SO2 emissions are therefore predominantly attributable to mobile sources (marine vessels, trucks, etc.) or stationary construction plant (cranes, generators, etc.) It can be seen that this is substantially lower than the levels reported for the UK and, in the absence of any significant additional sources of NOx and SOx, it is anticipated that potentially acidifying species from the Phase 1 project would not lead to any noticeable stress upon sensitive transboundary ecosystems downwind of the proposed developments sites.  

13.4.1.3 Global Warming Potential (GWP)

An important feature of atmospheric emissions comprises their contribution to global warming; that is, their Global Warming Potential (GWP) through the generation of greenhouse gases (GHG).  The main contributory emissions of concern for greenhouse gases are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SF6) and to a lesser extent volatile organic compounds (VOC)  It is not anticipated that N2O, would be emitted in any significant quantities and no emissions of HFCs, PFCs and SF6 are anticipated from Phase 1 activities; hence the study focuses on CO2 and CH4 emissions only. Subsequently, all the GHG emissions presented below are expressed as tonnes of CO2 equivalent for both CO2 and CH4 (i.e. all CH4 emissions estimates have been factored by the GWP of methane as compared to CO2
 and added to the forecasted CO2 emissions) 

Greenhouse gases would be generated continuously during the Phase 1 construction and operational activities, with the predominant inputs resulting from operations, in particular from the following:

· power generation gas turbines both offshore and onshore; 

· gas turbine powered gas compressors on the C&WP; 

· process heaters at the terminal; and

· non-routine flaring of gas both offshore and onshore during periods of plant unavailability.

The estimated quantities of GHG from the Phase 1 operations are shown in Figure 13.1.

Figure 13.1
Estimated total GHG quantities from Phase 1 operations
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The combined releases of GHG from Phase 1 operations would be appreciable and as Azerbaijan ratified United Nations Framework Convention on Climate Change (UNFCCC) in January 1995, which requires that Azerbaijan meets specified targets for GHG emissions, GHG emissions as a result of Phase 1 project activities remains a key issue.  

Greenhouse gas emissions for Azerbaijan have been forecasted by the UNFCCC for the next 25 years.  Projected emissions from Phase 1 activities were compared against the UNFCCC forecast and illustrated in Figure 13.2.

Figure 13.2
Relative GHG emissions from the ACG Phase 1 Project against projected UNFCCC emissions for Azerbaijan

	[image: image2.png]2005
95.3%

17%




	[image: image3.png]2010
95.26%

174%





	[image: image4.png]05

B

1%




	[image: image5.png]2020

B

1%





	[image: image6.png]B

2024

1%




	
Key

	
	
	Azerbaijan
	
	Phase 1

	
	


Although these GHG emissions are appreciable, they are not considered to be significant in comparison to equivalent global GHG releases.  Annual anthropogenic GHGs emissions are estimated to be approximately 14,300 times greater than those associated with the Phase 1 development (0.06%), when compared with the global GHG emissions in 1990. 
The annual GHG generated by the Phase 1 development has been forecast not to exceed 2% of the forecast GHG emissions of Azerbaijan  for the entire proposed production period. Hence, it can be seen that even an oil & gas development of this magnitude does not represent a major contribution to national GHG emissions.  

13.4.2 Accidental spills

Oil spill modelling has been conducted for a number of potential accidental events from Phase 1 operations that would result in the loss of hydrocarbons.  Modelling was conducted using trajectory (directional) and stochastic (taking account of seasonal changes in wind regimes) model runs to address the potential movement and behaviour of the oil under the following accidental release scenarios:

Scenario 1

· Catastrophic well blowout at the offshore location with surface release of crude oil;

Scenario 2

· Catastrophic failure of the 30” export pipeline to shore with subsea release of oil including;

· 2a) spill in the nearshore (c.1.25 km from shore);

· 2b) spill at the offshore location.

Scenario 3

· Small process equipment leak/spillage.

· Loss of inventory of storage tank with release to sea surface of diesel.

The rationale behind selecting these spill scenarios and the results are discussed fully in Chapter 10, with detailed modelling reports provided in the Technical Appendices to this report.  

The modelling has shown that spills of smaller volumes (Scenario 3) of product would be unlikely to impact the coastline of neighbouring countries.  Spill scenarios 1 and 2 however, have the potential to result in the movement of oil into foreign waters and the stranding of oil on foreign country shorelines.  From the modelling runs, the countries at risk from such an occurrence are Turkmenistan and Iran (Chapter 10).  The results from these spill simulations are discussed in detail in Chapter 10 with full modelling reports presented in the Technical Appendices.  As such, the results of the modelling are summarised below, specific to transboundary impacts.

Scenario 1  Worst-case well blowout event at the offshore location
Whilst the movement of the oil under the modelled scenario shows a much different distribution under winter conditions than in summer, in both model runs oil was transported predominantly to the northwest, south and south east of the field into the Southern Central Caspian Sea area, with the heaviest area of oiling also occurring in these directions.  In summer, the probabilities of transboundary pollution from an oil spill are greater (Figure 13.3).

Figure 13.3.
Stochastic modelling of an accidental release of oil resulting from a well blow out, during:

	a)
Winter
	b)
Summer
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It can be seen that the oil spill simulation under summer conditions shows a high probability (>10%) of oil reaching the waters of neighbouring Caspian littoral states, although the probability of oil beaching at these locations is 5% for the coast of Iran and 1% probability of oil reaching the Cheleken Peninsula in the east. This represents the worst-case scenario and the sensitive resources identified along these coastlines are listed in Table 13.2 and illustrated in Figure 13.4.

Scenario 2a  Loss of 30” oil pipeline inventory in the nearshore

The modelling results show that there is a consistent pattern of oil movement in winter and summer conditions with the oil being transported predominantly to the south of the field into the Southern Caspian Sea area.  Heaviest oiling is in the area directly to the south and south east of the release location.  Even under these extreme conditions, there is only a 1% probability of oil reaching territorial waters of the neighbouring states (Chapter 10).

Scenario 2b  Loss of 30” oil pipeline inventory at the offshore location

The modelling results show that during the winter run, oil from the offshore pipeline rupture is transported predominantly to the southeast and northwest of the field into the Central and Southern Caspian Sea areas with the heaviest area of oiling directly to the southeast and northwest of the release location.  In the summer run scenario, the oil was transported predominantly to the southeast of the field into the Southern Caspian Sea area with the heaviest area of oiling directly to the south and south east of the release location.  In both winter and summer scenarios, there was a 5% probability of oil reaching transboundary waters but only a 1% probability of oil beaching along transboundary coastlines in winter conditions (Chapter 10).

Figures illustrating these results are presented and discussed in the Impact Assessment Chapter (Chapter 10) and so are not repeated here.  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. From these, the following sensitive areas can be identified Table 13.2).  The potential areas impacted by the worst-case scenario (blow-out event) are illustrated in Figure 13.4.

Table 13.2
Sensitive Sites Identified Along The Caspian Coast That May Be Impacted By A Transboundary Oil Spill Incident

	Area
	Sensitivity

	Azerbaijan

	Kyzyl-Agach region (Kyzyl-Agach Bay, Kura spit and Kura River Delta)
	Designated site under the Ramsar Convention1 and State reserve due to its importance as a wetland habitat.  Supports large numbers of birds in all seasons (overwintering, migrating, nesting, breeding and feeding) and acts as an important nearshore fish feeding grounds.  The wetland habitat also has restricted access from the land and clean-up operations would be likely to cause significant damage

	
	Kura River Delta is an important site for wintering and migratory wader species, some of which are of global conservation importance

	Shakdilli Spit, Yuznaya Kosa Cape on Zhiloy Island and the Dardanelli Reef System around the Apsheron Peninsula
	Main haul-out sites for the Caspian Seal. Highest numbers of seals are present at these locations in spring

	Shirvan area
	State reserve.  Important for a number of bird species, some of which are of global conservation importance.  The site lies inland from the coast, however, birds may fly to the coast to feed in the day and therefore be at risk if there is an oil slick in the area

	Islands of Garasu and Gliniyaniy
	The offshore islands in the study area support large numbers of seabirds during the breeding season

	The coastline from Primorsk to the Kura Delta
	Area supports considerable fishing effort along accessible beach front areas

	Coastline and coastal waters of the Apsheron Peninsula south to Kyzyl-Agach 
	Seagrass communities distributed in patches all along the coast, concurrent with fish feeding and nursery areas which form important fishing grounds

	Iran

	Miankaleh Peninsula, Gorgan Bay and Lapoo-Zaghmarz Ab-bandan
	Designated site under the Ramsar Convention1 and state reserve.  Supports important bird populations

	Anzali Mordab (Talab) complex
	Designated site under the Ramsar Convention1 and state reserve.  Supports important bird populations

	Bandar Kiashahr Lagoon and mouth of Sefid Rad
	Designated site under the Ramsar Convention1 and state reserve.  Supports important bird populations

	Amirkelayeh Lake
	Designated site under the Ramsar Convention1 and state reserve.  Inland however, birds may fly to the coast to feed in the day and therefore be at risk if there is an oil slick in the area

	Turkmenistan

	Krasnovodsk & North-Cheleken Bays
	Designated site under the Ramsar Convention1 and State Nature Reserve (Zapovednik). Site comprises extensive shallow saltwater bays and a chain of smaller islands, (Krasnovodsk and North-Cheleken Islands).  The site is a very important staging and wintering area for migratory waterbirds.  Also supports a limited commercial fishery


1The Convention on Wetlands of International Importance especially as Waterfowl Habitat (Ramsar Convention) was adopted in Ramsar, Iran, in 1971, and came into force in 1975.  In 2000, Azerbaijan became a Contracting Party to the convention.  The Convention's mission is the conservation and wise use of wetlands by national action and international cooperation as a means to achieving sustainable development throughout the world.  
Figure 13.4
Modelling (Summer scenario) of an accidental release of Azeri Crude resulting from a well blow, showing the locations of sensitive receptors identified in Table 13.2
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It should be noted that the oil spill modelling assumes that the oil is allowed to move without any interference from response activities.  BP has arrangements in place to respond to an oil spill in the unlikely event that such a situation should arrive and an Oil Spill Contingency Plan (OSCP) has been prepared for the Azerbaijan Business Unit.  This plan will be updated to incorporate Phase 1 and future phases of the development.

The littoral states of the Caspian Sea are working towards developing National Oil Spill Contingency Plans.  Azerbaijan has yet to prepare a plan and BP is working with industry and government to provide international support for spill response preparedness and mutual aid in the Caspian (Chapter 14).

It should be noted that, in the event that the spill occurs as a result of vessel collision while the vessel is outwith Azerbaijan waters; the responsibility for environmental damage would rest with the owner/operator of the vessel and not with BP. 

13.4.3 Transportation of equipment and resources

A significant number of train, vehicle and vessel movements would be required to transport pre-fabricated project facility components and materials for the project into Azerbaijan (Chapter 5).  The predicted level of traffic movement would be likely to place a significant additional load on the existing infrastructure of the neighbouring regions, although the increase in road, rail and road movements is known to fall within the design and capacity of the respective transportation routes and infrastructure which are currently under-utilised.  

Localised exceptions exist, in the case of the narrow and already busy waterways to the Caspian, namely the Bosphorus (into the Black Sea) and Volga Don Canal (into the Caspian Sea) (Chapter 10), with increased vessel movements as the result of the project likely to result in a degree of localised disturbance to existing shipping in the region.  In addition, the rail movement of pipe sections required for the offshore export and interfield pipeline components of the ACG Phase 1 development has been planned to use all of the existing freight carriages that have the capacity to carry the size and weight of pipe required.  This removes the availability of these carriages for other industries or freight transportation. Based on project data, eight vessels are proposed for transportation of the equipment to Azerbaijan.  Using Turkish Maritime Pilot Association data for the Bosphorus Straits, the daily average number of vessels passing through the Straits is 134, with a monthly average of 4,007.  The timing of proposed vessel movements from ACG Phase 1 is shown in Table 13.3. The impact of these increased vessel movement are deemed to be negligible.

Table 13.3
Proposed Vessel Movements Through  The Bosphorus From ACG Phase 1

	Period
	Tonnes
	Commodity
	Vessel types

	Spring 02
	3628
	Steel Plate
	1 part charter/ 

possible existing sailings

	Aug-02
	336
	Mechanical packages
	1 Russian rivership

	Apr-03
	266
	Mechanical packages
	1 Russian rivership

	Apr-03
	2596
	Mechanical packages
	2 heavylift ship

	Apr-03
	16400
	Piles
	1 heavylift ship 

	Spring 03
	2996
	Drilling modules
	1 barge, 

1 Russian rivership


13.4.4 Introduced species

Shipping through international waters has the potential to introduce exotic marine species via ballast and bilge waters, engine cooling waters and hull and anchor fouling (Chapter 10).  Waterways can also be polluted via the release of ship wastes such as sewage discharge.  To minimise the potential for transboundary impacts associated with the transportation of components and materials into Azerbaijan, BP has stipulated that all vessels contracted under the project would be required to comply with relevant voluntary standards such as those issued by the International Maritime Organisation (IMO).  Additionally, all ships would be required to comply with MARPOL in terms of ship waste management.  The potential therefore, for introduction of exotic marine species to the Caspian or the transfer of species out of the Caspian is considered to be minor.

13.5 Potential for socio-economic transboundary effects from ACG Phase 1 

The ACG Phase 1 socio-economic impacts are felt at local, regional and national level.  The impact assessment chapter (Chapter 11) has outlined a number of impacts ‘in country’ that may also be felt across the borders with Azerbaijans’ immediate neighbouring states and, to a lesser extent, worldwide.  The immediate neighbouring states include both those with land borders with Azerbaijan (Russia, Georgia, Armenia, Iran) and the four other littoral states of the Caspian Sea (Russia, Kazakhstan, Turkmenistan, Iran) who all have oil and gas interests in the area. Effects on both these neighbouring countries and other countries worldwide will vary depending on the issue and impact being addressed. Potential transboundary impacts from the ACG Phase 1 development may include:

· regional economic effects that may have a destabilising impact on the region as a whole if Azerbaijan benefits significantly from oil and gas revenues whilst its’ neighbouring states do not ;

· regional political effects that may have a destabilising impact on the region as a whole resulting from inter-country economic tensions, which may become associated with ethnicity issues, and include both offensive and defensive moves by Azerbaijan and neighbouring countries;  

· regional effects experienced as a result  of sourcing both supplies and employment outside Azerbaijan

· regional health effects in that negative impacts on health may be experienced within Azerbaijan and in neighbouring countries as a result of cross-border migration of official workers and unofficial employment seeking populations;

The regional economic and political effects are being addressed as part of a formal regional review being undertaken by BP with the assistance of independent specialists.  This will outline the possible regional effects of the ACG Phase 1 and related oil and gas developments in the region.  These effects will not therefore be discussed within this chapter. The regional sourcing and health effects are not part of the overall regional review and are discussed in more detail below.  

13.5.1 Resourcing of supplies and employment

The key socio-economic transboundary impacts will relate to the sourcing of supplies and employment outside Azerbaijan.  The extent to which this will occur has been discussed in Section 11.  A summary of the construction costs related to the ACG Phase 1 Project, along with the envisaged location of such expenditure, is presented in Table 13.4.  The figures illustrate that approximately 60% of the total construction expenditure will occur outside Azerbaijan.

Table 13.4
ACG Phase 1 construction costs ($)

	Item
	Costs (million US $ )

	
	Azerbaijan
	Elsewhere
	Total

	Terminal
	150-175
	150-175
	300-350

	Offshore
	570-600
	380-400
	650

	Total
	720-775
	530-575
	950-1,000


These costs include not only the capital costs of the infrastructure, but also the installation costs (i.e all associated marine elements and contracts), owners costs and contingency.  The costs are defined as Class 3 costs (i.e. cost estimate is +/- 30%).  In addition, it is envisaged that there will be up to 5000 employees required for the onshore construction and onshore assembly of offshore components of the ACG Phase 1 Project, with approximately 70% of the associated workforces sourced from within Azerbaijan.  Although, the terms of the contract stipulate that it is the contractor’s responsibility to establish the workforce, the percentage of national personnel has been a condition of contract stipulated by BP.

The operating and maintenance costs for ACG Phase 1 over an operating life of 21 years have been estimated at a total of $1.1 billion.  This cost estimate is +/- 10%.  The extent to which this expenditure will occur within Azerbaijan is difficult to calculate, however it is estimated that overall 70% of expenditure may occur within the country.

Current information shows that the operation of ACG Phase 1 will require approximately 300 personnel for the offshore operations and a further 34 for the onshore operations.  It is envisaged that from day one of operation 50% of positions will be held by Azerbaijani nationals.  It is hoped that this will increase over time as skills are developed and experienced gained, with 75% of positions being held by Azeribaijani nationals after 5 years and 95% after 10 years. 

Table 13.5
Expected Employment During Operation ACG Phase 1

	Item
	Number of Positions
	Number of Employees

	Offshore
	150
	300

	Onshore
	15
	27

	Onshore support
	7
	7

	Total
	172
	334


13.5.2 Regional health effects 

The main transboundary health impacts that may arise as a result of the ACG Phase 1 developments are the possible increased transmission of communicable diseases across borders.  These diseases may be brought into Azerbaijan by third country national and expatriate workers in the official project workforce, or by an inward migrating cross-border  population in search of employment opportunities associated with the project.  Diseases may also be spread to neighbouring countries and beyond by workers returning home or to another country, and by economic migrants returning to other countries after a stay in Azerbaijan. 

As the project workforce will be required to comply with immunisation and treatment programmes before and during work on the project, the risk of the spread of treatable communicable diseases cross-border via this transmission route is relatively small.  In addition, as most third country national and expatriate workers will be housed in ‘open’ but regulated self-contained camps the risks of contracting and transmitting diseases is reduced. In the case of HIV/AIDS the risk of transmission cross-border exists given the ‘open’ nature of the workers camp, which will allow interaction with the local population, both in the area local to the project and within the capital city, Baku.  As prostitution is an existing trade within Baku and rates of sexually transmitted disease (STD) transmission increase in areas with large male-dominated workforces disconnected from their families, this possibility must be taken seriously. The project workforce will be educated on HIV/AIDS and other STD issues which will go some way towards lowering the risk of transmission.  

Any cross-border migrating population will not be able to have health impacts managed in the same way as the project workforce.   As people migrating to the area in search of employment (and leaving again) will be mixing with the local population there is the potential for a negative impact on the health of others, both within and outside Azerbaijan, as a result of treatable communicable diseases and HIV/AIDS. The risks from any cross-border migrating population will not be able to addressed using measures such as education, immunisation and regulation of contact with the local and regional community. 







� The GWP factor applied in all CH4 estimates is 21.
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Total GHG

		

		GHG Emissions				2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				Power Generation Offshore		119,105		325,913		322,930		315,472		328,150		330,387		316,217		275,199		254,316		231,942		220,010		213,298		210,314		206,585		205,840		205,840		204,348		202,856		201,365		200,619

				Power Generation Onshore		122,244		265,184		339,565		382,900		348,620		321,455		279,414		206,326		148,115		91,198		84,730		78,909		64,032		58,858		40,748		43,335		33,633		33,633		30,399		31,046

				Compressors Offshore		0		278,542		275,992		269,618		280,454		282,366		270,256		235,199		217,352		198,230		188,032		182,295		179,745		176,558		175,921		175,921		174,646		173,371		172,097		171,459

				Heaters - Onshore		153,263		332,475		425,731		480,062		437,083		403,025		350,315		258,682		185,700		114,339		106,230		98,932		80,281		73,793		51,088		54,331		42,168		42,168		38,113		38,924

				Routine Flaring Offshore		23,085		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169		46,169

				Routine Flaring Onshore		255		255		255		255		255		255		255		255		255		255		255		255		255		255		255		255		255		255		255		255

				Non Routine Flaring Onshore		209,464		216,288		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390		123,390

				Non Routine Flaring Offshore		466,226		191,802		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422		109,422

				Transport Offshore		9,911		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421		15,421

		ACG Phase I - Normal Operations + Non-Routine Events

		Non Routine Flaring Offshore				2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO		1213		499		285		285		285		285		285		285		285		285		285		285		285		285		285		285		285		285		285		285

				NOx		209		86		49		49		49		49		49		49		49		49		49		49		49		49		49		49		49		49		49		49

				SOx		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				CH4		4878		2007		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145		1145

				NMVOC		2091		860		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491

		Non Routine Flaring Onshore				2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO		545		563		321		321		321		321		321		321		321		321		321		321		321		321		321		321		321		321		321		321

				NOx		94		97		55		55		55		55		55		55		55		55		55		55		55		55		55		55		55		55		55		55

				SOx		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				CH4		2192		2263		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291		1291

				NMVOC		939		970		553		553		553		553		553		553		553		553		553		553		553		553		553		553		553		553		553		553

		ACG Phase I - Normal Operations + Non-Routine Events				2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO		2861		3116		2821		2676		2594		2437		2130		1832		1576		1510		1466		1397		1372		1295		1304		1267		1264		1249		1248		1247

				NOx		927		1813		1721		1687		1744		1754		1689		1504		1409		1308		1254		1224		1211		1194		1190		1190		1183		1177		1170		1167

				SOx		82		111		119		112		107		99		84		72		60		59		57		54		53		50		50		48		48		47		48		48

				CH4		7442		4969		3150		3135		3129		3114		3084		3051		3025		3016		3011		3004		3001		2993		2994		2991		2990		2989		2988		2988

				NMVOC		3189		2155		1396		1411		1399		1390		1374		1346		1324		1303		1300		1298		1293		1291		1284		1285		1282		1281		1280		1280
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All Emissions - New
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Sewage Total
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Chirag Flaring

				All Summary Charts are below

						Early Civils		Main Const		Pre-drill		Pip. Trans		Pip Inst.		Pip Com.		Plat Fabrication		Plat Install		Plat. Decom		C+WP		DQ		Terminal

				CO2		13688		59391		42707		43200		72960		21600		56769		7200		3200		below		below		below

				CO		92		331		151		108		182		54		342		18		8

				NOx		226		1049		700		797		1345		398		1068		133		59

				SOx		41		436		97		108		182		0		464		18		8

				CH4		4		30		30		4		6		2		26		1		0

				NMVOC		22		170		172		32		55		16		148		5		2

				Start		2002		2002		2002		2003		2004		2004		2002		2004		2025		2005		2004		2004

				Stop		2002		2004		2003		2003		2004		2004		2005		2004		2025		2025		2025		2025

				Totals - All Sources

						2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO2		68813		113172		135531		523196		1250713		1412585		1496319		1442614		1385618		1264811		1024503		854898		685448		648832		623323		584331		565792		523658		529481		504890		502132		492097		492174

						2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO		364		463		451		1103		2054		2215		2070		1989		1831		1525		1227		970		905		861		791		766		690		698		661		658		643		643		642		1053

				NOx		1194		2027		2495		624		1630		1617		1583		1640		1649		1585		1399		1305		1204		1150		1120		1106		1089		1086		1086		1079		1072		1066		1062		1342

				SOx		353		529		464		79		110		118		111		106		98		83		71		59		58		56		53		52		49		49		47		47		47		47		47		119

				CH4		35		43		25		372		699		714		699		693		678		648		615		589		580		575		568		565		557		558		555		554		553		552		552

				NMVOC		200		253		168		159		325		352		367		355		346		330		302		280		259		256		254		249		247		240		241		238		237		236		236

				Offshore (Platforms and Associated Transport)

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO2		0		248098		653941		648426		634638		658077		662214		636017		560185		521579		480216		458156		445747		440232		433338		431959		431959		429202		426444		423687		422308

				CO		0		84		750		744		731		754		758		732		658		620		579		558		545		540		533		532		532		529		526		524		522

				NOx		0		621		1626		1613		1579		1636		1646		1583		1398		1304		1203		1149		1119		1106		1089		1085		1085		1079		1072		1065		1062

				SOx		0		26		41		41		41		41		42		41		41		41		41		41		40		40		40		40		40		40		40		40		40

				CH4		0		276		576		576		573		577		578		574		562		556		550		546		545		544		543		542		542		542		542		541		541

				NMVOC		0		115		230		229		229		230		230		229		228		227		226		226		226		226		225		225		225		225		225		225		225

				Onshore (Terminal)

						2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO2				275097		596772		764159		861681		784537		723404		628794		464318		333319		205231		190676		177576		144099		132454		91699		97521		75688		75688		68410		69866

				CO				565		1227		1571		1771		1613		1487		1292		954		685		422		392		365		296		272		188		200		156		156		141		144

				NOx				470		1019		1304		1471		1339		1235		1073		793		569		350		325		303		246		226		157		166		129		129		117		119

				SOx				1		3		4		4		4		3		3		2		2		1		1		1		1		1		0		0		0		0		0		0

				CH4				25		53		68		77		70		65		56		41		30		18		17		16		13		12		8		9		7		7		6		6

				NMVOC				44		96		122		138		126		116		101		74		53		33		31		28		23		21		15		16		12		12		11		11

				GHG

						2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO2		69555		114066		136052		530998		1265387		1427570		1511000		1457165		1399863		1278419		1037427		867268		697636		660905		635244		596195		577497		535379		541127		516528		513737		503698		503770

		ACG Phase I Emissions														GHG Emissions (Tonnes CO2Eq)

		ACG Phase I CO2

				TOTAL SD

						2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO2		14187		34521		44604		78621		164655		269689		417253		498103		529977		506445		479501		430254		375708		332775		290435		247924		216086		185474		161028		139900		113608		88020		71202

				CO		46		46		60		106		222		363		562		670		713		682		645		579		506		448		391		334		291		250		217		188		153		118		96

				NOx		266		67		87		153		320		524		811		968		1030		984		932		836		730		647		564		482		420		360		313		272		221		171		138

				SOx		23		251		324		571

				CH4		10		25		32		56		118		193		298		356		378		362		342		307		268		238		207		177		154		132		115		100		81		63		51

				NMVOC		20		6		7		13		27		44		68		82		87		83		79		71		62		55		48		41		35		30		26		23		19		14		12

				ACG PHI+ SD STG I

						2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO		411		509		511		1209		2276		2578		2632		2659		2545		2206		1872		1549		1410		1309		1182		1100		981		948		878		847		796		761		737

				NOx		1460		2094		2581		776		1950		2141		2393		2607		2679		2569		2331		2141		1934		1797		1684		1588		1509		1446		1399		1351		1293		1237		1201

				SOx		376		780		788		650		110		118		111		106		98		83		71		59		58		56		53		52		49		49		47		47		47		47		47

				CH4		46		67		57		428		816		906		997		1049		1057		1010		958		896		849		813		775		742		712		691		670		654		634		615		603

				NMVOC		220		258		175		172		352		396		436		437		432		413		381		351		321		311		302		289		282		271		267		260		256		251		248

				ACG PHI+ SD STG I

						2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

				CO2		83000		147693		180135		601816		1415369		1682275		1913572		1940717		1915595		1771256		1504004		1285152		1061156		981606		913758		832254		781878		709132		690509		644790		615740		580117		563376





Chirag Flaring

		0		0		0		0		0
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		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0
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		0		0		0		0		0
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		0		0		0		0		0

		0		0		0		0		0
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Daily Flaring
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Non-Routine Flaring
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TOTAL EMISSIONS Old

		0		0		0		0		0
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		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0
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Total Sewage Emissions

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



ACG Phase I CO2 CO2
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Pre-drilling

		

		OFFSHORE

				2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

		Grey Water		4376		4376		28858		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330		22330

		Black Water		1989		1989		13117		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847		7847

		BOD (kg)		1766		1766		10312		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529		6529

		ONSHORE

				2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

		Grey Water		120120		245520		134640		37050		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730		2730

		Black Water		56727		111600		61200		16841		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241		1241

		BOD (kg)		43567		85709		47002		12934		953		953		953		953		953		953		953		953		953		953		953		953		953		953		953		953		953		953		953

		ONSHORE														OFFSHORE

		TOTAL

				2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024

		Grey Water		124496		249896		163498		59380		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060		25060

		Black Water		58716		113589		74317		24688		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088		9088

		BOD (kg)		45333		87475		57314		19463		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482		7482





Pre-drilling

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0
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Platform Transportation

		0		0		0
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		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Grey Water

Black Water

BOD (kg)

4375.975975976

1989.1891891892

1766.0660660661

4375.975975976

1989.1891891892

1766.0660660661

28857.575975976

13117.1891891892

10312.3700660661

22330

7847

6529

22330

7847
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Platform Assembly
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Grey Water

Black Water

BOD (kg)

124495.975975976

58716.4619164619

45332.6115206115

249895.975975976

113589.189189189

87474.8660660661

163497.575975976

74317.1891891892

57313.9700660661

59380.2

24688

19462.888

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088
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7482.088

25060.2
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7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088

7482.088

25060.2

9088
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Platform Installation

		

		Flaring				Gas Flared MMSCF

				2003		9,949

				2004		9,933

				2005		1,235

				2006		1,641

				2007		1,121

				2008		939

				2009		960

				2010		870

				2011		837

				2012		879

				2013		929

				2014		901

				2015		874

				2016		719

				2017		639

				2018		617

				2019		606

				2020		568

				2021		519

				2022		502

				2023		500

				2024		515

						CHIRAG

						Gas Flared MMSCF		CW&P

				2003		9,949		0

				2004		9,933		0

				2005		1,235		11

				2006		1,641		2,084

				2007		1,121		1,291

				2008		939		2,151

				2009		960		2,615

				2010		870		2,687		0.3518111827

				2011		837		2,809

				2012		879		2,977

				2013		929		3,020

				2014		901		2,204

				2015		874		1,568

				2016		719		1,138

				2017		639		1,214

				2018		617		820

				2019		606		783

				2020		568		738

				2021		519		677

				2022		502		663

				2023		500		652

				2024		515		662





Platform Installation

		2003

		2004

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014

		2015

		2016

		2017

		2018

		2019

		2020

		2021

		2022

		2023

		2024



Gas Flared MMSCF

9948.5183296723

9932.9188496023

1235.3912607449

1640.7482388334

1121.2651345687

938.6560745224

960.4004285001

870.1932785889

836.5150723958

878.6751123879

929.4803788658

901.4022595342

873.6651225765

719.4479846564

639.31027944

617.3561300451

605.6504190077

568.1107747096

518.8744717587

502.0369380668

500.255876791

515.0163891957



Platform Operations

		

		Data:		2		MMSCFD		Operational flaring

				482		MMSCFD		Continuous flaring				Natural gas:		0.04		lb/SCF

				300		MMSCFD		PDQ Blowdown rate				Natural gas:		0.02		kg/SCF

				250		MMSCFD		CW&P Blowdown rate

				700		MMSCFD		Loss of gas injection facilities

				100		MMSCFD		Terminal

				Flare Gas

		CO2		2.61

		CO		0.0087

		NOx		0.0015

		SOx		1.28E-05

		CH4		0.035

		VOC		0.015

				Daily Operational flaring		PDQ Blowdown		CW&P Blowdown		Loss of gas injection facilities		Terminal

		CO2 (KT)		0		0		0		35		30

		CO		0		1		1		115		99

		NOx		0		0		0		20		17

		SOx		0		0		0		0		0

		CH4		1		4		3		463		397

		VOC		1		2		1		199		170

				CO2 (KT)		CO		NOx		SOx		CH4		VOC

		Daily Operational flaring		0		0		0		0		1		1

		PDQ Blowdown		0		1		0		0		4		2

		CW&P Blowdown		0		1		0		0		3		1

				CO2 (KT)		CO		NOx		SOx		CH4		VOC

		Loss of gas injection facilities		35		115		20		0		463		199

		Flaring Emissions

				Trip Scenario in 2005		Trip Scenario 2006-24		Emergency Scenario

		CO		41		79		115

		NOx		7		14		20

		SOx		0		0		0

		CH4		165		319		463

		VOC		71		137		199

		Flaring Emissions

				Trip Scenario 2005		Trip Scenario 2006-24		Emergency Scenario

		CO2		12,337		23,786		34,544
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Pipeline Installation

		

		Data:		2		MMSCFD		Operational flaring

				482		MMSCFD		Continuous flaring				Natural gas:		0.04		lb/SCF

				300		MMSCFD		PDQ Blowdown rate				Natural gas:		0.02		kg/SCF

				250		MMSCFD		CW&P Blowdown rate

				700		MMSCFD		Loss of gas injection facilities

				100		MMSCFD		Terminal

				Flare Gas		Duration		1		day

		CO2		2.61		Duration		2		days

		CO		0.0087

		NOx		0.0015

		SOx		1.28E-05

		CH4		0.035

		VOC		0.015

				Offshore 48hrs		Offshore 48hrs		Onshore 24 hrs		Onshore 48 hrs

				2005		2006

		CO2		24,674		47,572		4,935		9,870

		CO		82		159		16		33

		NOx		14		27		3		6

		SOx		0		0		0		0

		CH4		331		638		66		132

		VOC		142		273		28		57

				Offshore 48hrs		Offshore 48hrs		Onshore 24 hrs		Onshore 48 hrs

				2005		2006

		CO2		24,674		47,572		4,935		9,870





Pipeline Commissioning Offshore

		Pre and Post Operation Activities

				CO2		CO		NOx		SOx		CH4		NMVOC		PM

		Pre-drilling Activities		42,707		151		700		97		30		172

		Platform Transportation		7		18		133		18		1		5

		Platform Assembly		56,769		342		1,068		464				174		75

		Platform Installation		7,200		18		133		18		1		5

		Platform Decommissioning		3,200		8		59		8		0		2

		Pipeline Transport Onshore

		Pipeline Transport Offshore		43,200,000		108		797		108		4		32

		Terminal Construction		69,938		395		1,233		452				210		106

		TOTAL		43,379,822		1,040		4,122		1,165		36		602		181

		Operations

				CO2		CO		NOx		SOx		CH4		NMVOC

		Offshore Platforms		0		0		0		0		0		0

		Terminal		0		0		0		0		0		0

		TOTAL		0		0		0		0		0		0

		Operational Offshore contribution		0		%				Operational Onshore contribution		0		%

		CO2 Emissions (Source: Carbon Dioxide Information Analysis Centre)										CO2 Emissions (Source: Carbon Dioxide Information Analysis Centre)

		Azerbaijan  - 1996		8,193,000								Azerbaijan  - 1996		8,193,000

		ACG Phase I Offshore platforms (annually)		0		Contribution		0.00		%		ACG Phase I Sangachal Terminal (annually)		0		Contribution		0.00		%

		ACG Phase I Offshore Installations to the Overall CO2 Generated in Azerbaijan										ACG Phase I Onshore Installations to the Overall CO2 Generated in Azerbaijan
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Terminal Operations November

		OFFSHORE

		Dada Gorgud + transport		Gray water:		Sewage water:		Putrescible galley waste:						Platform Operation		Gray water:		Sewage water:		Putrescible galley waste:

		2002		7,964		2,655		159				2004				14,509		4,836		290

		2003		578		193		12

		Platform Transportation		Gray water:		Sewage water:		Putrescible galley waste:

		2003		462		4		50

		Platform Installation		Gray water:		Sewage water:		Putrescible galley waste:						Platform Decommissioning		Gray water:		Sewage water:		Putrescible galley waste:

		2003		4		50		210				2024				86		29		2

		Pipeline Tranportation		Gray water:		Sewage water:		Putrescible galley waste:

		2003		1,080		432		1,296

		Pipeline Commissioning		Gray water:		Sewage water:		Putrescible galley waste:

		2003		0		Installation		0

																				ACG Phase I Sewage Water and BOD treated per Annum

		Projected Atmospheric Emissions from ACG Phase I												Total Sewage Water (m3)		BOD Treated (kg)

				Gray water:		Sewage water:		Total Sewage Water				2002		10,619		2,548

		2002		7,964		2,655		10,619				2003		0		0

		2003		1,546		0		0				2004		19,345		4,643

		2004		14,509		4,836		19,345				2005		19,345		4,643

		2005		14,509		4,836		19,345				2006		19,345		4,643

		2006		14,509		4,836		19,345				2007		19,345		4,643

		2007		14,509		4,836		19,345				2008		19,345		4,643

		2008		14,509		4,836		19,345				2009		19,345		4,643

		2009		14,509		4,836		19,345				2010		19,345		4,643

		2010		14,509		4,836		19,345				2011		19,345		4,643

		2011		14,509		4,836		19,345				2012		19,345		4,643

		2012		14,509		4,836		19,345				2013		19,345		4,643

		2013		14,509		4,836		19,345				2014		19,345		4,643

		2014		14,509		4,836		19,345				2015		19,345		4,643

		2015		14,509		4,836		19,345				2016		19,345		4,643

		2016		14,509		4,836		19,345				2017		19,345		4,643

		2017		14,509		4,836		19,345				2018		19,345		4,643

		2018		14,509		4,836		19,345				2019		19,345		4,643

		2019		14,509		4,836		19,345				2020		19,345		4,643

		2020		14,509		4,836		19,345				2021		19,345		4,643

		2021		14,509		4,836		19,345				2022		19,345		4,643

		2022		14,509		4,836		19,345				2023		19,345		4,643

		2023		14,509		4,836		19,345				2024		115		28

		2024		86		29		115

		TOTAL

		Govsani		565,000		m3

		Zykh		46,000		m3

		Mardakyan		2,400		m3

		Annual sewage releases from Govsan, Zykh and Mardakyan		223,891,000		m3

		Typical annual releases from ACG P1		19,345		m3

		ACG Phase I contributtion to sewage:		0.01		%

		ONSHORE

		PDQ Assembly		Gray water:		Sewage water:		Putrescible galley waste:						C&WP Assembly		Gray water:		Sewage water:		Putrescible galley waste:

		2002		34,650		11,550		693						2002		11,700		3,900		3,900

		2003		59,400		19,800		1,188						2003		70,200		23,400		23,400

		2004		24,750		8,250		495						2004		70,200		23,400		23,400

														2005		11,700		3,900		3,900

		Terminal Construction		Gray water:		Sewage water:		Putrescible galley waste:

		2002		41,472		0		0

		2003		41,472		0		0

		2004		20,736		0		0

				Total Sewage Water (m3)		BOD Treated (kg)

		2002		103,272		24,785								Govsani		565,000		m3

		2003		214,272		51,425								Zykh		46,000		m3

		2004		147,336		35,361								Mardakyan		2,400		m3

														Annual sewage releases from Govsan, Zykh and Mardakyan		223,891,000		m3

														Typical annual releases from ACG P1		154,960		m3

														ACG Phase I contributtion to sewage:		0.07		%





Terminal Operations November

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Total Sewage Water (m3)

BOD Treated (kg)

10618.5632183908

2548.4551724138

0

0

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

19345

4642.8

115

27.6



Antifoam Calcs

		0

		0





		0		0

		0		0

		0		0



Total Sewage Water (m3)

BOD Treated (kg)

0

0

0

0

0

0



		0

		0





		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

				Engines		Helicopters		Vessels		Flare Gas		Flare Oil

		CO2		2.75		3.2		3.2		2.61		3.08

		CO		0.019		0.0052		0.008		0.0087		0.0014

		NOx		0.07		0.0125		0.059		0.0015		0.0078

		SOx		8.00E-03		8.00E-03		8.00E-03		0.0000128		0.004

		CH4		0.00014		0.000087		0.00027		0.035		0.002

		NMVOC		0.0019		0.0008		0.0024		0.015		0.048

		Assumptions

		Rig transfer:		4		days								Flaring Conditions

		Pre-drilling programme duration:						576		days				Nb of well test:		3		well, 1, 3 and 4

		Dada daily diesel fuel consumption:						9		Tonnes				Testing period:		32		hours per well

		Standby vessel:						3		Tonnes				Oil flared		10,000		bbl per well

		Vessel:						6		Tonnes				Oil flared		1,040		Tonnes of oil per well

		Vessel trips:						7		trips per week				GOR		1100		scf/bbl

		Helicopter						0.24		Tonnes/hr				Gas flared		11000000		scf per well

		Helicopter trips:						4		Return trips per week				Natural gas:		0.04		lb/SCF

		Helicopter trip duration:						1.5		Hours				Gas flared		209.8319327731		Tonnes of gas per well

		Estimated Air Emissions (Tonnes)

				Rig Transfer		DG Power Gen.		Helicopters		Vessels		Flaring		TOTAL				Relative Contribution of Emission sources

		CO2		230		14,256		379		16,589		11,253		42,707

				Rig Transfer		DG Power Gen.		Helicopters		Vessels		Flaring		TOTAL

		CO		1		98		1		41		10		151

		NOx		4		363		1		306		25		700

		SOx		1		41		1		41		12		97

		CH4		0		1		0		1		28		30

		NMVOC		0		0		0		12		159		172

				Rig Transfer		DG Power Gen.		Helicopters		Vessels		Flaring

		GHG		231		14,271		379		16,618		11,846

				CO		NOx		SOx		CH4		NMVOC

		Rig Transfer		1		4		1		0		0

		Power Generation		98		363		41		1		0

		Helicopters		1		1		1		0		0

		Vessels		41		306		41		1		12

		Flaring		10		25		12		28		159

				CO2

		Rig Transfer		230

		Power Generation		14,256

		Flaring		11,253

		Vessels		16,589

		Helicopters		379

		Waste Emissions

		Dada Gorgud POB:				100						PDQ POB:				220

		Duration:				391.5		days (well shcedule for ACG Phase I)				Duration:				7300		days - based on 20 years operations

		Black water:				0.1		m3 per day per person				The emissions factors provided are those given in the project description

		Gery water:				0.22		m3 per day per person

		BOD				240		mg/l								Gray water:				0.15		m3 per day per person

																Sewage water:				0.05		m3 per day per person

								Rig								Putrescible galley waste:				0.003		m3 per day per person

		Parameters						Dada Gorgud		PDQ

		Sewage volume (m3)				Per day		32		70.4

						No of Days		576		7300						Domestic Liquid Waste Discharges (m3)

						Total		18,432		513,920

		BOD (treated) (kg)				Per day		7.68		16.896										DG + V

						Total		4,424		123,341						Gray water:				8,542

																Sewage water:				2,847

		Parameters				Dada Gorgud		Support Vessels								Putrescible galley waste:				171

		Grey water (m3)		Per day		22		3.3

				No of Days		576		576								Total				11,560

				Total		12,672		1,900		14,572

		Black Water (m3) 		Per day		10		1.5

				No of Days		576		576

				Total		5,760		864		6,624

		BOD (treated) (kg)		Per day		7.68		2.53

				Total		4,424		1,457		5,881
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		Atmospheric Emissions

		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

				Vessels

		CO2		3.2

		CO		0.008

		NOx		0.059

		SOx		8.00E-03

		CH4		0.00027

		VOC		0.0024

		ACG Float Over Tow and Jacket Tow

		Vessel Consumption:		6		Tonnes

		Number of tugs		3		80 Tonnes tugs

		Duration		50		days

		Fuel Load		800		Tonnes

		Consumption		15		Tonnes per day

		Crew		14		crew per boat

		General Assumptions

		24		hour operations

		7		days per week

		30		days per month

		Atmospheric Emissions (Tonnes)

				Emissions

		CO2 (KT)		7

		CO		18

		NOx		133

		SOx		18

		CH4		1

		VOC		5

		Aqueous Emissions

		Gray water:				0.15		m3 per day per person

		Sewage water:				0.05		m3 per day per person

		Putrescible galley waste:				0.003		m3 per day per person

						PDQ

		Grey Water		Per day		9

				Number of days		50

				Total		462

		Black Water		Per day		4

				Number of days		50

				Total		210

		BOD (kg)		Per day		3

				Total		161
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Emissions



		Atmospheric Emissions

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")

																				Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						NOx		3.20E+00

		Tractor		51,161		350		100		580		41		60						CO		8.50E-01

		Excavator		45,314		310		80		770		65		60						CO2		1.65E+02

		Crane		87,704		600		1,260		3,600		4,390		250						SO2		2.02E-01

		Truck		119,132		815		140		1,890		205		120						HC		9.00E-02

		Minibus		98,669		450		185		930		101		154						Methane		8.10E-03

		Sideboom		87,704		600		1,260		3,600		4,390		250						VOC		8.19E-02

		Generator		43,852		300		140		1,440		2		110						PM10		1.00E-01

		DQ Platform																C&WP Platform

		Duration		22		months (May 2002 - February 2004)												Duration		28		months (Nov 2002 - Feb 05)

		Buses		20														Buses		20

		Cranes		5														Cranes		5

		Trucks		10														Trucks		10

		Others		5		diesel driven equipment - compactors												Others		5		diesel driven equipment - compactors

		General Assumptions																General Assumptions

		30		days per month														30		days per month

		12		hours per day														12		hours per day

		Civils Emissions																Civils Emissions

				CO2		CO		HCs		NOx		SOx		PM						CO2		CO		HCs		NOx		SOx		PM

				Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes						Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes

		Crane		3,473		24		50		143		174		10				Crane		4,420		30		64		181		221		13

		Buses		5,210		24		10		49		5		8				Buses		6,631		30		12		62		7		10

		Truck		9,435		65		11		150		16		10				Truck		12,008		82		14		191		21		12

		Others		1,794		12		3		30		3		2				Others		2,284		16		4		39		3		3

		Total		19,913		124		74		372		198		30				Total		25,343		158		94		473		252		38

																		Atmospheric Emissions Associated with the DQ and C&WP Assemb ly

		Construction Camp																		CO2		CO		HCs		NOx		SOx		PM

																				Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes

		Power Generation for DQ:				0.5		MW										DQ		24,979		150		77		470		204		33

																		C& WP		31,791		191		98		598		260		42

				CO2		CO		HCs		NOx		SOx		PM				Total		56,769		342		174		1,068		464		75

				Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes

		Camp		5,066.02		26.10		2.76		98.25		6.20		3.07

		Total		5,066		26		3		98		6		3				Atmospheric Emissions Associated with the DQ and C&WP Assemb ly

																				CO2		CO		HCs		NOx		SOx		PM

																				KTonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes

		Power Generation C&WP:				0.5		MW										05/02-08/02		3		21		10		64		28		4

																		08/02-11/02		3		21		10		64		28		4

				CO2		CO		HCs		NOx		SOx		PM				11/02-02/03		7		41		21		128		56		9

				Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes				02/03-05/03		7		41		21		128		56		9

		Camp		6,447.66		33.22		3.52		125.05		7.89		3.91				05/03-08/03		7		41		21		128		56		9

		Total		6,448		33		4		125		8		4				08/03-11/03		7		41		21		128		56		9

																		11/03-02/03		7		41		21		128		56		9

		Domestic Wastes																02/03-05/03		7		41		21		128		56		9

		DQ								C&WP								08/03-11/03		7		41		21		128		56		9

		Crew		1100						Crew		1300						11/03-02/04		7		41		21		128		56		9

		Duration		24		months				Duration		28		months				02/04-05/04		7		41		21		128		56		9

																		05/04-08/04		3		21		10		64		28		4

		Gray water:				0.15		m3 per day per person										08/04-11/04		3		21		10		64		28		4

		Sewage water:				0.05		m3 per day per person										11/05-02/05		2		14		7		43		19		3

		Putrescible Cantine waste:				0.003		m3 per day per person

																		Domestic Waste Associated with the DQ and C&WP Assemb ly

										242										Gray Water		Sewage		Cantine

		Domestic Liquid Waste Discharges (m3)																		m3		m3		m3

																		05/02-08/02		14,850		4,950		297

						DQ		C&WP										08/02-11/02		14,850		4,950		297

		Gray water:				118,800		163,800										11/02-02/03		32,400		10,800		648

		Sewage water:				39,600		54,600										02/03-05/03		32,400		10,800		648

		Putrescible Cantine waste:				2,376		3,276										05/03-08/03		32,400		10,800		648

																		08/03-11/03		32,400		10,800		648

		Total				160,776		221,676										11/03-02/03		32,400		10,800		648

																		02/03-05/03		32,400		10,800		648

																		08/03-11/03		32,400		10,800		648

		PDQ Construction / Assembly																11/03-02/04		32,400		10,800		648

				CO		NOx		SOx		PM		CH4		NMVOC				02/04-05/04		32,400		10,800		648

		Cranes		24		143		174		10		7		42				05/04-08/04		17,550		5,850		351

		Buses		24		49		5		8		1		8				08/04-11/04		17,550		5,850		351

		Trucks		65		150		16		10		2		9				11/05-02/05		11,700		3,900		234

		Other Diesel Equipment		12		30		3		2		0		3

		Power Generation		26		98		6		3		0		2

		PDQ Construction / Assembly

				CO2

		Cranes		3,473

		Buses		5,210

		Trucks		9,435

		Other Diesel Equipment		1,794

		Power Generation		5,066.02

		CWP Construction / Assembly

				CO		NOx		SOx		PM		CH4		NMVOC

		Cranes		30		181		221		13		10		54

		Buses		30		62		7		10		2		11

		Trucks		82		191		21		12		2		12

		Other Diesel Equipment		16		39		3		3		1		3

		Power Generation		33		125		8		4		1		3

		CWP Construction / Assembly

				CO2

		Cranes		4,420

		Buses		6,631

		Trucks		12,008

		Other Diesel Equipment		2,284

		Power Generation		6448

						PDQ		CWP

		Grey Water		Per day		242		286

				Number of days		720		840

				Total		174,240		240,240

		Black Water		Per day		110		130

				Number of days		720		840

				Total		79,200		109,200

		BOD (kg)		Per day		84		100

				Total		60,826		83,866

				Platform Assembly

				Month		People DQ		People CWP		Maximum		Min		Worker num		Max / min		Grey		Max Min		Black				Bod

				May-02		1100				1100		1100		1100		0		7333		0		3333		0		2560		0

				Jun-02		1100				1100		1100		1100		0		7333		0		3333		0		2560		0

				Jul-02		1100				1100		1100		1100		0		7333		0		3333		0		2560		0

				Aug-02		1100				1100		1100		1100		0		7333		0		3333		0		2560		0

				Sep-02		1100				1100		1100		1100		0		7333		0		3333		0		2560		0

				Oct-02		1100				1100		1100		1100		0		7333		0		3333		0		2560		0

				Nov-02		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Dec-02		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Jan-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Feb-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Mar-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Apr-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				May-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Jun-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Jul-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Aug-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Sep-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Oct-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Nov-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Dec-03		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Jan-04		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Feb-04		1100		1300		2400		1680		2040		360		13599		2400		6181		1091		4747		838

				Mar-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Apr-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				May-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Jun-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Jul-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Aug-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Sep-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Oct-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Nov-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Dec-04				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Jan-05				1100		1100		770		935		165		6233		1100		2833		500		2176		384

				Feb-05				1100		1100		770		935		165		6233		1100		2833		500		2176		384





		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



CO

NOx

SOx

PM

CH4

NMVOC



		0

		0

		0

		0

		0



CO2



		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



CO

NOx

SOx

PM

CH4

NMVOC



		0

		0

		0

		0

		0



CO2



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		2399.76		2399.76

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89

		0		1099.89		1099.89



Month

Grey Water Waste (m3)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		1090.8		1090.8

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95

		0		499.95		499.95



Month

Black Water Waste (m3)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		837.7344		837.7344

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616

		0		383.9616		383.9616



Month

BOD (kg)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		

		Atmospheric Emissions

		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

				Vessels

		CO2		3.2

		CO		0.008

		NOx		0.059

		SOx		8.00E-03

		CH4		0.00027

		VOC		0.0024

		ACG Jacket Installation, Float over and Derrick Barge

		Number of tugs		3		80 Tonnes tugs

		Duration		50		days

		Fuel Load		800		Tonnes

		Consumption		15		Tonnes per day

		Crew		14		crew per boat

		General Assumptions						CO2 (KT)		7

								CO		18

		24		hour operations				NOx		133

		7		days per week				SOx		18

		30		days per month				CH4		1

								VOC		5

		Atmospheric Emissions (Tonnes)

				Transport in Caspian

		CO2		7,200

		CO		18

		NOx		133

		SOx		18

		CH4		1

		VOC		5

		Aqueous Emissions

		Gray water:				0.15		m3 per day per person

		Sewage water:				0.05		m3 per day per person

		Putrescible galley waste:				0.003		m3 per day per person

		Parameters				Emissions

		Grey water (m3)		Per day		9.24

				No of Days		50

				Total		462

		Black Water (m3) 		Per day		4.2

				No of Days		50

				Total		210

		BOD (treated) (kg)		Per day		3.2256

				Total		161





		0
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		0

		0

		0





		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

																																		Transport

				Engines		Helicopters		Vessels		GT Gas		Engine Gas		Flare Gas		Flare Oil						0.068		lb/10^6Btu		AP-42; S13.5		MMSCFD		MMBtu/hr						CO		NOx		SOx		CH4		NMVOC						CO2

		CO2		2.75		3.2		3.2		2.75		2.75		2.61		3.08						0.37		lb/10^6Btu		AP-42; S13.5		MMSCFD		MMBtu/hr				2005		24		177		25		1		7				2005		9,894

		CO		0.019		0.0052		0.008		0.0027		0.0096		0.0087		0.001						0.004		kg/kg		Assumed		0		kg/hr				2006		38		278		38		1		11				2006		15,395

		NOx		0.07		0.0125		0.059		0.0067		0.0067		0.0015		0.008						274		ug/l		AP-42; S13.5		0		m3/hr				2007		38		278		38		1		11				2007		15,395

		SOx		8.00E-03		8.00E-03		8.00E-03		1.28E-05		1.28E-05		1.28E-05		0.004																		2008		38		278		38		1		11				2008		15,395

		CH4		0.00014		0.000087		0.00027		0.00042		0.028		0.035		0.002																		2009		38		278		38		1		11				2009		15,395

		VOC		0.0019		0.0008		0.0024		0.000051		0.003		0.015		0.048																		2010		38		278		38		1		11				2010		15,395

																																		2011		38		278		38		1		11				2011		15,395

		Assumptions																																2012		38		278		38		1		11				2012		15,395

																																		2013		38		278		38		1		11				2013		15,395

		One operating year						365		days				Pre-drilling test duration:				10		days		Conversion		3.413		Btu/W								2014		38		278		38		1		11				2014		15,395

		Weeks in a year						52		wks/yr				Oil flared:				10,000		bbld		Gas turbine efficiency		30		%								2015		38		278		38		1		11				2015		15,395

		Days per week						7		d/wk				Gas flared:				2		MMSCFD		Natural Gas		9341		Kcal/m3								2016		38		278		38		1		11				2016		15,395

		Istiglal daily diesel fuel consumption:						15		Tonnes				Crude density:				7.3		lb/gal		Natural Gas		0.713		kg/m3								2017		38		278		38		1		11				2017		15,395

		Standby vessel:						3		Tonnes				Gallons per barrel:				42		gal/bbl		Natural Gas		13100.98		Kcal/kg								2018		38		278		38		1		11				2018		15,395

		Vessel:						6		Tonnes				Natural gas:				0.04		lb/SCF		Natural Gas		3126725.96		J/Tonne								2019		38		278		38		1		11				2019		15,395

		Vessel trips <Y2:						6		trips per week				lb per tonnes				0.000454		lb/Tonne				4.19		cal/J								2020		38		278		38		1		11				2020		15,395

		Vessel trips <Y2:						8		trips per week				Crude				21,037		Btu/lb		DQ1 Fuel Gas		11.5		MMSCFD		5.445						2021		38		278		38		1		11				2021		15,395

		Helicopter						0.24		Tonnes/hr				Power Generation on DQ				52		MW		CP Inj. compr fuel gas				MMSCFD		7.913						2022		38		278		38		1		11				2022		15,395

		Helicopter trips:						5		Return trips per week				Power Generation on CP				26		MW		Ch-1 compr fuel gas		0.5149		MMSCFD								2023		38		278		38		1		11				2023		15,395

		Helicopter trip duration:						2		Hours												CP Power generation fuel gas		0.9143		MMSCFD								2024		38		278		38		1		11				2024		15,395

		POB:						220														Total CP Fuel Gas		20.4		MMSCFD		9.342

		Vessels						15

																								10950

		Estimated Emissions for Transport (Tonnes)								Estimated Emissions for the DQ Platform (Tonnes) - Nominal Operations

				2005		2006						2005		2006				FLARING		2005		2006														CO		NOx		SOx		CH4		NMVOC						CO2						GHG

		CO2		9,894		15,395				CO2		220,192		220,192				CO2 (KT)		18,012		36,025												2005		60		10		0		242		104				2005		18,012				2005		23084.7

		CO		24		38				CO		216		216				CO		60		120												2006		120		21		0		483		207				2006		36,025				2006		46169.4

		NOx		177		278				NOx		536		536				NOx		10		21												2007		120		21		0		483		207				2007		36,025				2007		46169.4

		SOx		25		38				SOx		1		1				SOx		0		0												2008		120		21		0		483		207				2008		36,025				2008		46169.4

		CH4		1		1				CH4		34		34				CH4		242		483												2009		120		21		0		483		207				2009		36,025				2009		46169.4

		NMVOC		7		11				NMVOC		4		4				NMVOC		104		207												2010		120		21		0		483		207				2010		36,025				2010		46169.4

																																		2011		120		21		0		483		207				2011		36,025				2011		46169.4

																																		2012		120		21		0		483		207				2012		36,025				2012		46169.4

		Estimated Emissions for the CP Platform (Tonnes)								Estimated Emissions for the CP & PDQ Platform (Tonnes)								Total Estimated Emissions for the Offshore Operations (Tonnes) - Nominal Operations																2013		120		21		0		483		207				2013		36,025				2013		46169.4

				2005		2006						2005		2006						2005		2006												2014		120		21		0		483		207				2014		36,025				2014		46169.4

		CO2		0.00		390,602				CO2		220,192		610,795				CO2 (KT)		248,098		662,214												2015		120		21		0		483		207				2015		36,025				2015		46169.4

		CO		0.00		384				CO		216		600				CO		301		758												2016		120		21		0		483		207				2016		36,025				2016		46169.4

		NOx		0.00		952				NOx		536		1,488				NOx		723		1,787												2017		120		21		0		483		207				2017		36,025				2017		46169.4

		SOx		0.00		2				SOx		1		3				SOx		26		42												2018		120		21		0		483		207				2018		36,025				2018		46169.4

		CH4		0.00		60				CH4		34		93				CH4		276		578												2019		120		21		0		483		207				2019		36,025				2019		46169.4

		NMVOC		0.00		7				NMVOC		4		11				NMVOC		115		230												2020		120		21		0		483		207				2020		36,025				2020		46169.4

																																		2021		120		21		0		483		207				2021		36,025				2021		46169.4

				Power																Aqueous Emissions														2022		120		21		0		483		207				2022		36,025				2022		46169.4

				MW		CO2		CO		NOx		SOx		CH4		NMVOC																		2023		120		21		0		483		207				2023		36,025				2023		46169.4

		2005		28.3		220,192		216		536		1		34		4				Gray water:				0.15		m3 per day per person								2024		120		21		0		483		207				2024		36,025				2024		46169.4

		2006		43.7		602,522		592		1,468		3		92		11				Sewage water:				0.05		m3 per day per person						POWER

		2007		43.3		597,007		586		1,455		3		91		11				Putrescible galley waste:				0.003		m3 per day per person										CO		NOx		SOx		CH4		NMVOC				CO2						GHG

		2008		42.3		583,219		573		1,421		3		89		11																		2005		117		289		1		18		2		2005		118724.420457838				2005		119105.202053634

		2009		44		606,658		596		1,478		3		93		11																		2006		319		792		2		50		6		2006		324870.750516911				2006		325912.699614933

		2010		44.3		610,795		600		1,488		3		93		11				Domestic Liquid Waste Discharges (m3)														2007		316		784		1		49		6		2007		321897.105203255				2007		322929.517009762

		2011		42.4		584,598		574		1,424		3		89		11																		2008		309		766		1		48		6		2008		314462.991919115				2008		315471.560496834

		2012		36.9		508,766		500		1,240		2		78		9								Platforms		Vessels		Total						2009		321		797		2		50		6		2009		327100.984502153				2009		328150.086568811

		2013		34.1		470,160		462		1,145		2		72		9				Gray water:				12,045		2,464		14,509						2010		323		802		2		50		6		2010		329331.218487395				2010		330387.473522689

		2014		31.1		428,797		421		1,045		2		65		8				Sewage water:				4,015		821		4,836						2011		309		768		1		48		6		2011		315206.403247529				2011		316217.356148127

		2015		29.5		406,737		399		991		2		62		8				Putrescible galley waste:				241		49		290						2012		269		668		1		42		5		2012		274318.78018476				2012		275198.595327025

		2016		28.6		394,328		387		961		2		60		7																		2013		249		618		1		39		5		2013		253503.262989169				2013		254316.317090828

		2017		28.2		388,813		382		947		2		59		7				Total				16,301		3,334								2014		227		563		1		35		4		2014		231200.923136749				2014		231942.447552046

		2018		27.7		381,919		375		930		2		58		7																		2015		215		534		1		33		4		2015		219306.341882125				2015		220009.717131362

		2019		27.6		380,540		374		927		2		58		7																		2016		209		518		1		32		4		2016		212615.639926399				2016		213297.556269727

		2020		27.6		380,540		374		927		2		58		7																		2017		206		511		1		32		4		2017		209641.994612744				2017		210314.373664556

		2021		27.4		377,783		371		920		2		58		7																		2018		202		502		1		31		4		2018		205924.937970674				2018		206585.395408092

		2022		27.2		375,025		368		914		2		57		7																		2019		201		500		1		31		4		2019		205181.52664226				2019		205839.5997568

		2023		27		372,268		365		907		2		57		7																		2020		201		500		1		31		4		2020		205181.52664226				2020		205839.5997568

		2024		26.9		370,889		364		904		2		57		7																		2021		200		496		1		31		4		2021		203694.703985432				2021		204348.008454214

		PDQ & CWP Operation Activities Only																																2022		199		493		1		31		4		2022		202207.881328604				2022		202856.417151628

				CO		NOx		SOx		CH4		NMVOC																						2023		197		489		1		31		4		2023		200721.058671776				2023		201364.825849043

		2005		216		536		1		34		4																						2024		196		487		1		31		4		2024		199977.647343362				2024		200619.03019775

		2006		592		1,468		3		92		11

		2007		586		1,455		3		91		11																				COMPRESSION

		2008		573		1,421		3		89		11																								CO		NOx		SOx		CH4		NMVOC				CO2						GHG

		2009		596		1,478		3		93		11																						2005		100		247		0		15		2		2005		101467.963995943				2005		101793.399429559

		2010		600		1,488		3		93		11																						2006		273		676		1		42		5		2006		277651.164685965				2006		278541.667694158

		2011		574		1,424		3		89		11																						2007		270		670		1		42		5		2007		275109.735260921				2007		275992.087211831

		2012		500		1,240		2		78		9																						2008		264		655		1		41		5		2008		268756.161698314				2008		269618.136006015

		2013		462		1,145		2		72		9																						2009		274		681		1		43		5		2009		279557.236754747				2009		280453.853055902

		2014		421		1,045		2		65		8																						2010		276		686		1		43		5		2010		281463.308823529				2010		282366.038417647

		2015		399		991		2		62		8																						2011		264		656		1		41		5		2011		269391.519054574				2011		270255.531126597

		2016		387		961		2		60		7																						2012		230		571		1		36		4		2012		234446.864460231				2012		235198.799494609

		2017		382		947		2		59		7																						2013		213		528		1		33		4		2013		216656.858484929				2013		217351.736118324

		2018		375		930		2		58		7																						2014		194		481		1		30		4		2014		197596.137797105				2014		198229.882500876

		2019		374		927		2		58		7																						2015		184		457		1		29		3		2015		187430.420096933				2015		188031.560571571

		2020		374		927		2		58		7																						2016		178		443		1		28		3		2016		181712.203890586				2016		182295.004486336

		2021		371		920		2		58		7																						2017		176		437		1		27		3		2017		179170.774465542				2017		179745.42400401

		2022		368		914		2		57		7																						2018		173		429		1		27		3		2018		175993.987684238				2018		176558.448401102

		2023		365		907		2		57		7																						2019		172		427		1		27		3		2019		175358.630327978				2019		175921.053280521

		2024		364		904		2		57		7																						2020		172		427		1		27		3		2020		175358.630327978				2020		175921.053280521

		PDQ & CWP Operation Activities Only																																2021		171		424		1		27		3		2021		174087.915615456				2021		174646.263039357

				CO2																														2022		170		421		1		26		3		2022		172817.200902935				2022		173371.472798194

		2005		220,192																														2023		168		418		1		26		3		2023		171546.486190413				2023		172096.682557031

		2006		602,522																														2024		168		416		1		26		3		2024		170911.128834152				2024		171459.287436449

		2007		597,007																																												0

		2008		583,219																										GHG																						Platform Turbines & Compressors		Flaring		Tranport

		2009		606,658																												Power Generation		Compressors		Routine Flaring		Transport												2004		0		23,085		9,911

		2010		610,795																										2005		119,105		101,793		23,085		9,911												2005		2,005,000		23,085		15,421

		2011		584,598																										2006		325,913		278,542		46,169		15,421												2006		2,006,000		23,085		15,421

		2012		508,766																										2007		322,930		275,992		46,169		15,421												2007		2,007,000		23,085		15,421

		2013		470,160																										2008		315,472		269,618		46,169		15,421												2008		2,008,000		23,085		15,421

		2014		428,797																										2009		328,150		280,454		46,169		15,421												2009		2,009,000		23,085		15,421

		2015		406,737																										2010		330,387		282,366		46,169		15,421												2010		2,010,000		23,085		15,421

		2016		394,328																										2011		316,217		270,256		46,169		15,421												2011		2,011,000		23,085		15,421

		2017		388,813																										2012		275,199		235,199		46,169		15,421												2012		2,012,000		23,085		15,421

		2018		381,919																										2013		254,316		217,352		46,169		15,421												2013		2,013,000		23,085		15,421

		2019		380,540																										2014		231,942		198,230		46,169		15,421												2014		2,014,000		23,085		15,421

		2020		380,540																										2015		220,010		188,032		46,169		15,421												2015		2,015,000		23,085		15,421

		2021		377,783																										2016		213,298		182,295		46,169		15,421												2016		2,016,000		23,085		15,421

		2022		375,025																										2017		210,314		179,745		46,169		15,421												2017		2,017,000		23,085		15,421

		2023		372,268																										2018		206,585		176,558		46,169		15,421												2018		2,018,000		23,085		15,421

		2024		370,889																										2019		205,840		175,921		46,169		15,421												2019		2,019,000		23,085		15,421

																														2020		205,840		175,921		46,169		15,421												2020		2,020,000		23,085		15,421

		Total Offshore Activities																												2021		204,348		174,646		46,169		15,421												2021		2,021,000		23,085		15,421

				CO		NOx		SOx		CH4		NMVOC																		2022		202,856		173,371		46,169		15,421												2022		2,022,000		23,085		15,421

		2005		84		621		26		276		115																		2023		201,365		172,097		46,169		15,421												2023		2,023,000		23,085		15,421

		2006		750		1,626		41		576		230																		2024		200,619		171,459		46,169		15,421

		2007		744		1,613		41		576		229

		2008		731		1,579		41		573		229

		2009		754		1,636		41		577		230

		2010		758		1,646		42		578		230

		2011		732		1,583		41		574		229

		2012		658		1,398		41		562		228

		2013		620		1,304		41		556		227

		2014		579		1,203		41		550		226

		2015		558		1,149		41		546		226

		2016		545		1,119		40		545		226

		2017		540		1,106		40		544		226

		2018		533		1,089		40		543		225

		2019		532		1,085		40		542		225

		2020		532		1,085		40		542		225

		2021		529		1,079		40		542		225

		2022		526		1,072		40		542		225

		2023		524		1,065		40		541		225

		2024		522		1,062		40		541		225				GHG Emissions				Total Offshore Activities

		Total Offshore Activities																2005		253,894

				CO2														2006		666,045

		2005		248,098														2007		660,512

		2006		653,941														2008		646,680

		2007		648,426														2009		670,195

		2008		634,638														2010		674,344

		2009		658,077														2011		648,064

		2010		662,214														2012		571,988

		2011		636,017														2013		533,259

		2012		560,185														2014		491,763

		2013		521,579														2015		469,632

		2014		480,216														2016		457,183

		2015		458,156														2017		451,651

		2016		445,747														2018		444,735

		2017		440,232														2019		443,351

		2018		433,338														2020		443,351

		2019		431,959														2021		440,585

		2020		431,959														2022		437,819

		2021		429,202														2023		435,052

		2022		426,444														2024		433,669

		2023		423,687

		2024		422,308

		GHG Emissions

				Platform Turbines & Compressors		Routine Flaring		Transport

		2005		220,899		23,085		9,911

		2006		604,454		46,169		15,421

		2007		598,922		46,169		15,421

		2008		585,090		46,169		15,421

		2009		608,604		46,169		15,421

		2010		612,754		46,169		15,421

		2011		586,473		46,169		15,421

		2012		510,397		46,169		15,421

		2013		471,668		46,169		15,421

		2014		430,172		46,169		15,421

		2015		408,041		46,169		15,421

		2016		395,593		46,169		15,421

		2017		390,060		46,169		15,421

		2018		383,144		46,169		15,421

		2019		381,761		46,169		15,421

		2020		381,761		46,169		15,421

		2021		378,994		46,169		15,421

		2022		376,228		46,169		15,421

		2023		373,462		46,169		15,421

		2024		372,078		46,169		15,421

		Parameters				Platforms		Support Vessels

		Grey water (m3)		Per day		44		3.3

				No of Days		365		365

				Total		16,060		6,270		22,330

		Black Water (m3) 		Per day		20		1.5

				No of Days		365		365

				Total		7,300		547		7,847

		BOD (treated) (kg)		Per day		15.3		2.53

				Total		5,606		923		6,529

		ACG Ph I & II														ACG Ph I & II

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		84		621		26		276		115				2005		248,098

		2006		750		1,626		41		576		230				2006		653,941

		2007		744		1,613		41		576		229				2007		648,426

		2008		815		2,200		67		849		344				2008		882,737

		2009		1,504		3,262		83		1,153		459				2009		1,312,018

		2010		1,502		3,259		83		1,153		459				2010		1,310,640

		2011		1,463		3,162		83		1,147		458				2011		1,270,655

		2012		1,412		3,034		83		1,139		457				2012		1,218,262

		2013		1,378		2,950		82		1,134		457				2013		1,183,793

		2014		1,311		2,785		82		1,124		456				2014		1,116,233

		2015		1,215		2,547		82		1,109		454				2015		1,018,341

		2016		1,165		2,423		81		1,101		453				2016		967,326

		2017		1,119		2,308		81		1,094		452				2017		920,448

		2018		1,091		2,238		81		1,089		451				2018		891,494

		2019		1,077		2,204		81		1,087		451				2019		877,706

		2020		1,072		2,191		81		1,086		451				2020		872,191

		2021		1,062		2,167		81		1,085		451				2021		862,540

		2022		1,058		2,157		81		1,084		451				2022		858,404

		2023		1,056		2,151		81		1,084		451				2023		855,646

		2024		1,051		2,140		81		1,083		451				2024		851,510

		ACG FFD

				CO		NOx		SOx		CH4		NMVOC				ACG Ph I & II

		2005		84		621		26		276		115						CO2

		2006		750		1,626		41		576		230				2005		248,098

		2007		744		1,613		41		576		229				2006		653,941

		2008		815		2,200		67		849		344				2007		648,426

		2009		1,504		3,262		83		1,153		459				2008		882,737

		2010		1,587		3,880		109		1,429		574				2009		1,312,018

		2011		2,213		4,788		124		1,723		688				2010		1,558,738

		2012		2,156		4,647		124		1,715		687				2011		1,924,596

		2013		2,193		5,150		150		1,983		801				2012		1,866,688

		2014		2,815		6,048		165		2,277		915				2013		2,066,530

		2015		2,718		5,806		165		2,262		913				2014		2,428,252

		2016		2,628		5,584		164		2,248		911				2015		2,328,980

		2017		2,531		5,342		164		2,233		909				2016		2,237,982

		2018		2,468		5,188		163		2,223		908				2017		2,138,710

		2019		2,389		4,990		163		2,211		907				2018		2,075,287

		2020		2,287		4,738		162		2,195		905				2019		1,993,940

		2021		2,228		4,590		162		2,186		904				2020		1,890,532

		2022		2,177		4,466		162		2,178		903				2021		1,829,866

		2023		2,146		4,388		162		2,173		902				2022		1,778,852

		2024		2,129		4,345		162		2,170		902				2023		1,747,140

																2024		1,729,216

		SD ST 1

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		26.2826415198		92.4264246235		571.0323340254		32.2728447584		5.579040434				2005		23231.6348759383

		2006		55.0438422172		193.5690341417		1195.9153219573		67.5891490376		11.6842068991				2006		48654.1066884985

		2007		90.1564169475		317.0471000434		1958.7920475259		110.7043995534		19.1375853586				2007		79690.6566134859

		2008		139.4864248769		490.5226715961		3030.5652003197		171.2774468492		29.6089114101				2008		123294.216468

		2009		166.5144383617		585.5702964399		3617.7919298962		204.4655448821		35.3461726351				2009		147184.697195678

		2010		177.1699128466		623.0416978046		3849.2991191839		217.5495598059		37.6080199821				2010		156603.236518613

		2011		169.3032188588		595.3774161015		3678.38263708		207.8899297553		35.9381496304				2011		149649.743572728

		2012		160.2959260404		563.7020660378		3482.6848249923		196.829741509		34.0261633182				2012		141688.05761286

		2013		143.8325988453		505.8065737256		3124.9927662626		176.6141782302		30.5314777467				2013		127135.8671128

		2014		125.5981995967		441.6828696284		2728.8213405459		154.2238893481		26.6608450851				2014		111018.198528866

		2015		111.2456505613		391.2102110648		2416.9893061311		136.6001818315		23.6142163306				2015		98331.7576139072

		2016		97.0916773393		341.435870912		2109.4716481903		119.2203084971		20.6097394462				2016		85820.8409433505

		2017		82.8802947972		291.4596432055		1800.7066811446		101.7699414083		17.5930762328				2017		73259.1792834536

		2018		72.2368265605		254.0304634186		1569.4603467612		88.7006691346		15.333777463				2018		63851.2524697074

		2019		62.0032955646		218.042882775		1347.1205531951		76.1347648699		13.1614964476				2019		54805.6755474563

		2020		53.8313056672		189.3049871675		1169.5710302034		66.1002574506		11.4268206529				2020		47582.3268073547

		2021		46.7682803987		164.4669140196		1016.1155336813		57.4274641226		9.9275457977				2021		41339.2091194677

		2022		37.9788488416		133.5577022234		825.1511051992		46.6347909454		8.0618050954				2022		33570.0941106647

		2023		29.4248622305		103.4764640745		639.3020939398		36.1312241043		6.2460425078				2023		26009.0925449652

		2024		23.8027512543		83.7055587805		517.1527601122		29.2277507752		5.0526318517				2024		21039.6213701563

		ACG FFD + SD STI

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		111		713		597		308		120				2005		271,330

		2006		805		1,820		1,237		644		241				2006		702,595

		2007		835		1,930		2,000		686		249				2007		728,117

		2008		955		2,691		3,098		1,021		374				2008		1,006,031

		2009		1,670		3,848		3,701		1,358		495				2009		1,459,203

		2010		1,679		3,882		3,932		1,371		497				2010		1,715,341

		2011		1,632		3,757		3,761		1,355		494				2011		2,074,246

		2012		1,572		3,598		3,565		1,336		491				2012		2,008,376

		2013		1,522		3,456		3,207		1,310		487				2013		2,193,666

		2014		1,437		3,227		2,811		1,278		482				2014		2,539,270

		2015		1,327		2,938		2,499		1,245		477				2015		2,427,312

		2016		1,262		2,764		2,191		1,220		473				2016		2,323,802

		2017		1,202		2,600		1,882		1,195		470				2017		2,211,969

		2018		1,163		2,492		1,650		1,178		467				2018		2,139,138

		2019		1,139		2,422		1,428		1,163		464				2019		2,048,745

		2020		1,126		2,380		1,250		1,152		462				2020		1,938,114

		2021		1,109		2,332		1,097		1,142		461				2021		1,871,205

		2022		1,096		2,291		906		1,131		459				2022		1,812,422

		2023		1,085		2,254		720		1,120		457				2023		1,773,149

		2024		1,075		2,224		598		1,112		456				2024		1,750,256
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		Atmospheric Emissions

		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

				Vessels

		CO2		3.2

		CO		0.008

		NOx		0.059

		SOx		8.00E-03

		CH4		0.00027

		VOC		0.0024

		Float Platform off						Topple Jacket								Support Diving Vessel

		Number of tugs		3		80 Tonnes tugs		Number of boats		2		50 Tonnes tugs				Number of boats		1

		Duration		10		days		Duration		15		days				Duration		25		days

		Fuel Load		800		Tonnes		Fuel Load		300		Tonnes				Consumption		10		Tonnes per day

		Consumption		15		Tonnes per day		Consumption		10		Tonnes per day				Crew		15		crew per boat

		Crew		8		crew per boat		Crew		8		crew per boat

		General Assumptions

										Atmospheric Emissions (Tonnes)

		24		hour operations								Total

		7		days per week						CO2  (KT)		3

		30		days per month						CO		8

										NOx		59

		Atmospheric Emissions (Tonnes)								SOx		8

				Float Platform Off		Topple Jacket		Support Diving Vessels		CH4		0

		CO2		1,440		960		800		VOC		2

		CO		4		2		2

		NOx		27		18		15				Atmospheric Emissions Associated with Decommissioning(Tonnes)

		SOx		4		2		2

		CH4		0		0		0

		VOC		1		1		1

		Aqueous Emissions

		Gray water:				0.15		m3 per day per person

		Sewage water:				0.05		m3 per day per person

		Putrescible galley waste:				0.003		m3 per day per person

		Domestic Liquid Waste Discharges (m3)

						Float Platform Off		Topple Jacket		Support Diving Vessels		TOTAL

		Gray water:				12		18		56		86

		Sewage water:				4		6		19		29

		Putrescible galley waste:				0		0		1		2

		Total				16		24		76
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		Atmospheric Emissions

		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

				Vessels

		CO2		3.2

		CO		0.008

		NOx		0.059

		SOx		8.00E-03

		CH4		0.00027

		VOC		0.0024

		ACG Pipe Transport in Caspian								ACG Pipe Transport Outside Caspian

		Number of tugs		5		50 Tonnes tugs				Number of boats		50		Kento class vessels

		Duration		6		Months				Number of trips		86

		Fuel Load		300		Tonnes				Trip duration		6		weeks

		Consumption		15		Tonnes per day				Fuel Load		300		Tonnes

		Crew		8		crew per boat				Consumption		10		Tonnes per day

										Crew		7		crew per vessel

		General Assumptions

		24		hour operations

		7		days per week				CO2 (KT)		43.2

		30		days per month				CO		108

								NOx		797

		Atmospheric Emissions (Tonnes)						SOx		108

				Transport in Caspian		Transport Outside Caspian		CH4		4

		CO2 (kTonnes)		43,200		116		VOC		32

		CO		108		289

		NOx		797		2,131

		SOx		108		289

		CH4		4		10

		VOC		32		87

		Aqueous Emissions

		Gray water:				0.15		m3 per day per person

		Sewage water:				0.05		m3 per day per person

		Putrescible galley waste:				0.003		m3 per day per person

		Domestic Liquid Waste Discharges (m3)

						Transport in Caspian		Transport Outside Caspian

		Gray water:				1,080		3,793

		Sewage water:				432		1,264

		Putrescible galley waste:				1,296		76

		Total				2,808		5,133
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		Atmospheric Emissions

		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

				Vessels

		CO2		3.2

		CO		0.008

		NOx		0.059

		SOx		8.00E-03

		CH4		0.00027

		VOC		0.0024

						POB		Duration

		Lay-barge/Saturation Diving Support.		1		210		300

		Anchor handling vessel		3		15		300

		Pipe-haul barges and tugs		4		14		180

		Air Diving Support vessel		1		26		50

		Survey vessel		1		26		300

		Barge daily consumptions		15		Tonnes

		Vessels		6		Tonnes

		Atmospheric Emissions (Tonnes)

		CO2		72,960

		CO		182

		NOx		1,345

		SOx		182

		CH4		6

		VOC		55





		

		Atmospheric Emissions

		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used

				Vessels

		CO2		3.2

		CO		0.008

		NOx		0.059

		SOx		8.00E-03

		CH4		0.00027

		VOC		0.0024

		Pipeline Commissioning

		Number of tugs		5		80 Tonnes tug

		Duration		90		days

		Fuel Load		800		Tonnes

		Consumption		15		Tonnes per day

		Crew		30		crew per tug

		General Assumptions

		24		hour operations

		7		days per week

		30		days per month

		Atmospheric Emissions (Tonnes)

		CO2		21,600

		CO		54

		NOx		398

		SOx		0

		CH4		2

		VOC		16

						Installation		Commissioning

		Grey Water		Per day		70		33

				Number of days		300		90

				Total		21,050		2,970		24,020

		Black Water		Per day		32		15

				Number of days		300		90

				Total		9,568		1,350		10,918

		BOD (kg)		Per day		24		12

				Total		7,348		1,037		8,385

				Installation		Commissioning

		CO		182		54

		NOx		1,345		398

		SOx		182		0

		CH4		6		2

		VOC		55		16

				Installation		Commissioning

		CO2		72,960		21,600





		0
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Atmospheric Emissions (Tonnes)

Estimated Emission (Tonnes)
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		Atmospheric Emissions

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")

																				Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						NOx		3.20E+00

		Tractor		51,161		350		100		580		41		60						CO		8.50E-01

		Excavator		45,314		310		80		770		65		60						CO2		1.65E+02

		Crane		87,704		600		1,260		3,600		4,390		250						SO2		2.02E-01

		Truck		119,132		815		140		1,890		205		120						HC		9.00E-02

		Minibus		98,669		450		185		930		101		154						Methane		8.10E-03

		Sideboom		87,704		600		1,260		3,600		4,390		250						VOC		8.19E-02

		Generator		43,852		300		140		1,440		2		110						PM10		1.00E-01

		Civils Equipment												Main contract, mid 2002 to mid 2004

		Duration		6		months								Cranes		10

		Cranes		10		1m3 bucket capacity								Excavators		5

		Trucks		10		6 wheeler dump trucks								Generators		4		sets of <500Kva

		Trucks		10		10 wheeler dump trucks								Trucks		10		transporter units

		Others		5		diesel driven equipment - compactors								Pick ups		10

														Buses		5

														Cars		20

		General Assumptions												Auxiliary plants		10

		30		days per month										Duration		24		months

		12		hours per day

		Civils Emissions																Main contract, mid 2002 to mid 2004 Emissions

				CO2		CO		HCs		NOx		SOx		PM						CO2		CO		HCs		NOx		SOx		PM

				Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes						Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes

		Crane		979		7		2		17		1		1				Excavator		1,958		13		3		33		3		3

		Truck		5,146		35		6		82		9		5				Crane		7,578		52		109		311		379		22

		Total		6,125		42		8		98		10		6				Truck		10,293		70		12		163		18		10

																		Minibus / cars / pick ups		29,838		136		56		281		31		47

																		Auxiliary plants		3,789		26		12		124		0		10

																		Construction Generator		1,516		10		5		50		0		4

																		Camp Generator		4,421		23		2		86		5		3

																		Total		59,391		331		200		1,049		436		97

		Construction Camp

		Power Generation requirements:				0.4		MW										Atmospheric Emissions from Construction Activities (Tonnes)

																				CO		NOx		SOx		PM		CH4		NMVOC

				CO2		CO		HCs		NOx		SOx		PM				Excavators		13		33		3		3		1		3

				Tonnes		Tonnes		Tonnes		Tonnes		Tonnes		Tonnes				Cranes		52		311		379		22		16		93

		Camp		4,421.25		22.78		2.41		85.75		5.41		2.68				Trucks		70		163		18		10		2		10

		Total		4,421		23		2		86		5		3				Minibus		136		281		31		47		8		48

																		Auxiliary plants		26		124		0		10		2		10

																		Site Generators		10		50		0		4		1		4

																		Camp Generator		23		86		5		3		0		2

		Atmospheric Emissions from Construction Activities (Tonnes)																		CO2

																		Excavators		1,958

				CO2 (Ktonnes)		CO		HCs		NOx		SOx		PM				Cranes		7,578

		Construction Equipment		66		373		208		1,147		446		104				Trucks		10,293

		Construction Camp		4		23		2		86		5		3				Minibus		29,838

		Total		70		395		210		1,233		452		106				Auxiliary plants		3,789

																		Site Generators		1,516

																		Camp Generator		4,421

		Domestic Wastes

		Crew		600

		Duration		30		months

		Grey Water		Per day		132

				Number of days		900

				Total		118,800

		Black Water		Per day		60

				Number of days		900

				Total		54,000

		BOD (kg)		Per day		46

				Total		41,472
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		Emission  Factors (E&P Forum - Report No. 2.59/197) - Tonnes of Emissions per Tonnes of Fuel Used																								Fugitives				CH4		NMVOC

																												2005		1		8

				GT Gas		Engine Gas		Heaters Gas		Flare Gas								External Floating Roof Tanks										2006		3		18

		CO2		2.7500		2.7500		2.7500		2.6100						CH4		0.00										2007		4		23

		CO		0.0027		0.0096		0.0080		0.0087						VOC		0.00										2008		5		26

		NOx		0.0067		0.0067		0.0031		0.0015																		2009		4		23

		SOx		0.0000		0.0000		0.0000		0.0000																		2010		4		21

		CH4		0.0004		0.0280		0.0001		0.0350																		2011		3		19

		VOC		0.0001		0.0030		0.0006		0.0150																		2012		2		14

																												2013		2		10

		Assumptions																										2014		1		6

																												2015		1		6

		One operating year				365.00		days		Conversion		3.41		Btu/W		Production levels year 1:				500000.00		bbld						2016		1		5

		Weeks in a year				52.00		wks/yr		Gas turbine efficiency		30.00		%		Production levels year 2:				500000.00		bbld						2017		1		4

		Days per week				7.00		d/wk		Natural Gas		9341.00		Kcal/m3		Production levels year 3:				500000.00		bbld						2018		1		4

		Crude density:				7.30		lb/gal		Natural Gas		0.71		kg/m3		Production levels year 4:				500000.00		bbld						2019		0		3

		Gallons per barrel:				42.00		gal/bbl		Natural Gas		13100.98		Kcal/kg														2020		1		3

		Natural gas:				0.04		lb/SCF		Natural Gas		3126725.96		J/Tonne														2021		0		2

		lb per tonnes				0.00		lb/Tonne				4.19		cal/J														2022		0		2

		Crude				21037.00		Btu/lb		Terminal electrical load, MW		23.72		MW														2023		0		2

		Flaring				100.00		MMSCFD		Heater fuel gas		6.82		MMSCFD		Natural gas:		0.02		kg/SCF		Heater fuel gas		25.06				2024		0		2

		Flaring Scenarios				6.00		days		Power generation fuel gas		5.42		MMSCFD		Natural gas:		0.04		lb/SCF		Power generation fuel gas		19.93

										Total fuel Gas		12.24		MMSCFD		lb per tonnes		0.00		lb/Tonne		Peak fuel Gas		45.00		MMSCFD

		Workers:				34.00		(27 permanent +7 support)		Pilot		4.00		MMSCFY

														0.10												Power				CO		NOx		SOx		CH4		NMVOC						CO2

				Power Generation		Heaters		Flares		Fugitive Emissions		Total																2005		120		297		1		19		2				2005		121853

		CO2		381676.19		479805.40		199.15		0.00		861680.74																2006		260		644		1		40		5				2006		264337

		CO		374.74		1395.80		0.66		0.00		1771.20																2007		332		825		2		52		6				2007		338480

		NOx		929.90		540.87		0.11		0.00		1470.89																2008		375		930		2		58		7				2008		381676

		SOx		1.78		2.23		0.00		0.00		4.01																2009		341		847		2		53		6				2009		347506

		CH4		58.29		12.21		2.67		3.81		76.99																2010		315		781		1		49		6				2010		320427

		NMVOC		7.08		108.17		1.14		21.59		137.99																2011		273		679		1		43		5				2011		278520

																												2012		202		501		1		31		4				2012		205667

				CO2		CO		NOx		SOx		CH4		NMVOC						Production Prof								2013		145		360		1		23		3				2013		147642

		2005		275097		565		470		1		25		44				2005		189								2014		89		221		0		14		2				2014		90906

		2006		596772		1227		1019		3		53		96				2006		410								2015		83		206		0		13		2				2015		84459

		2007		764159		1571		1304		4		68		122				2007		525								2016		77		192		0		12		1				2016		78656

		2008		861681		1771		1471		4		77		138				2008		592								2017		63		156		0		10		1				2017		63828

		2009		784537		1613		1339		4		70		126				2009		539								2018		58		143		0		9		1				2018		58670

		2010		723404		1487		1235		3		65		116				2010		497								2019		40		99		0		6		1				2019		40618

		2011		628794		1292		1073		3		56		101				2011		432								2020		42		105		0		7		1				2020		43196

		2012		464318		954		793		2		41		74				2012		319								2021		33		82		0		5		1				2021		33526

		2013		333319		685		569		2		30		53				2013		229								2022		33		82		0		5		1				2022		33526

		2014		205231		422		350		1		18		33				2014		141								2023		30		74		0		5		1				2023		30302

		2015		190676		392		325		1		17		31				2015		131								2024		30		75		0		5		1				2024		30947

		2016		177576		365		303		1		16		28				2016		122						HEATERS

		2017		144099		296		246		1		13		23				2017		99										CO		NOx		SOx		CH4		NMVOC						CO2

		2018		132454		272		226		1		12		21				2018		91								2005		446		173		1		4		35				2005		153181

		2019		91699		188		157		0		8		15				2019		63								2006		967		375		2		8		75				2006		332298

		2020		97521		200		166		0		9		16				2020		67								2007		1238		480		2		11		96				2007		425503

		2021		75688		156		129		0		7		12				2021		52								2008		1396		541		2		12		108				2008		479805

		2022		75688		156		129		0		7		12				2022		52								2009		1271		492		2		11		98				2009		436850

		2023		68410		141		117		0		6		11				2023		47								2010		1172		454		2		10		91				2010		402810

		2024		69866		144		119		0		6		11				2024		48								2011		1019		395		2		9		79				2011		350128

																												2012		752		291		1		7		58				2012		258544

				CO		NOx		SOx		CH4		NMVOC																2013		540		209		1		5		42				2013		185600

		2005		565.47		469.59		1.28		24.58		44.05																2014		332		129		1		3		26				2014		114278

		2006		1226.67		1018.69		2.78		53.32		95.57																2015		309		120		0		3		24				2015		106173

		2007		1570.74		1304.42		3.56		68.27		122.37																2016		288		111		0		3		22				2016		98879

		2008		1771.20		1470.89		4.01		76.99		137.99																2017		233		90		0		2		18				2017		80238

		2009		1612.63		1339.20		3.65		70.09		125.64																2018		215		83		0		2		17				2018		73754

		2010		1486.97		1234.85		3.37		64.63		115.85																2019		149		58		0		1		12				2019		51060

		2011		1292.50		1073.35		2.93		56.18		100.70																2020		158		61		0		1		12				2020		54302

		2012		954.41		792.59		2.16		41.48		74.36																2021		123		48		0		1		10				2021		42145

		2013		685.14		568.98		1.55		29.78		53.38																2022		123		48		0		1		10				2022		42145

		2014		421.86		350.33		0.96		18.34		32.87																2023		111		43		0		1		9				2023		38093

		2015		391.94		325.48		0.89		17.04		30.53																2024		113		44		0		1		9				2024		38903

		2016		365.01		303.12		0.83		15.87		28.44														FLARING

		2017		296.20		245.98		0.67		12.87		23.08																CO		NOx		SOx		CH4		NMVOC						CO2

		2018		272.26		226.10		0.62		11.83		21.21														2005		1		0		0		3		1				2005		199

		2019		188.49		156.53		0.43		8.19		14.68														2006		1		0		0		3		1				2006		199

		2020		200.46		166.47		0.45		8.71		15.62														2007		1		0		0		3		1				2007		199

		2021		155.58		129.20		0.35		6.76		12.12														2008		1		0		0		3		1				2008		199

		2022		155.58		129.20		0.35		6.76		12.12														2009		1		0		0		3		1				2009		199

		2023		140.62		116.78		0.32		6.11		10.96														2010		1		0		0		3		1				2010		199

		2024		143.61		119.26		0.33		6.24		11.19														2011		1		0		0		3		1				2011		199

																										2012		1		0		0		3		1				2012		199

				CO2																						2013		1		0		0		3		1				2013		199

		2005		275097.40																						2014		1		0		0		3		1				2014		199

		2006		596772.13																						2015		1		0		0		3		1				2015		199

		2007		764159.44																						2016		1		0		0		3		1				2016		199

		2008		861680.74																						2017		1		0		0		3		1				2017		199

		2009		784537.02																						2018		1		0		0		3		1				2018		199

		2010		723404.27																						2019		1		0		0		3		1				2019		199

		2011		628794.05																						2020		1		0		0		3		1				2020		199

		2012		464317.83																						2021		1		0		0		3		1				2021		199

		2013		333319.07																						2022		1		0		0		3		1				2022		199

		2014		205231.39																						2023		1		0		0		3		1				2023		199

		2015		190675.97																						2024		1		0		0		3		1				2024		199

		2016		177576.10

		2017		144098.64

		2018		132454.30

		2019		91699.13

		2020		97521.30

		2021		75688.17

		2022		75688.17

		2023		68410.46

		2024		69866.01

				Power Generation		Heaters		Routine Flaring

		2005		122243.52		153263.00		255.23

		2006		265184.35		332475.29		255.23

		2007		339565.32		425730.55		255.23

		2008		382900.33		480061.88		255.23

		2009		348620.40		437083.37		255.23

		2010		321455.17		403024.92		255.23

		2011		279413.75		350315.42		255.23

		2012		206326.36		258681.99		255.23

		2013		148115.16		185699.61		255.23

		2014		91197.54		114339.06		255.23

		2015		84729.63		106229.91		255.23

		2016		78908.51		98931.67		255.23

		2017		64032.32		80280.62		255.23

		2018		58857.99		73793.30		255.23

		2019		40747.84		51087.67		255.23

		2020		43335.00		54331.33		255.23

		2021		33633.14		42167.60		255.23

		2022		33633.14		42167.60		255.23

		2023		30399.18		38113.02		255.23

		2024		31045.97		38923.94		255.23

		Grey Water		Per day		7

				Number of days		365

				Total		2,730

		Black Water		Per day		3

				Number of days		365

				Total		1,241

		BOD (kg)		Per day		3

				Total		953

		Phase I & II														Phase I & II

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		565.47		469.59		1.28		24.58		44.05				2005		275097.40

		2006		1226.67		1018.69		2.78		53.32		95.57				2006		596772.13

		2007		1570.74		1304.42		3.56		68.27		122.37				2007		764159.44

		2008		2336.66		1940.48		5.29		101.57		182.04				2008		1136778.13

		2009		2839.30		2357.89		6.43		123.41		221.20				2009		1381309.15

		2010		3057.71		2539.27		6.92		132.91		238.22				2010		1487563.70

		2011		3063.69		2544.24		6.94		133.17		238.69				2011		1490474.79

		2012		2567.04		2131.79		5.81		111.58		199.99				2012		1248854.85

		2013		2172.11		1803.83		4.92		94.41		169.22				2013		1056723.33

		2014		1714.35		1423.68		3.88		74.52		133.56				2014		834025.44

		2015		1346.35		1118.07		3.05		58.52		104.89				2015		654993.80

		2016		1050.15		872.10		2.38		45.65		81.82				2016		510895.17

		2017		718.05		596.31		1.63		31.21		55.94				2017		349330.03

		2018		664.20		551.58		1.50		28.87		51.75				2018		323130.28

		2019		553.50		459.65		1.25		24.06		43.12				2019		269275.23

		2020		496.65		412.44		1.12		21.59		38.69				2020		241619.94

		2021		427.84		355.30		0.97		18.60		33.33				2021		208142.47

		2022		344.07		285.73		0.78		14.96		26.81				2022		167387.31

		2023		341.08		283.25		0.77		14.83		26.57				2023		165931.76

		2024		299.19		248.46		0.68		13.00		23.31				2024		145554.18

		Phase I & II & III														Phase I & II

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		565.47		469.59		1.28		24.58		44.05				2005		275097.40

		2006		1226.67		1018.69		2.78		53.32		95.57				2006		596772.13

		2007		1570.74		1304.42		3.56		68.27		122.37				2007		764159.44

		2008		2336.66		1940.48		5.29		101.57		182.04				2008		1136778.13

		2009		2839.30		2357.89		6.43		123.41		221.20				2009		1381309.15

		2010		3623.18		3008.86		8.20		157.48		282.27				2010		1762661.10

		2011		4290.37		3562.93		9.72		186.48		334.25				2011		2087246.92

		2012		4137.78		3436.21		9.37		179.85		322.37				2012		2013014.29

		2013		4508.78		3744.30		10.21		195.98		351.27				2013		2193501.47

		2014		4553.65		3781.57		10.31		197.93		354.76				2014		2215334.59

		2015		4404.06		3657.34		9.97		191.43		343.11				2015		2142557.50

		2016		4113.85		3416.34		9.32		178.81		320.50				2016		2001369.95

		2017		3285.09		2728.10		7.44		142.79		255.93				2017		1598184.88

		2018		2836.31		2355.41		6.42		123.28		220.97				2018		1379853.61

		2019		2267.85		1883.33		5.14		98.57		176.68				2019		1103300.67

		2020		1843.00		1530.52		4.17		80.11		143.58				2020		896613.74

		2021		1477.99		1227.40		3.35		64.24		115.15				2021		719037.64

		2022		1062.12		882.04		2.41		46.17		82.75				2022		516717.33

		2023		1005.27		834.83		2.28		43.70		78.32				2023		489062.04

		2024		852.69		708.11		1.93		37.06		66.43				2024		414829.41

		SD ST1

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		79.53		60.33		0.16		23.87		7.31				2005		55388.93

		2006		166.56		126.34		0.34		49.98		15.30				2006		116001.25

		2007		272.82		206.94		0.55		81.87		25.07				2007		189998.68

		2008		422.09		320.17		0.85		126.67		38.78				2008		293958.41

		2009		503.88		382.21		1.02		151.21		46.30				2009		350918.16

		2010		536.12		406.66		1.08		160.89		49.26				2010		373373.86

		2011		512.32		388.61		1.03		153.74		47.07				2011		356795.33

		2012		485.06		367.93		0.98		145.56		44.57				2012		337813.05

		2013		435.24		330.14		0.88		130.61		39.99				2013		303117.68

		2014		380.07		288.29		0.77		114.05		34.92				2014		264689.89

		2015		336.63		255.35		0.68		101.02		30.93				2015		234442.84

		2016		293.80		222.86		0.59		88.17		27.00				2016		204614.28

		2017		250.80		190.24		0.51		75.26		23.04				2017		174664.74

		2018		218.59		165.81		0.44		65.60		20.09				2018		152234.33

		2019		187.62		142.32		0.38		56.30		17.24				2019		130667.84

		2020		162.90		123.56		0.33		48.88		14.97				2020		113445.91

		2021		141.52		107.35		0.29		42.47		13.00				2021		98561.06

		2022		114.93		87.17		0.23		34.49		10.56				2022		80037.91

		2023		89.04		67.54		0.18		26.72		8.18				2023		62010.95

		2024		72.03		54.64		0.15		21.61		6.62				2024		50162.72

		ACG I + SD ST I

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		645.00		529.92		1.44		48.45		51.36				2005		330486.32

		2006		1393.24		1145.03		3.11		103.30		110.87				2006		712773.38

		2007		1843.56		1511.36		4.11		150.14		147.44				2007		954158.12

		2008		2193.29		1791.06		4.86		203.65		176.77				2008		1155639.14

		2009		2116.51		1721.41		4.67		221.30		171.93				2009		1135455.18

		2010		2023.09		1641.51		4.45		225.52		165.11				2010		1096778.13

		2011		1804.81		1461.96		3.96		209.92		147.77				2011		985589.38

		2012		1439.47		1160.52		3.14		187.05		118.93				2012		802130.88

		2013		1120.39		899.12		2.43		160.39		93.37				2013		636436.75

		2014		801.92		638.62		1.72		132.39		67.79				2014		469921.28

		2015		728.57		580.83		1.57		118.06		61.47				2015		425118.82

		2016		658.81		525.98		1.42		104.03		55.43				2016		382190.38

		2017		547.00		436.21		1.18		88.14		46.12				2017		318763.37

		2018		490.85		391.91		1.06		77.43		41.30				2018		284688.63

		2019		376.11		298.85		0.81		64.50		31.92				2019		222366.97

		2020		363.35		290.03		0.78		57.60		30.58				2020		210967.21

		2021		297.10		236.55		0.64		49.23		25.12				2021		174249.23

		2022		270.50		216.37		0.58		41.25		22.68				2022		155726.08

		2023		229.66		184.32		0.50		32.83		19.14				2023		130421.41

		2024		215.64		173.90		0.47		27.86		17.81				2024		120028.73

		ACG FFD + SD ST I

				CO		NOx		SOx		CH4		NMVOC						CO2

		2005		645.00		529.92		1.44		48.45		51.36				2005		330486.32

		2006		1393.24		1145.03		3.11		103.30		110.87				2006		712773.38

		2007		1843.56		1511.36		4.11		150.14		147.44				2007		954158.12

		2008		2758.76		2260.65		6.14		228.23		220.83				2008		1430736.54

		2009		3343.18		2740.10		7.45		274.62		267.50				2009		1732227.31

		2010		4159.30		3415.52		9.29		318.37		331.53				2010		2136034.96

		2011		4802.69		3951.53		10.75		340.23		381.33				2011		2444042.24

		2012		4622.84		3804.14		10.35		325.41		366.93				2012		2350827.34

		2013		4944.02		4074.45		11.09		326.59		391.26				2013		2496619.15

		2014		4933.72		4069.86		11.08		311.98		389.69				2014		2480024.49

		2015		4740.69		3912.69		10.65		292.45		374.04				2015		2377000.35

		2016		4407.65		3639.19		9.91		266.98		347.50				2016		2205984.23

		2017		3535.89		2918.34		7.94		218.05		278.98				2017		1772849.61

		2018		3054.90		2521.22		6.86		188.88		241.06				2018		1532087.94

		2019		2455.48		2025.65		5.51		154.88		193.92				2019		1233968.51

		2020		2005.90		1654.08		4.50		128.99		158.55				2020		1010059.65

		2021		1619.52		1334.74		3.63		106.71		128.15				2021		817598.70

		2022		1177.05		969.21		2.64		80.65		93.31				2022		596755.24

		2023		1094.32		902.37		2.46		70.42		86.50				2023		551072.99

		2024		924.72		762.75		2.08		58.68		73.05				2024		464992.13
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				Chemical		Estimated Quantity

						(litres/min) CONVERT TO M3/DAY

				Antifoam (into production manifold)		0.2 –0.3		0.3-0.4

				Corrosion Inhibitor (into export oil stream)		0.1-0.2		0.1-0.3

				Demulsifier (into production manifold)		1.0-2.0		1.4-2.9

				Methanol (at wellhead and into gas export)		5.0-6.0		7.2-8.6

				Wax Inhibitor / Pour Point Depressant (into production manifold).		0.4-0.5		0.6-0.7

				Reverse Demulsifier		0.1-0.2		0.1-0.3

				Conversation Factor:

		1		litres/min		1.44		m3/day

						0

		0.1				0.1

		0.2				0.3

		0.3				0.4

		0.4				0.6

		0.5				0.7

		1				1.4

		2				2.9

		5				7.2

		6				8.6
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