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5.6 Pipelines

5.6.1 Introduction

Oil and gas will be transferred from the offshore location to shore and between the PDQ and Chirag-1 and the C&WP and Chirag-1 by means of subsea pipelines.  A new 30” diameter pipeline will export crude oil from the PDQ to the terminal at Sangachal.  This pipeline will be approximately 188 km in length and will follow the route of the existing EOP 24” oil pipeline from Chirag-1 to shore (Figure 5.1).  It is intended to export gas to shore through the existing 24" oil pipeline from Chirag-1 to the EOP terminal at Sangachal by converting it from oil to gas service as part of the Phase 1 development.  As intended, the conversion of the EOP 24” oil line would require the installation of three interfield pipelines between Chirag-1 and the PDQ/C&WP platforms as follows:  

· one 24" diameter approximately 11.5 km interfield oil pipeline from Chirag-1 to the PDQ platform; 

· one 24" diameter approximately 11.5 km interfield gas pipeline from the PDQ platform to an existing 24” Wye near to Chirag-1; and

· one 18” (possibly 24”) diameter 11.5 km interfield gas pipeline from Chirag-1 to the C&WP installation.

As discussed in Chapter 4 (Options Assessed), an additional subsea export pipeline option is under consideration for Phase 1 at present.  This option includes continuing with the installation of the new 30” oil pipeline, but retaining the existing EOP 24” pipeline in oil service.  In addition, under this option a new 30” gas line from Phase 1 to shore would also be installed.  The installation of this dedicated gas line and retention of the existing line is being considered in order to provide additional oil and gas export capacity.  This represents an acceleration of the installation of the gas line originally planned for the ACG Phase 3 development.  This option remains under review and a final decision is not expected until a later date.

The following section describes the base case option for the pipelines and includes a description their installation, commissioning and operations as well as details the method of converting the existing line to gas service.  

5.6.2 Design details

Pipelines will be constructed of carbon steel and have been designed with consideration of the following environmental parameters:

· temperature (seawater, atmospheric); 

· seawater properties (level fluctuations, density, salinity); 

· sediment characteristics (elasticity, sheer stresses); 

· marine fouling (loading on riser structures from marine growth); 

· wave and current characteristics (velocity forces, storm stresses, wind stresses, pressure forces); and

· geohazards (mud volcano, seismic activity, and effects of fault displacement).

Stability analyses have been conducted using these parameters to ensure that the pipelines are suitable for the environmental conditions in the development area.

The outer wall of each pipeline will have a factory applied coating to provide corrosion protection, details of the coatings that will be used are shown in Table 5.22 and will be either a three layer polypropylene or Polyethylene coating or both.  In addition, each pipeline will be externally coated with concrete to provide mechanical protection against impact, and the weight required to ensure that the structure remains in a stable condition on the seabed.  The thickness of the concrete coating or density will vary and will be governed by stability requirements at that section of the pipeline as well as impact protection requirements.  The existing 24" EOP pipeline is not included in this table as the structure is already in place and is within the operational lifetime incorporated into its original design.

Table 5.22

External pipeline coatings

	Pipeline
	Wall thickness (mm)
	Coating

	30" oil export 
	24.5 & 20.6
	3 layer polypropylene and Polyethylene

	24" oil interfield
	17.5
	3 layer polypropylene

	24" gas interfield
	17.5
	3 layer polypropylene

	18" gas interfield (possibly 24”)
	14.3
	Asphalt enamel (Polyethylene)


Additional external corrosion protection has been incorporated into the pipeline design through the use of sacrificial anode protection.  These anodes corrode preferentially in the event of anti-corrosion coating damage or breakdown.  Conventional ‘half shell bracelet’ type aluminium-zinc-indium anodes will be used and attached to the pipeline at regular intervals and secured by copper cored insulated cables.

Despite external corrosion protection measures, the nature of the material that the pipelines will transport has the potential to corrode the internal structure over the lifetime of the development.  Internal coating combined with additional wall thickness to provide internal corrosion allowance will ensure that the integrity of the pipelines are not compromised.  A 3 mm internal corrosion allowance has been incorporated for the new 30" and 24" oil and gas pipelines and a 1.5 mm allowance incorporated for the 18” gas pipeline.

5.6.2.1 Other materials

The pipeline joints will be welded to and fitted with various valves, flanges and wyes.  For example, the design of the 30” oil pipeline includes two subsea wye assemblies for future tie in to the Phase 2 and Phase 3 developments.  These are all standard units and will be designed inline with the relevant international industry standards.

5.6.3 Proposed route and crossings

The new 30" oil pipeline will run from the PDQ platform initially northwest to Sangachal following the existing 24" pipeline route from Chirag-1 to Sangachal north and parallel to it from kilometer point (KP) 13 to KP 92.  At approximately KP 92 the 30” oil pipeline crosses the 24” pipeline and from this point the pipeline runs parallel and south of it onward to the shore approach and landfall.  

Selection of the existing EOP 24” pipeline corridor route for the 30” pipeline eliminates the requirement for additional data collection on the seabed characteristics along the route.  Previous surveys have been conducted along the route to evaluate the geotechnical data, seabed morphological features, platform approaches and other design criteria.  Environmental baseline information for the seabed conditions along the route have also been conducted and these are discussed in Section 6.  The route is illustrated in Figure 5.43.

Figure 5.43   Proposed ACG Phase 1 Upstream pipeline route
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Along the route, the following known pipeline and cable crossings are required:

· two crossings of Oil Rocks to Dubendi oil export pipelines.  One crossing of the 14” line (KP 75.06) and one crossing of the 20” line (KP 75.45);

· one crossing of the Oil Rocks to Zhiloy Island abandoned gas pipeline (KP 75.59);

· one crossing of an unidentified 10" coated pipeline (KP 79.47);
· future crossing of the new 20” export pipeline (Oil Rocks to Bahar) (KP 90.01);
· one crossing of the 20" export pipeline (Oil Rocks to Garadag) (KP 90.06);

· one crossing of the 24" oil Chirag to Sangachal pipeline (KP 91.84); and

· one crossing of the Krasnovodsk telephone cable (KP 104.27).

On arriving at the landfall the pipeline route will run directly to the terminal facility for a distance of approximately 1.7 km and will cross the following existing facilities:

· one crossing of the road (Baku to Astara highway);

· one crossing of the railway; and

· multiple crossings of third party pipelines / service lines (various diameters) and facilities.
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Both the interfield 24" gas pipeline from the PDQ to the Chirag Wye and the 24" oil pipeline from Chirag to the PDQ will follow the same route.  The route is approximately 11.5 km in length and has been selected to avoid, as much as possible, geotechnical hazards identified in the area.  The route has the additional benefit of being relatively homogeneous in topography and water depth (between 124-152 m).  Once at the PDQ the design of the 24" gas interfield pipeline includes a wye piece for future tie in to the C&WP platform.  The 18” (possible 24”) diameter 11.5 km interfield gas pipeline will run from Chirag-1 to the C&WP installation, again selecting an appropriate route to avoid hazards in the area as much as possible.

There are no pipeline crossings on the interfield pipelines for Phase 1, only spoolpiece crossings.

5.6.4 Installation of pipelines

It is intended to install all of the Phase 1 pipelines in 2003 and 2004.  The exact timing and schedule for the pipelines will be determined during detailed planning and will be designed to avoid the most environmentally sensitive times of the year for each phase of the installation programme.  The requirement to take account of the Shah Deniz Upstream and ACG Phase 2 projects may mean that pipe laying in Sangachal Bay may take place during either January and February or in May.  The schedule remains to be confirmed. The whole offshore installation phase is planned to occur over a period of 30 months, with the onshore installation between the landfall and the terminal expected to take approximately 8 months in total. 

The pipelay vessel selected for the installation of the pipelines is the ‘Israfil Guseinov’ (Figure 5.44).  This vessel has to date laid a maximum pipe diameter of 24" and so requires upgrading to be able to handle the new 30" line proposed for oil export.  This involves upgrading the pipe rollers and tensioners on the vessel, as well as performing an overhaul of all other equipment to ensure appropriate performance.  Upgrading of the pipelay vessel will take place at the SPS yard (Section 5.5.2).

Figure 5.44
Pipelay barge, Isralif Guseinov
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The Israfil Guseinov will be supported by a number of vessels.  These vessels are listed in Table 5.23, together with the anticipated duration of operation.

Table 5.23

Laybarge and pipelay support vessels

	Type/description of vessel
	Number of vessels
	POB

(approx)
	Duration of operation (approx days)

	Lay-barge/Saturation diving support 
	1
	210
	300

	Anchor handling vessel
	3
	15
	300

	Pipe-haul barges and tugs 
	4
	14
	180 (2 tugs for 300)

	Air Diving Support vessel
	1
	26
	Periodic support

	Survey vessel
	1
	26
	300


The majority of these vessels will be sourced from KMNF Alliance Companies in Baku and all vessels will meet MARPOL and SOLAS requirements.  

5.6.4.1 Installation method of pipelines offshore

Marine installation operations will occur within the existing exclusion zone that extends for 1,000 m across the existing pipeline corridor.  During installation, exclusion buoys placed around the laybarge installation area for the new 30” export line will indicate that the area is an exclusion zone and will ensure that other vessels do not encroach upon the area of activity.  As pipelaying progresses the exclusion buoys will be moved along the route.  These will remove the need for a chase boat to be deployed during the installation period.  

The lay-barge will be used to install pipelines in all water depths from the PDQ to the beach surf zone at Sangachal (8 m water depth).  The lay-barge is fitted with welding stations, an inspection station where the integrity of the weld is examined and field-joint coating stations.  As discussed above, the pipeline will also have an existing coating of concrete to give negative buoyancy and mechanical protection.

During installation the pipeline will be deployed from the stern of the lay-barge.  The pipeline will be held in place by the tensioning system, which allows the next section of the pipe to be welded onboard the barge.  Once the weld is completed its integrity will be checked by non-destructive examination (NDE) and visual inspection.  The weld area (field joint) will then be coated for protection with anti corrosion material and the barge moved forward to repeat the process.  

The tensioning system on the lay-barge maintains a controlled and constant deployment rate, whilst reducing bending stresses that could threaten the pipeline structure.  As the pipeline is deployed, it is supported by the stinger to control the installation curvature of the pipeline.  

The pipelaying operation is continuous with the barge moving progressively forward as sections of the pipe are welded, inspected, coated and deployed.  The Israfil Guseinov is held in position by 8-10 anchors (depending on the weather), which also serve to move the vessel forward by pulling on a system of the four forward anchors whilst simultaneously slacking off on the six stern anchors.  As pipelaying proceeds, the anchors are periodically moved forward.  A total of two anchor handling tugs (with one more on standby) will assist the pipelay barge and will pick up and move the anchors along the route as pipelaying proceeds.  The distance of this varies but is typically every 500-600 m of pipeline length.  The anchor spread of the pipelay barge is typically 600 m to 700 m either side of the pipeline, depending upon the water depth.  Pipehaul vessels will transport pipe sections to the installation site from the pipe storage yard.  Some of these vessels will also collect wastes generated from the operations on board the pipelay vessel, including sewage sludge, and transport these wastes to shore for disposal.

The offshore sections of the pipeline will generally be laid directly on the seabed and will not be trenched except in the nearshore area and possibly through any areas of mud flow.  Stability of the sections that are laid directly on the seabed will be provided by the concrete coating and concrete mattresses (or similar) where required. 

At locations where the pipeline route crosses existing services (Section 5.6.4.4) the services will be flanked on either side by pipe supports to ensure minimum separation distances are maintained between pipelines/cables (Figure 5.45). 

Figure 5.45
Typical crossing methodology offshore
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5.6.4.2 Installation vessel utilities

All vessels proposed for use in the installation programme will be equipped with certified sewage systems capable of treating effluent to International MARPOL standards for solid size and chlorine content.  Water from showers, sinks and laundry (grey water) will be discharged directly overboard without treatment, although it will be possible to divert it to the sewage treatment plant if required.  Sewage (black water) will be treated to meets all existing and anticipated national and international requirements.  The final effluent will be treated to a BOD (Biological Oxygen Demand) of 40 mg/l, Suspended Solids 40 mg/l and coliform 200 MPN per 100 ml (Most Probable Number) prior to discharge (World Bank and EXIM standard).  

Sewage sludge from all operational vessels will be transported to shore on board the pipe haul barges to a designated reception facility.

Galley food waste will be treated in a macerator prior to discharge to meet specifications of the MARPOL 73/78 Annex IV Regulations for the Prevention of Pollution by Garbage from Ships which requires that the waste be broken down into particles of less than 25 mm diameter.

Other wastes generated onboard the operational vessels (pipelay barge, supply and support vessels) will be segregated according to the following categories and stored appropriately for onshore treatment and or disposal:  

· non-hazardous combustible solid waste such as waste paper, wood and cardboard;

· non-hazardous, non-combustible waste such as scrap metal; 

· hazardous solid waste such as paint cans and empty chemical containers; and

· hazardous liquid wastes such as liquid oily wastes.

It is not possible to quantify exactly how much waste will be generated during the pipeline installation programme, however wastes types and volumes given in Table 5.24 have been estimated for a six month pipelaying programme.

Table 5.24

Estimated waste types and volumes for a 6 month pipeline installation programme offshore

	Category/Waste type
	Annual  Waste Generated (per annum)

	
	<1 Tonne
	<10 Tonne
	<100 Tonne
	>100 Tonne

	Non-Hazardous Combustible Solid Waste

	Paper and cardboard
	(
	
	
	

	Wood
	
	(
	
	

	Food Waste
	
	(
	
	

	Non-Hazardous Non Combustible Solid Waste

	Electrical wire
	(
	
	
	

	Scrap metals
	
	(
	
	

	Scrap electrical materials
	(
	
	
	

	Hazardous solid waste

	Empty drums
	
	(
	
	

	Filters
	
	(
	
	

	Rags
	
	(
	
	

	Sand/shotblast materials
	
	(
	
	

	Absorbents (spill clean-up)
	(
	
	
	

	Clinical Waste
	(
	
	
	

	Hazardous liquid waste

	Oil
	
	
	
	(

	Paints
	(
	
	
	

	Thinners
	(
	
	
	


Source: The above waste estimates were derived from waste forecast provided by Halliburton Brown & Root (2001)

Vessel drainage will be classified into the following categories:

· clean areas without potential for contamination where discharge is directly to sea;

· normally dirty areas where the normal status is total containment and recovery;

· possibly dirty areas where there is total containment and recovery potential; and

· normally clean areas where there is manual or automated intervention potential.

For these types there are 3 main drainage routes, accompanied by manual/mechanical clean up where appropriate:

· discharge to sea (clean water only);

· to the oily bilge water tank for treatment and discharge of the treated effluent to the sea and transport of the ‘sludge’ onshore; and

· to the waste oil tank.

Power generation onboard the pipeline laybarge will be provided by 5 diesel generators rated at 1150 KW each.  

5.6.4.3 Installation of pipelines in the nearshore

Marine installation will begin in the nearshore zone and move offshore.  The draft of the pipelaying barge restricts the operation of the vessel in shallow water and, as mentioned previously, the laybarge will only operate in water depths of greater than 8 m.  Therefore a number of works will be required to bring the pipeline ashore.  Pipeline pull onshore will occur from the laybarge using a shore-based winch.  The pipeline is kept afloat during this shore-pull exercise by means of floatation pontoons attached to the pipeline.  This means that the pipeline can only be pulled until it is grounded.  In order to maximise the distance that the pipe can be pulled ashore, a temporary channel will be dug into the shoreline and this will be allowed to flood.  This will allow the pipeline to be pulled across the nearshore and into a part of the shore that is not normally covered by the sea.  The trench will be backfilled leaving the shoreward end of the pipe uncovered and creating an earth “cofferdam”.  This “cofferdam” or pit will be pumped dry and the shore section of the pipeline will be trenched to meet the end of the pipeline in the “cofferdam”.  Existing access to the shore is present at the site, although there may be the requirement to upgrade areas of the site to ensure it is capable of withstanding all construction loads (materials, equipment and vehicles) required for landfall operations.  This may include the upgrade of the access road and provision of temporary drainage within the construction site to protect existing waterways and to control storm water runoff from the area.

Trenching 

The nearshore section of the pipeline will be trenched for two reasons.  The first is that it will afford some protection to the pipeline, in particular from vessels grounding on it.  The second reason for trenching is that it will assist in the pipelaying operation since the pipeline can only be pulled ashore as long as it floats.  In order to ensure the maximum distance the pipe can be pulled, a trench will create the necessary depth of water.  The base case plan for trenching is to trench the pipeline in water depths of less than 5 m (depending on the natural fluctuation of the Caspian Sea level, but approximately 650 m offshore), with a pipeline trench requirement design to a depth of 1 m from Top of Pipe (TOP).  The trench will be no more than 3 m wide and will be left to naturally backfill.  A typical pipeline shore approach is shown in Figure 5.46.

Figure 5.46
Typical pipeline shore approach
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Finger Pier

A finger pier will be built in Sangachal Bay, to allow access for an excavator to enable the trenching activities in the nearshore areas and to assist with the onshore pull.  The pier will be installed in the nearshore by dumping aggregate in the shallow marine zone to achieve the required clearance above sea level.  The final details of the operation have yet to be finalised, although it is envisaged that the following vehicles will be required during this process:

· low loading lorries/trucks and other vehicles (eg 4WD vehicles);

· backhoe digger/dredger; and

· crane.

The pier will be of a design to support vehicle access.  The planned width of the pier will average 4-5 m and will extend out to approximately the 2.5 m water depth contour (a distance of between 250 and 300 m). The current base case option is to remove the pier after pipeline installation of the pipeline if it is found to be detrimental to sediment transport mechanisms in the bay.

Once installation of the pipeline in the nearshore zone is complete, all materials deposited at the area (aggregate, sheets piles and other material) will be removed from the site to a designated disposal area.

5.6.4.4 Installation of the pipelines onshore

The onshore section of the pipeline from the shoreline to the terminal will be buried to a nominal depth of 1 m from Top of Pipe (TOP).  All topsoil removed from the trench to be excavated will be placed aside and stored so that it may be used for later reinstatement of the route, in order to maintain the environmental characteristics of the area.  Every effort will be made to avoid disturbance to this soil while it is stored during pipelay operations.

Prior to installation, a survey of the route will be conducted to establish where preparatory works may be required.  As with the shoreline works, existing access along the onshore route is available, although there may be the requirement to upgrade areas along the route to ensure it is capable of withstanding all construction loads (materials, equipment and vehicles).  This may include the upgrade of the access road and provision of temporary drainage within the construction site to protect existing waterways and to control storm water runoff from the area. All working areas will be clearly marked by a timber post fence to ensure the safety of operations and the public.

As noted earlier, the onshore pipeline route will cross a road, a railway line and various third party pipelines/service lines.  Road and rail crossings will be achieved by using uncased bored crossings or non-conductive casing. These will be run under the obstruction and the annulus between the pipeline and boring/casing will be sealed.  Exposed lengths of pipelines and cables will be supported at all times and particular care shall be taken to support the trench sides such that undermining of services is avoided.  This method ensures that pipeline crossings can be made without the need for excavation or interference to the services. Road and rail crossing methods are illustrated in Figure 5.47

Where the pipeline is to cross existing services, reinforced concrete protective slabs shall be placed over the pipelines at the crossing point.  These will extend beyond the pipe for at least 150 mm on either side and at least 3 m either side of the service being crossed, separated from the pipeline by at least 150 mm of fine grained material.  Slab settlement will be minimised by careful selection of backfill material and through material compaction.  On completion of backfilling operations, permanent surface warning tiles shall be placed on the pipelines to indicate their points of intersection with other services.  Service crossing methods are illustrated in Figure 5.48.

Figure 5.47
Road and railway crossing methods
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Figure 5.48
Service Crossing Method
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5.6.5 Pre-commissioning

Installation of the pipeline will be completed before the offshore facilities are in place.  Offshore a lay down head will be attached to an abandonment and recovery cable and the pipeline lowered by winch to the seabed at the tie-in location.  The cable will be detached and attached to a marker buoy and the pipelines left on the seabed.

The pipelines will then undergo pre-commissioning that will include:

· inspection of the pipelines to ensure that they have not been damaged during installation; and

· hydrotesting to ensure that the pipelines have suitable and sufficient strength and joint leak integrity.

Inspection will be by Remote Operated Vehicle (ROV) and any damage remediated by the pipelay barge.  The pipelines will then be flooded with filtered seawater.  Additives will be used to protect the pipelines from internal corrosion.  The precise details of which are being evaluated and have not been finalised, but these are expected to include an oxygen scavenger and a biocide.  

The 30” pipeline will be flooded with test water and fitted with three pigs, positioned in the laydown head and each actuated by valves such that the pigs can be released individually when required for the purposes of cleaning and gauging.  The 24” oil and gas and 18” gas interfield pipelines will be flooded and cleaned by running pigs from offshore to offshore from the construction/pipelay barge, with any installation wastes removed offshore.  The pipeline will then be gauged to ensure that the diameter has not been compromised along the route.  

The pipelines will then be fitted with a test head, before being hydrostatically pressure tested to 1.5 times the normal operating pressure, with the pressure held for a ‘minimum hold period’.  After the initial leak test, the pipeline will be left flooded for approximately 1 year until the offshore facilities are in place.  The waters will be treated with biocide and oxygen scavenger to ensure the pipelines are protected from corrosion.  This procedure applies to new pipelines only and so does not refer to the conversion of the existing oil pipeline to gas service. 

5.6.6 Tie in and commissioning

Once the topsides are floated out, installed onto the jacket and prior to start up there will be various hook up activities to complete. The offshore pipelines will be tied-in to the pre-installed risers on the jacket structure and the jacket riser to the topsides riser/well heads (it should be noted that new pipeline risers will be retrofitted to the Chirag-1 platform jacket for this purpose). Carrying out these operations may require the use of a number of vessels, possibly including the lay barge. The offshore tie-ins will be carried out by divers, who first measure the gap between the unconnected sections of pipe and, after fabrication and positioning of the spools on the seabed, remove the blind flanges from the spool and connect to the riser. 

Once the pipeline system is connected, the entire system will again be hydrotested for a minimum hold period to check for leaks. Pending a successful integrity test and as the pipeline is brought into service the hydrotest waters will be, in a controlled manner, pneumatically driven from the platform to the onshore terminal.

Based on the pipeline design and specifications, the following (Table 5.25) are the quantities of hydrotest water.

Table 5.25

Volumes of hydrotest water

	Pipeline/diameter
	Length

(km)
	Volume of hydrotest water (m3)

	30" oil export from ACG
	188
	85,746

	24" oil interfield (Chirag-1 to PDQ)
	12
	3,503

	24" gas interfield (PDQ to Chirag-1)
	12
	3,503

	18" gas interfield (Chirag-1 to C&WP)
	12
	1,970

	Total
	-
	94,722


The disposal options for hydrotest water are currently under evaluation and have not been finalised but the base case option is for injection into a dedicated deep disposal well onshore or possibly transfer to the Garadagh Cement Plant for use in the cement manufacturing process.  The best environmental solution for disposal of hydrotest water will be used in alignment with the terms of the PSA.

5.6.7 Conversion of the Existing 24" Oil Line to Gas Service

Conversion of the 24” EOP oil pipeline to gas service will require the oil to be dosed to promote the removal of wax from the structure.  This will be repeated in order to break down any wax accumulation over the operational life of the pipeline.  The line will then be cleaned by a series of pigs, with the wax removed at the terminal where it will be contained for disposal.  

The pipeline will then be disconnected from the existing facilities on board the Chirag-1 platform and the new interfield lines connected to the existing EOP wye that was installed in 1997.  The line will then be brought into service by controlled introduction of the gas.  Residual oil will be received at the terminal where it will be removed, treated and disposed of in accordance with hazardous waste practices.

5.6.8 Pipeline operations

The Phase 1 offshore facilities platform will export oil by means of the new 30” oil line and will export gas by means of the 24” Chirag-1 oil pipeline that will be converted to gas service.  The corrosion integrity of the 30” line is assumed through the use of the line to transport oil although periodic inspection will confirm this integrity.  During this first year of operation, in order to minimise corrosion potential and hydrate formation, methanol, at a rate of 5.33 litres/min, and a proprietary corrosion inhibitor, at a rate of 0.197 litres/min, will be injected into the line.  This inhibitor is likely to be a quaternary ammonium compound in ethylene glycol or water.  The pipelines are designed to require very little maintenance, however a pipeline integrity management system will be developed for these pipelines.  This will include:

· side scan sonar and visual inspection surveys by ROV;

· internal intelligent pig surveys; 

· corrosion monitoring; and

· flow rate monitoring.

If the integrity of the pipelines is found to be compromised in any way, remediation measures will be employed.  This may include activities such as pipeline free span correction using grout bags or corrosion repairs.

In addition to pipeline integrity tests, the 30” pipeline will require frequent pigging to remove accumulated wax build up from the crude.  Azeri crude has a relatively high wax content, and as a result, pigging operations will be required to push the wax to reception facilities at the terminal.  The options for treatment and disposal of wax is discussed in Section 5.10.

5.6.9 Emissions and discharges from pipeline installation and commissioning 

The vessel spread for installation and operation of pipelines is discussed previously. The following sections itemise and quantify the operational wastes expected from these vessels and utilities. The emissions were derived on the basis of the following key assumptions:

Installation:

· 1 lay- barge / saturation diving support (210 POB) requiring 15 tonnes daily diesel consumption will be used for 300 days;

· 3 anchor handling vessels (15 POB) requiring 6 tonnes daily diesel consumption (each) will be used for 300 days;

· 4 pipe haul barges (14 POB) and tugs requiring 15 tonnes daily diesel consumption (each) will be used for 300 days, 2 tugs will be used for 180 days; 

· 1 air diving support vessel (26 POB) requiring 6 tonnes daily diesel consumption for periodic support; and

· 1 survey vessel (15 POB) requiring 6 tonnes daily diesel consumption will be used for 300 days.  

Commissioning:

· 5 x 80 tonnes tugs (29 POB) requiring each 15 tonnes daily diesel consumption will be used for a duration of 3 months. 

The estimated emissions during the installation and commissioning period are quantified in Figure 5.49 & 5.50 and Table 5.24.

Figure 5.49
Atmospheric emissions during pipeline installation and commissioning offshore (Tonnes) 
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Figure 5.50
CO2 emissions during pipeline transportation, installation and commissioning offshore (Tonnes) 
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Sanitary waste will be generated throughout the duration of the transportation, installation and commissioning activities of the pipeline. The key assumptions for deriving the estimated amounts of sanitary waste generated are listed below:

· each crew member will generate 0.22 m3 / day of grey water;

· each crew member will generate 0.10 m3 / day of black water; and

· BOD at 240 mg/l

Table 5.26  
Estimated amounts of sanitary waste discharged to sea the transportation / installation  / commissioning pipeline activities

	Parameters
	Installation
	Commissioning

	Grey water (m3)
	Per day
	70
	33

	
	No days
	300
	300

	
	Total
	21,050
	9,900

	Black Water (m3) 
	Per day
	32
	15

	
	No days
	300
	300

	
	Total
	9,568
	4,500

	BOD (treated) (kg)
	Per day
	24
	12

	
	Total
	7,348
	3,456


The short length of the pipeline onshore; 1.7 km, indicates that the atmospheric emissions associated with the transportation / installation / commissioning activities will be minimal when compared with similar activities offshore, hence these emissions have not been quantified. 

Summary of atmospheric emissions from offshore operations

The contribution to atmospheric emissions from the different offshore components of the ACG Phase 1 project have been discussed in previous sections.  The following figures show a summary of the total contribution of atmospheric emissions from these offshore activities.  These are further discussed in Section 5.10.

Figure 5.51
Total estimated emissions by species (tonnes) resulting from offshore operations 
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Figure 5.52
Total estimated CO2 emissions (tonnes) resulting from offshore operations 
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Figure 5.53
Total estimated GHG emissions (tonnes) resulting from offshore operations
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		868.5115393589		1369.9360325469		41.0835782138		1141.576870364		493.3046448198

		880.823602283		1376.8080776128		41.1067590645		1148.7183510533		497.1393869591

		829.5769907058		1338.4409765423		40.9957650939		1121.1481400396		482.6632168419

		826.8695903795		1331.7226127697		40.9829300108		1120.7269888778		482.612077058

		807.0799861942		1312.2152153069		40.9330969376		1111.115767378		477.735547235

		807.7890266397		1308.0546582724		40.9276614526		1112.5326302837		478.6494854589

		806.4353264766		1304.6954763861		40.9212439111		1112.3220547028		478.6239155669



CO

NOx

SOx

CH4

NMVOC



Total Sewage Emissions

		2002

		2003

		2004

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014

		2015

		2016

		2017

		2018

		2019

		2020

		2021

		2022

		2023

		2024



CO2

68812.7066945898

113172.343704895

185931.00106542

565280.236343909

1338957.69806177

1515476.98251192

1607744.09623606

1547289.06790154

1484943.26016486

1355857.66952756

1101156.84762401

920089.652044454

739430.734037961

701541.360371091

674886.274968151

632964.328391682

613407.225198649

567707.047320168

574038.677204998

547537.527767537

544779.990398188

534107.915672801

534312.054459334



Pre-drilling

		410.5365450784		1459.7383672851		376.1784437916		45.8322238516		219.7810337206

		509.3552698999		2093.9301431302		779.9477911142		67.2051677718		258.2948067985

		637.0874486525		3510.4341134313		788.3136026246		60.8942101149		213.2638848586

		1651.0225460158		1882.3901204979		600.1625087077		1327.2550683925		626.9108377915

		2885.1078512687		3409.0246354692		45.5289991512		2142.0051370543		970.2508105908

		3249.9591735983		3771.0339533423		45.999102054		2339.3102544525		1052.0250574181

		3253.9553412577		3888.5825706059		45.5427479426		2345.1586746829		1024.8075762148

		3242.2935649305		3995.3466007886		45.3410630306		2329.2737190486		997.9612883636

		3067.1853698831		3901.0959346009		44.8793417825		2233.1946302305		940.5324901117

		2623.735643665		3502.5183810015		43.921253915		2004.6948422618		827.1356717903

		2205.5387540804		3035.2107159838		42.902325308		1808.4523372612		734.455876295

		1800.7063661038		2620.3823775782		42.071469518		1605.6453079212		640.7408018839

		1652.518553044		2388.0511952773		41.8049472921		1541.999213898		621.3822851802

		1542.32746295		2227.8675369066		41.6356702455		1491.4308260733		605.2501629595

		1394.5815771396		2056.5429727378		41.407721617		1417.028428406		575.8833030133

		1304.6196715667		1940.0477582122		41.3228546666		1371.1264933205		561.092313866

		1159.3398121314		1789.7738138638		41.0835782138		1295.874768044		528.723604478

		1130.4512813197		1737.1689528568		41.1067590645		1281.1574214054		527.5406701943

		1046.3039206348		1651.306546817		40.9957650939		1236.1318358815		509.0576327453

		1015.1605059211		1603.5381397454		40.9829300108		1220.6240592119		505.5433700784

		959.9843084962		1532.946889078		40.9330969376		1192.2386075079		496.3572306482

		926.2546662107		1479.070876213		40.9276614526		1175.3841507321		493.0770019752

		902.2661286331		1443.0361919418		40.9212439111		1163.1647432928		490.294814284



CO

NOx

SOx

CH4

NMVOC



Platform Transportation

		83000.0502826086

		147693.028086999

		230535.046864977

		643900.798454699

		1503613.05861971

		1785166.31997733

		2024996.71988862

		2045391.92159333

		2014920.36032213

		1862302.7398919

		1580657.95864769

		1350343.20028714

		1115138.8242984

		1034315.96268521

		965321.398962598

		880888.242735122

		829492.80795915

		753180.563988827

		735066.917365922

		687437.792021184

		658387.994448998

		622127.95760255

		605514.3984852



ACG Phase I CO2 CO2



Platform Assembly

		

		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 Assembly

		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 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

				2.61

		CO		0.0087

				0.0015

				1.28E-05

				0.035

		VOC		0.015

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

				0		0		0		35		30

		CO		0		1		1		115		99

				0		0		0		20		17

				0		0		0		0		0

				1		4		3		463		397

		VOC		1		2		1		199		170

						CO								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

						CO								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

				7		14		20

				0		0		0

				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





Platform Installation

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



CO2 (KT)

CO

NOx

SOx

CH4

VOC



Platform Operations

		0

		0

		0

		0

		0

		0



Loss of gas injection facilities



Platform Decommissioning

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



CO

NOx

SOx

CH4

VOC



Pipeline Transport onshore

		0

		0

		0



CO2



Pipeline Transport offshore

		Pre and Post Operation Activities

						CO								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

						CO								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





Pipeline Transport offshore

		0

		0





Pipeline Installation

		8193000

		259625.044343954





Pipeline Commissioning Offshore

		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		315		105		6				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														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		1,857		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

		Zykh		46,000

		Mardakyan		2,400

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

		Typical annual releases from ACG P1		19,345

		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

						BOD Treated (kg)

		2002		103,272		24,785								Govsani		565,000

		2003		214,272		51,425								Zykh		46,000

		2004		147,336		35,361								Mardakyan		2,400

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

														Typical annual releases from ACG P1		154,960

														ACG Phase I contributtion to sewage:		0.07		%





Pipeline Commissioning Offshore

		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)

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



Terminal construction

		0

		0





Terminal Operations November

		0		0

		0		0

		0		0



Total Sewage Water (m3)

BOD Treated (kg)

0

0

0

0

0

0



Antifoam Calcs

		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

				2.75		3.2		3.2		2.61		3.08

		CO		0.019		0.0052		0.008		0.0087		0.0014

				0.07		0.0125		0.059		0.0015		0.0078

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

				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

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

		CO		1		98		1		41		10		151

				4		363		1		306		25		700

				1		41		1		41		12		97

				0		1		0		1		28		30

		NMVOC		0		0		0		12		159		172

				CO								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						The emissions factors provided are those given in the project description

		Gery water:				0.22

		BOD				240		mg/l								Gray water:				0.15

																Sewage water:				0.05

								Rig								Putrescible galley waste:				0.003

		Parameters						Dada Gorgud		PDQ

						Per day		32		70.4

						No of Days		576		7300

						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

																Putrescible galley waste:				171

																Total				11,560





		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



Rig Transfer

Power Generation

Helicopters

Vessels

Flaring



		0

		0

		0

		0

		0



CO2



		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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

				7

		CO		18

				133

				18

				1

		VOC		5

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						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





		0

		0

		0

		0

		0

		0



Emissions



		Atmospheric Emissions

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")

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

						CO		HCs						PM

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

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

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

		Crane		87,704		600		1,260		3,600		4,390		250								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								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

						CO		HCs						PM								CO		HCs						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																				CO		HCs						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

						CO		HCs						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

																						CO		HCs						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

						CO		HCs						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												08/04-11/04		3		21		10		64		28		4

		Sewage water:				0.05												11/05-02/05		2		14		7		43		19		3

		Putrescible Cantine waste:				0.003

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

										242										Gray Water		Sewage		Cantine

																		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
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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

				3.2

		CO		0.008

				0.059

				8.00E-03

				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								7

								CO		18

		24		hour operations						133

		7		days per week						18

		30		days per month						1

								VOC		5

		Atmospheric Emissions (Tonnes)

				Transport in Caspian

				7,200

		CO		18

				133

				18

				1

		VOC		5

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						Transport in Caspian

		Gray water:				315

		Sewage water:				105

		Putrescible galley waste:				6

		Total				426





		0

		0

		0

		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								NMVOC						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

				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

				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

				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:				4		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																																														178,873		176		436		1		273		33

																								10950																														104,256		102		254		0.485		159		19

																																																				Power

		Estimated Emissions for Transport (Tonnes)								Estimated Emissions for the DQ Platform (Tonnes) - Nominal Operations																																										MW		CO2		CO		NOx		Sox		CH4		NMVOC

				2005		2006						2005		2006				FLARING		2005		2006														CO								NMVOC						CO2		28.3		52,687		51.5		128.4		0.2		80.4		9.6

				9,894		15,395						220,192		220,192						36,025		72,049												2005		120		21		0		483		207				2005		36,025		43.7		220,942		216.6		538.3		1.0		337.3		40.7

		CO		24		38				CO		216		216				CO		120		240												2006		240		41		0		966		414				2006		72,049		43.3		218,919		214.7		533.4		1.0		334.2		40.3

				177		278						536		536						21		41												2007		240		41		0		966		414				2007		72,049		42.3		213,863		209.7		521.0		1.0		326.5		39.4

				25		38						1		1						0		0												2008		240		41		0		966		414				2008		72,049		44		222,458		218.1		542.0		1.0		339.6		41.0

				1		1						34		34						483		966												2009		240		41		0		966		414				2009		72,049		44.3		223,975		219.6		545.7		1.0		341.9		41.3

		NMVOC		7		11				NMVOC		4		4				NMVOC		207		414												2010		240		41		0		966		414				2010		72,049		42.4		214,369		210.2		522.3		1.0		327.2		39.5

																																		2011		240		41		0		966		414				2011		72,049		36.9		186,562		182.9		454.5		0.9		284.8		34.4

																																		2012		240		41		0		966		414				2012		72,049		34.1		172,405		169.1		420.0		0.8		263.2		31.8

		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		240		41		0		966		414				2013		72,049		31.1		157,238		154.2		383.1		0.7		240.0		29.0

				2005		2006						2005		2006						2005		2006												2014		240		41		0		966		414				2014		72,049		29.5		149,148		146.2		363.4		0.7		227.7		27.5

				0.00		390,602						220,192		610,795						266,111		698,238												2015		240		41		0		966		414				2015		72,049		28.6		144,598		141.8		352.3		0.7		220.7		26.6

		CO		0.00		384				CO		216		600				CO		361		878												2016		240		41		0		966		414				2016		72,049		28.2		142,576		139.8		347.4		0.7		217.6		26.3

				0.00		952						536		1,488						734		1,808												2017		240		41		0		966		414				2017		72,049		27.7		140,048		137.3		341.2		0.7		213.8		25.8

				0.00		2						1		3						26		42												2018		240		41		0		966		414				2018		72,049		27.6		139,542		136.8		340.0		0.6		213.0		25.7

				0.00		60						34		93						518		1,061												2019		240		41		0		966		414				2019		72,049		27.6		139,542		136.8		340.0		0.6		213.0		25.7

		NMVOC		0.00		7				NMVOC		4		11				NMVOC		218		437												2020		240		41		0		966		414				2020		72,049		27.4		138,531		135.8		337.5		0.6		211.5		25.5

																																		2021		240		41		0		966		414				2021		72,049		27.2		137,520		134.8		335.0		0.6		209.9		25.3

				Power																Aqueous Emissions														2022		240		41		0		966		414				2022		72,049		27		136,509		133.9		332.6		0.6		208.4		25.2

				MW				CO								NMVOC																		2023		240		41		0		966		414				2023		72,049		26.9		136,003		133.4		331.3		0.6		207.6		25.1

		2005		28.3		220,192		216		536		1		34		4				Gray water:				0.15										2024		240		41		0		966		414				2024		72,049

		2006		43.7		602,522		592		1,468		3		92		11				Sewage water:				0.05								POWER																				CO2 (KT)		CO		NOx		SOx		CH4		NMVOC

		2007		43.3		597,007		586		1,455		3		91		11				Putrescible galley waste:				0.003												CO								NMVOC				CO2		2004		52.6865142857		52		128.3607142857		0.2450982143		80.3517857143		9.6017857143

		2008		42.3		583,219		573		1,421		3		89		11																		2005		117		289		1		18		2		2005		118724.420457838		2005		220.9415851992		217		538.2897306931		1.0281764098		337.2606467458		40.713397411

		2009		44		606,658		596		1,478		3		93		11																		2006		319		792		2		50		6		2006		324870.750516911		2006		218.9192365933		215		533.3625935701		1.0187651841		334.173592771		40.3407347344

		2010		44.3		610,795		600		1,488		3		93		11																		2007		316		784		1		49		6		2007		321897.105203255		2007		213.8633650784		210		521.0447507625		0.9952371198		326.455957834		39.4090780431

		2011		42.4		584,598		574		1,424		3		89		11																		2008		309		766		1		48		6		2008		314462.991919115		2008		222.4583466537		218		541.9850835354		1.0352348291		339.5759372269		40.9928944184

		2012		36.9		508,766		500		1,240		2		78		9								Platforms		Vessels		Total						2009		321		797		2		50		6		2009		327100.984502153		2009		223.9751081081		220		545.6804363777		1.0422932484		341.891227708		41.2723914258

		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		214.3689522299		210		522.2765350432		0.9975899262		327.2277213277		39.5022437122

		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		186.5616588982		183		454.5283996013		0.8681855726		284.7807291744		34.3781319099

		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		172.4052186566		169		420.0384397399		0.8023069926		263.1713513508		31.7694931742

		2016		28.6		394,328		387		961		2		60		7																		2013		249		618		1		39		5		2013		253503.262989169		2013		157.237604112		154		383.0849113171		0.7317227997		240.0184465399		28.9745231003

		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		149.1482096883		146		363.3763628249		0.6940778968		227.6702306408		27.4838723941

		2018		27.7		381,919		375		930		2		58		7																		2015		215		534		1		33		4		2015		219306.341882125		2015		144.5979253249		142		352.290304298		0.6729026389		220.7243591975		26.6453813719

		2019		27.6		380,540		374		927		2		58		7																		2016		209		518		1		32		4		2016		212615.639926399		2016		142.5755767189		140		347.363167175		0.6634914132		217.6373052227		26.2727186954

		2020		27.6		380,540		374		927		2		58		7																		2017		206		511		1		32		4		2017		209641.994612744		2017		140.0476409615		137		341.2042457712		0.651727381		213.7784877542		25.8068903497

		2021		27.4		377,783		371		920		2		58		7																		2018		202		502		1		31		4		2018		205924.937970674		2018		139.54205381		137		339.9724614904		0.6493745746		213.0067242605		25.7137246806

		2022		27.2		375,025		368		914		2		57		7																		2019		201		500		1		31		4		2019		205181.52664226		2019		139.54205381		137		339.9724614904		0.6493745746		213.0067242605		25.7137246806

		2023		27		372,268		365		907		2		57		7																		2020		201		500		1		31		4		2020		205181.52664226		2020		138.5308795071		136		337.5088929289		0.6446689618		211.4631972731		25.5273933423

		2024		26.9		370,889		364		904		2		57		7																		2021		200		496		1		31		4		2021		203694.703985432		2021		137.5197052041		135		335.0453243673		0.6399633489		209.9196702857		25.3410620041

		PDQ & CWP Operation Activities Only																																2022		199		493		1		31		4		2022		202207.881328604		2022		136.5085309011		134		332.5817558058		0.635257736		208.3761432983		25.1547306658

				CO								NMVOC																						2023		197		489		1		31		4		2023		200721.058671776		2023		136.0029437496		133		331.3499715251		0.6329049296		207.6043798046		25.0615649967

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

		2006		592		1,468		3		92		11																																				Emissions by sources (OCT 26,01)				CO2 (KT)		CO		NOx		SOx		CH4		NMVOC

		2007		586		1,455		3		91		11																				COMPRESSION																		2004		99		196		326		46		102		38

		2008		573		1,421		3		89		11																								CO								NMVOC				CO2		2005		272		375		936		160		459		172

		2009		596		1,478		3		93		11																						2005		100		247		0		15		2		2005		101467.963995943		2006		270		373		931		160		456		172

		2010		600		1,488		3		93		11																						2006		273		676		1		42		5		2006		277651.164685965		2007		265		368		919		160		448		171

		2011		574		1,424		3		89		11																						2007		270		670		1		42		5		2007		275109.735260921		2008		274		376		940		160		461		172

		2012		500		1,240		2		78		9																						2008		264		655		1		41		5		2008		268756.161698314		2009		275		378		944		160		463		173

		2013		462		1,145		2		72		9																						2009		274		681		1		43		5		2009		279557.236754747		2010		266		368		920		160		449		171

		2014		421		1,045		2		65		8																						2010		276		686		1		43		5		2010		281463.308823529		2011		238		341		853		159		406		166

		2015		399		991		2		62		8																						2011		264		656		1		41		5		2011		269391.519054574		2012		224		327		818		159		385		163

		2016		387		961		2		60		7																						2012		230		571		1		36		4		2012		234446.864460231		2013		209		312		781		159		361		160

		2017		382		947		2		59		7																						2013		213		528		1		33		4		2013		216656.858484929		2014		201		304		761		159		349		159

		2018		375		930		2		58		7																						2014		194		481		1		30		4		2014		197596.137797105		2015		196		300		750		159		342		158

		2019		374		927		2		58		7																						2015		184		457		1		29		3		2015		187430.420096933		2016		194		298		745		159		339		158

		2020		374		927		2		58		7																						2016		178		443		1		28		3		2016		181712.203890586		2017		191		296		739		159		335		157

		2021		371		920		2		58		7																						2017		176		437		1		27		3		2017		179170.774465542		2018		191		295		738		159		334		157

		2022		368		914		2		57		7																						2018		173		429		1		27		3		2018		175993.987684238		2019		191		295		738		159		334		157

		2023		365		907		2		57		7																						2019		172		427		1		27		3		2019		175358.630327978		2020		190		294		736		159		333		157

		2024		364		904		2		57		7																						2020		172		427		1		27		3		2020		175358.630327978		2021		189		293		733		159		331		157

		PDQ & CWP Operation Activities Only																																2021		171		424		1		27		3		2021		174087.915615456		2022		188		292		731		159		330		157

																																		2022		170		421		1		26		3		2022		172817.200902935		2023		187		292		729		159		329		156

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

		2006		602,522																														2024		168		416		1		26		3		2024		170911.128834152				Platform Turbines & Compressors		Flaring		Tranport

		2007		597,007																																												0		2004		54,374		46,169		9,911

		2008		583,219																																														2005		228,024		46,169		15,421

		2009		606,658																																														2006		225,937		46,169		15,421

		2010		610,795																																														2007		220,719		46,169		15,421

		2011		584,598																																														2008		229,589		46,169		15,421

		2012		508,766																																														2009		231,155		46,169		15,421

		2013		470,160																																														2010		221,241		46,169		15,421

		2014		428,797																																														2011		192,542		46,169		15,421

		2015		406,737																																														2012		177,932		46,169		15,421

		2016		394,328																																														2013		162,278		46,169		15,421

		2017		388,813																																														2014		153,929		46,169		15,421

		2018		381,919																																														2015		149,233		46,169		15,421

		2019		380,540																																														2016		147,146		46,169		15,421

		2020		380,540																																														2017		144,537		46,169		15,421

		2021		377,783																																														2018		144,015		46,169		15,421

		2022		375,025																																														2019		144,015		46,169		15,421

		2023		372,268																																														2020		142,972		46,169		15,421

		2024		370,889																																														2021		141,928		46,169		15,421

																																																		2022		140,884		46,169		15,421

		Total Offshore Activities																																																2023		140,363		46,169		15,421

				CO								NMVOC

		2005		144		681		26		518		218

		2006		870		1,746		42		1,059		437

		2007		864		1,733		42		1,059		436

		2008		851		1,699		42		1,057		436

		2009		874		1,756		42		1,060		437

		2010		878		1,766		42		1,061		437

		2011		852		1,703		42		1,057		436

		2012		778		1,518		41		1,045		435

		2013		740		1,424		41		1,039		434

		2014		699		1,323		41		1,033		433

		2015		678		1,269		41		1,030		433

		2016		665		1,239		41		1,028		433

		2017		660		1,226		41		1,027		433

		2018		653		1,209		41		1,026		433

		2019		652		1,205		41		1,026		432

		2020		652		1,205		41		1,026		432

		2021		649		1,199		41		1,025		432

		2022		647		1,192		41		1,025		432

		2023		644		1,185		41		1,024		432

		2024		642		1,182		41		1,024		432

		Total Offshore Activities

		2005		266,111

		2006		689,966

		2007		684,451

		2008		670,663

		2009		694,102

		2010		698,238

		2011		672,042

		2012		596,209

		2013		557,604

		2014		516,241

		2015		494,180

		2016		481,772

		2017		476,256

		2018		469,363

		2019		467,984

		2020		467,984

		2021		465,226

		2022		462,469

		2023		459,711

		2024		458,332

		GHG Emissions

				Platform Turbines & Compressors		Flaring		Transport

		2005		220,899		46,169		9,911

		2006		604,454		92,339		15,421

		2007		598,922		92,339		15,421

		2008		585,090		92,339		15,421

		2009		608,604		92,339		15,421

		2010		612,754		92,339		15,421

		2011		586,473		92,339		15,421

		2012		510,397		92,339		15,421

		2013		471,668		92,339		15,421

		2014		430,172		92,339		15,421

		2015		408,041		92,339		15,421

		2016		395,593		92,339		15,421

		2017		390,060		92,339		15,421

		2018		383,144		92,339		15,421

		2019		381,761		92,339		15,421

		2020		381,761		92,339		15,421

		2021		378,994		92,339		15,421

		2022		376,228		92,339		15,421

		2023		373,462		92,339		15,421

		2024		372,078		92,339		15,421





		



Operational CO2 Emissions (Tonnes)
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		2012		2012		2012
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		2016		2016		2016

		2017		2017		2017
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442549.752124533

92338.8655462185

15421.3576296

419781.919217805

92338.8655462185

15421.3576296

406975.01320777

92338.8655462185

15421.3576296

401283.054981088

92338.8655462185

15421.3576296

394168.107197735

92338.8655462185

15421.3576296

392745.117641065

92338.8655462185

15421.3576296

392745.117641065

92338.8655462185

15421.3576296

389899.138527723

92338.8655462185

15421.3576296

387053.159414382

92338.8655462185

15421.3576296

384207.180301041

92338.8655462185

15421.3576296

382784.190744371

92338.8655462185

15421.3576296
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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

				3.2

		CO		0.008

				0.059

				8.00E-03

				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								3

		30		days per month						CO		8

												59

		Atmospheric Emissions (Tonnes)										8

				Float Platform Off		Topple Jacket		Support Diving Vessels				0

				1,440		960		800		VOC		2

		CO		4		2		2

				27		18		15				Atmospheric Emissions Associated with Decommissioning(Tonnes)

				4		2		2

				0		0		0

		VOC		1		1		1

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						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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		0

		0



Total



		





		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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						43.2

		30		days per month				CO		108

										797

		Atmospheric Emissions (Tonnes)								108

				Transport in Caspian		Transport Outside Caspian				4

				43,200		116		VOC		32

		CO		108		289

				797		2,131

				108		289

				4		10

		VOC		32		87

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						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





		





		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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)

				72,960

		CO		182

				1,345

				182

				6

		VOC		55





		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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)

				21,600

		CO		54

				398

				0

				2

		VOC		16

						Transportation		Installation		Commissioning

		Grey Water		Per day		9		70		33

				Number of days		180		300		90

				Total		1,584		21,050		2,970

		Black Water		Per day		4		32		15

				Number of days		180		300		90

				Total		720		9,568		1,350

		BOD (kg)		Per day		3		24		12

				Total		553		7,348		1,037

				Installation		Commissioning

		CO		182		54

				1,345		398

				182		0

				6		2

		VOC		55		16

				Installation		Commissioning

		CO2		72,960		21,600





		



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)

						CO		HCs						PM

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

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

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

		Crane		87,704		600		1,260		3,600		4,390		250								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								1.00E-01

		Civils Equipment												Main contract, mid 2002 to mid 2004

		Duration		6		months								Cranes		10

		Cranes		10										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

						CO		HCs						PM								CO		HCs						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						PM		CH4		NMVOC

						CO		HCs						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)

																		Excavators		1,958

						CO		HCs						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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		0		0		0		0		0		0
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		0		0		0		0		0		0



CO

NOx

SOx

PM

CH4

NMVOC



		0

		0

		0

		0

		0

		0

		0



CO2



		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

				2.7500		2.7500		2.7500		2.6100								0.00										2007		4		23

		CO		0.0027		0.0096		0.0080		0.0087						VOC		0.00										2008		5		26

				0.0067		0.0067		0.0031		0.0015																		2009		4		23

				0.0000		0.0000		0.0000		0.0000																		2010		4		21

				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		2.00		Tonnes/hr of gas

														0.10												Power				CO								NMVOC						CO2

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

				381676.19		479805.40		75599.64		0.00		937081.22																2006		260		644		1		40		5				2006		264337

		CO		374.74		1395.80		252.00		0.00		2022.53																2007		332		825		2		52		6				2007		338480

				929.90		540.87		43.45		0.00		1514.22																2008		375		930		2		58		7				2008		381676

				1.78		2.23		0.37		0.00		4.38																2009		341		847		2		53		6				2009		347506

				58.29		12.21		1013.79		3.81		1088.10																2010		315		781		1		49		6				2010		320427

		NMVOC		7.08		108.17		434.48		21.59		571.33																2011		273		679		1		43		5				2011		278520

																												2012		202		501		1		31		4				2012		205667

						CO								NMVOC						Production Prof								2013		145		360		1		23		3				2013		147642

		2005		299170		646		483		1		347		182				2005		189								2014		89		221		0		14		2				2014		90906

		2006		648992		1401		1049		3		754		396				2006		410								2015		83		206		0		13		2				2015		84459

		2007		831026		1794		1343		4		965		507				2007		525								2016		77		192		0		12		1				2016		78656

		2008		937081		2023		1514		4		1088		571				2008		592								2017		63		156		0		10		1				2017		63828

		2009		853187		1841		1379		4		991		520				2009		539								2018		58		143		0		9		1				2018		58670

		2010		786705		1698		1271		4		913		480				2010		497								2019		40		99		0		6		1				2019		40618

		2011		683816		1476		1105		3		794		417				2011		432								2020		42		105		0		7		1				2020		43196

		2012		504947		1090		816		2		586		308				2012		319								2021		33		82		0		5		1				2021		33526

		2013		362486		782		586		2		421		221				2013		229								2022		33		82		0		5		1				2022		33526

		2014		223190		482		361		1		259		136				2014		141								2023		30		74		0		5		1				2023		30302

		2015		207361		448		335		1		241		126				2015		131								2024		30		75		0		5		1				2024		30947

		2016		193115		417		312		1		224		118				2016		122						HEATERS

		2017		156708		338		253		1		182		96				2017		99										CO								NMVOC						CO2

		2018		144045		311		233		1		167		88				2018		91								2005		446		173		1		4		35				2005		153181

		2019		99723		215		161		0		116		61				2019		63								2006		967		375		2		8		75				2006		332298

		2020		106055		229		171		0		123		65				2020		67								2007		1238		480		2		11		96				2007		425503

		2021		82311		178		133		0		96		50				2021		52								2008		1396		541		2		12		108				2008		479805

		2022		82311		178		133		0		96		50				2022		52								2009		1271		492		2		11		98				2009		436850

		2023		74397		161		120		0		86		45				2023		47								2010		1172		454		2		10		91				2010		402810

		2024		75980		164		123		0		88		46				2024		48								2011		1019		395		2		9		79				2011		350128

																												2012		752		291		1		7		58				2012		258544

				CO								NMVOC																2013		540		209		1		5		42				2013		185600

		2005		645.71		483.43		1.40		347.38		182.40																2014		332		129		1		3		26				2014		114278

		2006		1400.74		1048.70		3.03		753.59		395.68																2015		309		120		0		3		24				2015		106173

		2007		1793.63		1342.85		3.88		964.96		506.67																2016		288		111		0		3		22				2016		98879

		2008		2022.53		1514.22		4.38		1088.10		571.33																2017		233		90		0		2		18				2017		80238

		2009		1841.46		1378.66		3.99		990.69		520.18																2018		215		83		0		2		17				2018		73754

		2010		1697.97		1271.23		3.68		913.49		479.64																2019		149		58		0		1		12				2019		51060

		2011		1475.90		1104.97		3.20		794.02		416.91																2020		158		61		0		1		12				2020		54302

		2012		1089.84		815.94		2.36		586.33		307.86																2021		123		48		0		1		10				2021		42145

		2013		782.36		585.74		1.69		420.91		221.00																2022		123		48		0		1		10				2022		42145

		2014		481.72		360.65		1.04		259.16		136.08																2023		111		43		0		1		9				2023		38093

		2015		447.55		335.07		0.97		240.78		126.43																2024		113		44		0		1		9				2024		38903

		2016		416.81		312.05		0.90		224.24		117.74														FLARING

		2017		338.23		253.22		0.73		181.96		95.54																CO								NMVOC						CO2

		2018		310.90		232.76		0.67		167.26		87.82														2005		252		43		0		1014		434				2005		75600

		2019		215.24		161.14		0.47		115.79		60.80														2006		252		43		0		1014		434				2006		75600

		2020		228.90		171.37		0.50		123.15		64.66														2007		252		43		0		1014		434				2007		75600

		2021		177.65		133.01		0.38		95.58		50.18														2008		252		43		0		1014		434				2008		75600

		2022		177.65		133.01		0.38		95.58		50.18														2009		252		43		0		1014		434				2009		75600

		2023		160.57		120.22		0.35		86.39		45.36														2010		252		43		0		1014		434				2010		75600

		2024		163.99		122.77		0.36		88.22		46.32														2011		252		43		0		1014		434				2011		75600

																										2012		252		43		0		1014		434				2012		75600

																										2013		252		43		0		1014		434				2013		75600

		2005		299169.51																						2014		252		43		0		1014		434				2014		75600

		2006		648992.06																						2015		252		43		0		1014		434				2015		75600

		2007		831026.42																						2016		252		43		0		1014		434				2016		75600

		2008		937081.22																						2017		252		43		0		1014		434				2017		75600

		2009		853187.13																						2018		252		43		0		1014		434				2018		75600

		2010		786705.01																						2019		252		43		0		1014		434				2019		75600

		2011		683816.03																						2020		252		43		0		1014		434				2020		75600

		2012		504947.48																						2021		252		43		0		1014		434				2021		75600

		2013		362485.81																						2022		252		43		0		1014		434				2022		75600

		2014		223189.95																						2023		252		43		0		1014		434				2023		75600

		2015		207360.88																						2024		252		43		0		1014		434				2024		75600

		2016		193114.71

		2017		156707.84

		2018		144044.58

		2019		99723.17

		2020		106054.80

		2021		82311.19

		2022		82311.19

		2023		74396.65

		2024		75979.56

				Power Generation		Heaters		Flaring

		2005		122243.52		153263.00		30932.53

		2006		265184.35		332475.29		67102.31

		2007		339565.32		425730.55		85923.69

		2008		382900.33		480061.88		96889.19

		2009		348620.40		437083.37		88214.99

		2010		321455.17		403024.92		81341.09

		2011		279413.75		350315.42		70702.92

		2012		206326.36		258681.99		52208.87

		2013		148115.16		185699.61		37479.10

		2014		91197.54		114339.06		23076.65

		2015		84729.63		106229.91		21440.01

		2016		78908.51		98931.67		19967.03

		2017		64032.32		80280.62		16202.75

		2018		58857.99		73793.30		14893.44

		2019		40747.84		51087.67		10310.84

		2020		43335.00		54331.33		10965.50

		2021		33633.14		42167.60		8510.54

		2022		33633.14		42167.60		8510.54

		2023		30399.18		38113.02		7692.22

		2024		31045.97		38923.94		7855.88

		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
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		2014		2014		2014
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		2016		2016		2016

		2017		2017		2017
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		2023		2023		2023

		2024		2024		2024



Power Generation

Heaters

Flaring

122243.51598612

153262.998273912

30932.5285373609

265184.346848198

332475.287260866

67102.3105836929

339565.322183668

425730.550760866

85923.690381558

382900.325205203

480061.8781913

96889.1899159664

348620.397441899

437083.365447822

88214.9887917329

321455.171667206

403024.921386953

81341.0935612083

279413.750825418

350315.424626084
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206326.357669695

258681.99179565

52208.8709175562

148115.159581067

185699.611665216
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91197.5436721851

114339.062204347

23076.6482739042
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106229.908856521

21440.0065523507
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19967.0290029525

64032.3178974917

80280.6181434775

16202.7530433795

58857.9891785024

73793.2954652167

14893.4396661367

40747.8386620401

51087.6660913039

10310.842845787

43335.0030215348

54331.3274304343

10965.4995344084

33633.13667343

42167.5974086953

8510.5369520781

33633.13667343

42167.5974086953

8510.5369520781

30399.1812240617

38113.0207347823

7692.2160913014

31045.9723139353

38923.9360695649

7855.8802634567
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CH4

NMVOC

1.4403695481

8.1620941059

3.124611189

17.706130071

4.0010265225

22.6724836275

4.5116337168
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0.5106071943

2.8934407677

0.3962921508
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0.3581871363
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0.3658081392

2.0729127888
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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

						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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Chart6

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014

		2015

		2016

		2017

		2018

		2019

		2020

		2021

		2022

		2023

		2024



CO2

611880.234369748

803598.455034809

733804.300296109

720016.613449362

743455.681088833

747591.987142857

721395.382134037

645563.104476924

606957.58130603

565594.520765787

543534.221810991

531125.303648918

525610.228910219

518716.385486845

517337.61680217

517337.61680217

514580.079432821

511822.542063471

509065.004694121

507686.236009447



Onshore - Rout + non Rout.

		Routine

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

		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

				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

		Non-Routine

				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

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

		CO2		163438		168763		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278

		Total Routine & Non-Routine Operations Onshore

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

		CO		1,110		1,789		1,892		2,092		1,934		1,808		1,613		1,275		1,006		743		713		686		617		593		509		521		477		477		462		465

		NOx		564		1,116		1,360		1,526		1,395		1,290		1,129		848		624		406		381		358		301		281		212		222		185		185		172		175

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

		CH4		2,216		2,316		1,359		1,368		1,361		1,356		1,347		1,333		1,321		1,309		1,308		1,307		1,304		1,303		1,299		1,300		1,298		1,298		1,297		1,297

		NMVOC		983		1,065		676		691		679		669		654		628		607		586		584		582		576		575		568		569		565		565		564		565

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

		CO2		438,536		765,535		860,437		957,958		880,815		819,682		725,072		560,596		429,597		301,509		286,954		273,854		240,376		228,732		187,977		193,799		171,966		171,966		164,688		166,144

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

		GHG		485,077		814,180		888,984		986,688		909,399		848,152		753,364		588,579		457,335		329,007		314,424		301,300		267,759		256,093		215,262		221,095		199,221		199,221		191,929		193,387





Onshore - Rout + non Rout.
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Offshore - Rout+non Rout

		



CO2



Tot Ons + Off

		



GHG



		Routine

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

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

				NOx		621		1,626		1,613		1,579		1,636		1,646		1,583		1,398		1,304		1,203		1,149		1,119		1,106		1,089		1,085		1,085		1,079		1,072		1,065		1,062

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

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

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

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

				CO2		248,098		653,941		648,426		634,638		658,077		662,214		636,017		560,185		521,579		480,216		458,156		445,747		440,232		433,338		431,959		431,959		429,202		426,444		423,687		422,308

		Non-Routine

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

				CO		1,213		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		4,878		2,007		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145

				NMVOC		2,091		860		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491

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

				CO2		363,782		149,657		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378

		Total Routine & Non-Routine Operations Offshore

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

				CO		1,297		1,249		1,029		1,015		1,038		1,043		1,017		942		904		864		842		830		825		818		816		816		814		811		808		807

				NOx		830		1,712		1,662		1,628		1,685		1,695		1,632		1,447		1,353		1,252		1,198		1,168		1,155		1,138		1,134		1,134		1,128		1,121		1,114		1,111

				SOx		28		42		42		42		42		42		42		41		41		41		41		41		41		41		41		41		41		41		41		41

				CH4		5,154		2,583		1,720		1,718		1,722		1,723		1,719		1,707		1,701		1,695		1,691		1,690		1,689		1,688		1,687		1,687		1,687		1,687		1,686		1,686

				NMVOC		2,206		1,090		720		720		720		720		720		718		718		717		717		716		716		716		716		716		716		716		716		716

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

				CO2		611,880		803,598		733,804		720,017		743,456		747,592		721,395		645,563		606,958		565,595		543,534		531,125		525,610		518,716		517,338		517,338		514,580		511,823		509,065		507,686

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

				GHG		720,120		857,847		769,934		756,102		779,616		783,766		757,485		681,410		642,680		601,185		579,054		566,605		561,072		554,156		552,773		552,773		550,007		547,240		544,474		543,091
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		Total Routine & Non-Routine Operations Onshore and Offshore

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

				CO		2,407		3,038		2,921		3,108		2,972		2,850		2,630		2,218		1,910		1,607		1,555		1,516		1,442		1,411		1,326		1,338		1,290		1,288		1,270		1,271

				NOx		1,393		2,828		3,022		3,154		3,080		2,986		2,760		2,295		1,977		1,658		1,579		1,526		1,456		1,419		1,346		1,356		1,312		1,306		1,286		1,286

				SOx		30		46		46		46		46		46		45		44		43		43		42		42		42		42		42		42		42		42		42		42

				CH4		7,371		4,900		3,080		3,086		3,083		3,078		3,066		3,040		3,022		3,004		3,000		2,996		2,993		2,991		2,987		2,987		2,985		2,984		2,983		2,983

				NMVOC		3,189		2,155		1,396		1,411		1,399		1,390		1,374		1,346		1,324		1,303		1,300		1,298		1,293		1,291		1,284		1,285		1,282		1,281		1,280		1,280

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

				CO2		1,050,416		1,569,133		1,594,241		1,677,975		1,624,270		1,567,274		1,446,467		1,206,159		1,036,554		867,104		830,488		804,979		765,987		747,448		705,314		711,137		686,546		683,788		673,753		673,830

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

				GHG		1,205,198		1,672,027		1,658,918		1,742,790		1,689,016		1,631,918		1,510,849		1,269,989		1,100,015		930,192		893,478		867,905		828,832		810,249		768,035		773,868		749,227		746,461		736,403		736,478
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		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014

		2015

		2016

		2017

		2018

		2019

		2020

		2021

		2022

		2023

		2024



GHG

720120.228769348

857847.4577118

769934.034624302

756102.126905559

779616.370027422

783765.942343045

757485.317677433

681409.825224344

642680.483611862

601184.760455632

579053.708105642

566604.991158773

561072.228071275

554156.274211904

552773.083440029

552773.083440029

550006.701896281

547240.320352532

544473.938808783

543090.748036909



Onshore - Rout + non Rout.

		Routine

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

		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

				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

		Non-Routine

				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

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

		CO2		163438		168763		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278

		Total Routine & Non-Routine Operations Onshore

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

		CO		1,110		1,789		1,892		2,092		1,934		1,808		1,613		1,275		1,006		743		713		686		617		593		509		521		477		477		462		465

		NOx		564		1,116		1,360		1,526		1,395		1,290		1,129		848		624		406		381		358		301		281		212		222		185		185		172		175

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

		CH4		2,216		2,316		1,359		1,368		1,361		1,356		1,347		1,333		1,321		1,309		1,308		1,307		1,304		1,303		1,299		1,300		1,298		1,298		1,297		1,297

		NMVOC		983		1,065		676		691		679		669		654		628		607		586		584		582		576		575		568		569		565		565		564		565

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

		CO2		438,536		765,535		860,437		957,958		880,815		819,682		725,072		560,596		429,597		301,509		286,954		273,854		240,376		228,732		187,977		193,799		171,966		171,966		164,688		166,144

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

		GHG		485,077		814,180		888,984		986,688		909,399		848,152		753,364		588,579		457,335		329,007		314,424		301,300		267,759		256,093		215,262		221,095		199,221		199,221		191,929		193,387





Onshore - Rout + non Rout.
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Offshore - Rout+non Rout

		



CO2



Tot Ons + Off

		



GHG



		Routine

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

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

				NOx		621		1,626		1,613		1,579		1,636		1,646		1,583		1,398		1,304		1,203		1,149		1,119		1,106		1,089		1,085		1,085		1,079		1,072		1,065		1,062

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

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

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

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

				CO2		248,098		653,941		648,426		634,638		658,077		662,214		636,017		560,185		521,579		480,216		458,156		445,747		440,232		433,338		431,959		431,959		429,202		426,444		423,687		422,308

		Non-Routine

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

				CO		1,213		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		4,878		2,007		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145

				NMVOC		2,091		860		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491

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

				CO2		363,782		149,657		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378

		Total Routine & Non-Routine Operations Offshore

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

				CO		1,297		1,249		1,029		1,015		1,038		1,043		1,017		942		904		864		842		830		825		818		816		816		814		811		808		807

				NOx		830		1,712		1,662		1,628		1,685		1,695		1,632		1,447		1,353		1,252		1,198		1,168		1,155		1,138		1,134		1,134		1,128		1,121		1,114		1,111

				SOx		28		42		42		42		42		42		42		41		41		41		41		41		41		41		41		41		41		41		41		41

				CH4		5,154		2,583		1,720		1,718		1,722		1,723		1,719		1,707		1,701		1,695		1,691		1,690		1,689		1,688		1,687		1,687		1,687		1,687		1,686		1,686

				NMVOC		2,206		1,090		720		720		720		720		720		718		718		717		717		716		716		716		716		716		716		716		716		716

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

				CO2		611,880		803,598		733,804		720,017		743,456		747,592		721,395		645,563		606,958		565,595		543,534		531,125		525,610		518,716		517,338		517,338		514,580		511,823		509,065		507,686

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

				GHG		720,120		857,847		769,934		756,102		779,616		783,766		757,485		681,410		642,680		601,185		579,054		566,605		561,072		554,156		552,773		552,773		550,007		547,240		544,474		543,091





		



CO

NOx

SOx

CH4

NMVOC



		



CO2



		



GHG



		

		Total Routine & Non-Routine Operations Onshore and Offshore

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

				CO		2,407		3,038		2,921		3,108		2,972		2,850		2,630		2,218		1,910		1,607		1,555		1,516		1,442		1,411		1,326		1,338		1,290		1,288		1,270		1,271

				NOx		1,393		2,828		3,022		3,154		3,080		2,986		2,760		2,295		1,977		1,658		1,579		1,526		1,456		1,419		1,346		1,356		1,312		1,306		1,286		1,286

				SOx		30		46		46		46		46		46		45		44		43		43		42		42		42		42		42		42		42		42		42		42

				CH4		7,371		4,900		3,080		3,086		3,083		3,078		3,066		3,040		3,022		3,004		3,000		2,996		2,993		2,991		2,987		2,987		2,985		2,984		2,983		2,983

				NMVOC		3,189		2,155		1,396		1,411		1,399		1,390		1,374		1,346		1,324		1,303		1,300		1,298		1,293		1,291		1,284		1,285		1,282		1,281		1,280		1,280

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

				CO2		1,050,416		1,569,133		1,594,241		1,677,975		1,624,270		1,567,274		1,446,467		1,206,159		1,036,554		867,104		830,488		804,979		765,987		747,448		705,314		711,137		686,546		683,788		673,753		673,830

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

				GHG		1,205,198		1,672,027		1,658,918		1,742,790		1,689,016		1,631,918		1,510,849		1,269,989		1,100,015		930,192		893,478		867,905		828,832		810,249		768,035		773,868		749,227		746,461		736,403		736,478
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		2005		2005		2005		2005		2005

		2006		2006		2006		2006		2006

		2007		2007		2007		2007		2007

		2008		2008		2008		2008		2008

		2009		2009		2009		2009		2009

		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011

		2012		2012		2012		2012		2012

		2013		2013		2013		2013		2013

		2014		2014		2014		2014		2014

		2015		2015		2015		2015		2015

		2016		2016		2016		2016		2016

		2017		2017		2017		2017		2017

		2018		2018		2018		2018		2018

		2019		2019		2019		2019		2019

		2020		2020		2020		2020		2020

		2021		2021		2021		2021		2021

		2022		2022		2022		2022		2022

		2023		2023		2023		2023		2023

		2024		2024		2024		2024		2024



CO

NOx

SOx

CH4

NMVOC

1297.0319263865

829.9646448739

27.6316955966

5154.2854476

2205.5231154202

1248.6438640632

1712.1913770856

42.2014899106

2583.2858417615

1089.6580979171

1028.9654634107

1661.8126495404

41.8605813445

1720.4635394377

720.1358183492

1015.4284617793

1628.2208306774

41.7964059294

1718.3577836284

719.8801194295

1038.4413645526

1685.3269227445

41.9055041351

1721.9375685043

720.314807593

1042.502465042

1695.4044684034

41.9247567597

1722.5692952471

720.3915172689

1016.7821619424

1631.5800125637

41.8028234709

1718.5683592094

719.9056893215

942.32865297

1446.8250088173

41.4498586876

1706.9867022581

718.4993452631

904.4250484022

1352.7679160009

41.2701675252

1701.090585992

717.7833882879

863.8140435082

1251.9924594119

41.0776412798

1694.773318564

717.0162915288

842.154840898

1198.2455492312

40.9749606156

1691.4041092691

716.6071732573

829.9715394298

1168.0129122545

40.9172027419

1689.5089290407

716.3770442296

824.5567387772

1154.5761847093

40.8915325759

1688.666626717

716.2747646617

817.7882379616

1137.7802752778

40.8594448683

1687.6137488123

716.1469152018

816.4345377984

1134.4210933915

40.8530273268

1687.4031732314

716.1213453099

816.4345377984

1134.4210933915

40.8530273268

1687.4031732314

716.1213453099

813.7271374722

1127.7027296189

40.8401922438

1686.9820220695

716.0702055259

811.0197371459

1120.9843658463

40.8273571607

1686.5608709077

716.019065742

808.3123368196

1114.2660020737

40.8145220777

1686.1397197458

715.967925958

806.9586366565

1110.9068201874

40.8081045362

1685.9291441649

715.9423560661



Onshore - Rout + non Rout.

		Routine

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

		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

				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

		Non-Routine

				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

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

		CO2		163438		168763		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278		96278

		Total Routine & Non-Routine Operations Onshore

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

		CO		1,110		1,789		1,892		2,092		1,934		1,808		1,613		1,275		1,006		743		713		686		617		593		509		521		477		477		462		465

		NOx		564		1,116		1,360		1,526		1,395		1,290		1,129		848		624		406		381		358		301		281		212		222		185		185		172		175

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

		CH4		2,216		2,316		1,359		1,368		1,361		1,356		1,347		1,333		1,321		1,309		1,308		1,307		1,304		1,303		1,299		1,300		1,298		1,298		1,297		1,297

		NMVOC		983		1,065		676		691		679		669		654		628		607		586		584		582		576		575		568		569		565		565		564		565

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

		CO2		438,536		765,535		860,437		957,958		880,815		819,682		725,072		560,596		429,597		301,509		286,954		273,854		240,376		228,732		187,977		193,799		171,966		171,966		164,688		166,144

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

		GHG		485,077		814,180		888,984		986,688		909,399		848,152		753,364		588,579		457,335		329,007		314,424		301,300		267,759		256,093		215,262		221,095		199,221		199,221		191,929		193,387





Onshore - Rout + non Rout.
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Offshore - Rout+non Rout

		



CO2



Tot Ons + Off

		



GHG



		Routine

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

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

				NOx		621		1,626		1,613		1,579		1,636		1,646		1,583		1,398		1,304		1,203		1,149		1,119		1,106		1,089		1,085		1,085		1,079		1,072		1,065		1,062

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

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

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

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

				CO2		248,098		653,941		648,426		634,638		658,077		662,214		636,017		560,185		521,579		480,216		458,156		445,747		440,232		433,338		431,959		431,959		429,202		426,444		423,687		422,308

		Non-Routine

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

				CO		1,213		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		4,878		2,007		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145		1,145

				NMVOC		2,091		860		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491		491

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

				CO2		363,782		149,657		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378		85,378

		Total Routine & Non-Routine Operations Offshore

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

				CO		1,297		1,249		1,029		1,015		1,038		1,043		1,017		942		904		864		842		830		825		818		816		816		814		811		808		807

				NOx		830		1,712		1,662		1,628		1,685		1,695		1,632		1,447		1,353		1,252		1,198		1,168		1,155		1,138		1,134		1,134		1,128		1,121		1,114		1,111

				SOx		28		42		42		42		42		42		42		41		41		41		41		41		41		41		41		41		41		41		41		41

				CH4		5,154		2,583		1,720		1,718		1,722		1,723		1,719		1,707		1,701		1,695		1,691		1,690		1,689		1,688		1,687		1,687		1,687		1,687		1,686		1,686

				NMVOC		2,206		1,090		720		720		720		720		720		718		718		717		717		716		716		716		716		716		716		716		716		716

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

				CO2		611,880		803,598		733,804		720,017		743,456		747,592		721,395		645,563		606,958		565,595		543,534		531,125		525,610		518,716		517,338		517,338		514,580		511,823		509,065		507,686

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

				GHG		720,120		857,847		769,934		756,102		779,616		783,766		757,485		681,410		642,680		601,185		579,054		566,605		561,072		554,156		552,773		552,773		550,007		547,240		544,474		543,091
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		Total Routine & Non-Routine Operations Onshore and Offshore

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

				CO		2,407		3,038		2,921		3,108		2,972		2,850		2,630		2,218		1,910		1,607		1,555		1,516		1,442		1,411		1,326		1,338		1,290		1,288		1,270		1,271

				NOx		1,393		2,828		3,022		3,154		3,080		2,986		2,760		2,295		1,977		1,658		1,579		1,526		1,456		1,419		1,346		1,356		1,312		1,306		1,286		1,286

				SOx		30		46		46		46		46		46		45		44		43		43		42		42		42		42		42		42		42		42		42		42

				CH4		7,371		4,900		3,080		3,086		3,083		3,078		3,066		3,040		3,022		3,004		3,000		2,996		2,993		2,991		2,987		2,987		2,985		2,984		2,983		2,983

				NMVOC		3,189		2,155		1,396		1,411		1,399		1,390		1,374		1,346		1,324		1,303		1,300		1,298		1,293		1,291		1,284		1,285		1,282		1,281		1,280		1,280

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

				CO2		1,050,416		1,569,133		1,594,241		1,677,975		1,624,270		1,567,274		1,446,467		1,206,159		1,036,554		867,104		830,488		804,979		765,987		747,448		705,314		711,137		686,546		683,788		673,753		673,830

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

				GHG		1,205,198		1,672,027		1,658,918		1,742,790		1,689,016		1,631,918		1,510,849		1,269,989		1,100,015		930,192		893,478		867,905		828,832		810,249		768,035		773,868		749,227		746,461		736,403		736,478
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Chart1

		Installation		Installation		Installation		Installation		Installation

		Commissioning		Commissioning		Commissioning		Commissioning		Commissioning
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All Emissions - New

				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

						13,688		59,391		42,707		43,200		72,960		21,600		56,769		7,200		3,200		below		below		below

				CO		92		331		151		108		182		54		342		18		8

						226		1,049		700		797		1,345		398		1,068		133		59

						41		436		97		108		182		0		464		18		8

						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

						68,813		113,172		135,531		565,280		1,338,958		1,515,477		1,607,744		1,547,289		1,484,943		1,355,858		1,101,157		920,090		739,431		701,541		674,886		632,964		613,407		567,707		574,039		547,538		544,780		534,108		534,312

						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		1,545		2,663		2,887		2,692		2,572		2,354		1,942		1,560		1,222		1,147		1,094		1,004		971		869		881		830		827		807		808		806		1,337

						1,194		2,027		2,495		1,730		3,089		3,247		3,078		3,028		2,871		2,519		2,104		1,784		1,658		1,581		1,492		1,458		1,370		1,377		1,338		1,332		1,312		1,308		1,305		1,943

						353		529		464		29		46		46		46		45		45		44		43		42		42		42		41		41		41		41		41		41		41		41		41		95

						35		43		25		1,271		2,024		2,147		2,047		1,974		1,855		1,643		1,466		1,298		1,274		1,254		1,210		1,194		1,142		1,149		1,121		1,121		1,111		1,113		1,112

				NMVOC		200		253		168		614		943		1,008		956		916		854		744		656		570		560		551		528		520		493		497		483		483		478		479		479

				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

						0		266,111		689,966		684,451		670,663		694,102		698,238		672,042		596,209		557,604		516,241		494,180		481,772		476,256		469,363		467,984		467,984		465,226		462,469		459,711		458,332

				CO		0		144		870		864		851		874		878		852		778		740		699		678		665		660		653		652		652		649		647		644		642

						0		681		1,746		1,733		1,699		1,756		1,766		1,703		1,518		1,424		1,323		1,269		1,239		1,226		1,209		1,205		1,205		1,199		1,192		1,185		1,182

						0		26		42		42		42		42		42		42		41		41		41		41		41		41		41		41		41		41		41		41		41

						0		518		1,059		1,059		1,057		1,060		1,061		1,057		1,045		1,039		1,033		1,030		1,028		1,027		1,026		1,026		1,026		1,025		1,025		1,024		1,024

				NMVOC		0		218		437		436		436		437		437		436		435		434		433		433		433		433		433		432		432		432		432		432		432

				Onshore (Terminal)

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

								299170		648992		831026		937081		853187		786705		683816		504947		362486		223190		207361		193115		156708		144045		99723		106055		82311		82311		74397		75980

				CO				646		1401		1794		2023		1841		1698		1476		1090		782		482		448		417		338		311		215		229		178		178		161		164

								483		1049		1343		1514		1379		1271		1105		816		586		361		335		312		253		233		161		171		133		133		120		123

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

								347		754		965		1088		991		913		794		586		421		259		241		224		182		167		116		123		96		96		86		88

				NMVOC				182		396		507		571		520		480		417		308		221		136		126		118		96		88		61		65		50		50		45		46

				CO2

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

				CO2		68,813		113,172		135,531		565,280		1,338,958		1,515,477		1,607,744		1,547,289		1,484,943		1,355,858		1,101,157		920,090		739,431		701,541		674,886		632,964		613,407		567,707		574,039		547,538		544,780		534,108		534,312

		ACG Phase I Emissions

		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		14187.3435880189		34520.6843821044		44604.0457995575		78620.5621107893		164655.360557941		269689.337465411		417252.623652557		498102.853691785		529977.100157269		506445.070364344		479501.111023683		430253.548242684		375708.090260442		332774.602314122		290435.123994446		247923.91434344		216085.582760501		185473.516668659		161028.240160924		139900.264253647		113608.004050811		88020.0419297488		71202.3440258659

				CO		46.3090852299		46.4611793416		60.0323142009		105.8149367995		221.6086492308		362.9732405016		561.5777706984		670.393604014		713.292958645		681.6213427413		645.3576315923		579.0756361029		505.6632356553		447.8793151178		390.8948685272		333.6792897814		290.8282727726		249.6276790367		216.726929929		188.2909155416		152.904322302		118.465639571		95.8308021565

				NOx		265.9212580253		67.0710528457		86.6622538487		152.7537466443		319.9127881437		523.9857821138		810.6899753561		967.7757964691		1029.7050225945		983.9840862325		931.6340313841		835.9497787417		729.9721204101		646.5556328624		564.293260645		481.6972275689		419.8377813168		360.3608752441		312.8655702748		271.8155269757		220.7316737711		171.0162179406		138.3407155558

				SOx		23.2967590689		250.7990605535		324.0565181035		571.1927057796

				CH4		10.4794646363		24.6498121651		31.8499291205		56.1397354379		117.5736745195		192.5741517135		297.943073335		355.6749236631		378.435022495		361.6317602004		342.3921782333		307.2265031063		268.2778171869		237.6207652654		207.3878713808		177.0323511596		154.29789768		132.4390703521		114.9836958418		99.8970703341		81.1228401299		62.8515204483		50.84268859

				NMVOC		19.9664984037		5.6583447719		7.3111258909		12.8868316069		26.9889434483		44.2052433203		68.3925954505		81.6448957638		86.8694583435		83.0122828519		78.5958521177		70.5235993689		61.5829595024		54.5456576235		47.6057208846		40.6376353677		35.4189596582		30.4012832352		26.3944159033		22.9312930204		18.6216834132		14.4275165164		11.6708987171

				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		1,651		2,885		3,250		3,254		3,242		3,067		2,624		2,206		1,801		1,653		1,542		1,395		1,305		1,159		1,130		1,046		1,015		960		926		902

				NOx		1,460		2,094		2,581		1,882		3,409		3,771		3,889		3,995		3,901		3,503		3,035		2,620		2,388		2,228		2,057		1,940		1,790		1,737		1,651		1,604		1,533		1,479		1,443

				SOx		376		780		788		600		46		46		46		45		45		44		43		42		42		42		41		41		41		41		41		41		41		41		41

				CH4		46		67		57		1,327		2,142		2,339		2,345		2,329		2,233		2,005		1,808		1,606		1,542		1,491		1,417		1,371		1,296		1,281		1,236		1,221		1,192		1,175		1,163

				NMVOC		220		258		175		627		970		1,052		1,025		998		941		827		734		641		621		605		576		561		529		528		509		506		496		493		490

				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		83,000		147,693		180,135		643,901		1,503,613		1,785,166		2,024,997		2,045,392		2,014,920		1,862,303		1,580,658		1,350,343		1,115,139		1,034,316		965,321		880,888		829,493		753,181		735,067		687,438		658,388		622,128		605,514





All Emissions - New

		364.2274598486		1193.8171092598		352.8816847227		35.3527592153		199.8145353169

		462.8940905583		2026.8590902845		529.1487305606		42.5553556067		252.6364620266

		577.0551344516		3423.7718595825		464.2570845211		29.0442809943		205.9527589677

		1545.2076092162		1729.6363738536		28.9698029281		1271.1153329547		614.0240061846

		2663.4992020379		3089.1118473255		45.5289991512		2024.4314625348		943.2618671425

		2886.9859330968		3247.0481712285		45.999102054		2146.736102739		1007.8198140978

		2692.3775705594		3077.8925952498		45.5427479426		2047.2156013479		956.4149807643

		2571.8999609165		3027.5708043195		45.3410630306		1973.5987953854		916.3163925998

		2353.8924112381		2871.3909120063		44.8793417825		1854.7596077355		853.6630317682

		1942.1143009237		2518.534294769		43.921253915		1643.0630820613		744.1233889384

		1560.1811224882		2103.5766845997		42.902325308		1466.0601590279		655.8600241773

		1221.6307300009		1784.4325988365		42.071469518		1298.4188048148		570.217202515

		1146.8553173887		1658.0790748673		41.8049472921		1273.721396711		559.7993256778

		1094.4481478322		1581.3119040442		41.6356702455		1253.8100608079		550.704505336

		1003.6867086123		1492.2497120928		41.407721617		1209.6405570252		528.2775821286

		970.9403817853		1458.3505306433		41.3228546666		1194.0941421608		520.4546784983

		868.5115393589		1369.9360325469		41.0835782138		1141.576870364		493.3046448198

		880.823602283		1376.8080776128		41.1067590645		1148.7183510533		497.1393869591

		829.5769907058		1338.4409765423		40.9957650939		1121.1481400396		482.6632168419

		826.8695903795		1331.7226127697		40.9829300108		1120.7269888778		482.612077058

		807.0799861942		1312.2152153069		40.9330969376		1111.115767378		477.735547235

		807.7890266397		1308.0546582724		40.9276614526		1112.5326302837		478.6494854589

		806.4353264766		1304.6954763861		40.9212439111		1112.3220547028		478.6239155669



CO

NOx

SOx

CH4

NMVOC



Chirag Flaring

		68812.7066945898

		113172.343704895

		185931.00106542

		565280.236343909

		1338957.69806177

		1515476.98251192

		1607744.09623606

		1547289.06790154

		1484943.26016486

		1355857.66952756

		1101156.84762401

		920089.652044454

		739430.734037961

		701541.360371091

		674886.274968151

		632964.328391682

		613407.225198649

		567707.047320168

		574038.677204998

		547537.527767537

		544779.990398188

		534107.915672801

		534312.054459334



CO2



Daily Flaring

		68812.7066945898

		113172.343704895

		185931.00106542

		565280.236343909

		1338957.69806177

		1515476.98251192

		1607744.09623606

		1547289.06790154

		1484943.26016486

		1355857.66952756

		1101156.84762401

		920089.652044454

		739430.734037961

		701541.360371091

		674886.274968151

		632964.328391682

		613407.225198649

		567707.047320168

		574038.677204998

		547537.527767537

		544779.990398188

		534107.915672801

		534312.054459334



CO2



TOTAL EMISSIONS Old

		364.2274598486		1193.8171092598		352.8816847227		35.3527592153		199.8145353169

		462.8940905583		2026.8590902845		529.1487305606		42.5553556067		252.6364620266

		577.0551344516		3423.7718595825		464.2570845211		29.0442809943		205.9527589677

		1545.2076092162		1729.6363738536		28.9698029281		1271.1153329547		614.0240061846

		2663.4992020379		3089.1118473255		45.5289991512		2024.4314625348		943.2618671425

		2886.9859330968		3247.0481712285		45.999102054		2146.736102739		1007.8198140978

		2692.3775705594		3077.8925952498		45.5427479426		2047.2156013479		956.4149807643

		2571.8999609165		3027.5708043195		45.3410630306		1973.5987953854		916.3163925998

		2353.8924112381		2871.3909120063		44.8793417825		1854.7596077355		853.6630317682

		1942.1143009237		2518.534294769		43.921253915		1643.0630820613		744.1233889384

		1560.1811224882		2103.5766845997		42.902325308		1466.0601590279		655.8600241773

		1221.6307300009		1784.4325988365		42.071469518		1298.4188048148		570.217202515

		1146.8553173887		1658.0790748673		41.8049472921		1273.721396711		559.7993256778

		1094.4481478322		1581.3119040442		41.6356702455		1253.8100608079		550.704505336

		1003.6867086123		1492.2497120928		41.407721617		1209.6405570252		528.2775821286

		970.9403817853		1458.3505306433		41.3228546666		1194.0941421608		520.4546784983

		868.5115393589		1369.9360325469		41.0835782138		1141.576870364		493.3046448198

		880.823602283		1376.8080776128		41.1067590645		1148.7183510533		497.1393869591

		829.5769907058		1338.4409765423		40.9957650939		1121.1481400396		482.6632168419

		826.8695903795		1331.7226127697		40.9829300108		1120.7269888778		482.612077058

		807.0799861942		1312.2152153069		40.9330969376		1111.115767378		477.735547235

		807.7890266397		1308.0546582724		40.9276614526		1112.5326302837		478.6494854589

		806.4353264766		1304.6954763861		40.9212439111		1112.3220547028		478.6239155669



CO

NOx

SOx

CH4

NMVOC



Total Sewage Emissions

		2002

		2003

		2004

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014

		2015

		2016

		2017

		2018

		2019

		2020

		2021

		2022

		2023

		2024



CO2

68812.7066945898

113172.343704895

185931.00106542

565280.236343909

1338957.69806177

1515476.98251192

1607744.09623606

1547289.06790154

1484943.26016486

1355857.66952756

1101156.84762401

920089.652044454

739430.734037961

701541.360371091

674886.274968151

632964.328391682

613407.225198649

567707.047320168

574038.677204998

547537.527767537

544779.990398188

534107.915672801

534312.054459334



Pre-drilling

		410.5365450784		1459.7383672851		376.1784437916		45.8322238516		219.7810337206

		509.3552698999		2093.9301431302		779.9477911142		67.2051677718		258.2948067985

		637.0874486525		3510.4341134313		788.3136026246		60.8942101149		213.2638848586

		1651.0225460158		1882.3901204979		600.1625087077		1327.2550683925		626.9108377915

		2885.1078512687		3409.0246354692		45.5289991512		2142.0051370543		970.2508105908

		3249.9591735983		3771.0339533423		45.999102054		2339.3102544525		1052.0250574181

		3253.9553412577		3888.5825706059		45.5427479426		2345.1586746829		1024.8075762148

		3242.2935649305		3995.3466007886		45.3410630306		2329.2737190486		997.9612883636

		3067.1853698831		3901.0959346009		44.8793417825		2233.1946302305		940.5324901117

		2623.735643665		3502.5183810015		43.921253915		2004.6948422618		827.1356717903

		2205.5387540804		3035.2107159838		42.902325308		1808.4523372612		734.455876295

		1800.7063661038		2620.3823775782		42.071469518		1605.6453079212		640.7408018839

		1652.518553044		2388.0511952773		41.8049472921		1541.999213898		621.3822851802

		1542.32746295		2227.8675369066		41.6356702455		1491.4308260733		605.2501629595

		1394.5815771396		2056.5429727378		41.407721617		1417.028428406		575.8833030133

		1304.6196715667		1940.0477582122		41.3228546666		1371.1264933205		561.092313866

		1159.3398121314		1789.7738138638		41.0835782138		1295.874768044		528.723604478

		1130.4512813197		1737.1689528568		41.1067590645		1281.1574214054		527.5406701943

		1046.3039206348		1651.306546817		40.9957650939		1236.1318358815		509.0576327453

		1015.1605059211		1603.5381397454		40.9829300108		1220.6240592119		505.5433700784

		959.9843084962		1532.946889078		40.9330969376		1192.2386075079		496.3572306482

		926.2546662107		1479.070876213		40.9276614526		1175.3841507321		493.0770019752

		902.2661286331		1443.0361919418		40.9212439111		1163.1647432928		490.294814284



CO

NOx

SOx

CH4

NMVOC



Platform Transportation

		83000.0502826086

		147693.028086999

		230535.046864977

		643900.798454699

		1503613.05861971

		1785166.31997733

		2024996.71988862

		2045391.92159333

		2014920.36032213

		1862302.7398919

		1580657.95864769

		1350343.20028714

		1115138.8242984

		1034315.96268521

		965321.398962598

		880888.242735122

		829492.80795915

		753180.563988827

		735066.917365922

		687437.792021184

		658387.994448998

		622127.95760255

		605514.3984852



ACG Phase I CO2 CO2



Platform Assembly

		

		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 Assembly

		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 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

				2.61

		CO		0.0087

				0.0015

				1.28E-05

				0.035

		VOC		0.015

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

				0		0		0		35		30

		CO		0		1		1		115		99

				0		0		0		20		17

				0		0		0		0		0

				1		4		3		463		397

		VOC		1		2		1		199		170

						CO								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

						CO								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

				7		14		20

				0		0		0

				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





Platform Installation

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



CO2 (KT)

CO

NOx

SOx

CH4

VOC



Platform Operations

		0

		0

		0

		0

		0

		0



Loss of gas injection facilities



Platform Decommissioning

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



CO

NOx

SOx

CH4

VOC



Pipeline Transport onshore

		0

		0

		0



CO2



Pipeline Transport offshore

		Pre and Post Operation Activities

						CO								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

						CO								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





Pipeline Transport offshore

		0

		0





Pipeline Installation

		8193000

		259625.044343954





Pipeline Commissioning Offshore

		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		315		105		6				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														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		1,857		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

		Zykh		46,000

		Mardakyan		2,400

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

		Typical annual releases from ACG P1		19,345

		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

						BOD Treated (kg)

		2002		103,272		24,785								Govsani		565,000

		2003		214,272		51,425								Zykh		46,000

		2004		147,336		35,361								Mardakyan		2,400

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

														Typical annual releases from ACG P1		154,960

														ACG Phase I contributtion to sewage:		0.07		%





Pipeline Commissioning Offshore

		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)

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



Terminal construction

		0

		0





Terminal Operations November

		0		0

		0		0

		0		0



Total Sewage Water (m3)

BOD Treated (kg)

0

0

0

0

0

0



Antifoam Calcs

		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

				2.75		3.2		3.2		2.61		3.08

		CO		0.019		0.0052		0.008		0.0087		0.0014

				0.07		0.0125		0.059		0.0015		0.0078

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

				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

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

		CO		1		98		1		41		10		151

				4		363		1		306		25		700

				1		41		1		41		12		97

				0		1		0		1		28		30

		NMVOC		0		0		0		12		159		172

				CO								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						The emissions factors provided are those given in the project description

		Gery water:				0.22

		BOD				240		mg/l								Gray water:				0.15

																Sewage water:				0.05

								Rig								Putrescible galley waste:				0.003

		Parameters						Dada Gorgud		PDQ

						Per day		32		70.4

						No of Days		576		7300

						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

																Putrescible galley waste:				171

																Total				11,560





		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



Rig Transfer

Power Generation

Helicopters

Vessels

Flaring



		0

		0

		0

		0

		0



CO2



		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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

				7

		CO		18

				133

				18

				1

		VOC		5

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						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





		0

		0

		0

		0

		0

		0



Emissions



		Atmospheric Emissions

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")

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

						CO		HCs						PM

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

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

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

		Crane		87,704		600		1,260		3,600		4,390		250								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								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

						CO		HCs						PM								CO		HCs						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																				CO		HCs						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

						CO		HCs						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

																						CO		HCs						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

						CO		HCs						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												08/04-11/04		3		21		10		64		28		4

		Sewage water:				0.05												11/05-02/05		2		14		7		43		19		3

		Putrescible Cantine waste:				0.003

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

										242										Gray Water		Sewage		Cantine

																		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
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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

				3.2

		CO		0.008

				0.059

				8.00E-03

				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								7

								CO		18

		24		hour operations						133

		7		days per week						18

		30		days per month						1

								VOC		5

		Atmospheric Emissions (Tonnes)

				Transport in Caspian

				7,200

		CO		18

				133

				18

				1

		VOC		5

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						Transport in Caspian

		Gray water:				315

		Sewage water:				105

		Putrescible galley waste:				6

		Total				426





		0

		0

		0

		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								NMVOC						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

				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

				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

				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:				4		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																																														178,873		176		436		1		273		33

																								10950																														104,256		102		254		0.485		159		19

																																																				Power

		Estimated Emissions for Transport (Tonnes)								Estimated Emissions for the DQ Platform (Tonnes) - Nominal Operations																																										MW		CO2		CO		NOx		Sox		CH4		NMVOC

				2005		2006						2005		2006				FLARING		2005		2006														CO								NMVOC						CO2		28.3		52,687		51.5		128.4		0.2		80.4		9.6

				9,894		15,395						220,192		220,192						36,025		72,049												2005		120		21		0		483		207				2005		36,025		43.7		220,942		216.6		538.3		1.0		337.3		40.7

		CO		24		38				CO		216		216				CO		120		240												2006		240		41		0		966		414				2006		72,049		43.3		218,919		214.7		533.4		1.0		334.2		40.3

				177		278						536		536						21		41												2007		240		41		0		966		414				2007		72,049		42.3		213,863		209.7		521.0		1.0		326.5		39.4

				25		38						1		1						0		0												2008		240		41		0		966		414				2008		72,049		44		222,458		218.1		542.0		1.0		339.6		41.0

				1		1						34		34						483		966												2009		240		41		0		966		414				2009		72,049		44.3		223,975		219.6		545.7		1.0		341.9		41.3

		NMVOC		7		11				NMVOC		4		4				NMVOC		207		414												2010		240		41		0		966		414				2010		72,049		42.4		214,369		210.2		522.3		1.0		327.2		39.5

																																		2011		240		41		0		966		414				2011		72,049		36.9		186,562		182.9		454.5		0.9		284.8		34.4

																																		2012		240		41		0		966		414				2012		72,049		34.1		172,405		169.1		420.0		0.8		263.2		31.8

		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		240		41		0		966		414				2013		72,049		31.1		157,238		154.2		383.1		0.7		240.0		29.0

				2005		2006						2005		2006						2005		2006												2014		240		41		0		966		414				2014		72,049		29.5		149,148		146.2		363.4		0.7		227.7		27.5

				0.00		390,602						220,192		610,795						266,111		698,238												2015		240		41		0		966		414				2015		72,049		28.6		144,598		141.8		352.3		0.7		220.7		26.6

		CO		0.00		384				CO		216		600				CO		361		878												2016		240		41		0		966		414				2016		72,049		28.2		142,576		139.8		347.4		0.7		217.6		26.3

				0.00		952						536		1,488						734		1,808												2017		240		41		0		966		414				2017		72,049		27.7		140,048		137.3		341.2		0.7		213.8		25.8

				0.00		2						1		3						26		42												2018		240		41		0		966		414				2018		72,049		27.6		139,542		136.8		340.0		0.6		213.0		25.7

				0.00		60						34		93						518		1,061												2019		240		41		0		966		414				2019		72,049		27.6		139,542		136.8		340.0		0.6		213.0		25.7

		NMVOC		0.00		7				NMVOC		4		11				NMVOC		218		437												2020		240		41		0		966		414				2020		72,049		27.4		138,531		135.8		337.5		0.6		211.5		25.5

																																		2021		240		41		0		966		414				2021		72,049		27.2		137,520		134.8		335.0		0.6		209.9		25.3

				Power																Aqueous Emissions														2022		240		41		0		966		414				2022		72,049		27		136,509		133.9		332.6		0.6		208.4		25.2

				MW				CO								NMVOC																		2023		240		41		0		966		414				2023		72,049		26.9		136,003		133.4		331.3		0.6		207.6		25.1

		2005		28.3		220,192		216		536		1		34		4				Gray water:				0.15										2024		240		41		0		966		414				2024		72,049

		2006		43.7		602,522		592		1,468		3		92		11				Sewage water:				0.05								POWER																				CO2 (KT)		CO		NOx		SOx		CH4		NMVOC

		2007		43.3		597,007		586		1,455		3		91		11				Putrescible galley waste:				0.003												CO								NMVOC				CO2		2004		52.6865142857		52		128.3607142857		0.2450982143		80.3517857143		9.6017857143

		2008		42.3		583,219		573		1,421		3		89		11																		2005		117		289		1		18		2		2005		118724.420457838		2005		220.9415851992		217		538.2897306931		1.0281764098		337.2606467458		40.713397411

		2009		44		606,658		596		1,478		3		93		11																		2006		319		792		2		50		6		2006		324870.750516911		2006		218.9192365933		215		533.3625935701		1.0187651841		334.173592771		40.3407347344

		2010		44.3		610,795		600		1,488		3		93		11																		2007		316		784		1		49		6		2007		321897.105203255		2007		213.8633650784		210		521.0447507625		0.9952371198		326.455957834		39.4090780431

		2011		42.4		584,598		574		1,424		3		89		11																		2008		309		766		1		48		6		2008		314462.991919115		2008		222.4583466537		218		541.9850835354		1.0352348291		339.5759372269		40.9928944184

		2012		36.9		508,766		500		1,240		2		78		9								Platforms		Vessels		Total						2009		321		797		2		50		6		2009		327100.984502153		2009		223.9751081081		220		545.6804363777		1.0422932484		341.891227708		41.2723914258

		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		214.3689522299		210		522.2765350432		0.9975899262		327.2277213277		39.5022437122

		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		186.5616588982		183		454.5283996013		0.8681855726		284.7807291744		34.3781319099

		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		172.4052186566		169		420.0384397399		0.8023069926		263.1713513508		31.7694931742

		2016		28.6		394,328		387		961		2		60		7																		2013		249		618		1		39		5		2013		253503.262989169		2013		157.237604112		154		383.0849113171		0.7317227997		240.0184465399		28.9745231003

		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		149.1482096883		146		363.3763628249		0.6940778968		227.6702306408		27.4838723941

		2018		27.7		381,919		375		930		2		58		7																		2015		215		534		1		33		4		2015		219306.341882125		2015		144.5979253249		142		352.290304298		0.6729026389		220.7243591975		26.6453813719

		2019		27.6		380,540		374		927		2		58		7																		2016		209		518		1		32		4		2016		212615.639926399		2016		142.5755767189		140		347.363167175		0.6634914132		217.6373052227		26.2727186954

		2020		27.6		380,540		374		927		2		58		7																		2017		206		511		1		32		4		2017		209641.994612744		2017		140.0476409615		137		341.2042457712		0.651727381		213.7784877542		25.8068903497

		2021		27.4		377,783		371		920		2		58		7																		2018		202		502		1		31		4		2018		205924.937970674		2018		139.54205381		137		339.9724614904		0.6493745746		213.0067242605		25.7137246806

		2022		27.2		375,025		368		914		2		57		7																		2019		201		500		1		31		4		2019		205181.52664226		2019		139.54205381		137		339.9724614904		0.6493745746		213.0067242605		25.7137246806

		2023		27		372,268		365		907		2		57		7																		2020		201		500		1		31		4		2020		205181.52664226		2020		138.5308795071		136		337.5088929289		0.6446689618		211.4631972731		25.5273933423

		2024		26.9		370,889		364		904		2		57		7																		2021		200		496		1		31		4		2021		203694.703985432		2021		137.5197052041		135		335.0453243673		0.6399633489		209.9196702857		25.3410620041

		PDQ & CWP Operation Activities Only																																2022		199		493		1		31		4		2022		202207.881328604		2022		136.5085309011		134		332.5817558058		0.635257736		208.3761432983		25.1547306658

				CO								NMVOC																						2023		197		489		1		31		4		2023		200721.058671776		2023		136.0029437496		133		331.3499715251		0.6329049296		207.6043798046		25.0615649967

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

		2006		592		1,468		3		92		11																																				Emissions by sources (OCT 26,01)				CO2 (KT)		CO		NOx		SOx		CH4		NMVOC

		2007		586		1,455		3		91		11																				COMPRESSION																		2004		99		196		326		46		102		38

		2008		573		1,421		3		89		11																								CO								NMVOC				CO2		2005		272		375		936		160		459		172

		2009		596		1,478		3		93		11																						2005		100		247		0		15		2		2005		101467.963995943		2006		270		373		931		160		456		172

		2010		600		1,488		3		93		11																						2006		273		676		1		42		5		2006		277651.164685965		2007		265		368		919		160		448		171

		2011		574		1,424		3		89		11																						2007		270		670		1		42		5		2007		275109.735260921		2008		274		376		940		160		461		172

		2012		500		1,240		2		78		9																						2008		264		655		1		41		5		2008		268756.161698314		2009		275		378		944		160		463		173

		2013		462		1,145		2		72		9																						2009		274		681		1		43		5		2009		279557.236754747		2010		266		368		920		160		449		171

		2014		421		1,045		2		65		8																						2010		276		686		1		43		5		2010		281463.308823529		2011		238		341		853		159		406		166

		2015		399		991		2		62		8																						2011		264		656		1		41		5		2011		269391.519054574		2012		224		327		818		159		385		163

		2016		387		961		2		60		7																						2012		230		571		1		36		4		2012		234446.864460231		2013		209		312		781		159		361		160

		2017		382		947		2		59		7																						2013		213		528		1		33		4		2013		216656.858484929		2014		201		304		761		159		349		159

		2018		375		930		2		58		7																						2014		194		481		1		30		4		2014		197596.137797105		2015		196		300		750		159		342		158

		2019		374		927		2		58		7																						2015		184		457		1		29		3		2015		187430.420096933		2016		194		298		745		159		339		158

		2020		374		927		2		58		7																						2016		178		443		1		28		3		2016		181712.203890586		2017		191		296		739		159		335		157

		2021		371		920		2		58		7																						2017		176		437		1		27		3		2017		179170.774465542		2018		191		295		738		159		334		157

		2022		368		914		2		57		7																						2018		173		429		1		27		3		2018		175993.987684238		2019		191		295		738		159		334		157

		2023		365		907		2		57		7																						2019		172		427		1		27		3		2019		175358.630327978		2020		190		294		736		159		333		157

		2024		364		904		2		57		7																						2020		172		427		1		27		3		2020		175358.630327978		2021		189		293		733		159		331		157

		PDQ & CWP Operation Activities Only																																2021		171		424		1		27		3		2021		174087.915615456		2022		188		292		731		159		330		157

																																		2022		170		421		1		26		3		2022		172817.200902935		2023		187		292		729		159		329		156

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

		2006		602,522																														2024		168		416		1		26		3		2024		170911.128834152				Platform Turbines & Compressors		Flaring		Tranport

		2007		597,007																																												0		2004		54,374		46,169		9,911

		2008		583,219																																														2005		228,024		46,169		15,421

		2009		606,658																																														2006		225,937		46,169		15,421

		2010		610,795																																														2007		220,719		46,169		15,421

		2011		584,598																																														2008		229,589		46,169		15,421

		2012		508,766																																														2009		231,155		46,169		15,421

		2013		470,160																																														2010		221,241		46,169		15,421

		2014		428,797																																														2011		192,542		46,169		15,421

		2015		406,737																																														2012		177,932		46,169		15,421

		2016		394,328																																														2013		162,278		46,169		15,421

		2017		388,813																																														2014		153,929		46,169		15,421

		2018		381,919																																														2015		149,233		46,169		15,421

		2019		380,540																																														2016		147,146		46,169		15,421

		2020		380,540																																														2017		144,537		46,169		15,421

		2021		377,783																																														2018		144,015		46,169		15,421

		2022		375,025																																														2019		144,015		46,169		15,421

		2023		372,268																																														2020		142,972		46,169		15,421

		2024		370,889																																														2021		141,928		46,169		15,421

																																																		2022		140,884		46,169		15,421

		Total Offshore Activities																																																2023		140,363		46,169		15,421

				CO								NMVOC

		2005		144		681		26		518		218

		2006		870		1,746		42		1,059		437

		2007		864		1,733		42		1,059		436

		2008		851		1,699		42		1,057		436

		2009		874		1,756		42		1,060		437

		2010		878		1,766		42		1,061		437

		2011		852		1,703		42		1,057		436

		2012		778		1,518		41		1,045		435

		2013		740		1,424		41		1,039		434

		2014		699		1,323		41		1,033		433

		2015		678		1,269		41		1,030		433

		2016		665		1,239		41		1,028		433

		2017		660		1,226		41		1,027		433

		2018		653		1,209		41		1,026		433

		2019		652		1,205		41		1,026		432

		2020		652		1,205		41		1,026		432

		2021		649		1,199		41		1,025		432

		2022		647		1,192		41		1,025		432

		2023		644		1,185		41		1,024		432

		2024		642		1,182		41		1,024		432

		Total Offshore Activities

		2005		266,111

		2006		689,966

		2007		684,451

		2008		670,663

		2009		694,102

		2010		698,238

		2011		672,042

		2012		596,209

		2013		557,604

		2014		516,241

		2015		494,180

		2016		481,772

		2017		476,256

		2018		469,363

		2019		467,984

		2020		467,984

		2021		465,226

		2022		462,469

		2023		459,711

		2024		458,332

		GHG Emissions

				Platform Turbines & Compressors		Flaring		Transport

		2005		220,899		46,169		9,911

		2006		604,454		92,339		15,421

		2007		598,922		92,339		15,421

		2008		585,090		92,339		15,421

		2009		608,604		92,339		15,421

		2010		612,754		92,339		15,421

		2011		586,473		92,339		15,421

		2012		510,397		92,339		15,421

		2013		471,668		92,339		15,421

		2014		430,172		92,339		15,421

		2015		408,041		92,339		15,421

		2016		395,593		92,339		15,421

		2017		390,060		92,339		15,421

		2018		383,144		92,339		15,421

		2019		381,761		92,339		15,421

		2020		381,761		92,339		15,421

		2021		378,994		92,339		15,421

		2022		376,228		92,339		15,421

		2023		373,462		92,339		15,421

		2024		372,078		92,339		15,421





		



Operational CO2 Emissions (Tonnes)
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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

				3.2

		CO		0.008

				0.059

				8.00E-03

				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								3

		30		days per month						CO		8

												59

		Atmospheric Emissions (Tonnes)										8

				Float Platform Off		Topple Jacket		Support Diving Vessels				0

				1,440		960		800		VOC		2

		CO		4		2		2

				27		18		15				Atmospheric Emissions Associated with Decommissioning(Tonnes)

				4		2		2

				0		0		0

		VOC		1		1		1

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						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





		0
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		0

		0



Total



		





		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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						43.2

		30		days per month				CO		108

										797

		Atmospheric Emissions (Tonnes)								108

				Transport in Caspian		Transport Outside Caspian				4

				43,200		116		VOC		32

		CO		108		289

				797		2,131

				108		289

				4		10

		VOC		32		87

		Aqueous Emissions

		Gray water:				0.15

		Sewage water:				0.05

		Putrescible galley waste:				0.003

						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





		





		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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)

				72,960

		CO		182

				1,345

				182

				6

		VOC		55





		

		Atmospheric Emissions

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

				Vessels

				3.2

		CO		0.008

				0.059

				8.00E-03

				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)

				21,600

		CO		54

				398

				0

				2

		VOC		16

						Transportation		Installation		Commissioning

		Grey Water		Per day		9		70		33

				Number of days		180		300		90

				Total		1,584		21,050		2,970

		Black Water		Per day		4		32		15

				Number of days		180		300		90

				Total		720		9,568		1,350

		BOD (kg)		Per day		3		24		12

				Total		553		7,348		1,037

				Installation		Commissioning

		CO		182		54

				1,345		398

				182		0

				6		2

		VOC		55		16

				Installation		Commissioning

		CO2		72,960		21,600





		



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)

						CO		HCs						PM

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

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

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

		Crane		87,704		600		1,260		3,600		4,390		250								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								1.00E-01

		Civils Equipment												Main contract, mid 2002 to mid 2004

		Duration		6		months								Cranes		10

		Cranes		10										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

						CO		HCs						PM								CO		HCs						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						PM		CH4		NMVOC

						CO		HCs						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)

																		Excavators		1,958

						CO		HCs						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

				2.7500		2.7500		2.7500		2.6100								0.00										2007		4		23

		CO		0.0027		0.0096		0.0080		0.0087						VOC		0.00										2008		5		26

				0.0067		0.0067		0.0031		0.0015																		2009		4		23

				0.0000		0.0000		0.0000		0.0000																		2010		4		21

				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		2.00		Tonnes/hr of gas

														0.10												Power				CO								NMVOC						CO2

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

				381676.19		479805.40		75599.64		0.00		937081.22																2006		260		644		1		40		5				2006		264337

		CO		374.74		1395.80		252.00		0.00		2022.53																2007		332		825		2		52		6				2007		338480

				929.90		540.87		43.45		0.00		1514.22																2008		375		930		2		58		7				2008		381676

				1.78		2.23		0.37		0.00		4.38																2009		341		847		2		53		6				2009		347506

				58.29		12.21		1013.79		3.81		1088.10																2010		315		781		1		49		6				2010		320427

		NMVOC		7.08		108.17		434.48		21.59		571.33																2011		273		679		1		43		5				2011		278520

																												2012		202		501		1		31		4				2012		205667

						CO								NMVOC						Production Prof								2013		145		360		1		23		3				2013		147642

		2005		299170		646		483		1		347		182				2005		189								2014		89		221		0		14		2				2014		90906

		2006		648992		1401		1049		3		754		396				2006		410								2015		83		206		0		13		2				2015		84459

		2007		831026		1794		1343		4		965		507				2007		525								2016		77		192		0		12		1				2016		78656

		2008		937081		2023		1514		4		1088		571				2008		592								2017		63		156		0		10		1				2017		63828

		2009		853187		1841		1379		4		991		520				2009		539								2018		58		143		0		9		1				2018		58670

		2010		786705		1698		1271		4		913		480				2010		497								2019		40		99		0		6		1				2019		40618

		2011		683816		1476		1105		3		794		417				2011		432								2020		42		105		0		7		1				2020		43196

		2012		504947		1090		816		2		586		308				2012		319								2021		33		82		0		5		1				2021		33526

		2013		362486		782		586		2		421		221				2013		229								2022		33		82		0		5		1				2022		33526

		2014		223190		482		361		1		259		136				2014		141								2023		30		74		0		5		1				2023		30302

		2015		207361		448		335		1		241		126				2015		131								2024		30		75		0		5		1				2024		30947

		2016		193115		417		312		1		224		118				2016		122						HEATERS

		2017		156708		338		253		1		182		96				2017		99										CO								NMVOC						CO2

		2018		144045		311		233		1		167		88				2018		91								2005		446		173		1		4		35				2005		153181

		2019		99723		215		161		0		116		61				2019		63								2006		967		375		2		8		75				2006		332298

		2020		106055		229		171		0		123		65				2020		67								2007		1238		480		2		11		96				2007		425503

		2021		82311		178		133		0		96		50				2021		52								2008		1396		541		2		12		108				2008		479805

		2022		82311		178		133		0		96		50				2022		52								2009		1271		492		2		11		98				2009		436850

		2023		74397		161		120		0		86		45				2023		47								2010		1172		454		2		10		91				2010		402810

		2024		75980		164		123		0		88		46				2024		48								2011		1019		395		2		9		79				2011		350128

																												2012		752		291		1		7		58				2012		258544

				CO								NMVOC																2013		540		209		1		5		42				2013		185600

		2005		645.71		483.43		1.40		347.38		182.40																2014		332		129		1		3		26				2014		114278

		2006		1400.74		1048.70		3.03		753.59		395.68																2015		309		120		0		3		24				2015		106173

		2007		1793.63		1342.85		3.88		964.96		506.67																2016		288		111		0		3		22				2016		98879

		2008		2022.53		1514.22		4.38		1088.10		571.33																2017		233		90		0		2		18				2017		80238

		2009		1841.46		1378.66		3.99		990.69		520.18																2018		215		83		0		2		17				2018		73754

		2010		1697.97		1271.23		3.68		913.49		479.64																2019		149		58		0		1		12				2019		51060

		2011		1475.90		1104.97		3.20		794.02		416.91																2020		158		61		0		1		12				2020		54302

		2012		1089.84		815.94		2.36		586.33		307.86																2021		123		48		0		1		10				2021		42145

		2013		782.36		585.74		1.69		420.91		221.00																2022		123		48		0		1		10				2022		42145

		2014		481.72		360.65		1.04		259.16		136.08																2023		111		43		0		1		9				2023		38093

		2015		447.55		335.07		0.97		240.78		126.43																2024		113		44		0		1		9				2024		38903

		2016		416.81		312.05		0.90		224.24		117.74														FLARING

		2017		338.23		253.22		0.73		181.96		95.54																CO								NMVOC						CO2

		2018		310.90		232.76		0.67		167.26		87.82														2005		252		43		0		1014		434				2005		75600

		2019		215.24		161.14		0.47		115.79		60.80														2006		252		43		0		1014		434				2006		75600

		2020		228.90		171.37		0.50		123.15		64.66														2007		252		43		0		1014		434				2007		75600

		2021		177.65		133.01		0.38		95.58		50.18														2008		252		43		0		1014		434				2008		75600

		2022		177.65		133.01		0.38		95.58		50.18														2009		252		43		0		1014		434				2009		75600

		2023		160.57		120.22		0.35		86.39		45.36														2010		252		43		0		1014		434				2010		75600

		2024		163.99		122.77		0.36		88.22		46.32														2011		252		43		0		1014		434				2011		75600

																										2012		252		43		0		1014		434				2012		75600

																										2013		252		43		0		1014		434				2013		75600

		2005		299169.51																						2014		252		43		0		1014		434				2014		75600

		2006		648992.06																						2015		252		43		0		1014		434				2015		75600

		2007		831026.42																						2016		252		43		0		1014		434				2016		75600

		2008		937081.22																						2017		252		43		0		1014		434				2017		75600

		2009		853187.13																						2018		252		43		0		1014		434				2018		75600

		2010		786705.01																						2019		252		43		0		1014		434				2019		75600

		2011		683816.03																						2020		252		43		0		1014		434				2020		75600

		2012		504947.48																						2021		252		43		0		1014		434				2021		75600

		2013		362485.81																						2022		252		43		0		1014		434				2022		75600

		2014		223189.95																						2023		252		43		0		1014		434				2023		75600

		2015		207360.88																						2024		252		43		0		1014		434				2024		75600

		2016		193114.71

		2017		156707.84

		2018		144044.58

		2019		99723.17

		2020		106054.80

		2021		82311.19

		2022		82311.19

		2023		74396.65

		2024		75979.56

				Power Generation		Heaters		Flaring

		2005		122243.52		153263.00		30932.53

		2006		265184.35		332475.29		67102.31

		2007		339565.32		425730.55		85923.69

		2008		382900.33		480061.88		96889.19

		2009		348620.40		437083.37		88214.99

		2010		321455.17		403024.92		81341.09

		2011		279413.75		350315.42		70702.92

		2012		206326.36		258681.99		52208.87

		2013		148115.16		185699.61		37479.10

		2014		91197.54		114339.06		23076.65

		2015		84729.63		106229.91		21440.01

		2016		78908.51		98931.67		19967.03

		2017		64032.32		80280.62		16202.75

		2018		58857.99		73793.30		14893.44

		2019		40747.84		51087.67		10310.84

		2020		43335.00		54331.33		10965.50

		2021		33633.14		42167.60		8510.54

		2022		33633.14		42167.60		8510.54

		2023		30399.18		38113.02		7692.22

		2024		31045.97		38923.94		7855.88

		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
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		2016		2016		2016

		2017		2017		2017
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		2019		2019		2019

		2020		2020		2020

		2021		2021		2021

		2022		2022		2022

		2023		2023		2023

		2024		2024		2024



Power Generation

Heaters

Flaring

122243.51598612

153262.998273912

30932.5285373609

265184.346848198

332475.287260866

67102.3105836929

339565.322183668

425730.550760866

85923.690381558

382900.325205203

480061.8781913

96889.1899159664

348620.397441899

437083.365447822

88214.9887917329

321455.171667206

403024.921386953

81341.0935612083

279413.750825418

350315.424626084

70702.9223711106

206326.357669695

258681.99179565

52208.8709175562

148115.159581067

185699.611665216

37479.0954235748

91197.5436721851

114339.062204347

23076.6482739042

84729.6327734486

106229.908856521

21440.0065523507

78908.5129645857

98931.6708434773

19967.0290029525

64032.3178974917

80280.6181434775

16202.7530433795

58857.9891785024

73793.2954652167

14893.4396661367

40747.8386620401

51087.6660913039

10310.842845787

43335.0030215348

54331.3274304343

10965.4995344084

33633.13667343

42167.5974086953

8510.5369520781

33633.13667343

42167.5974086953

8510.5369520781

30399.1812240617

38113.0207347823

7692.2160913014

31045.9723139353

38923.9360695649

7855.8802634567
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CH4

NMVOC

1.4403695481

8.1620941059

3.124611189

17.706130071

4.0010265225

22.6724836275

4.5116337168

25.5659243952

4.1077205631

23.2770831909

3.7876384413

21.4632845007

3.2922732528

18.6562150992

2.4310999251

13.7762329089

1.7452096641

9.8895214299

1.0745614089

6.0891813171

0.9983513799

5.6573244861

0.9297623538

5.2686533382

0.7544792871

4.2753826269

0.6935112639

3.9298971621

0.4801231827

2.7206980353

0.5106071943

2.8934407677

0.3962921508

2.2456555212

0.3962921508

2.2456555212

0.3581871363

2.0297271057

0.3658081392

2.0729127888
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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

						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






_1059407492.unknown

_1056463715.unknown

