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5.7 Terminal

5.7.1 Introduction

The existing EOP onshore terminal at Sangachal will be expanded with new facilities to accommodate production from Phase 1.  Phase 1 expansion will be designed to operate in parallel to the existing facilities and will comprise new oil reception and processing facilities to stabilise the crude oil received at the terminal prior to export.  Reception facilities for gas will be minimal and will consist of gas reception and gas dewpoint facilities.  

Two new oil production trains are planned for the Phase 1 terminal, resulting in an additional throughput of oil at the terminal site of 360,000 bpd.  Added to the current EOP processing train, the combined terminal will be able to receive and process up to 490,000 bpd in total.  Two new oil storage tanks will be constructed, each, as a base case, with a capacity of 500,000 bbl.  This, when added to the four existing EOP oil storage tanks, will increase the total oil storage volume at the site to approximately 1.5 million barrels.  An option of increasing the size of the new oil storage tanks to 800,000 bbl is under consideration.  An off-spec crude oil tank with a capacity of 30,000 bbl will also be provided to store non-stabilised crude for re-run through the process.  

Facilities to handle the associated gas exported to shore from the field will consist of reception and dewpoint control sized for 250 MMscfd.  The gas system will also consist of gas pressure control.  Gas received from offshore will be commingled with gas recovered during the oil stabilisation process where it will undergo dewpoint control before delivery to SOCAR at the boundary of the terminal site.  

In the event that the Shah Deniz project is sanctioned, the Sangachal terminal will have a layout that places the Shah Deniz gas and condensate processing terminal adjacent to the AIOC terminal facilities.  BP will operate both projects, and there are some benefits that can be obtained in the construction, design and operation of the terminal, to the benefit of both projects.  It is also proposed that the pumping and metering facilities for the Baku-Tbilisi-Ceyhan (BTC) oil pipeline be constructed immediately adjacent to the ACG facility, within the landtake area and boundary of the expanded terminal.
The relationship between the existing EOP terminal and the proposed ACG Phase 1 along with the Shah Deniz terminal facilities and BTC pump station is illustrated in Figure 5.54.  Notably, the layout design has allowed for future development phases of ACG with land set aside for further expansion to the north of the existing EOP terminal.

Figure 5.54
Proposed terminal layout
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The terminal construction necessitates the acquisition of additional areas of land, in order to provide space for the new facilities and equipment to be installed.  The total land acquisition area for the ACG FFD and Shah Deniz terminal facilities comprises 730 ha including the 256 ha previously acquired by AIOC of which 40.5 ha are taken up by the existing EOP terminal.  Within the land acquisition area a total 428 ha are required for the ACG FFD and Shah Deniz FFD terminal facilities (including existing facilities).  The remaining area between the terminal boundary and the outer limits of the land acquisition boundary amounts to 302 ha and this area will form a development exclusion zone within which no further developments will be permitted throughout the lifetime of the terminal.  The outer limits of the development exclusion zone will be pegged, rather than fenced, in order to allow access to herders and grazing animals and to maintain a general right of way.  

Table 5.27 presents the actual planned areas in hectares for each component of the terminal facilities.  

Table 5.27
Proposed terminal facilities land-take area breakdown

	Terminal Areas
	Areas (ha)

	Existing EOP
	40.5 ha

	ACG Phase 1 terminal facilities
	41.8 ha

	Shah Deniz terminal area
	33.3 ha

	ACG/Shah Deniz flare area
	34.7 ha

	BTC
	2.5 ha

	Drainage channel
	22.5 ha

	New access road
	2.5 ha

	Workers camp area
	13 ha

	ACG Phase 2 facilities
	24.1 ha

	ACG Phase 3 facilities
	24.7 ha


Construction activities for Phase 1 will start with an early civil engineering work programme (ECEWP) which will prepare the site in readiness for the construction of the terminal facilities.  The timeline for Shah Deniz project is, at the time of writing, subject to negotiation between the relevant PSA partners.  The early civil engineering work programme will be undertaken in preparation for the ACG Phase 1 and Shah Deniz terminal facilities, it is also possible that construction of the Shah Deniz terminal may begin whilst construction of the Phase 1 facilities is ongoing.

The anticipated schedule of activities for the Phase 1 terminal are shown in Figure 5.55.

Figure 5.55
Schedule for the ACG Phase 1 terminal

	Activity
	Year

	
	2002
	2003
	2004
	2005
	2006

	Sangachal terminal ECEWP 
	
	
	
	
	
	
	
	
	
	

	Transportation of ACG Phase 1 facility and ACG/Shah Deniz terminal components to SPS
	
	
	
	
	
	
	
	
	
	

	Terminal construction, installation and commissioning
	
	
	
	
	
	
	
	
	
	

	Terminal operations
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	Possible other future activities
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This Chapter describes the construction of, and operations at the Phase 1 terminal facilities.  The early civil engineering work programme (ECEWP) was the subject of a separate ESIA submitted in October 2001 (AIOC, 2001).  A summary of the ECEWP is included below for completeness.

5.7.2 Early Civils Engineering Work Programme (ECEWP)

The ECEWP will be carried out prior to, the construction of, and on behalf of both, the ACG Phase 1 and Shah Deniz Stage 1 terminal facilities. Work is anticipated to start in January 2002, lasting for a period of between six and sevenmonths. The programme will include a number of activities including:

· the clearing, grading and levelling of land in the area on which the ACG Phase 1 terminal, the Shah Deniz Stage 1 terminal and the BTC pump station will be built;

· the excavation of a flood protection drainage channel and construction of a bund wall on three sides of the proposed terminal site;

· the construction of a security dyke along the south-eastern boundary of the terminal site;

· the construction of a security perimeter fence and lighting;

· the construction of a new access road for the terminal site and railway crossing along with two additional roads within the terminal site;

· potentially, the construction of a temporary camp to house the ECEWP workforce; and

· relocation and potential modification of utilities services.

The award of the ECEWP contract is planned for late 2001.  

A safety exclusion zone will be established around the terminal site boundary and fenced off to exclude any persons or grazing animals entering into an area where they may be harmed.  

As operations at the EOP terminal will continue during the ECEWP and through later construction activities, a designated control zone of 25 m will be established around the EOP terminal to ensure the safety of existing processes at the site.

The ECEWP activities will be supported by a number of utilities provided by the contractor and these will include power generators and sewage treatment facilities.  Depending on the contractor selected a small temporary accommodation camp may be required to house expatriate staff and it is anticipated that no more than 50 personnel would be accommodated at the work site should a camp be required.  The sourcing of employment for the ECEWP construction programme is to be determined by the selected contractor which to date has not been identified.  As such, it is not possible to provide an accurate and detailed breakdown of the total number of jobs that may be generated as a result of the construction programme.  It is understood however, that the ECEWP contractor will only source labour from the international market where the local labour force cannot supply the skills required for the programme.
Water for the site will be provided by connection into an existing water line that runs to the south of the terminal.  This water line provides water to Baku city and discussions with the water company are underway to ensure that the water use requirements for the ECEWP will not affect the supply to current users.  The largest volumes of water required will be used for watering down the site for dust suppression purposes during earth moving operations, with some also required for potable drinking water for the work force and to supply the temporary workers camp if applicable.

An overhead power cable crossing the work site will be relocated.  The preferred approach for movement of the power line is to completely install the new section of the line without disruption to the existing service prior to tying it in to the service.  It is anticipated that power supply will be disconnected for approximately three hours during tie-in.

Vegetation clearance and land levelling of the ground proposed for construction of the terminal facilities is necessary.  Ground levelling is required to correct the existing 0.5% gradient across the site and leveling operations will be carried out using standard ‘cut and fill’ methods using dozers, earthmoving trucks, graders and compactors.  Vegetation clearance will occur in areas where the land is to be levelled for terminal construction only.

The terrain around the terminal consists of compacted clays and the terminal site area is relatively flat and bordered by hills to the northwest such that any rainwater runoff from the hills is channelled towards the terminal, the speed of which is assisted by the lack of absorbance of the compacted clay.  Flash floods therefore represent a real risk to the terminal and flooding has been experienced in the EOP terminal during previous years.  For this reason it is necessary to provide flood protection for the terminal facilities by means of a drainage channel to be excavated around the terminal expansion area.  The channel will be excavated using an excavator, dozers and earthmoving trucks to a 2.0 m depth at its deepest point with a channel bottom width of approximately 30 m.  The surface of the drainage ditch will be left as natural material with concrete coated supporting walls installed at the corner points to prevent erosion due to accelerated water flow at these points.  Each side of the drainage channel will be approximately 10 m wide and sloped to a gradient of around 1:10, resulting in an average channel surface width of approximately 50 m.

On the terminal side of the drainage channel, a bund will be constructed to produce a perimeter flood protection dyke.  The dyke will extend from ground level to a height of 2 m above the surface.  A security fence will also be installed on the inside perimeter of this bund.

Measures will be in place around the terminal to monitor activities that may impact terminal security and prevent unauthorised access to the facilities.  In recognition of national guidelines and PSA requirements, a security dyke approved by the Azerbaijan Ministry Of Defence (MOD) will be built as an extension of the existing security wall on the seaward side of the EOP terminal by MOD authorised contractors.

Fencing will be installed outside the dyke, providing security and controlled access to the road.  The security fence will be constructed to a height of 1.83m.

It is currently envisaged that a total of three new roads are required at the site and will be constructed as part of the ECEWP as follows:

· a new 6 m wide site access road of approximately 2.8 km in length running from the main Baku to Alyaty highway;

· a new 6 m wide south access road of approximately 1.26 km in length running parallel to the existing EOP terminal from the new site access road; and

· a 3.6 m wide security wall road of approximately 1.62 km in length as a continuation of the existing EOP terminal security road to the south of the terminal security dyke.

Each road will be covered with a gravel substrate with soil stabiliser applied to the top base layer.  Following construction of the terminal and prior to terminal operations, a bitumen top layer will be applied to the surface.

The final new access road design will balance railway crossing safety requirements and land-take considerations.  It is possible that a new railway crossing point will be provided as part of the design.

The areas that will be affected by the ECEWP are presented below:

	Vegetation clearance and ground levelling for the ACG Phase 1 terminal expansion facilities, Shah Deniz terminal facilities, ACG/Shah Deniz flare area and BTC pump station:
	112.3 ha

	Construction of the drainage channel (c. 5 ha outside the terminal land take area):
	27.5 ha

	Construction of the new access road (c. 5 ha outside the terminal land take area):
	7.5 ha


Note:  1 hectare (ha) = 10,000 m2

In addition, between 10 and 15 ha will also be affected as a result of materials lay down, bund wall and fencing construction.

The location of ECEWP activities are illustrated in Figure 5.56.

Figure 5.56
ECEWP activities 
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Although not part of the ECEWP an accommodation camp will be constructed on a dedicated site within the land acquisition area to house some of the workforce required for the main terminal construction programme.  Site preparation works for this camp may be commenced midway during the ECEWP.

Throughout the ECEWP programme special attention will be given to the integration of the ECEWP with the activities of the main construction contract.  AIOC/BP is particularly committed to the coordination of construction synergies between the ECEWP and main construction work programme, such as earth work sequencing, excess soil holding grounds, water supply, provision of utilities and, accommodation and waste management to help improve the overall efficiency of the terminal construction programme.  The terminal construction will be conducted under three separate contracts, with the award dates of these scheduled to maximise the constructability input from each contractor and synergise construction issues such as HSE planning, resourcing and training.

5.7.2.1 Wastes

Potential waste streams generated during the ECEWP consist of the following:

· 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 the majority of these wastes as tenders to perform the ECEWP are under evaluation.  All waste materials will be segregated and stored for treatment and/or disposal and will be controlled by means of careful documentation, handling and transportation, as detailed in BP’s Waste Management Procedure.

5.7.2.2 Sewage generation levels

Based on the manpower levels provided by the tendering companies, it is possible to provide an indication of sewage levels during the ECEWP.  These are detailed in Figure 5.57.

Grey water, noted in the chart below, represents all washdown and domestic waste waters other than sewerage. Black water represents sewage, and mess waste represents food wastes (putrescible).  The amount of sewage water generated and discharged from the ECEWP depends on the number of personnel present.  In general it is assumed that one person generates 0.1 m3 per day per of black water and 0.22 m3 per day of grey water.  

Values presented represent mean wastes generated from proposed manpower numbers presented in tenders, which are currently being considered. The range of wastes between tenders is demonstrated as the hi-low bars on the chart. Mean estimated manpower is also included. 

Sewage from the ECEWP will be routed to a designated sewage treatment facility.  This facility will be used for sewage treatment during the long term operation of the terminal and is discussed in more detail in a later section.  

Figure 5.57
Estimated effluent waste levels over the ECEWP, based on manpower predictions 
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5.7.2.3 Emissions to the atmosphere associated with the ECEWP

Atmospheric emissions

The principal atmospheric releases associated with the ECEWP are expected to include:

· airborne particulates (or soil dust) from earth moving operations);

· emissions from mobile construction equipment e.g. cranes, excavators, dumper trucks and delivery vehicles; and

· emissions from stationary sources, e.g. diesel generators.

Plant and mobile plant

Power will be supplied by diesel generators.  The construction camp (if required) will have its own generators to ensure a regular power supply.

The following assumptions have been used as a basis for the air emissions estimates. The early civil engineering works will have a duration of approximately 6 months and the following equipment will be used:

· 10 cranes (1m3 bucket capacity);

· 10 trucks (6 wheeler dump trucks);

· 10 trucks (10 wheeler dump trucks); and

· 5 other main diesel driven equipment.

It was also assumed, as a worst case, that the construction activities will be continuous throughout the early civils works programme with 12-hour per day working days.

The estimated emissions for all plant and facilities engaged in the ECEWP programme are provided in Figures 5.58, 5.59 and 5.60. As a number of tenders are being considered at this stage of the project development, emissions from construction plant presented below represent a mean value between proposed plant numbers / composition, with the range in emissions presented as high low bars. 

Figure 5.58
Estimated total emissions for the ECEWP
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Figure 5.59 
Estimated atmospheric releases attributed by source (Tonnes)


[image: image4.wmf]0

50

100

150

200

250

300

350

Excavators

Cranes

Generators

Earth Moving

Vehicles

VOC

PM

SOx

NOx

CO


Figure 5.60
Estimated CO2 atmospheric releases attributed by source (Tonnes)
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Emission factors for each vehicle type were derived from the US EPA Non-road Engine and Vehicle Emission Study Report (NEVES), in addition to the Corinair Atmospheric Emissions Inventory Guidebook.  These documents provide internationally recognised and accepted factors, which provide an overestimate (i.e. worst case) of actual emissions in most instances. 

Vehicle emissions are anticipated to represent the greater source of emissions to atmosphere. These releases, however, would be distributed over a relatively large geographical area, and would occur over the entire anticipated construction period.

Noise

Noise emissions associated with the ECEWP will arise from a number of sources, including:

· vehicle activity;

· plant and equipment operations;

· earthworks;

· water pipeline laying operations;

· fence piling; and

· road construction.

Noise levels for plant data were calculated using the methodology specified in Section 5.4.4.2 and presented in Table 5.28 below.

Table 5.28
Noise levels for plant proposed for use in the ECEWP

	Plant/Activity
	Lw1
	Lp2
	Plant/Activity
	Lw1
	Lp2

	Dozer D8 
	120
	92
	Loader
	111
	83

	Loader 966 
	112
	84
	Dump truck
	110
	82

	Grader 140 
	112
	84
	Grader
	112
	84

	Tandem Roller 14t 
	121
	93
	Loader
	112
	84

	Crane 20t
	116
	88
	Vibratory loader
	102
	74

	Excavator 214 
	96
	68
	Tandem roller
	106
	78

	Excavator 320 
	108
	80
	Plate compactor
	108
	80

	Backhoe loader JCB 3X 
	104
	76
	Concrete mixer
	104
	76

	Auger attachment 30 cm diameter
	-
	90
	Concrete pump
	109
	81

	Truck 10m3 
	-
	82
	Concrete vibrator
	112
	-

	Tanker truck 15t 
	109
	81
	Water pump
	112
	84

	Gantry crane 
	109
	81
	Diesel generator
	107
	79

	Generator 
	107
	79
	Mobile crane
	109
	81

	Ambulance 
	-
	-
	Truck with crane
	116
	88

	Agricultural tractors (Europe) 
	99
	71
	Compressor
	100
	85

	100KVA gensets 
	110
	82
	
	
	


Notes:  

1: Lp - Sound Pressure Level, SPL (Ref 2x10^-5 Pa). Sound pressure measured on the decibel scale. Sound pressure is caused by fluctuations in the steady atmospheric pressure created by sound. It is influenced by external sources, and is what is 'measured' in the field by a normal sound level meter, and what is 'perceived' by a person.

2: Lw - Sound Power Level, (Ref 10^-12 W). Sound power measured on the decibel scale. Sound power is the acoustic power (W) radiated from a sound source. This power is essentially independent of the surroundings, while the sound pressure depends on the surroundings (reflecting surfaces) and distance to the receiver. If the sound power is known, the sound pressure at a point can usually be calculated, while the reverse is true only in special cases (e.g., in an anechoic or reverberation room). So, the sound power is very useful to characterize noise sources and to calculate sound pressure.

New plant and machinery often specify their sound power levels. This is normally displayed as, e.g. "Lw 102dB(A)" within a hexagonal sign. This data is then used to determine the sound pressure level at a certain point. Its major benefit in that the level given is independent of influences, and the data can be used to predict noise levels.
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Chart4

		CO2 (Ktonnes)		13.6882273266		7.2145838438

		CO		92.022336		47.735136

		NOx		225.648		118.9728

		SOx		40.7266057143		20.4773257143

		PM		124.3100571429		45.0380571429

		HC		22.0259612903		12.0035612903



Mean Tonnes Emission

9.5689752632

62.5319002839

154.7765100569

27.3152523878

71.2222445107

15.261416926



Liquid Waste (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Domestic Liquid Waste Discharges (m3)

								Minimum		Maximum

				Gray water				2,682		9,898

				Sewage water				894		3,299

				Putrescible Mess waste				54		198

				Total				3,630		13,395





Liquid Waste (Min and Max)

		0		0

		0		0

		0		0



Minimum

Maximum

Liquid Waste Discharges (m3)



Personnel (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

				Minimum		Maximum

		Dec.		20		31

		Jan.		90		345

		Feb.		130		455

		Mar.		140		504

		Apr.		119		560

		May		90		281





Personnel (Min and Max)

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Minimum

Maximum

Personnel



Liquid Waste Discharges

		No.2: Plant and Equipment

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		TENDER I TA												TENDER 2 TB														TENDER 3M

		Assumptions:												Assumptions:														Assumptions:

		Programme duration:						6		Months				Programme duration:						6		Months						Programme duration:				6		Months

		Staff						65,986		Mandays				Staff						30,680		Mandays						Staff				17,880		Mandays

		Gray water:						0.15		m3 per day per person				Gray water:						0.15		m3 per day per person						Gray water:				0.15		m3 per day per person

		Sewage water:						0.05		m3 per day per person				Sewage water:						0.05		m3 per day per person						Sewage water:				0.05		m3 per day per person

		Putrescible Mess waste:						0.003		m3 per day per person				Putrescible Mess waste:						0.003		m3 per day per person						Putrescible Mess waste:				0.003		m3 per day per person

		Domestic Liquid Waste Discharges (m3)												Domestic Liquid Waste Discharges (m3)														Domestic Liquid Waste Discharges (m3)

				Gray water:				9,898						Gray water:				4,602										Gray water:				2,682

				Sewage water:				3,299						Sewage water:				1,534										Sewage water:				894

				Putrescible Mess waste:				198						Putrescible Mess waste:				92										Putrescible Mess waste:				54

				Total				13,395						Total				6,228										Total				3,630

		Raw data (Provided by J. Wright - EC VER3)

				Days		Manpower										Days		Manpower												Days		Manpower

		December		31		31								December		31		0										December		31		20

		January		31		345								January		31		180										January		31		90

		February		29		455								February		29		210										February		29		130

		March		31		504								March		31		230										March		31		140

		April		30		560								April		30		210										April		30		119

		May		31		281								May		31		180										May		31		90

										December		0		0		0		0						December		1.5		0.5		0.03		10

																Month				Hi		Low		Month		Grey water		Black Water		Mess waste		Mean Manpower

																December				0		20

																January				180		90		January		20		7		0		135

																February				210		130		February		26		9		1		170

																March				230		140		March		28		9		1		185

																April				210		119		April		25		8		0		164.5

																May				180		90		May		20		7		0		135

																				Grey Hi - Low						Sewage Hi-Lo				Mess Hi-Lo

																				0		0				0		0		0		0

																				27		14				9		5		1		0

																				32		20				11		7		1		0

																				35		21				12		7		1		0

																				32		18				11		6		1		0

																				27		14				9		5		1		0





Liquid Waste Discharges

		0		0		0		0		0		0		0		0

		0		0		0		0		27		13.5		9		4.5

		0		0		0		0		31.5		19.5		10.5		6.5

		0		0		0		0		34.5		21		11.5		7

		0		0		0		0		31.5		17.85		10.5		5.95
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Atmospheric Emissions 1TA

		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				26

		Excavation period:				4		months

		Crane:				2

		Truck:				42

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				1

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				6		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		10.81		0.71		12

		CO		73.94		3.24		77

		NOx		171.46		6.70		178

		SOx		18.60		0.73		19

		PM		10.89		1.11		12

		HC		12.70		1.33		14

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		1.70		0.38		0.09		0.00		11.52		14

		CO		11.61		2.59		0.65		0.00		77.18		92

		NOx		28.83		15.55		3.11		0.00		178.16		226

		SOx		2.43		18.96		0.00		0.00		19.32		41

		PM		3.00		1.08		0.24		108.00		12.00		124

		HC		2.25		5.44		0.30		0.00		14.03		22

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2		1,697		379		95		0		11,518		13,688

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO		11.61		2.59		0.65		0.00		77.18		92.02

		NOx		28.83		15.55		3.11		0.00		178.16		225.65

		SOx		2.43		18.96		0.00		0.00		19.32		40.73

		PM		3.00		1.08		0.24		108.00		12.00		124.31

		VOC		2.25		5.44		0.30		0.00		14.03		22.03





Atmospheric Emissions 1TA

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



CO2 (Ktonnes)

CO

NOx

SOx

PM

HC



Air Emissions (Min and Max)

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



CO

NOx

SOx

PM

VOC



Atmospheric Emissions 2TB

		0

		0

		0

		0

		0



CO2



Atmopsheric Emissions T3

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Species		T2B		1TA		T3		Mean Tonnes Emission

		CO2 (Ktonnes)		8		14		7		10

		CO		48		92		48		63

		NOx		120		226		119		155

		SOx		21		41		20		27

		PM		44		124		45		71

		HC		12		22		12		15

		CO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		979				1,697

		Cranes		189				379

		Generators		189				95

		Vehicles		5,857				11,518

		CO Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		7				12

		Cranes		1				3

		Generators		1				1

		Vehicles		38				77

		NOx Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		17				29

		Cranes		8				16

		Generators		6				3

		Vehicles		88				178

		SO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		9				19

		Generators		0				0

		Vehicles		10				19

		PM Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		2				3

		Cranes		1				1

		Generators		0				0

		Earth Moving		36				108

		Vehicles		6				12

		HC Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		3				5

		Generators		1				0

		Vehicles		7				14
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		0		13.6882273266		7.2145838438
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		0		40.7266057143		20.4773257143
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Mean Tonnes Emission



		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				2

		Excavation period:				4		months

		Crane:				1

		Truck:				23

		Light vehicles:				9		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0.2		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.92		0.64		7

		CO		40.49		2.92		43

		NOx		93.90		6.03		100

		SOx		10.18		0.65		11

		PM		5.96		1.00		7

		HC		6.96		1.20		8

		Estimated Air Emissions

				Power		Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.74		0.13		0.19		0.19		0.00		6.56		8

		CO		0.95		0.89		1.30		1.30		0.00		43.40		48

		NOx		3.57		2.22		7.78		6.22		0.00		99.92		120

		SOx		0.23		0.19		9.48		0.01		0.00		10.84		21

		PM		0.11		0.23		0.54		0.48		36.00		6.96		44

		HC		0.10		0.17		2.72		0.60		0.00		8.16		12
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		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				20

		Excavation period:				3		months

		Crane:				1

		Truck:				20

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.15		0.71		6

		CO		35.21		3.24		38

		NOx		81.65		6.70		88

		SOx		8.86		0.73		10

		PM		5.18		1.11		6

		HC		6.05		1.33		7

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.98		0.19		0.19		0.00		5.86		7

		CO		6.70		1.30		1.30		0.00		38.45		48

		NOx		16.63		7.78		6.22		0.00		88.34		119

		SOx		1.40		9.48		0.01		0.00		9.58		20

		PM		1.73		0.54		0.48		36.00		6.29		45

		HC		1.30		2.72		0.60		0.00		7.38		12
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Liquid Waste (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Domestic Liquid Waste Discharges (m3)

								Minimum		Maximum

				Gray water				2,682		9,898

				Sewage water				894		3,299

				Putrescible Mess waste				54		198

				Total				3,630		13,395
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Personnel (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

				Minimum		Maximum

		Dec.		20		31

		Jan.		90		345

		Feb.		130		455

		Mar.		140		504

		Apr.		119		560

		May		90		281
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Liquid Waste Discharges

		No.2: Plant and Equipment

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		TENDER I TA												TENDER 2 TB														TENDER 3M

		Assumptions:												Assumptions:														Assumptions:

		Programme duration:						6		Months				Programme duration:						6		Months						Programme duration:				6		Months

		Staff						65,986		Mandays				Staff						30,680		Mandays						Staff				17,880		Mandays

		Gray water:						0.15		m3 per day per person				Gray water:						0.15		m3 per day per person						Gray water:				0.15		m3 per day per person

		Sewage water:						0.05		m3 per day per person				Sewage water:						0.05		m3 per day per person						Sewage water:				0.05		m3 per day per person

		Putrescible Mess waste:						0.003		m3 per day per person				Putrescible Mess waste:						0.003		m3 per day per person						Putrescible Mess waste:				0.003		m3 per day per person

		Domestic Liquid Waste Discharges (m3)												Domestic Liquid Waste Discharges (m3)														Domestic Liquid Waste Discharges (m3)

				Gray water:				9,898						Gray water:				4,602										Gray water:				2,682

				Sewage water:				3,299						Sewage water:				1,534										Sewage water:				894

				Putrescible Mess waste:				198						Putrescible Mess waste:				92										Putrescible Mess waste:				54

				Total				13,395						Total				6,228										Total				3,630

		Raw data (Provided by J. Wright - EC VER3)

				Days		Manpower										Days		Manpower												Days		Manpower

		December		31		31								December		31		0										December		31		20

		January		31		345								January		31		180										January		31		90

		February		29		455								February		29		210										February		29		130

		March		31		504								March		31		230										March		31		140

		April		30		560								April		30		210										April		30		119

		May		31		281								May		31		180										May		31		90

										December		0		0		0		0						December		1.5		0.5		0.03		10

																Month				Hi		Low		Month		Grey water		Black Water		Mess waste		Mean Manpower

																December				0		20

																January				180		90		January		20		7		0		135

																February				210		130		February		26		9		1		170

																March				230		140		March		28		9		1		185

																April				210		119		April		25		8		0		164.5

																May				180		90		May		20		7		0		135

																				Grey Hi - Low						Sewage Hi-Lo				Mess Hi-Lo

																				0		0				0		0		0		0

																				27		14				9		5		1		0

																				32		20				11		7		1		0

																				35		21				12		7		1		0

																				32		18				11		6		1		0

																				27		14				9		5		1		0





Liquid Waste Discharges
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Atmospheric Emissions 1TA

		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				26

		Excavation period:				4		months

		Crane:				2

		Truck:				42

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				1

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				6		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		10.81		0.71		12

		CO		73.94		3.24		77

		NOx		171.46		6.70		178

		SOx		18.60		0.73		19

		PM		10.89		1.11		12

		HC		12.70		1.33		14

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		1.70		0.38		0.09		0.00		11.52		14

		CO		11.61		2.59		0.65		0.00		77.18		92

		NOx		28.83		15.55		3.11		0.00		178.16		226

		SOx		2.43		18.96		0.00		0.00		19.32		41

		PM		3.00		1.08		0.24		108.00		12.00		124

		HC		2.25		5.44		0.30		0.00		14.03		22

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2		1,697		379		95		0		11,518		13,688

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO		11.61		2.59		0.65		0.00		77.18		92.02

		NOx		28.83		15.55		3.11		0.00		178.16		225.65

		SOx		2.43		18.96		0.00		0.00		19.32		40.73

		PM		3.00		1.08		0.24		108.00		12.00		124.31

		VOC		2.25		5.44		0.30		0.00		14.03		22.03
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Atmopsheric Emissions T3

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Species		T2B		1TA		T3		Mean Tonnes Emission

		CO2 (Ktonnes)		8		14		7		10

		CO		48		92		48		63

		NOx		120		226		119		155

		SOx		21		41		20		27

		PM		44		124		45		71

		HC		12		22		12		15

		CO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		979				1,697

		Cranes		189				379

		Generators		189				95

		Vehicles		5,857				11,518

		CO Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		7				12

		Cranes		1				3

		Generators		1				1

		Vehicles		38				77

		NOx Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		17				29

		Cranes		8				16

		Generators		6				3

		Vehicles		88				178

		SO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		9				19

		Generators		0				0

		Vehicles		10				19

		PM Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		2				3

		Cranes		1				1

		Generators		0				0

		Earth Moving		36				108

		Vehicles		6				12

		HC Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		3				5

		Generators		1				0

		Vehicles		7				14
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		0		13.6882273266		7.2145838438

		0		92.022336		47.735136

		0		225.648		118.9728

		0		40.7266057143		20.4773257143

		0		124.3100571429		45.0380571429

		0		22.0259612903		12.0035612903



Mean Tonnes Emission



		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				2

		Excavation period:				4		months

		Crane:				1

		Truck:				23

		Light vehicles:				9		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0.2		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.92		0.64		7

		CO		40.49		2.92		43

		NOx		93.90		6.03		100

		SOx		10.18		0.65		11

		PM		5.96		1.00		7

		HC		6.96		1.20		8

		Estimated Air Emissions

				Power		Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.74		0.13		0.19		0.19		0.00		6.56		8

		CO		0.95		0.89		1.30		1.30		0.00		43.40		48

		NOx		3.57		2.22		7.78		6.22		0.00		99.92		120

		SOx		0.23		0.19		9.48		0.01		0.00		10.84		21

		PM		0.11		0.23		0.54		0.48		36.00		6.96		44

		HC		0.10		0.17		2.72		0.60		0.00		8.16		12
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		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				20

		Excavation period:				3		months

		Crane:				1

		Truck:				20

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.15		0.71		6

		CO		35.21		3.24		38

		NOx		81.65		6.70		88

		SOx		8.86		0.73		10

		PM		5.18		1.11		6

		HC		6.05		1.33		7

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.98		0.19		0.19		0.00		5.86		7

		CO		6.70		1.30		1.30		0.00		38.45		48

		NOx		16.63		7.78		6.22		0.00		88.34		119

		SOx		1.40		9.48		0.01		0.00		9.58		20

		PM		1.73		0.54		0.48		36.00		6.29		45

		HC		1.30		2.72		0.60		0.00		7.38		12
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Liquid Waste (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Domestic Liquid Waste Discharges (m3)

								Minimum		Maximum

				Gray water				2,682		9,898

				Sewage water				894		3,299

				Putrescible Mess waste				54		198

				Total				3,630		13,395
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Personnel (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

				Minimum		Maximum

		Dec.		20		31

		Jan.		90		345

		Feb.		130		455

		Mar.		140		504

		Apr.		119		560

		May		90		281





Personnel (Min and Max)
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Liquid Waste Discharges

		No.2: Plant and Equipment

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		TENDER I TA												TENDER 2 TB														TENDER 3M

		Assumptions:												Assumptions:														Assumptions:

		Programme duration:						6		Months				Programme duration:						6		Months						Programme duration:				6		Months

		Staff						65,986		Mandays				Staff						30,680		Mandays						Staff				17,880		Mandays

		Gray water:						0.15		m3 per day per person				Gray water:						0.15		m3 per day per person						Gray water:				0.15		m3 per day per person

		Sewage water:						0.05		m3 per day per person				Sewage water:						0.05		m3 per day per person						Sewage water:				0.05		m3 per day per person

		Putrescible Mess waste:						0.003		m3 per day per person				Putrescible Mess waste:						0.003		m3 per day per person						Putrescible Mess waste:				0.003		m3 per day per person

		Domestic Liquid Waste Discharges (m3)												Domestic Liquid Waste Discharges (m3)														Domestic Liquid Waste Discharges (m3)

				Gray water:				9,898						Gray water:				4,602										Gray water:				2,682

				Sewage water:				3,299						Sewage water:				1,534										Sewage water:				894

				Putrescible Mess waste:				198						Putrescible Mess waste:				92										Putrescible Mess waste:				54

				Total				13,395						Total				6,228										Total				3,630

		Raw data (Provided by J. Wright - EC VER3)

				Days		Manpower										Days		Manpower												Days		Manpower

		December		31		31								December		31		0										December		31		20

		January		31		345								January		31		180										January		31		90

		February		29		455								February		29		210										February		29		130

		March		31		504								March		31		230										March		31		140

		April		30		560								April		30		210										April		30		119

		May		31		281								May		31		180										May		31		90

										December		0		0		0		0						December		1.5		0.5		0.03		10

																Month				Hi		Low		Month		Grey water		Black Water		Mess waste		Mean Manpower

																December				0		20

																January				180		90		January		20		7		0		135

																February				210		130		February		26		9		1		170

																March				230		140		March		28		9		1		185

																April				210		119		April		25		8		0		164.5

																May				180		90		May		20		7		0		135

																				Grey Hi - Low						Sewage Hi-Lo				Mess Hi-Lo

																				0		0				0		0		0		0

																				27		14				9		5		1		0

																				32		20				11		7		1		0

																				35		21				12		7		1		0

																				32		18				11		6		1		0

																				27		14				9		5		1		0





Liquid Waste Discharges

		0		0		0		0		0		0		0		0

		0		0		0		0		27		13.5		9		4.5

		0		0		0		0		31.5		19.5		10.5		6.5

		0		0		0		0		34.5		21		11.5		7

		0		0		0		0		31.5		17.85		10.5		5.95
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Atmospheric Emissions 1TA

		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				26

		Excavation period:				4		months

		Crane:				2

		Truck:				42

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				1

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				6		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		10.81		0.71		12

		CO		73.94		3.24		77

		NOx		171.46		6.70		178

		SOx		18.60		0.73		19

		PM		10.89		1.11		12

		HC		12.70		1.33		14

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		1.70		0.38		0.09		0.00		11.52		14

		CO		11.61		2.59		0.65		0.00		77.18		92

		NOx		28.83		15.55		3.11		0.00		178.16		226

		SOx		2.43		18.96		0.00		0.00		19.32		41

		PM		3.00		1.08		0.24		108.00		12.00		124

		HC		2.25		5.44		0.30		0.00		14.03		22

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2		1,697		379		95		0		11,518		13,688

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO		11.61		2.59		0.65		0.00		77.18		92.02

		NOx		28.83		15.55		3.11		0.00		178.16		225.65

		SOx		2.43		18.96		0.00		0.00		19.32		40.73

		PM		3.00		1.08		0.24		108.00		12.00		124.31

		VOC		2.25		5.44		0.30		0.00		14.03		22.03
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Atmospheric Emissions 2TB

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Species		T2B		1TA		T3		Mean Tonnes Emission

		CO2 (Ktonnes)		8		14		7		10

		CO		48		92		48		63

		NOx		120		226		119		155

		SOx		21		41		20		27

		PM		44		124		45		71

		HC		12		22		12		15

		CO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		979				1,697

		Cranes		189				379

		Generators		189				95

		Vehicles		5,857				11,518

		CO Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		7				12

		Cranes		1				3

		Generators		1				1

		Vehicles		38				77

		NOx Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		17				29

		Cranes		8				16

		Generators		6				3

		Vehicles		88				178

		SO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		9				19

		Generators		0				0

		Vehicles		10				19

		PM Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		2				3

		Cranes		1				1

		Generators		0				0

		Earth Moving		36				108

		Vehicles		6				12

		HC Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		3				5

		Generators		1				0

		Vehicles		7				14
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		0		40.7266057143		20.4773257143
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		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				2

		Excavation period:				4		months

		Crane:				1

		Truck:				23

		Light vehicles:				9		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0.2		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.92		0.64		7

		CO		40.49		2.92		43

		NOx		93.90		6.03		100

		SOx		10.18		0.65		11

		PM		5.96		1.00		7

		HC		6.96		1.20		8

		Estimated Air Emissions

				Power		Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.74		0.13		0.19		0.19		0.00		6.56		8

		CO		0.95		0.89		1.30		1.30		0.00		43.40		48

		NOx		3.57		2.22		7.78		6.22		0.00		99.92		120

		SOx		0.23		0.19		9.48		0.01		0.00		10.84		21

		PM		0.11		0.23		0.54		0.48		36.00		6.96		44

		HC		0.10		0.17		2.72		0.60		0.00		8.16		12
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		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				20

		Excavation period:				3		months

		Crane:				1

		Truck:				20

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.15		0.71		6

		CO		35.21		3.24		38

		NOx		81.65		6.70		88

		SOx		8.86		0.73		10

		PM		5.18		1.11		6

		HC		6.05		1.33		7

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.98		0.19		0.19		0.00		5.86		7

		CO		6.70		1.30		1.30		0.00		38.45		48

		NOx		16.63		7.78		6.22		0.00		88.34		119

		SOx		1.40		9.48		0.01		0.00		9.58		20

		PM		1.73		0.54		0.48		36.00		6.29		45

		HC		1.30		2.72		0.60		0.00		7.38		12
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Liquid Waste (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Domestic Liquid Waste Discharges (m3)

								Minimum		Maximum

				Gray water				2,682		9,898

				Sewage water				894		3,299

				Putrescible Mess waste				54		198

				Total				3,630		13,395
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Personnel (Min and Max)

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

				Minimum		Maximum

		Dec.		20		31

		Jan.		90		345

		Feb.		130		455

		Mar.		140		504

		Apr.		119		560

		May		90		281
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Liquid Waste Discharges

		No.2: Plant and Equipment

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		TENDER I TA												TENDER 2 TB														TENDER 3M

		Assumptions:												Assumptions:														Assumptions:

		Programme duration:						6		Months				Programme duration:						6		Months						Programme duration:				6		Months

		Staff						65,986		Mandays				Staff						30,680		Mandays						Staff				17,880		Mandays

		Gray water:						0.15		m3 per day per person				Gray water:						0.15		m3 per day per person						Gray water:				0.15		m3 per day per person

		Sewage water:						0.05		m3 per day per person				Sewage water:						0.05		m3 per day per person						Sewage water:				0.05		m3 per day per person

		Putrescible Mess waste:						0.003		m3 per day per person				Putrescible Mess waste:						0.003		m3 per day per person						Putrescible Mess waste:				0.003		m3 per day per person

		Domestic Liquid Waste Discharges (m3)												Domestic Liquid Waste Discharges (m3)														Domestic Liquid Waste Discharges (m3)

				Gray water:				9,898						Gray water:				4,602										Gray water:				2,682

				Sewage water:				3,299						Sewage water:				1,534										Sewage water:				894

				Putrescible Mess waste:				198						Putrescible Mess waste:				92										Putrescible Mess waste:				54

				Total				13,395						Total				6,228										Total				3,630

		Raw data (Provided by J. Wright - EC VER3)

				Days		Manpower										Days		Manpower												Days		Manpower

		December		31		31								December		31		0										December		31		20

		January		31		345								January		31		180										January		31		90

		February		29		455								February		29		210										February		29		130

		March		31		504								March		31		230										March		31		140

		April		30		560								April		30		210										April		30		119

		May		31		281								May		31		180										May		31		90

										December		0		0		0		0						December		1.5		0.5		0.03		10

																Month				Hi		Low		Month		Grey water		Black Water		Mess waste		Mean Manpower

																December				0		20

																January				180		90		January		20		7		0		135

																February				210		130		February		26		9		1		170

																March				230		140		March		28		9		1		185

																April				210		119		April		25		8		0		164.5

																May				180		90		May		20		7		0		135

																				Grey Hi - Low						Sewage Hi-Lo				Mess Hi-Lo

																				0		0				0		0		0		0

																				27		14				9		5		1		0

																				32		20				11		7		1		0

																				35		21				12		7		1		0

																				32		18				11		6		1		0

																				27		14				9		5		1		0





Liquid Waste Discharges
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Atmospheric Emissions 1TA

		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				26

		Excavation period:				4		months

		Crane:				2

		Truck:				42

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				1

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				6		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		10.81		0.71		12

		CO		73.94		3.24		77

		NOx		171.46		6.70		178

		SOx		18.60		0.73		19

		PM		10.89		1.11		12

		HC		12.70		1.33		14

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		1.70		0.38		0.09		0.00		11.52		14

		CO		11.61		2.59		0.65		0.00		77.18		92

		NOx		28.83		15.55		3.11		0.00		178.16		226

		SOx		2.43		18.96		0.00		0.00		19.32		41

		PM		3.00		1.08		0.24		108.00		12.00		124

		HC		2.25		5.44		0.30		0.00		14.03		22

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2		1,697		379		95		0		11,518		13,688

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO		11.61		2.59		0.65		0.00		77.18		92.02

		NOx		28.83		15.55		3.11		0.00		178.16		225.65

		SOx		2.43		18.96		0.00		0.00		19.32		40.73

		PM		3.00		1.08		0.24		108.00		12.00		124.31

		VOC		2.25		5.44		0.30		0.00		14.03		22.03





Atmospheric Emissions 1TA
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Atmopsheric Emissions T3

		Project No:		27527066456

		Date:		13 September 2001

		Prepared by:		GL Forest

		Species		T2B		1TA		T3		Mean Tonnes Emission

		CO2 (Ktonnes)		8		14		7		10

		CO		48		92		48		63

		NOx		120		226		119		155

		SOx		21		41		20		27

		PM		44		124		45		71

		HC		12		22		12		15

		CO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		979				1,697

		Cranes		189				379

		Generators		189				95

		Vehicles		5,857				11,518

		CO Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		7				12

		Cranes		1				3

		Generators		1				1

		Vehicles		38				77

		NOx Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		17				29

		Cranes		8				16

		Generators		6				3

		Vehicles		88				178

		SO2 Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		9				19

		Generators		0				0

		Vehicles		10				19

		PM Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		2				3

		Cranes		1				1

		Generators		0				0

		Earth Moving		36				108

		Vehicles		6				12

		HC Emissions (Tonnes)

				Minimum				Maximum

		Excavators / Tractors		1				2

		Cranes		3				5

		Generators		1				0

		Vehicles		7				14
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		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				2

		Excavation period:				4		months

		Crane:				1

		Truck:				23

		Light vehicles:				9		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0.2		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.92		0.64		7

		CO		40.49		2.92		43

		NOx		93.90		6.03		100

		SOx		10.18		0.65		11

		PM		5.96		1.00		7

		HC		6.96		1.20		8

		Estimated Air Emissions

				Power		Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.74		0.13		0.19		0.19		0.00		6.56		8

		CO		0.95		0.89		1.30		1.30		0.00		43.40		48

		NOx		3.57		2.22		7.78		6.22		0.00		99.92		120

		SOx		0.23		0.19		9.48		0.01		0.00		10.84		21

		PM		0.11		0.23		0.54		0.48		36.00		6.96		44

		HC		0.10		0.17		2.72		0.60		0.00		8.16		12
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		CONSTRUCTION ACTIVITIES

		Project No:		27527066456

		Date:		12 September 2001

		Prepared by:		GL Forest

		Emission Factors (CORINAIR "Atmospheric Emission Inventory Guidebook")																		Emission Factors (US EPA AP-42, Sction 3.4) (lb/MMBtu)

				CO2		CO		HCs		NOx		SOx		PM						NOx		3.20E+00

				(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)		(g/hr)						CO		8.50E-01

		Tractor		51,161		350		100		580		41		60						CO2		1.65E+02

		Excavator		45,314		310		80		770		65		60						SO2		2.02E-01

		Crane		87,704		600		1260		3600		4390		250						HC		9.00E-02

		Truck		119,132		815		140		1890		205		120						Methane		8.10E-03

		Minibus		98,669		450		185		930		101		154						VOC		8.19E-02

		Sideboom		87,704		600		1260		3600		4390		250						PM10		1.00E-01

		Generator		43,852		300		140		1440		2		110

		Notes:

		NOx expressed as NO2

		SOx expressed as SO2

		Construction Emissions Factors (US EPA AP-42)

				SPM		1.20		Tonnes/Acre-months

				PM10		0.26		Tonnes/Acre-months

		Assumptions

		Construction period:				6		months

		Working day:				12		hrs/day

		Excavator:				20

		Excavation period:				3		months

		Crane:				1

		Truck:				20

		Light vehicles:				10		includes cars, double cab, owners pick ups, etc.

		Light vehicles working hours:				4		hrs/day

		Generator:				2

		Construction Area				15		Acres

		Power Requirements				0		MW

		Site Clearance:				2		months

		Vehicles on site:				6		months

		Estimated Air Emissions for Diesel Powered Vehicles(Tonnes)

				Trucks		Light Vehicles		TOTAL

		CO2 (Ktonnes)		5.15		0.71		6

		CO		35.21		3.24		38

		NOx		81.65		6.70		88

		SOx		8.86		0.73		10

		PM		5.18		1.11		6

		HC		6.05		1.33		7

		Estimated Air Emissions

				Excavators		Cranes		Generators		Earth Moving		Vehicles		Total

		CO2 (Ktonnes)		0.98		0.19		0.19		0.00		5.86		7

		CO		6.70		1.30		1.30		0.00		38.45		48

		NOx		16.63		7.78		6.22		0.00		88.34		119

		SOx		1.40		9.48		0.01		0.00		9.58		20

		PM		1.73		0.54		0.48		36.00		6.29		45

		HC		1.30		2.72		0.60		0.00		7.38		12
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