
Leviathan Field Production EIA  
Chapter G – Appendices 

 

  

 
Client Doc. No: LPP-PM-NEM-EIA-PLN-0002  
Confidential–Do Not Disclose Without Authorization  © Copyright Genesis North America - All Rights Reserved 
 
7-232 

 

 
 
 

APPENDIX A.11 

Environmental Baseline Supporting 
Documentation and Maps 

 
Letter Confirmation of Receipt of Antiquities  

Section in Noble Energy’s Environmental  
Memorandum at the Leviathan Site 

 
 



Leviathan Field Production EIA  
Chapter G – Appendices 

 

  

 
Client Doc. No: LPP-PM-NEM-EIA-PLN-0002  
Confidential–Do Not Disclose Without Authorization  © Copyright Genesis North America - All Rights Reserved 
 
7-233 

 

 

 
 



Leviathan Field Production EIA  
Chapter G – Appendices 

 

  

 
Client Doc. No: LPP-PM-NEM-EIA-PLN-0002  
Confidential–Do Not Disclose Without Authorization  © Copyright Genesis North America - All Rights Reserved 
 
7-234 

 

 

 
 



Leviathan Field Production EIA  
Chapter G – Appendices 

 

  

 
Client Doc. No: LPP-PM-NEM-EIA-PLN-0002  
Confidential–Do Not Disclose Without Authorization  © Copyright Genesis North America - All Rights Reserved 
 
7-235 

 

 

 
 



Leviathan Field Production EIA  
Chapter G – Appendices 

 

  

 
Client Doc. No: LPP-PM-NEM-EIA-PLN-0002  
Confidential–Do Not Disclose Without Authorization  © Copyright Genesis North America - All Rights Reserved 
 
7-236 

 

 
 
 

APPENDIX B.1 

No Chapter B Appendices 
 
 
 
 
 
 
 
 
 
 
 

(Intentionally left blank) 

  



Leviathan Field Production EIA  
Chapter G – Appendices 

 

  

 
Client Doc. No: LPP-PM-NEM-EIA-PLN-0002  
Confidential–Do Not Disclose Without Authorization  © Copyright Genesis North America - All Rights Reserved 
 
7-237 

 

APPENDIX C.1 

Infrastructure Seabed Land-take  
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The seabed land-take associated with the subsea infrastructure has been estimated based on 
known, and predicted infrastructure dimensions. These calculations are detailed in the following 
sections. 
 

C.1.1 Infield Infrastructure 

For clarity, the following items are considered to be “Infield” when estimating the infield 
infrastructure land-take: 

 Wells and wellheads – Not with the scope of this assessment; 

 Production flowlines (22.5 km of 14”) and PLETs (10); 

 Infield umbilicals (22.8 km of 7.17”) and UTAs (10); 

 Infield Gathering Manifold (one (1)); and, 

 MEG SDU (one (1)). 

Land-take associated with the above infield infrastructure is detailed in Table C.1-1. This is 
calculated based on the following assumptions: 

 Flowline and umbilical land-take are estimated based on the respective outer diameter 
and length; 

 PLET land-take is estimated based on preliminary dimensions provided by Noble Energy: 

o Single PLET: Nine (9) m x 10 m (L x W); and, 

o Twin PLET: 12 m x 10 m (L x W). 

 UTA land-take is estimated based on analogous structures on the Tamar field (seven 
(7) m x 3.1 m); 

 Infield Gathering Manifold land-take is based on the suction pile diameter of six (6) m, the 
manifold structure will be supported above the sea floor; and, 

 MEG SDU land-take is estimated based on a similar structure in place at the Tamar field 
with dimensions of 11.7 x 8.3 (L x W). 
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Table C.1-1: Land Take of Infield Infrastructure 

Item Foundation Type 
Land Take per unit 

(m2) 
Units 

Total Land Take 
(m2) 

Flowlines (14”) None 0.36 / m 22,500 m 8,001 

PLET - Singles Mudmat 90 7 630 

PLET - Doubles Mudmat 120 3 360 

Infield Umbilicals None 0.18 / m 22,800 4,152 

UTAs Mudmat 21.7 10 217 

Infield Gathering 
Manifold 

Suction Pile 28.3 1 28.3 

MEG SDU Mudmat 97.1 1 97.1 

 Total 13,485 

 
C.1.2 Transmission Infrastructure 

For clarity, the following items are considered when estimating the transmission infrastructure 
land-take: 

 18” DSM pipelines (two (2) by 117.5 km) and PLETs (two (2)); 

 MEG PLETs (two (2)); 

 20” REM pipeline (one (1) by 117.5 km) and PLET (one (1)); 

 Electrohydraulic umbilical (117.5 km of 6.38”) and associated UTAs (two (2)); 

 Production pipeline SSIVs (three (3)); 

 SSIV Umbilical UTA (one (1)); and, 

 SSIV Umbilical (150 m by six (6) inches). 

The LPP and export pipelines are not considered within this assessment. Additionally no land-
take is attributed to the MEG supply pipelines in this section as it is assumed these will be 
piggybacked onto the 18” DSM pipelines. Standalone MEG supply pipelines are considered in 
Section C.1.3. 
 
Land-take associated with the above transmission infrastructure is detailed in Table C.1-2. This 
is calculated based on the following assumptions: 

 Pipeline and umbilical land-take are estimated based on the respective outer diameter 
and length; 

 PLET land-take is estimated based on preliminary dimensions provided by Noble Energy: 

o Production PLET (DSM or REM):  11 m x 10 m (L x W); and, 
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o MEG PLET:     Six (6) m x six (6) m (L x W);  

 All UTA land-take is estimated based on analogous structures on the Tamar Field (seven 
(7) m x 3.1 m); 

 Controls SDU land-take is estimated based on a similar structure in place at the Tamar 
Field with dimensions of 11.7 x 8.3 (L x W); and, 

 SSIV land-take is estimated based on dimensions provided by Noble Energy (eight (8) m 
by eight (8) m (L x W)). 

Table C.1-2: Land-take of Transmission Infrastructure 

Item Foundation Type 
Land-take per 

unit (m2) 
Units 

Total Land-take 
(m2) 

DSM Pipelines (18”) None 0.46 /m 235,000 m 107,442 

DSM PLETs Mudmat 110 2 220 

MEG PLETs Mudmat 36 2 72 

REM Pipeline (20”) None 0.51 /m 117,500 59,690 

REM PLET Mudmat 110 1 110 

Primary Umbilical None 0.16 /m 117,500 19,041 

UTAs Mudmat 21.7 2 43.4 

Controls SDU Mudmat 97.1 1 97.1 

SSIVs Mudmat 64 3 192 

SSIV UTA Mudmat 21.7 1 21.7 

SSIV Umbilical None 0.15 150 15.2 

 Total 186,424 

 
C.1.3 Standalone MEG Supply Lines 

The alterative to piggybacked MEG supply lines is standalone MEG supply lines which will be laid 
into the same transmission corridor as the production pipelines and the primary umbilical. This 
will incur incremental land take as an additional 235 km (two (2) by 117.5 km) of 6” pipeline will 
be laid directly onto the seabed. 
 
The incremental land-take associated with standalone MEG pipelines is reported in Table C.1-3. 
This is based on an outer diameter of 6.625” which is standard for 6” nominal bore line pipe. 
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Table C.1-3: Incremental Land Take of Standalone MEG Pipelines 

Item Foundation Type 
Land Take per 

unit (m2) 
Units 

Total Land Take 
(m2) 

Standalone MEG 
Pipelines (6”) 

None 0.17 / m 235,000 m 39,544 

 
C.1.4 Total subsea Land-take 

The total land-take associated with the subsea infrastructure considered within this assessment 
is estimated as 239,983 m2. The majority of this is attributed to the production pipelines, which 
alone account for almost 70% of this figure. 
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APPENDIX C.3 

Estimation of Installation Vessel Duration & Fuel Use  
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C.3.1 Vessels and Activities 

Vessel use for the construction phase (installation, pre-commissioning and commissioning) of the 
Leviathan development project are estimated based on typical activity durations. The following 
vessels are considered to be required for this work: 

 DP Pipelay Vessel; 

 Pipe Supply Vessel; 

 MSV - with ROV capability; 

 Offshore Construction Vessel; 

 Offshore Supply Vessel; 

 Offshore Standby Vessel; and, 

 Helicopter. 

A total of 14 construction activities have been identified for the facilities located in Israeli economic 
waters, these are: 
 
Infield 

 Infield 1: Flowline and PLET installation; 

 Infield 2: Infield Gathering Manifold installation and piling; 

 Infield 3: Infield umbilical and associated structures installation; 

 Infield 4: Flowline and umbilical tie-ins; 

 Infield 5: Production system pre-commissioning and commissioning; and, 

 Infield 6: Controls system pre-commissioning and commissioning. 

Transmission 

 Trans. 1: DSM production pipelines (two (2) by 117.5 km) and PLET installation; 

 Trans. 2: REM production pipeline (one (1) by 117.5 km) and PLET installation; 

 Trans. 3: Electrohydraulic umbilical installation (one (1) by 60 km + one (1) by 
57.5 km) and associated structures (two (2) by intermediate UTAs + one (1) by infield 
Controls SDU); 

 Trans. 4: Pipeline and Umbilical Tie-ins; 

 Trans. 5 Production system pre-commissioning and commissioning; 

 Trans. 6 MEG system pre-commissioning and commissioning; and, 

 Trans. 7: Controls system pre-commissioning and commissioning. 

Optional - (If MEG pipelines are to be Piggybacked this activity is part of Trans. 1) 

 MEG 1: Installation of standalone MEG pipelines (two (2) by 117.5 km). 
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Assumptions  
Vessel use is assigned to each activity as detailed in the vessel matrix (Table C.3-1). This 
considers the following assumptions to enable an estimate of vessel use to be made. This is a 
preliminary assessment and further details regarding vessel use and durations will be determined 
following installation contractor selection. 

 All offshore actives require support in the form of: 

o ROV launch, operation and retrieve from an MSV; 

o General supply sorties from an Offshore Supply Vessel; and, 

o Emergency support and exclusion zone enforcement from a Standby Vessel. 

 All pipelay activities require additional support from: 

o A dedicated Pipe Supply Vessel; and, 

o Helicopters for the purpose of weekly personnel transfers; 

 An OCV is used for piling, heavy lift (Infield Gathering Manifold), umbilical lay and tie-in 
operations. 

The marine vessels expected to be required to support each of the identified activities are reported 
in Table C.3-1. 
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Table C.3-1: Construction Vessel Use Matrix 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Infield 1 X X X - X X X 

Infield 2 - - X X X X - 

Infield 3 - - X X X X - 

Infield 4 - - X X X X - 

Infield 5 - - X - X X - 

Infield 6 Performed as part of Trans. 7. 

        

Trans. 1 X X X - X X X 

Trans. 2 X X X - X X X 

Trans. 3 - - X X X X - 

Trans. 4 - - X X X X - 

Trans. 5 - - X - X X - 

Trans. 6 - - X - X X - 

Trans. 7 - - X - X X - 

        

MEG 1 X X X - X X X 

 
C.3.1.1 Infield 1 

Infield 1 involves the installation of all infield production flowlines and the associated FLETs. The 
primary installation vessel for this activity it the DP Pipelay Vessel. 
 
Activity duration is estimated based on flowlines being laid at an average rate of three (3) km/day 
with two (2) days allowed for start-up and set-down per flowline. The total infield flowline length 
to be laid is 22.5 km. 
 
The above gives a total activity duration of 17.5 days which applies to the pipelay vessel and all 
marine support vessels associated with this activity. It is assumed that supply vessels (general 
and pipelay) are continuously operating during this period (either in transit or loading/offloading). 
 
In addition to the marine support vessels, helicopter support is assumed for the pipelay activities 
based on a single round trip (one (1) hour each way) per week. This gives a total flight duration 
of five (5) hours for this activity. 
 
Total vessel use for this activity is provided in Table C.3-2. 
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Table C.3-2: Infield 1 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

18 18 18 - 18 18 5 (hrs) 

 
C.3.1.2 Infield 2  

Infield 2 involves the installation of the Infield Gathering Manifold and associated suction pile. The 
primary installation vessel for this activity is the OCV. 
 
Activity duration is based on three (3) discrete lifts so as to ensure the maximum single lift weight 
does not exceed the crane capacity of the vessel. Lifts are split as detailed below: 

 Suction pile installation; 

 Support structure installation; and, 

 Piping installation. 

Each lift is assumed to take one (1) day to complete, giving a total activity duration of three (3) 
days. Total vessel use for this activity is detailed in Table C.3-3. 
 

Table C.3-3: Infield 2 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 3 3 3 3 - 

 
C.3.1.3 Infield 3 

Infield 3 involves the installation of all infield umbilicals and associated structures (UTAs). The 
primary installation vessel for the activity is the OCV which is assumed to be capable of flexible 
lay operations. 
 
Activity duration is based on the OCV achieving an average flexible lay rate of 9.6 km/day. An 
additional two (2) days is allowed per infield umbilical for start-up and set-down. Further, a single 
day is allowed for the installation of the infield MEG SDU which will be installed from the OCV. 
 
Based on the above lay rate and allowances the total activity duration is 13 days. Total vessel 
use for this activity is detailed in Table C.3-4.  
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Table C.3-4: Infield 3 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 13 13 13 13 - 

 
C.3.1.4 Infield 4 

Infield 4 involves the installation of all infield tie-ins and umbilical flying leads. This is assumed to 
be performed from the OCV with ROV support from the MSV. This is considered conservative as 
it is possible that the MSV vessel will have sufficient crane capacity to perform these installations, 
thus reducing overall fuel use associated with this activity. 
 
All infield tie-in spools (production and MEG) will be of flexible construction, while the controls tie-
ins will be made with hydraulic and electrical flying leads. Each tie-in spool is assumed to take 
two (2) days to install, with an additional day allowed per flying lead bundle. 
 
A total of 15 infield tie-in spools have been identified (13x production + two (2) by MEG) and 14 
flying lead bundles. This puts total infield production, MEG and controls tie-in installation at 44 
days. Total vessel use for this activity is detailed in Table C.3-5. 
  

Table C.3-5: Infield 4 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 44 44 44 44 - 

. 
C.3.1.5 Infield 5 

Infield 5 involves the Pre-commissioning and Commissioning of the infield production 
infrastructure. Specifically this activity includes flooding, hydrotesting, leak testing connections, 
dewatering and drying production flowlines and spools. These operations are assumed to be 
performed from a vessel based spread installed on the MSV. 
 
Based on Genesis-in house knowledge this is estimated to take six (6) days assuming that all 
flowlines can be simultaneously hydro tested and leak tested. Vessel use associated with this 
activity is provided in Table C.3-6. 
 

Table C.3-6: Infield 5 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 6 - 6 6 - 
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C.3.1.6 Trans. 1 

Trans. 1 involves the installation of the dual 117.5 km 18” DSM production pipelines. Additionally, 
if a piggybacked MEG pipeline configuration is selected then these lines will be laid 
simultaneously with the DSM production lines. The primary vessel associated with this activity is 
the DP Pipelay Vessel. 
 
As per Infield 1 the average lay rate achieved by the DP Pipelay Vessel is assumed to be three 
(3) km/day with two (2) days allowed per pipeline for start-up and set-down. The total length of 
DSM production pipelines to be laid is 235 km. 
 
The above basis gives a total activity duration of 82 days. It is assumed that supply vessels 
(general and pipelay) are continuously operating during this period (either in transit or 
loading/offloading). 
 
As stated previously weekly helicopter transfers to and from the DP Pipelay Vessel are assumed 
at an average duration of one (1) hour each way. Total vessel use for this activity is provided in 
Table C.3-7. 
 

Table C.3-7: Trans. 1 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

82 82 82  82 82 23.4 (hrs) 

 
C.3.1.7 Trans. 2 

Trans. 2 involves the installation of the single 117.5 km 20” REM transmission pipelines. The 
primary vessel associated with this activity is the DP Pipelay Vessel. 
 
As per Trans. 1 the average lay rate achieved by the DP Pipelay Vessel is assumed to be three 
(3) km/day with two (2) days allowed for start-up and set-down.  
 
The above basis gives a total activity duration of 41 days. It is assumed that supply vessels 
(general and pipelay) are continuously operating during this period (either in transit or 
loading/offloading). 
 
As stated previously weekly helicopter transfers to and from the DP Pipelay Vessel are assumed 
at an average duration of one (1) hour each way. Total vessel use for this activity is provided in 
Table C.3-8. 
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Table C.3-8: Trans. 2 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

41 41 41 - 41 41 11.7 (hrs) 

 
C.3.1.8 Trans. 3 

Trans. 3 involves the installation of the two (2) lengths of static electrohydraulic umbilical and 
associated termination and distribution structures that make up the primary controls system from 
the LPP to the infield location. Additional activities included under this activity include the 
installation of the SSIV umbilical and its associated UTA. The primary installation vessel for this 
activity is the OCV which is assumed to be capable of flexible lay operations. 
 
The total length of the primary umbilical to be installed is 117.5 km, with two (2) intermediate 
UTAs required to allow the lengths to be tied into each other subsea. The SSIV umbilical is 
assumed to be approximately 150 m in length. Additionally, this activity includes the installation 
of the infield Subsea Distribution Unit which is required to allow controls and chemicals from the 
primary umbilical to be routed to the infield umbilical UTAs. 
 
Activity duration is based on achieving an average lay rate of 9.6 km/day from the OCV, with an 
additional two (2) days allowed per umbilical length to allow for start-up and set-down of the 
umbilical. A single installation day is allowed for the installation of the infield SDU, with a further 
two (2) days allowed for installation of the SSIV umbilical and UTA. This gives a total installation 
duration of 19 days. 
 
Total vessel use for this activity is detailed in Table C.3-9. 
 

Table C.3-9: Trans. 3 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 19 19 19 19 - 

 
C.3.1.9 Trans. 4 

Trans.4 involves the installation of the production SSIVs, transmission pipeline tie-in spools, and 
the flying leads associated with the umbilicals to the infield SDU and the SSIVs. 
 
A total of nine (9) tie-in spools have been identified for the production system, with a further four 
(4) required to tie-in the 6” MEG lines. A total of one (1) set of controls flying leads must be 
installed to link the two (2) intermediate UTAs, with a further set required to connect the SSIV 
UTA to the SSIVs. Note that these figures include the tie-in spools required to connect into the 
risers at the LPP 
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Based on the assumptions previously detailed for Infield 4 the total duration of this activity is 
estimated at 31 days (assuming one (1) day for installation of each SSIV structure). The total 
vessel use associated with this activity is detailed in Table C.3-10. 
 

Table C.3-10: Trans. 4 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 31 31 31 31 - 

 
C.3.1.10 Trans. 5 

Trans. 5 involves pre-commissioning and commissioning activities associated with the three (3) 
117.5 km production pipelines. Specifically this is flooding, hydrotesting, leak testing, dewatering 
and drying. 
 
Based on Genesis in-house knowledge this is estimated to take 10 days per pipeline for a total 
activity duration of 30 days. This assumes that hydrotesting of the production pipelines will not 
occur simultaneously. Vessel use associated with activity is provided in Table C.3-11. 
 

Table C.3-11: Trans. 5 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 30 - 30 30 - 

 
C.3.1.11 Trans. 6 

Trans. 6 involves pre-commissioning and commissioning activities associated with the two (2) 
117.5 km MEG supply lines. Specifically these activities include flooding, hydrotesting, leak 
testing, and dewatering through displacement with MEG. 
 
Based on Genesis in-house knowledge this is estimated to take eight (8) days per pipeline for a 
total activity duration of 16 days. This assumes that hydrotesting of the MEG pipelines will not 
occur simultaneously. Vessel use associated with activity is provided in Table C.3-12. 
 

Table C.3-12: Trans. 6 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 16 - 16 16 - 
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C.3.1.12 Trans. 7 

Trans 7 involves all pre-commissioning and commissioning activities associated with the 
Leviathan controls system. This includes the primary umbilical from the LPP to the Infield Gather 
Manifold, and the infield umbilicals. Specific activities associated with this operation are 
hydrotesting of hydraulic/chemical cores, displacement of storage fluid, and function testing. 
 
This activity is estimated to take a total of 23 days assuming that umbilical cores in the primary 
umbilical cannot be hydrotested simultaneously. Vessel use associated with activity is provided 
in Table C.3-13.  
 
Commissioning of the SSIV umbilical is assumed to occur in parallel with the commissioning of 
the primary controls infrastructure and so no additional vessel duration is allowed for the 
commissioning of the SSIVs and their associated infrastructure. 
 

Table C.3-13: Trans. 7 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

- - 23 - 23 23 - 

 
C.3.1.13 MEG 1 

MEG 1 is an optional activity associated to install standalone MEG supply lines in the event that 
a non-piggybacked configuration is selected. The total length of MEG pipelines to be installed 
under this activity is 235 km (two (2) by 117.5 km). The primary installation vessel for this 
operation will be the DP Pipelay Vessel. 
 
As per Trans. 1 and 2, the average lay rate achieved by the DP Pipelay Vessel is assumed to be 
three (3) km/day with two (2) days allowed for start-up and set-down per pipeline.  
 
The above basis gives a total activity duration of 82 days. It is assumed that supply vessels 
(general and pipelay) are continuously operating during this period (either in transit or 
loading/offloading). 
 
As stated previously weekly helicopter transfers to and from the DP Pipelay Vessel are assumed 
at an average duration of one (1) hour each way. Total vessel use for this activity is provided in 
Table C.3-14. 
 

Table C.3-14: MEG 1 Vessel Use 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

Duration 
(days) 

82 82 82  82 82 23 (hrs) 
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C.3.2 Total Vessel Use 

Total vessel use associated with the construction of the subsea infrastructure for the Leviathan 
development project are provided in Table C.3-15. 
 

Table C.3-15: Construction Phase Vessel Use (days) 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

(hrs) 

Infield 1 18 18 18 - 18 18 5 

Infield 2 - - 3 3 3 3 - 

Infield 3 - - 13 13 13 13 - 

Infield 4 - - 44 44 44 44 - 

Infield 5 - - 6 - 6 6 - 

Infield 6 Performed as part of Trans. 7. 

Infield 
Total 

18 18 84 60 84 84 5 (hrs) 

Trans. 1 82 82 82 - 82 82 23.4 

Trans. 2 41 41 41 - 41 41 11.7 

Trans. 3 - - 19 19 19 19 - 

Trans. 4 - - 31 31 31 31 - 

Trans. 5 - - 30 - 30 30 - 

Trans. 6 - - 16 - 16 16 - 

Trans. 7 - - 23 - 23 23 - 

Trans. 
Total 

123 123 242 50 242 242 35 (hrs) 

MEG 1 82 82 82 - 82 82 23 

Total  223 223 408 110 408 408 63 (hrs) 

 
C.3.3 Vessel Fuel Consumption 

Fuel use for each vessel type is calculated as an average daily consumption based on available 
data for typical vessels that are capable of performing the required duties. The following 
assumptions are applied when estimating fuel use: 

 Fuel used on marine vessels is assumed to be conventional marine diesel with an LHV of 
42.8 MJ / kg; 
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 Where a vessel features more than two (2) generators these are assumed to be operated 
in an N+1 (spare) configuration. E.g. if four (4) generators are present, three (3) are 
assumed operating with the fourth available as a standby; 

 Average power consumption is assumed to be 66% of the peak generating capacity after 
allowing for generator sparing; and, 

 Diesel generator efficiency is assumed at 45%. 

The following sections detail the calculation and basis of fuel consumption figures for each vessel 
type. 
 

C.3.3.1 DP Pipelay Vessel 

The Allseas’ Solitaire Pipelay Vessel is considered representative of the type of vessel to be used 
for pipeline / flowline installation at the Leviathan Field. Vessel power generation parameters, and 
estimated daily fuel consumption are provided in Table C.3-16 and are based on the generic 
assumptions stated previously. 
 

Table C.3-16: Allseas Solitaire Estimated Fuel Consumption 

Parameter Units Value 

Reference Vessel  Allseas Solitaire 

Total Installed Power MWe 51.5 

Assumed Generator Configuration - 7 x15% 

Peak Operating Power MWe 45.1 

Average Running Power (Thermal) MWt 66.1 

Fuel Use 
kg / s 1.5 

Te / day 130 

 
C.3.3.2 Pipe Supply Vessel 

The DP2 Pipe Haul / Platform Supply Vessel Toisa Invincible is considered broadly representative 
of the type of vessel that will be utilised for pipe supply operations during flowline and pipeline 
installation. Based on the information available, and the generic assumptions stated previously, 
daily fuel consumption is estimated in Table C.3-17.  
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Table C.3-17: Toisa Invincible Estimated Fuel Consumption 

Parameter Units Value 

Reference Vessel  Toisa Invincible 

Total Installed Power MWe 4.9 

Assumed Generator Configuration - 2x 50% 

Peak Operating Power MWe 4.9 

Average Running Power (Thermal) MWt 7.2 

Fuel Use 
kg / s 0.17 

Te / day 15 

 
C.3.3.3 Multipurpose Support Vessel 

The light construction vessel, Siem Stingray, is considered broadly representative of the type of 
MSV that will be utilized on the Leviathan development project. This vessel is equipped with deck 
cranes and two (2) work-class ROVs. Based on the information available, and the generic 
assumptions stated previously, daily fuel consumption is estimated in Table C.3-18.  
 

Table C.3-18: Siem Stingray Estimated Fuel Consumption 

Parameter Units Value 

Reference Vessel  Siem Stingray 

Total Installed Power MWe 11.5 

Assumed Generator Configuration - 4x 33% 

Peak Operating Power MWe 8.6 

Average Running Power (Thermal) MWt 12.7 

Fuel Use 
kg / s 0.30 

Te / day 26 

 
C.3.3.4 Offshore Construction Vessel 

The subsea OCV, Boa Sub C, is considered representative of the type of OCV that will be utilised 
on the Leviathan development project. This vessel has an Active Heave Compensated (AHC) 
main crane rated for 400 Te which is expected to be capable of installing the Infield Gathering 
Manifold. Based on the information available, and the generic assumptions stated previously, 
daily fuel consumption is estimated in Table C.3-19.  
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Table C.3-19: Boa Sub C Estimated Fuel Consumption 

Parameter Units Value 

Reference Vessel  Boa Sub C 

Total Installed Power MWe 23.0 

Assumed Generator Configuration - 4x 33% 

Peak Operating Power MWe 17.3 

Average Running Power (Thermal) MWt 25.3 

Fuel Use 
kg / s 0.59 

Te / day 51 

 
C.3.3.5 Supply Vessel 

The platform supply vessel, M.V Highland Rover, is considered representative of the type of the 
type of supply vessel that will be utilised for regular supply sorties between the onshore supply 
base and the offshore marine fleet. Based on the information available, and the generic 
assumptions stated previously, daily fuel consumption is estimated in Table C.3-20.  
 

Table C.3-20: M.V Highland Rover Estimated Fuel Consumption 

Parameter Units Value 

Reference Vessel  M.V Highland Rover 

Total Installed Power MWe 4.1 

Assumed Generator Configuration - 2x 50% 

Peak Operating Power MWe 4.1 

Average Running Power (Thermal) MWt 6.0 

Fuel Use 
kg / s 0.14 

Te / day 12 

 
C.3.3.6 Standby Vessel 

The standby safety vessel, Vos Fantastic, is considered representative of a typical standby safety 
vessel that may be utilised during the construction phase of the Leviathan development. This is a 
“Group A” survivor class vessel with capacity for more than 300 survivors. Based on the 
information available, and the generic assumptions stated previously, daily fuel consumption is 
estimated in Table C.3-21. Note that fuel consumption for this vessel is based on an assumed 
running load of 33% of the peak operating power to allow for the substantial duration of idling 
anticipated for this vessel.  
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Table C.3-21: Vos Fantastic Estimated Fuel Consumption 

Parameter Units Value 

Reference Vessel  Vos Fantastic 

Total Installed Power MWe 1.6 

Assumed Generator Configuration - 1x 100% 

Peak Operating Power MWe 1.6 

Average Running Power (Thermal) MWt 1.2 

Fuel Use 
kg / s 0.03 

Te / day 2.4 

 
C.3.3.7 Helicopter  

Helicopters will be used during construction operations in order to transfer personnel to and from 
the DP Pipelay Vessel. This is nominally assumed to be a Sikorsky-61N, for which the Allseas 
Solitaire’s helipad is classified for. This has capacity to transport up to 30 passengers. 
 
Hourly fuel consumption for a Sikorsky-61N is estimated in Table C.3-22 based on the following 
assumptions specific to this section: 
 

 Fuel : Jet A with a LHV of 42.8 MJ / kg; 

 Average running power of 75% of peak operating load; 

 Engines utilised in a 2x 50% configuration during normal operation; and, 

 Generation efficiency of 35%. 

Table C.3-22: Sikorsky-61N Estimated Fuel Consumption 

Parameter Units Value 

Reference Vessel  Sikorsky-61N 

Total Installed Power MWe 2.24 

Assumed Generator Configuration - 2x 50% 

Peak Operating Power MWe 2.24 

Average Running Power (Thermal) MWt 4.8 

Fuel Use 
kg / s 0.11 

Te / hr 0.40 
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C.3.4 Total Fuel Use 

Based on the total vessel use previously provided in Table C.3-15, and the fuel consumption rates 
estimated in Section C.3.3C.3.3, the total fuel consumption associated with the Leviathan 
installation, pre-commissioning and commissioning activities has been estimated by vessel type 
and is reported in Table C.3-23. The total fuel use over the entire campaign is estimated at 54,453 
Te if standalone MEG pipelines are installed, this reduces to 39,241 if a piggybacked configuration 
is selected. 
 

Table C.3-23: Construction Phase Fuel Use (Te) 

 Pipelay 
Pipe 

Supply 
MSV OCV 

Supply 
Vessel 

Standby 
Vessel 

Helicopter 

(hrs) 

Infield 
Total 

2,340 270 2,184 3,060 1,008 201.6 2.0 

Trans. 
Total 

15,990 1,845 6,292 2,550 2,904 580.8 14.0 

MEG 
(Optional) 

10,660 1,230 2,132 0 984 196.8 9.2 

Total 28,990 3,345 10,608 5,610 4,896 979.2 25.2 

 
C.3.5 Air Emissions Factors 

Air emissions arising from marine fuel combustion are estimated based on emission factors 
recommended by the UK Department of Energy & Climate Change (DECC, 2008). Where DECC 
does not provide an emissions factor (e.g., PM10) the equivalent emissions factor recommended 
by the US Environmental Protection Agency is utilised (US EPA, 1995). Total CO2 equivalent 
emissions are calculated based on the Global Warming Potential (GWP) of combustion emissions 
where the GWP CO2 is equal to one (1). Methane and N2O along with CO2 are the three (3) main 
greenhouse gasses, with the former having GWPs of 25 and 298 respectively (US EPA, 2014). 
N2O emissions have not been estimated in this work and thus the CO2e emissions figure consists 
of CO2 and Methane only.  
 
The emission factors used are provided in Table C.3-24, while the total emissions from all vessels 
used during the construction campaign are provided in Table C.3-25, based on a total fuel 
consumption of 54,543 Te. 
 

Table C.3-24: Air Emissions Factors (kg / Te fuel) 

 CO2 NOX SO2 CO CH4 VOCs PM10 

Marine 
Vessels 

3,200 59.4 4 15.7 0.18 2 6.4 

Helicopters 3,200 12.5 8 5.2 0.087 0.80 - 
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Table C.3-25: Total Air Emissions During Construction Phase (Te) 

 CO2 NOX SO2 CO CH4 VOCs PM10 CO2e 

All 
Vessels 

174,251 3,233 218 855 10 109 348 174,496 
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APPENDIX D.1 

OCSAR Modelling Approval Request Technical Note 
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