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1 INTRODUCTION AND BACKGROUND 

Ithaca Energy (UK) Limited (Ithaca) is planning for the decommissioning of the Athena Field 
which has been producing since May 2012 and has now ceased production. 
 
Ithaca has commenced the update and revision of their Decommissioning Programmes for 
those Athena facilities for which they have liability, namely: 

1. Five Athena wells (4 x production, 1 x water injection) 
2. All subsea infrastructure associated with the Athena field, including production 

manifold structure, riser base, mid-water arch (MWA) and MWA base, FPSO anchor 
system and associated suction cans  and protective material (mattresses and rock) 

3. All pipelines, flowlines and umbilicals.  

To fulfil Ithaca’s HS&E policy and in line with regulator guidance, the Decommissioning 
Programmes for the Athena Field offshore facilities are supported by a Comparative 
Assessment of all feasible options for the decommissioning of the Athena pipelines, risers, 
umbilicals and associated subsea infrastructure.  The Comparative Assessment is a 
systematic process by which the various options are examined leading to the identification of 
a preferred option for decommissioning this infrastructure.   
 

1.1 Location of the Athena facilities 

The Athena field is located in the central North Sea, UKCS Block 14/18b, approximately 116 
km from Fraserburgh on the east Scottish coast and 119km from the UK/Norway median line 
with a water depth of approximately 130 m (Figure 1-1) 
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Figure 1.1 Location of Athena field 

 
 

The Athena subsea production pipeline system was tied-back to the BW Athena FPSO 
(which has now left the field) through an arrangement of wells, subsea manifold, riser base 
structure, dynamic risers and umbilicals. The wells are approximately 2 km north east of the 
BW Athena. The field layout is illustrated in Figure 1-2. 
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Figure 1-2 Field Layout 

 

1.2 Purpose, Regulatory Context and Approach 

The OSPAR Decision 98/3 on the Disposal of Disused Offshore Installations sets out 
OSPAR Contracting Parties obligations on the decommissioning of offshore installations.  
Pipelines are not covered by this OSPAR Decision and there are no international guidelines 
on the decommissioning of disused pipelines.   
 
In the UK, the principal legislation for the decommissioning of disused offshore installations 
and pipelines is the Petroleum Act 1998 (as amended) (“the 1998 Act”).  Under Part IV of the 
1998 Act and amendments to this Part of the Act through the Energy Act 2008 (as 
amended), operators proposing to decommission an offshore installation or submarine 
pipeline must submit a Decommissioning Programme.  Where the programme includes the 
decommissioning of pipelines (and cables), Department of Energy and Climate Change 
(DECC) guidance (DECC 2011) indicates a Comparative Assessment must be carried out to 
examine all feasible options for decommissioning to inform decisions relating to the 
decommissioning of those pipelines.   
 
These options are also the subject of an Environmental Impact Assessment, information and 
conclusions from which support the Comparative Assessment process.  Both the 
Environmental Statement (output from the EIA) and the Comparative Assessment support 
the final Decommissioning Programme, and DECC take these into consideration when 
assessing the final Programme for approval 
 
The decommissioning options considered in the Comparative Assessment for the Athena 
pipelines, risers, umbilicals and associated infrastructure primarily relate to whether these 
are wholly or partially to be left in situ, or fully retrieved, the methods used and their potential 
effects, and any proposed remediation.  Consistent with the DECC guidance (DECC 2011), 
the Comparative Assessment considers these options for the Athena pipelines and risers etc 
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based on the following 5 criteria: Safety, Environmental, Technical, Societal and Economic 
(see Section 5) 
 
This document describes the Comparative Assessment process, the outcomes and the 
recommended options for the decommissioning of the Athena pipelines, risers and 
umbilicals.   
 

2 SUMMARY OF ENVIRONMENTAL CONDITIONS  

The water depth at the location is some 130m.  The seabed of the Athena field is relatively 
flat, becoming slightly shallower to the southwest.  Sediments are predominantly sandy mud.  
Shallow pockmarks are present throughout the development area, although seabed 
investigations have not found them to contain features of special conservation interest.   
 
The water mass in the area is derived from oceanic waters entering the North Sea from the 
north to the east of Shetland, and from the northwest through the Fair Isle current.  The 
water column stratifies thermally in summer, and surface currents are dominated by weak 
tides flowing on a predominantly north-south axis.  The climate is generally mild for the 
latitude, with strongest winds and largest waves occurring during winter months.  
 
The seabed animals present are typical for muddy sediments in the central-northern North 
Sea, and several species of commercially important fish and shellfish species use the area 
as spawning and/or nursery grounds.  These include whiting, Norway pout, sprat, blue 
whiting and the prawn Nephrops.   
 
Harbour porpoise, white-beaked dolphin and minke whale are the most frequently occurring 
marine mammals in the wider area, and may occasionally be present in the Athena area.  
Harbour and grey seals are likely to be present in only limited numbers and for fairly short 
periods.  Vulnerable concentrations of seabirds may be present in the Athena area during 
July-August as birds disperse into the North Sea from their breeding colonies, particularly 
aggregations of flightless, moulting adult and juvenile auks. 
 
The Athena development lies on the western edge of a large area with numerous oil and gas 
fields.  The Athena field is on the western edge of the Fladen Ground, an area of importance 
for commercial fisheries, particularly Scottish demersal trawlers targeting the prawn 
Nephrops and white fish. 
 
The main environmental features of the area are shown graphically overleaf. 
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Figure 2.1 Fish spawning regions in the area 

 

 
Figure 2.2 Fish nursery regions in the area 
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Figure 2.3 Nephrops spawning regions in area 

 
 

 
Figure 2.4 Overall seabird vulnerability Index Scores 
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There are a number of Special Protection Areas and Special Areas of Conservation (Natura 
2000 Sites) on the coasts adjacent (albeit 116km distant) to the Athena field.  Similarly, the 
closest offshore conservation sites to the field are the Scanner pockmark and Braemar 
pockmarks (candidate Special Areas of Conservation) some 89km to the east and 130km to 
the northeast respectively, (see figure 4) 

 
 

 

Figure 2.5 Internationally important conservation sites 
  
 

3 ATHENA PIPELINE FACILITIES FOR DECOMMISSIONING  

The following section provides an overview of the pipelines, umbilicals and risers (and 
associated infrastructure) relevant to the Athena Field Decommissioning Programmes 
covered by the Comparative Assessment, and the possible options under consideration for 
their removal (Figure 3.1 and Table 3.1).  Subsea pipeline stabilisation features are detailed 
in Table 3.2 
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Figure 3.1 Athena Subsea Infrastructure 

 
 
All Athena subsea infrastructure was installed in 2011, details as follows: 
 

 Athena production pipelines (PL2818): the 2.28km 8” diameter production pipeline 
(PL2818) connects the Athena production manifold to the Athena STP buoy, via the 
riser base. The production pipeline is trenched and buried from the production 
manifold to the riser base and exposed along the riser length of the pipeline, from the 
riser base to the STP buoy. Pipeline 2818 is no longer in use and has been cleaned 
and is currently filled with inhibited seawater. 

 Athena water injection pipelines (PL2819) the 2.28km, 8″ diameter infield water 
injection pipeline (PL2819) connects the Athena production manifold to the Athena 
STP buoy, via the riser base. The water injection pipeline is trenched and buried from 
the production manifold to the riser base and exposed along the riser length of the 
pipeline, from the riser base to the STP buoy. Pipeline PL2818 is no longer in use 
and is currently filled with inhibited seawater. 

 Athena service line (PL2820): the 2.28km follows the same route as the production 
and water injection pipelines (see above). It is a 3” diameter line and is no longer in 
use, has been cleaned and filled with inhibited seawater.  

 Athena ESP Power Cable (PLU2821): The 2.28km 8” ESP power cable runs from 
the production manifold to the STP Buoy. It is a combined static to dynamic umbilical 
(via a transition bulkhead at the riser base). The cable is trenched (static) between 
the production manifold and riser base and exposed (dynamic) from the riser base to 
the STP buoy. It is currently isolated.  

 Athena EHC Umbilical (PLU2822): The 2.28km 8” EHC umbilical runs from the 
production manifold to the STP Buoy. It is a combined static to dynamic umbilical (via 
a transition bulkhead at the riser base). The cable is trenched (static) between the 
production manifold and riser base and exposed (dynamic) from the riser base to the 
STP buoy. The EHC umbilical has been flushed and cleaned and currently contains a 
50/50 MEG potable water mix.  

 Athena Electric cable bundles (PLU2823, PLU2826, PLU2829, PLU2832 and 
PLU2835): The electrical cable bundles run from each well (P1 – P4 production wells 
and the WI well) to the subsea manifold. The cable bundles are mattressed at the 
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appropriate points and the connections are supported by grout bags. All the bundles 
are currently positively isolated.  

 Athena Hydraulic Hose Bundles (PLU2824 PLU2827, PLU2830, PLU2833 and 
PLU2836): The hydraulic hose bundles also run from each well (P1 – P4 production 
wells and the WI well) to the subsea manifold. The hose bundles are mattressed at 
the appropriate points and the connections are supported by grout bags. The 
hydraulic hoses retain their contents of HW540E water-based hydraulic fluid.  

 Athena Chemical Hose Bundles (PLU2825, PLU2828, PLU2831 and PLU2834): 
The chemical hose bundles similarly run from each well (P1 – P4 production wells 
and the WI well) to the subsea manifold. The hose bundles are mattressed at the 
appropriate points and the connections are supported by grout bags. The chemical 
hose bundles have been flushed and cleaned and currently contain a 50/50 MEG 
potable water mix.  
 

Seabed deposits 

 Concrete Mattresses: A total of 172 concrete mattresses are located at the riser 
base and manifold end of pipelines and between manifold and wells. 

 Sand Bags: A quantity (approximately 400) 10 tonne sandbags are deposited at the 
production manifold for flushing spool support. 

 Grout bags: A number of grout bags were deposited at the riser base, manifold and 
well tie-in spools. 

 
There are no rock dump deposits within the Athena subsea infrastructure footprint.  
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Table 3.1: Pipeline/Flowline/Umbilical Information 

Description  

 

Pipeline 
Number 

(as per 
PWA) 

Diameter 
(inches) 

Length (km) Description of 
Component Parts 

Product 
Conveyed 

 

From – To  

End Points 

Burial Status Pipeline 

Status 

Current 
Content 

 

Production 
Pipeline 

 

PL2818 8" 2.280 8” Static Flexible 
Duplex carcass 

Pipeline 

8” Flexible Duplex 
carcass Riser 

Oil; Gas Subsea Manifold  

To 

STP Buoy 

Trenched & 
Buried with 

Riser 

Exposed. 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 

P1 tie-in spool PL2818JP1 6” 0.060 Rigid Spool  

Super duplex  

Oil; Gas P1 well  

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 

P2 tie-in spool PL2818JP2 6” 0.044 Rigid Spool  

Super duplex 

Oil; Gas P2 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 

P3 tie-in spool PL2818JP3 6” 0.053 Rigid Spool  

Super duplex 

Oil; Gas P3 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 

P4 tie-in spool PL2818JP4 6” 0.042 Rigid Spool  

Super duplex 

Oil; Gas P4 well 

To 

Subsea Manifold 

Mattresses. 

Connections 
supported by 
grout bags 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 
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Table 3.1: Pipeline/Flowline/Umbilical Information (continued) 

Description  

 

Pipeline 
Number 

(as per 
PWA) 

Diameter 
(inches) 

Length (km) Description of 
Component Parts 

Product 
Conveyed 

 

From – To  

End Points 

Burial Status Pipeline 

Status 

Current 
Content 

 

Water 
injection line 

 

PL2819 

 

8” 2280 8” Static Flexible 
Duplex carcass 

Pipeline 

8” Flexible Duplex 
carcass Riser  

Treated sea 
water/produced 

water re-
injection 

Subsea Manifold  

To 

STP Buoy 

Trenched & 
Buried with 

Riser 

Exposed 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 

WI tie-in spool PL2819JW
1 

6” 0.021 Super Duplex Treated sea 
water/produced 

water re-
injection 

WI well 

To 

Subsea Manifold 

Mattresses.   

Connections 
supported by 
grout bags 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 
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Table 3.1: Pipeline/Flowline/Umbilical Information (continued) 

Description  

 

Pipeline 
Number (as 
per PWA) 

Diameter 
(inches) 

Length (km) Description of 
Component Parts 

Product 
Conveyed 

 

From – To  

End Points 

Burial Status Pipeline 

Status 

Current 
Content 

 

Service line 

 

PL2820 

 

3” 2280 3” Static Flexible 
Duplex carcass 
Pipeline 
3” Flexible Duplex 
carcass Riser  

Treated 
Seawater 

Subsea Manifold 

To  

STP Buoy 

Trenched 
and buried 
with riser 

Exposed 

IPR Flushed 
<10mg/l OIW 

Treated 
seawater 

P1 service tie-
in spool 

PL2820JP1 2” 0.060 Rigid Spool 
Duplex 

Treated 
Seawater 

P1 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 

P2 service tie-
in spool 

PL2820JP2 2” 0.044 Rigid Spool 
Duplex 

Treated 
Seawater 

P2 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR As above 

P3 service tie-
in spool 

PL2820JP3 2” 0.053 Rigid Spool 
Duplex 

Treated 
Seawater 

P3 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR As above 

P4 service tie-
in spool 

PL2820JP4 2” 0.042 Rigid Spool 
Duplex 

Treated 
Seawater 

P4 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Flushed 
<10mg/l OIW 

Treated sea 
water 
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Table 3.1: Pipeline/Flowline/Umbilical Information (continued) 

Description  

 

Pipeline 
Number 
(as per 
PWA) 

Diameter 
(inches) 

Length (km) Description of 
Component 

Parts 

Product 
Conveyed 

 

From – To  

End Points 

Burial 
Status 

Pipeline 

Status 

Current 
Content 

 

ESP Power 
Cable 

PLU2821 8” 2280 Combined static 
to dynamic 
umbilical  

(via transition 
bulkhead) 

Electric Power Subsea Manifold 

To  

STP Buoy 

Trenched 
and buried 
with riser 

Exposed 

IPR Isolated & 
positively 

disconnected  

P1 tie in 
Jumper 

PLU2821J
P1 

2” 0.100 Flexible 

Jumper 

Electric power P1 well 

To 

Subsea Manifold 

Mattresses, 
grout bags at 
connections 

IPR Isolated & 
positively 

disconnected 

  

P2 tie in 
Jumper 

PLU2821J
P2 

2” 0.085 Flexible  
Jumper 

Electric power P2 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Isolated & 
positively 

disconnected 
at FPSO 

P3 tie in 
Jumper 

PLU2821J
P3 

2” 0.085 Flexible  

Jumper 
Electric power P3 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Isolated & 
positively 

disconnected 
at FPSO 

P4 tie in 
Jumper 

PLU2821J
P4 

2” 0.070 Flexible  

Jumper 
Electric power P4 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Isolated & 
positively 

disconnected 
at FPSO 
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Table 3.1: Pipeline/Flowline/Umbilical Information (continued) 

Description  

 

Pipeline 
Number 

(as per 
PWA) 

Diameter 
(inches) 

Length (km) Description of 
Component Parts 

Product 
Conveyed 

 

From – To  

End Points 

Burial Status Pipeline 

Status 

Current 
Content 

 

EHC Umbilical PLU2822 8” 2280 Combined static 
to dynamic 
umbilical  

(via transition 
bulkhead) 

Electrical 
Power/ 

Hydraulic Fluid/ 

Chemicals 

Subsea Manifold 

To  

STP Buoy 

Trenched 
and buried 
with riser 

Exposed 

IPR HW540E 
Water based 
Hydraulic, Oil   
Flushed 50/50 
MEG/Potable 

water  

Electric cable 
bundle 

PLU2823 N/A 0.100 Jumper bundle 
containing 4 x 
electric cables 

Electric power P1 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Isolated & 
positively 

disconnected 
at FPSO 

Hydraulic 
hose bundle 

PLU2824 N/A 0.100 Jumper bundle 
containing 13 x 
hydraulic hoses 

Hydraulic fluid P1 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Retain 
HW540E 

Water based 
Hydraulic, Oil 

Chemical 
hose bundle 

PLU2825 N/A 0.100 Jumper bundle 
containing 2 x 

chemical hoses 

Chemicals P1 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Flushed 50/50 
MEG/Potable 

water 

Electric cable 
bundle 

PLU2826 N/A 0.85 Jumper bundle 
containing 4 x 
electric cables 

Electric power P2 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Isolated & 
positively 

disconnected 
at FPSO 

Hydraulic 
hose bundle 

PLU2827 N/A 0.085 Jumper bundle 
containing 13 x 
hydraulic hoses 

Hydraulic fluid P2 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Retain 
HW540E 

Water based 
Hydraulic, Oil 
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Table 3.1: Pipeline/Flowline/Umbilical Information (continued) 

Description  

 

Pipeline 
Number 

(as per 
PWA) 

Diameter 
(inches) 

Length (km) Description of 
Component Parts 

Product 
Conveyed 

 

From – To  

End Points 

Burial Status Pipeline 

Status 

Current 
Content 

 

Chemical 
hose bundle 

PLU2828 N/A 0.085 Jumper bundle 
containing 2 x 

chemical hoses  

Chemicals P2 well 

To 

Subsea Manifold 

Mattresses,  

grout bags at 
connections 

IPR Flushed 50/50 
MEG/Potable 

water 

Electric cable 
bundle 

PLU2829 N/A 0.085 Jumper bundle 
containing 4 x 
electric cables 

Electric power P3 well 

To 

Subsea Manifold 

Mattresses,  

grout bags at 
connections 

IPR Isolated & 
positively 

disconnected  

Hydraulic 
hose bundle 

PLU2830 N/A 0.085 Jumper bundle 
containing 13 x 
hydraulic hoses 

Hydraulic fluid P3 well 

To 

Subsea Manifold 

Mattresses,  

grout bags at 
connections 

IPR Retain 
HW540E 

Water based 
Hydraulic, Oil 

Chemical 
hose bundle 

PLU2831 N/A 0.085 Jumper bundle 
containing 2 x 

chemical hoses  

Chemicals P3 well 

To 

Subsea Manifold 

Mattresses,  

grout bags at 
connections 

IPR Flushed 50/50 
MEG/Potable 

water 

Electric cable 
bundle 

PLU2832 N/A 0.070 Jumper bundle 
containing 4 x 
electric cables 

Electric power P4 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Isolated & 
positively 

disconnected  

Hydraulic 
hose bundle 

PLU2833 N/A 0.070 Jumper bundle 
containing 13 x 
hydraulic hoses 

Hydraulic fluid P4 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Retain 
HW540E 

Water based 
Hydraulic, Oil 
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Table 3.2: Subsea Pipeline Stabilisation Features 

Stabilisation Feature Total Number Weight (Te) Locations Exposed/Buried/Condition 

Concrete mattresses 172 1032te 

6te each 

At riser base and manifold end of 
pipelines and between manifold 
and wells   

Exposed 

Grout bags 1440 36te 

25kg each 

At riser base, manifold and well 
tie-in spools 

Exposed 

Sand bags 400 10te 

25kg each 

At manifold for flushing spool 
support 

Exposed 

Table 3.1: Pipeline/Flowline/Umbilical Information (continued) 

Description  

 

Pipeline 
Number 

(as per 
PWA) 

Diameter 
(inches) 

Length (km) Description of 
Component Parts 

Product 
Conveyed 

 

From – To  

End Points 

Burial Status Pipeline 

Status 

Current 
Content 

 

Chemical 
hose bundle 

PLU2834 N/A 0.070 Jumper bundle 
containing 2 x 

chemical hoses  

Chemicals P4 well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Flushed 50/50 
MEG/Potable 

water 

Electric cable 
bundle 

PLU2835 N/A 0.070 Jumper bundle 
containing 3 x 
electric cables 

Electric power WI well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Isolated & 
positively 

disconnected 
at FPSO 

Hydraulic 
hose bundle 

PLU2836 N/A 0.070 Jumper bundle 
containing 8 x 

hydraulic hoses 

Hydraulic fluid WI well 

To 

Subsea Manifold 

Mattresses.  

Connections 
supported by 
grout bags 

IPR Retain 
HW540E 

Water based 
Hydraulic, Oil 
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4 ATHENA PIPELINE DECOMMISSIONING OPTIONS  

In line with DECC guidance, this Comparative Assessment has been undertaken to inform 
decisions relating to the decommissioning of the pipelines, umbilicals, risers, and associated 
subsea infrastructure described in Section 3 above and shown in Figure 3.1.  The options 
being considered by Ithaca are: 
 
1. Approach mattresses recovered. Complete recovery of; pipelines and risers, (including 

umbilicals) using reverse lay, recovery of riser base, (piles cut and structure removed) 
manifold (piles cut below mudline and structure removed) mattresses and spools (at drill 
centre). 

2. As option 1 but to include deburial of pipelines should the soil strength be too great to 
pull pipeline through.  

3. As option 1 but pipelines are cut into discrete lengths and recovered rather than reeled. 

4. Approach mattresses recovered. Risers (and associated umbilicals) are cut into discrete 
lengths and recovered. Pipeline ends are cut and recovered; remaining ends are lowered 
into the seabed below MSBL mudline). Riser base, manifold structure, drill centre spools 
and mattresses are recovered. 

5. As option 4 but riser base and manifold structure are left in situ and rock dumped. 

6. As option 5 but risers are left in situ; lowered to seabed and trenched to depth of >0.6m.  

 
For the purposes of this comparative assessment, Options 5 and 6 were not taken forward 
for consideration in the comparative assessment workshop. The riser base and production 
manifold are installations that would be required to be removed in accordance with OSPAR 
decision 98/3 and therefore leaving them in situ would not be in compliance with either the 
OSPAR decision nor DECC guidance.  
 

5 COMPARATIVE ASSESSMENT PROCESS 

Ithaca developed a framework for conducting a Comparative Assessment using qualitative 
and quantitative data to evaluate the alternative decommissioning options outlined in Section 
4.  This framework draws from OSPAR 98/3 and DECC’s Decommissioning guidance.  A 
methodology and scoring system was used to assess the relative performance of each of the 
potential decommissioning options for the pipelines and power cable, with results presented 
in the Matrix in Appendix 1 and discussed in Section 6.   
 

5.1 Comparative Assessment Criteria and Scoring 

Criteria for evaluating the relative potential impact/risk of the options were developed with 
reference to DECC Guidance (DECC 2011): 
 

1. Safety  
2. Environmental  
3. Technical  
4. Societal  
5. Economic 

 
Sub-criteria were then derived (see Table 5.1) to cover:  
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 The potential risk to life of offshore and onshore personnel of each option considered 

 All potential impacts (including cumulative effects) on the marine environment, 
including exposure of biota to contaminants, other biological impacts arising from 
physical effects, impacts on mariculture, and interference with other legitimate uses 
of the sea 

 All potential impacts on other environmental receptors, including emissions to the 
atmosphere, leaching to groundwater, discharges to surface fresh water and effects 
on the soil 

 Consumption of natural resources and energy associated with reuse and recycling 

 Other consequential effects on the physical environment which may be expected to 
result from the selected option 

 Potential risk of project failure and technical challenge  

 Potential impacts on amenities, the activities of communities and on future uses of 
the environment 

 Costs of each option  
 
The sub-criteria were scored on a five point scale ranging from 1 (Very Low) through to 5 
(Very High), where 1 represents best performance/least significant impact/lowest risk and 5 
worst performance/largest significant impact/highest risk.  Scores for the sub-criteria were 
then weighted on a three point scale (see Table 5.2) according to the level of definition and 
understanding of methods, equipment and hazards (“uncertainty”), ranging from Low 
Uncertainty – high definition and understanding of methods, equipment and hazards 
(weighting x 1), to High Uncertainty – low level of definition and understanding of methods, 
equipment and hazards (weighting x 2).  Final scores for each criterion were recorded in 
matrix format (see Appendix 1) with relative ranking for each option derived from the 
weighted scores using the matrix in Table 5.3.   
 
Where quantitative data are used, these have been based on measurable data from 
supporting decommissioning studies, i.e. CO2 emissions (tonnes) and cost estimates.  
Qualitative assessment is based on a range of sources including regional and site specific 
data, supporting studies including the Athena Decommissioning EIA, and conducted by 
experts with wide experience in the strategic and project level assessment of oil and gas 
activities and developments the North Sea. 
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Table 5.1 – Relative Risk and Impact Criteria and Scoring 

Criteria Sub criteria Very Low Low Medium High Very High 

  
1 2 3 4 5 

Safety  
Risk to personnel offshore during 
decommissioning operations 

No risk Minor/first aid 
Medical aid/ 
lost time injury 

Permanent 
disability/ 
fatality 

Multiple 
fatalities  

Safety  
Risk to personnel onshore during 
decommissioning operations 

No risk Minor/first aid 
Medical aid/ 
lost time injury 

Permanent 
disability/ 
fatality 

Multiple 
fatalities  

Safety  
Risk to divers during 
decommissioning operations 

No risk Minor/first aid 
Medical aid/ 
lost time injury 

Permanent 
disability/ 
fatality 

Multiple 
fatalities  

Safety  
Risk to 3rd parties and assets 
during decommissioning 
operations  

No risk 
Loss of access 
to operational 
area 

Interference 
with 3rd party 
operations 
altering safety 
risk  

Damage to 3rd 
party 
asset/damage 
to vessel 

Damage to 3rd 
party asset 
requiring 
remediation/los
s of vessel 

Safety  Residual risk to 3rd parties No risk  
Potential 
snagging risk 

Damage/loss 
of fishing gear 

Damage to 
vessel 

Loss of vessel 

Environment Chemical discharge  None 
PLONOR 
chemicals only 

No warnings or 
substitution 
labels RQ<1 

Warning labels 
RQ>1 

Warnings and 
substitution 
labels RQ>1 

Environment 
Hydrocarbon release from 
pipelines  

None <50 litres 
50 litres - 500 
litres 

501 litres - 
1000 litres 

>1000 litres 

Environment 
Seabed disturbance and/or 
habitat alteration including 
cumulative impact 

None 
<10% of 
existing 
footprint 

10% - 50% of 
existing 
footprint 

>50% - 100% 
of existing 
footprint 

>100% of 
existing 
footprint 

Environment 
Total energy consumption and 
GHG emissions  

<10,000Gj 
10,000-
100,000Gj 

>100,000-
200,000Gj 

>200,000-
400,000Gj 

>400,000Gj 
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Criteria Sub criteria Very Low Low Medium High Very High 

  
1 2 3 4 5 

Environment Proportion of material recycled >80% 50% - 80% 30% - <50% 10% - <30% <10% 

Environment Proportion of material landfilled 0% <10% 10% - 30% >30% - 50% >50% 

Environment 
Conservation sites and species 
(including noise effects) 

No impact 

Potential 
effects but 
unlikely to be 
detectable as 
within normal 
variability  

Minor 
detectable 
effects with 
rapid recovery  

Effects 
detectable, not 
affecting site 
integrity or 
species 
population 

Significant 
effects on site 
integrity or 
population 

Technical Technical feasibility  

Routine 
operations with 
high 
confidence of 
outcomes 
 
Very low risk of 
failure 

Routine 
operations  
with good 
confidence of 
outcomes 
 
Low risk of 
failure 

Non-routine 
operations but 
with good 
experience 
base 
 
Low risk of 
failure 

Non-routine 
operations with 
limited 
experience 
base 
 
Moderate risk 
of failure 

Untried 
technique 
 
Higher risk of 
failure 

Technical Weather sensitivity  
Operations not 
weather 
sensitive 

Operations are 
little affected 
by weather  

Requires good 
weather 
window  

Requires 
typical summer 
good weather 
window 

Requires long 
good weather 
window 

Societal 
Residual effect on fishing, 
navigation or other access 
(including cumulative) 

No effect 
Access to area 
unrestricted 

Access to area 
with charted 
obstructions 

Access to area 
with uncharted 
debris and 
obstructions 

Closed access 
to area 
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Criteria Sub criteria Very Low Low Medium High Very High 

  
1 2 3 4 5 

Societal Coastal communities  No impact 

Impacts within 
normal 
variability of 
onshore 
operations  

Short term 
nuisance 
during onshore 
operations  

Medium term 
nuisance 
during onshore 
operations  

Long term 
nuisance 
during onshore 
operations  

Economic  Total cost <£1m £1-5m £5-10m £10-15m >£15m 

Economic  
Residual liability including 
monitoring and remediation if 
necessary  

No residual 
liability  

Surveys and 
remediation 
unlikely to be 
required  

Surveys and 
remediation 
requirement 
anticipated but 
at declining 
frequency  

Surveys and 
remediation 
likely to be 
required in 
each 5 year 
period 

Annual survey 
and potential 
for remedial 
work  
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Table 5.2 – Levels of uncertainty weighting 
 

 
 
 
Table 5.3 – Ranking of weighted scores 
 

 
 
 

Increasing uncertainty

High level of 

definition and 

understanding 

of methods, 

equipment 

and hazards 

Moderate 

level of 

definition and 

understanding 

of methods, 

equipment 

and hazards 

Low level of 

definition and 

understanding 

of methods, 

equipment 

and hazards 

x 1

(Low)

x 1.5

(Medium)

x 2

(High)

Uncertainty

5

(Very High)
5 7.5 10

4

(High)
4 6 8

3

(Medium)
3 4.5 6

2

(Low)
2 3 4

1

(Very Low)
1 1.5 2

Options

Low Medium High

Best Worst

Impact/

Consequence

1

(Low)

1.5

(Medium)

2

(High)
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5.2 Comparative Assessment Workshop 

Ithaca held a workshop to assess the different options for pipeline decommissioning.  The 
workshop involved a multi-disciplinary team (the team) including:  
 

 Janet Ogilvie (HSEQ Manager – Ithaca Energy) 

 Mike Cornish (Subsea Projects Manager – Petrex) 

 Jose De La Ossa (Senior Petroleum Engineer – Ithaca Energy) 

 Keith Stewart (Senior HSEQ Advisor – Ithaca Energy) 

 Mike Craib (Well Operations Engineer – Ithaca Energy) 

 Stewart Scott (Decommissioning Project Coordinator – Ithaca Energy) 

 Jamie Airnes (Wells Delivery and JV Asset Manager – Ithaca Energy) 
 
The workshop included an around table discussion with the team focusing on several key 
areas:  
 

 Reach agreement on scoring criteria and methodology 

 The current status of all the Athena pipelines, risers and umbilicals (including 
mattresses and other protective material). 

 Identify all potential options for their decommissioning 

 Identify potential equipment and vessels needed to achieve decommissioning  

 Estimate duration of removal/burial operations  

 Identify potential fate of materials recovered and taken to shore 

 Examine comparative safety of the different options 

 Examine comparative costs of the different options  

 Examine comparative environmental implications of the different options (for the 
natural environment and other users of the area) 

 Examine comparative ongoing liability implications  
 
The workshop commenced with a presentation re-affirming the requirement for a 
Comparative Assessment to be carried out and DECC’s expectations that all feasible options 
for pipeline decommissioning must be considered, and considered on their merit, supported 
by a robust evidence base.  The presentation also explained the Ithaca methodology and 
process for pipeline comparative assessment.  
 
A presentation was also delivered outlining the technical aspects of the various 
decommissioning options, as detailed in Section 4 above. 
 
The team reviewed the feasible decommissioning options for the pipelines, risers and 
umbilicals (and associated subsea infrastructure) to ensure all options had been identified 
and captured for assessment.  The options considered are shown in Section 4 and 6.  While 
considering each option in turn, the adequacy of the information base was also reviewed and 
any key gaps identified.  
 
The criteria and methodology drafted to assess each option were then reviewed, modified 
where necessary and agreed upon (see Section 5.1 and Tables 5.1a, b and c), before 
progressing with the comparative assessment.  Using the agreed criteria and methodology, 
the team then considered each option in turn, within their area of expertise, assigning impact 
values and level of uncertainty values to generate an overall assessment of the option.   
 
The outcome of the comparative assessment process and the resulting recommended 
decommissioning option for the pipelines infrastructures is described in Section 6 below. 
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6 RESULTS AND RECOMMENDED OPTIONS FOR ATHENA 
PIPELINES DECOMMISSIONING 

The four options considered for the decommissioning of the Athena pipelines, risers, 
umbilicals and associated subsea infrastructures were:  
 
1. Approach mattresses recovered. Complete recovery of; pipelines and risers, (including 

umbilicals) using reverse lay, recovery of riser base, (piles cut and structure removed) 
and manifold (piles cut below mudline and structure removed) mattresses and spools (at 
drill centre). 

2. As option 1 but to include deburial of pipelines should the soil strength be too great to 
pull pipeline through.  

3. As option 1 but pipelines are cut into discrete lengths and recovered rather than reeled. 

4. Approach mattresses recovered. Risers (and associated umbilicals) are cut into discrete 
lengths and recovered. Pipeline ends are cut and recovered; remaining ends are lowered 
into the seabed below MSBL mudline). Riser base, manifold structure, drill centre spools 
and mattresses are recovered. 

 
The Option scores, derived by the Athena Decommissioning Team, are shown in Appendix 
A, with a summary of each Option and final recommendation described below.   
 
Option 1: Approach mattresses recovered. Complete recovery of; pipelines and risers, 
(including umbilicals) using reverse lay, recovery of riser base, (piles cut and 
structure removed) and manifold (piles cut below mudline and structure removed) 
mattresses and spools (at drill centre). 
 
Option 1, 2 and 3 (below) are very similar; full recovery of pipelines, risers and umbilicals, 
removing the riser base and production manifold structure; the difference being Option 1 
utilises reverse lay of pipelines, Option 2 requires deburial due to the potential for soil 
strength issues and  Option 3 relies on cutting and lifting of pipelines for complete removal.  
 

The overall assessment for Option 1 was  risk.   
 
An overview of the technical scope for option 1 is as follows: 

 Divers remove mattresses from the 3 pipelines and 2 umbilicals at the production 
manifold and riser base approaches; 

 Divers disconnect pipelines at the two ends and install recovery rigging (one end) 

 Flex lay vessel comes along and picks up the recovery rigging and hauls the 
pipelines up to the vessel and reels the pipe onto the reel(s). 

 The operation is repeated for all 5 products, namely the ESP Power Cable, the EHC 
umbilical, the 8” Water Injection Pipeline, the 3” Service Pipeline and the 8” 
Production Pipeline. 

 Recovery rigging is attached to the riser base and production manifold and these are 
recovered to a barge 

 Divers deploy to the drill centre to recover mattresses and cut spools into sections. 

 Drill centre mattresses and spools are recovered to barge via the DSV  

 All products are returned to shore for reuse/recycling  
 
 

2.6
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Safety  
 
It is recognised that the main risk to safety of personnel is that of a fatality of a diver. 
However, as the duration of any diving operations would be relatively short, and the 
equipment, hazards and workspace are all well-defined and understood, the weighted score 
for this option came out as less than that assessed for personnel onshore; the main risks of 
decommissioning operations onshore being manual handling, dropped objects and exposure 
to chemicals/hydrocarbon. As all infrastructure is to be removed, there is no residual risk to 
3rd parties (fisheries etc). 
 
Environment  
 
It is intended that, for this option, all pipelines, risers and umbilicals are recovered intact with 
their contents left undisturbed until they are returned onshore at an appropriately licensed 
site, therefore there is no expectation of direct release of hydrocarbon and chemicals to the 
marine environment.  It is anticipated that the pipelines and risers will be suitable for re-use 
should there be a market for them at the time of decommissioning, otherwise recycling 
remains a viable option.  
 
There will be some seabed disturbance and/or habitat alteration during the reverse lay 
operations, however the footprint of this disturbance will be minimal and the effects short 
lived.  
 
This option takes the least number of vessel days to complete (the subsea infrastructure 
having been installed with a view to complete recovery in this manner) and the 
environmental hazard of consumption of marine diesel with associated CO2 emissions was 
calculated on this basis. 
 
Technical  
 
The technical feasibility of all the options was considered to be routine with good confidence 
of outcomes and low risk of failure. The Athena development is relatively newly installed and 
planning for decommissioning was considered at the point of planning for installation. 
 
Additionally, the weather sensitivity for all options is broadly similar in that they all require a 
good weather window for completion and the risk of overruns is significant.  
 
Societal  
 
There is no impact on any coastal communities from any of the proposed Options that were 
considered, the nearest coastline being some 116km away.  
 
As Option 1 plans for complete removal of all installed infrastructure, they would be no 
residual effect on fishing, navigation or other access by third parties.  
 
Economic  
 
All the proposed options fall within the estimated cost band of £5-10m, although Option 1 
has the least cost associated with it. There would be no residual liability as all infrastructure 
is to be removed, therefore there will be no requirement for ongoing inspection or monitoring 
of the area, (with the exception of a post-decommissioning seabed survey). 
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Option 2: As option 1 but to include de-burial of pipelines should the soil 
strength be too great to pull pipeline through. 

 

The overall assessment for Option 2 was   risk.   
 
The technical scope for option 2 is very similar to option 1 but with the addition of dredging 
along the pipeline routes to remove/weaken the seabed soils to ease removal of the 
pipelines and umbilicals. Dredging is supported from a light CSV and undertaken in advance 
of the pipeline recovery. 
 
Safety  
 
The Safety assessment associated with Option 2 is the same as for Option 1; this workscope 
requires no additional diving and, as above, there is no residual risk since 100% of 
infrastructure is to be removed. 
.  
Environment  
 
The scoring for Option 2, in terms of the environment, is broadly similar to option 1 with the 
exception of seabed disturbance effects. The de-burial of pipelines may lead to seabed 
disturbance of >10% of the existing footprint however the effects of this on local habitat are 
considered to be short-lived.  
 
Technical  
 
The technical feasibility of this option (as with Option 1) is considered to be routine with good 
confidence of outcomes and low risk of failure. As with all the options, weather sensitivity is 
the biggest factor in raising the score of the technical aspects of the work. The option to de-
bury the pipelines requires provision of both a diving support and construction support 
vessel, so the overall scope takes approximately 9 additional days. 
 
Societal  
 
As with option 1, there is no residual effect on fishing, navigation or other access (including 
cumulative, there is also no effect on coastal communities.  
 
Economic 
 
The total cost for option 2 is greater, (by approximately 10%), than for option 1 due to 
additional vessel days. The cost, however, still remains within the £5-10M albeit that the risk 
of overruns for this option is greater; therefore the score for this aspect of the work is higher 
than Option 1. 
 
 
 
 
 
 
 
 
 

2.8
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Option 3: As option 1 but pipelines are cut into discrete lengths and recovered 
rather than reeled 

The overall assessment for Option 3 was   risk.   
 
The technical scope for Option 3 is also very similar to option 1 however, in this option, the 
pipelines and umbilicals are recovered to a construction vessel and cut on deck rather than 
reeled. The cut lengths of pipeline are offloaded onto a barge for transit to shore and 
recycling.  
 
Safety  
 
Due to the requirement for a degree of manual handling and lifting operations on-board the 
construction support vessel to cut the lengths of pipeline, (and therefore an increased risk to 
personnel offshore), this option incurs a higher weighted score for safety than Options 1 & 2. 
All other safety risks and hazards are similar to the previous options.  
 
Environment  
 
The scoring for Option 3, in terms of the environment, is broadly similar to Option 1 with the 
exception of chemical and hydrocarbon discharges. In the previous Options, the pipelines, 
risers and umbilicals are recovered intact with their content left undisturbed. In Option 3, the 
inhibited seawater containing MEG (mono ethylene glycol) and traces of hydrocarbon 
(<10mg/l oil content) will be released to the marine environment. The volumes and types of 
chemical associated with this release would only constitute a short term, localised effect and 
therefore the scoring for the environmental aspects of this Option is only slightly higher than 
for Options 1 & 2. 
 
Technical  
 
The technical feasibility of this option (as with Options 1 & 2) is considered to be routine with 
good confidence of outcomes and low risk of failure. As with all the options, weather 
sensitivity is the biggest factor in raising the score of the technical aspects of the work. The 
number of vessel days for this Option is very similar to Option 1 (approximately 1.5 days 
more). 
 
Societal  
 
As with Options 1 and 2, there is no residual effect on fishing, navigation or other access 
(including cumulative), there is also no effect on coastal communities.  
 
Economic 
 
The total cost for option 3 is greater, (by approximately 6%), than for option 1 due to 
additional vessel days. The cost, however, still remains within the £5-10M range. 
 
 
 
 
 
 
 

2.9
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Option 4: Approach mattresses recovered. Risers (and associated umbilicals) 
are cut into discrete lengths and recovered. Pipeline ends are cut and 
recovered; remaining ends are lowered into the seabed below MSBL mudline. 
Riser base, manifold structure, drill centre spools and mattresses  are 
recovered. 

The overall assessment for this Option was a  risk.   
 
This option involves recovering the flexible risers and umbilicals that are currently in the 
water column, (i.e. from the riser base to the STP buoy) and leaving the trenched pipelines 
and umbilicals in situ. An overview of the technical scope for option 4 is as follows: 
 
Trenched pipelines and umbilicals between Production manifold and Riser Base: 

 Divers remove mattresses from the 3 pipelines and 2 umbilicals at the production 
manifold and riser base approaches 

 Divers cut away the pipelines between the production manifold/rise base, trench 
transition and recover the free ends 

 The free ends are loaded to a barge and returned to shore for recycling 

 A light construction vessel with dredge spread comes along and lowers exposed 
pipeline/umbilical ends into the seabed to remove snag hazards. 

 The operation is undertaken at production manifold and riser base ends for all 5 
products, namely the ESP Power Cable, the EHC umbilical, the 8” Water Injection 
Pipeline, the 3” Service Pipeline and the 8” Production Pipeline. 

 The piles are cut on the production manifold and riser base and the structures are 
removed to a barge and returned to shore for re-use/recycling. 

 Divers deploy to the drill centre to recover mattresses and cut spools into sections. 

 Drill centre mattresses and spools are recovered to barge via the DSV and are 
returned to shore for recycling or disposal. 
 

Risers and Dynamic Umbilicals from Riser Base onwards 

 Divers disconnect the flexible risers at the riser base and install recovery rigging 

 Divers open the rise base gate over the umbilicals, (Note: dynamic and static 
umbilicals are made/laid in one length) 

 Flex lay vessels comes along and picks up the recovery rigging and hauls the riser 
up to the vessel and then reels onto the reel(s) 

 The operation is repeated for all 5 products namely the ESP Power Cable, the EHC 
umbilical, the 8” Water Injection Pipeline, the 3” Service Pipeline and the 8” 
Production Pipeline. 

 Products are returned to shore for reuse/recycling  
 
 

Safety  
 
Options 4 scored highest (and therefore least favourably) during the comparative 
assessment workshop. In this case this is due to the significantly increased vessel days with 
associated diving activities. There is also a degree of manual handling and lifting operations 
with the recovery of the riser base, production manifold, pipeline free ends and 
risers/umbilicals.  
 
Environment  
 
The scoring for Option 4, in terms of the environment, is not too dissimilar to Options 1-3 
with the exception of the quantities of material that would be available for re-use or recovery. 

3.2
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Like Option 3, there will be a release of inhibited seawater containing MEG (mono ethylene 
glycol) and traces of hydrocarbon (<10mg/l oil content) to the marine environment. The 
volumes and types of chemical and hydrocarbon associated with this release would only 
constitute a short term, localised effect. Environmentally, although there would be 
disturbance of the seabed while trenching and burying the ends or covering the ends with 
rock, this would be minimal and localised. 
 
Technical  
 
The technical feasibility of this option (as with Options 1 -3) is considered to be routine with 
good confidence of outcomes and low risk of failure. As with all the options, weather 
sensitivity is the biggest factor in raising the score of the technical aspects of the work. The 
number of vessel days for Option 4 is also very similar to Options 1 -3. 
 
Societal  
 
The scoring for the societal aspects of Options 4 differs from the previous options in terms of 
the residual effect on fishing, navigation or other access, (including cumulative). As there 
would be an inventory of pipeline infrastructure left in situ it is likely that this will have a 
negative impact on fishing activities in the area. The remaining features may also constitute 
a snagging risk if they remain exposed. 
 
Economic 
 
The total cost for option 4 is greater than Options 1 -3 due to additional vessel days, 
however the total cost is estimated to be within the £5-£10M range. Within this Option, there 
is also a residual liability, in terms of ongoing monitoring of the infrastructure footprint and 
potential remediation where necessary. 
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7 CONCLUSIONS AND KEY POINTS 

The Athena Decommissioning Team identified all available decommissioning options for the 
Athena pipelines, risers, umbilicals and associated infrastructure.  The team had good 
knowledge and experience of the development as several members were involved in the 
original Environmental Impact Assessment, design and installation of the infrastructure.  For 
the Athena Comparative Assessment a bespoke set of criteria and a scoring system was 
developed to assess each of the available options in turn.  From this, several key points 
were identified:  
 

 The three options for full removal of all subsea infrastructure scored most favourably 
in terms of the comparative assessment. As detailed within this report, the Athena 
development is relatively newly installed and planning for decommissioning was 
considered at the point of planning for installation.  

 The risks to health and safety did not vary to any great degree for any of the 
considered options; any variations were related to differences in vessel days and 
requirements for lifting operations or manual handling.  

 The main issues to be considered for options 4 which involved leaving some of the 
pipeline infrastructure in situ were; ongoing restrictions for fishing activities and 
residual liability, in terms of ongoing monitoring of the infrastructure footprint and 
potential remediation where necessary. 

 All options use proven technology and methods and are considered technically 
feasible.   

 In terms of cost, the options which considered full removal of all equipment and 
infrastructure are the least expensive. 
 
  

 
Therefore, the recommended decommissioning option is Option 1, with Options 2 & 3 also 
proving suitable should it be required due to operational constraints during 
decommissioning. 
 

. 
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8 ABBREVIATIONS AND GLOSSARY  

Term Explanation 

CO2 Carbon Dioxide 

CSV Construction Support Vessel 

DECC Department of Energy and Climate Change 

Decommissioning 
Programme 

A costed programme submitted to DECC, detailing the measures the 
Licensee proposes to take in connection with the decommissioning of 
oil and gas infrastructure (installations and pipelines) 

DSV Diving Support Vessel 

EIA Environmental Impact Assessment  

EHC Electrohydraulic Control 

ESP Electric Submersible Pump 

FPSO Floating Production Storage and Offload 

Gj Gigajoule.  1 gigajoule is equal to 1 billion (109) joules 

HS&E Health, Safety and Environment 

IPR Interim Pipeline Regime 

MEG Monoethylene Glycol 

MSBL Mean Seabed Level 

MWA Mid-Water Arch 

OIW Oil in Water 

OSPAR  Oslo and Paris Commissions 

PLONOR  OSPAR list of substances used and discharged offshore which are 
considered to Pose Little or No Risk to the Environment 

STP Submerged Turret Production 

UKCS United Kingdom Continental Shelf 

WI Water Injection 
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APPENDIX A - PIPELINES COMPARATIVE ASSESSMENT SCORED OPTIONS MATRIX

 

Athena Field Decommissioning 

Pipelines and Cables Comparative Assessment - Option Scoring

Criteria Sub criteria Example Option 1 Option 2 Option 3 Option 4

Risk/

Impact

Relative

Uncertainty

Weighted

Score

Risk/

Impact

Relative

Uncertainty

Weighted

Score

Risk/

Impact

Relative

Uncertainty

Weighted

Score

Risk/

Impact

Relative

Uncertainty

Weighted

Score

Risk/

Impact

Relative

Uncertainty

Weighted

Score

Safety Risk to personnel offshore during decommissioning operations 3 1.5 4.5 4 1 4 4 1 4 4 1.5 6 4 1.5 6

Safety Risk to personnel onshore during decommissioning operations 3 1.5 4.5 4 1.5 6 4 1.5 6 4 1.5 6 4 1 4

Safety Risk to divers during decommissioning operations 1 1.5 1.5 4 1 4 4 1 4 4 1 4 4 1.5 6

Safety Risk to 3rd parties and assets during decommissioning operations 3 1.5 4.5 2 1 2 2 1 2 2 1 2 2 1 2

Safety Residual risk to 3rd parties 2 2 4 1 1 1 1 1 1 1 1 1 2 1 2

Total 19 Total 17 Total 17 Total 19 Total 20

Average 3.8 Average 3.4 Average 3.4 Average 3.8 Average 4.0

Environment Chemical discharge 5 1 5 2 1 2 2 1 2 2 1 2 2 1 2

Environment Hydrocarbon release from pipelines 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2

Environment
Seabed disturbance and/or habitat alteration including cumulative 

impact
5 1 5 2 1 2 3 1 3 2 1 2 2 1 2

Environment Total energy consumption and GHG emissions 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2

Environment Proportion of material reused/recycled 3 1 3 2 1 2 2 1 2 2 1 2 3 1 3

Environment Proportion of material landfilled 4 1.5 6 3 1 3 3 1 3 3 1 3 2 1 2

Environment Conservation sites and species (including noise effects) 2 1 2 3 1 3 3 1 3 3 1 3 2 1.5 3

Total 25 Total 16 Total 17 Total 16 Total 16

Average 3.6 Average 2.3 Average 2.4 Average 2.3 Average 2.3

Technical Technical feasibility 3 1 3 2 1.5 3 2 1.5 3 2 1.5 3 2 1.5 3

Technical Weather sensitivity 2 1 2 3 2 6 3 2 6 3 2 6 3 2 6

Total 5 Total 9 Total 9 Total 9 Total 9

Average 2.5 Average 4.5 Average 4.5 Average 4.5 Average 4.5

Societal
Residual effect on fishing, navigation or other access (including 

cumulative)
2 1.5 3 1 1 1 1 1 1 1 1 1 2 1 2

Societal Coastal communities 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total 4 Total 2 Total 2 Total 2 Total 3

Average 2.0 Average 1.0 Average 1.0 Average 1.0 Average 1.5

Economic Total cost 2 1.5 3 3 1 3 3 1.5 4.5 3 1.5 4.5 3 1.5 4.5

Economic Residual liability including monitoring and remediation if necessary 3 1 3 1 1 1 1 1 1 1 1 1 3 1 3

Total 6 Total 4 Total 5.5 Total 5.5 Total 7.5

Average 3.0 Average 2.0 Average 2.8 Average 2.8 Average 3.8

14.9 13.1857143 14.0785714 14.3357143 16.0357143

3.0 2.6 2.8 2.9 3.2

Decommissioning Options 

Complete recovery - deburial of 

pipelines

Complete recovery - cut and lift of 

pipelines

Partial recovery - leave pipelines in 

situ, recover risers

Complete recovery - reverse lay of 

pipelines 


