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STANDARD INFORMATION SHEET  

Project Name Jackdaw Field Development 

Block and Licence Nos Blocks 30/02a, 30/03a  DEEP, and 30/02 d 

OPRED Reference No D/4260/2021  

Type of Project Development of the Jackdaw ultra-high pressure / high temperature (uHPHT) gas 
condensate field via a new wellhead platform (WHP) tied-back to the existing Shearwater 
host platform. 

Undertaker BG International Limited (an affiliate of Shell U.K. Limited) 
c/o Shell U.K. Limited, 1 Altens Farm Road, Nigg, Aberdeen, AB12 3FY 

Licensees/ Owners BG International Limited 100% holding. 

Short Description The Jackdaw field is an uHPHT reservoir that will be developed with a not permanently 
attended WHP. Four wells will be drilled at the Jackdaw WHP. Produced fluids will be 
exported via a subsea pipeline to the Shearwater platform where these will be processed 
before onward export via the Fulmar Gas Line and the Forties Pipeline System. The 
proposed development may be summarised as follows: 
Â Installation of a new WHP; 
Â Drilling of four production wells; 
Â Installation of a new approximately 31 km pipeline from the Jackdaw WHP to the 

Shearwater platform; 
Â Processing and export of the Jackdaw hydrocarbons via the Shearwater host 

platform; and 
Â First production expected between Q3 - Q4 2025 . 

Key Dates Activities Date 
Drilling of wells Q3 2023 - Q4 2024  

Installation of platform jacket  Q3 2023  
Installation of topsides and export pipeline Q3 2023 - Q1 2024  

First production Q3/Q4 2025  
 

Significant Environmental 
Effects Identified 

No significant environmental or socio-economic impacts identified after implementation 
of mitigation measures. 

Statement Prepared By Shell U.K. Limited and Genesis Oil and Gas Consultants Ltd. 

Company Job Title Relevant Qualifications/ Experience 

Shell U.K. Limited Environmental Team Lead - 
Projects 

 > 20 yearsç working in environment/oil and gas 

Jackdaw Project Environmental 
Advisor 

19 yearsç working in environment/oil and gas 

Genesis Oil and Gas 
Consultants 

Senior Consultant 
Environmental Engineer 

> 20 yearsç working in environment/oil and gas 

Consultant Environmental 
Engineer 

12 yearsç working in environment/oil and gas 
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NON -TECHNICAL SUMMARY  

BACKGROUND â EXECUTIVE SUMMARY 

Jackdaw is a gas condensate field. It lies in blocks 30/02a, 30/02d and 30/03a of the United Kingdom 
Continental Shelf (UKCS) in a water depth of ~78 m. The field is located in the Central North Sea (CNS), 
~250 km east of Aberdeen, 30 km south-east of the Shearwater platform and adjacent to the UK/Norway 
median line as shown in Figure 1 below. The field was discovered in 2005 and appraised between 2007 
and 2012.  

 

Figure 1- Location of the Jackdaw Project. 

BG International Limited (äShellå), an affiliate of Shell U.K. Limited, (Shell U.K. Limited and its affiliated 
companies operating in the UK upstream oil and gas industry referred to throughout this report as ''Shell' ') 
proposes to develop the Jackdaw field. 

The Jackdaw development comprises a ænot permanently attendedç wellhead platform with four wells, 
connected via a 31 km subsea pipeline to the existing operational Shell UK operated Shearwater hub, where 
the gas will be processed and sent onshore to St Fergus. Shell aims to start production from the Jackdaw field 
in 2025.  

At its peak, Jackdaw is expected to deliver 6.5% of UKCS gas production1 for less than 1% of UKCS emissions 
and produce an amount of energy equivalent to heating over 1.4 million UK homes2. In the context of UK 
climate targets, Jackdaw emissions (2028-32) constitute 0.013% of the Fifth Carbon Budget (2028-2032). 

 
1 Calculation based on OGA September 2021 production projections oga-september-2021-production-projections-plus-ccc-and-beis-demand-projections.xlsx (live.com) 
2 Calculation based on BEIS (2020) Review of the Average Annual Domestic Gas and Electricity Consumption Levels: methodology note (publishing.service.gov.uk) 

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.ogauthority.co.uk%2Fmedia%2F7780%2Foga-september-2021-production-projections-plus-ccc-and-beis-demand-projections.xlsx&wdOrigin=BROWSELINK
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/886473/annual-domestic-gas-electricity-consumption-levels-review-methodology-note.pdf
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ix 

The primary focus of this Environmental Statement pertains to Jackdaw emissions that are incremental to the 
baseline of projected emissions from existing (or ænativeç) Shearwater hub development covering multiple 
existing onstream fields. 

The native Shearwater hub baseline amounts to 2550 kt CO2e (forward from 2025) with Jackdaw 
operational incremental emissions amounting to 543 kt CO2e, or ~20% incremental as shown in Figure 2 for 
Jackdawçs production period. 

 

 

 

Figure 2 â Total CO2e contributions from Shearwater and Jackdaw 

 

Jackdaw CO2e Emissions 

Total annual CO2e emissions from Jackdaw in the æworst caseç (i.e. year of maximum production, 2026) is 
131 kt which equates to 0.9% (0.13 MT) of total annual UKCS emissions of 14.54 MT (baseline year 2018) 
shown in Figure 3. Adding Shearwater hub and Jackdaw emissions in Jackdawçs year of maximum 
production (2026) amounts to less than 3% (0.43 MT).  
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Figure 3 â Jackdaw peak year CO2e emissions as a proportion of 2018 UKCS GHG emissions  

 

How Jackdaw will deliver 6.5% UKCS gas for less than 1% UKCS emissions 

We have been, and remain, determined to minimise the environmental effects of the Jackdaw development 
project, including by reducing atmospheric emissions.  

The development of Jackdaw via the Shearwater platform and the onshore St Fergus Gas Terminal is the only 
economically viable option for Shell UK.  

Tie-in to the Shearwater hub has been central to unlocking the Jackdaw resource, which would otherwise 
remain untapped. At least 70% of project value is realised from processing via the Shearwater hub and the 
associated gas-condensate processing system at St Fergus and Mossmorran (as opposed to condensate being 
blended with crude oil). No other processing hub would unlock this value and as such these other options 
are not viable for Shell UK. The fact that previous operators were unable to economically develop Jackdaw 
indicates the marginal nature of Jackdaw economics. 

In turn, the Jackdaw development is a key enabler for Shearwater hub longevity enabling future tiebacks to 
maximise development of the national resource base, as well as affording time to mature two critical pillars 
of the North Sea Transition Deal. Firstly, electrification of the Central North Sea (CNS), of which the 
Shearwater hub is a key part. Secondly, the Acorn carbon capture and storage (CCS) project, based at the 
St Fergus Gas Terminal, is expected to create a CCS/hydrogen low carbon energy hub, including the 
potential to capture (from late 2020s) Jackdaw and Shearwater CO2, as well as supporting the UKçs wider 
decarbonisation ambitions. More detail on these two critical pillars is included below. 

Environmental considerations have been factored into the project from the outset, with a number of reductions 
achieved, as outlined below (all forecasts pertain to 2026, the year of maximum anticipated production; 
refer also to Figure 4): 

Â Making use of existing infrastructure 
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Making use of existing Shearwater hub infrastructure, rather than developing a new æstand-aloneç 
platform, and using a ænot-permanently attendedç wellhead platform results in a substantially lower 
overall environmental footprint (power use, travel). We estimate a net reduction of ~70 ktpa already 
factored into the Jackdaw ES. 

Â Optimisation of the existing Shearwater process to benefit Jackdaw: flare efficiency 
While tying in Jackdaw to the Shearwater hub, we will modify Shearwater gas processing facilities 
to redirect CO2 currently discharged via the flare to a dedicated discharge point. This improves the 
efficiency with which the flare burns as well as reducing the risk of æsnuffing outç the flare and thus 
the release of un-combusted methane. We estimate a net reduction of ~50 ktpa already factored into 
the Jackdaw ES. 

Â Optimisation of the existing Shearwater process to benefit Jackdaw: gas export to shore 
The Jackdaw reservoir gas contains ~4% CO2. To ensure produced gas sent onshore is within the gas 
export pipeline specification, defined by the National Grid, the Shearwater process includes an 
æamine unitç which treats the gas to remove and discharge a proportion of the CO2 on the platform. 
Through further optimisation of this treatment process (chemical change), we expect a reduction of 
~13 ktpa already factored into the Jackdaw ES (this optimisation is an update to the previous ES), 
with potentially greater than another 10 ktpa reduction which we will continue to pursue.   

In addition, in parallel with the Jackdaw development we are pursuing a number of future plans which will 
further reduce emissions for Jackdaw, as well as securing the longevity of Shearwater as a low emissions gas 
hub: 

Â Future plans: Shearwater hub electrification 
Shell UK is working with partners on a project for the electrification of multiple CNS platforms, 
including the Shearwater hub. This is expected to reduce the overall Shearwater hub emissions 
footprint significantly by 60-65% (as the majority of Shearwater emissions are caused by the 
combustion of fuel gas for power generation and compression). Depending on timing of start-up, the 
project could reduce Jackdaw incremental emissions by up to 11 kt. The project, which involves a 
collaboration between four CNS operators, is maturing rapidly and is expected to reach æconcept-
selectç in 2022.  

Â Future plans: Acorn carbon capture and storage 

Separate to the Jackdaw project, Shell UK has further plans to minimise emissions from Jackdaw (and 
Shearwater). The Acorn CCS project, based at the St Fergus Gas Terminal, is expected to create a 
CCS/hydrogen low carbon energy hub. Exporting Jackdaw gas via Shearwater to St Fergus thus 
enables a unique opportunity for future emission reductions that are not available from any other 
potential export route for the Jackdaw field.   

The current scope of the Acorn CO2 capture at St Fergus focuses on capturing the æpost combustionç 
CO2 from industrial processes at the Terminal. We are also evaluating the pre-combustion capture 
of reservoir CO2 from the gas streams imported through the gas pipelines landing at St Fergus. In 
principle this would enable all of the CO2 within the Jackdaw gas stream (and that from all other 
fields landed at St Fergus), to be captured, treated and transported for offshore storage. For Jackdaw, 
we estimate a reduction of ~10 ktpa. 

These emission choices are outlined in Figure 4 below which illustrates how development choices have 
enabled emission reductions, on a kilotonnes per annum basis. 
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Figure 4 â Illustration of the reduction of emissions enabled through development choices  

SCHEDULE OF ACTIVITIES 

The proposed schedule of activities is as follows: 

Â Jackdaw drilling campaign Q3 2023 to Q4 2024  
Â Installation of platform jacket Q3 2023  
Â Installation of topsides and export pipeline Q3 2023 to Q1 2025  
Â Anticipated first hydrocarbons Q3/Q4 2025  

It should be noted that the schedule is not fixed and is liable to change as the project develops. 

ENVIRONMENTAL STATEMENT SCOPE 

The scope of the environmental impact assessment (EIA) and resultant environmental statement (ES) includes 
all offshore activities associated with drilling, installation, commissioning and start-up, operations and 
decommissioning activities. The primary focus pertains to Jackdaw impacts that are incremental to the 
baseline from the existing Shearwater hub which is onstream. 

This document provides details of the EIA that has been undertaken to support Shellçs application for consent 
to undertake the proposed project. This process includes a public consultation followed by a comprehensive 
review by various bodies including the Department for Business, Energy and Industrial Strategy (BEIS). 

The ES presents the results of the EIA conducted to evaluate the environmental impacts of the proposed 
project. These include: the physical presence of vessels, WHP and infrastructure, atmospheric emissions, 
discharges to sea, impacts on the seabed, the effects of underwater noise, the production of waste and an 
evaluation of the potential impacts from accidental events, as well as vulnerability of the proposed activities 
to natural disasters. In addition, potential impacts on designated protected sites, sensitive habitats, and 
cumulative and transboundary impacts are assessed. 
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OPTION SELECTION 

A number of development options were considered for the Jackdaw Project, with the aim of optimising the 
value of the field and the surrounding infrastructure, through a safe and environmentally responsible 
development, incorporating justified opportunities and accounting for risks and capital exposure. 

Five possible development types were identified for the Jackdaw Project. Two options were ruled out early in 
the process on the basis of technical feasibility: 

Â Subsea development: 
-  ruled out: current subsea technology is not suitable for producing ultra high pressure and 

high temperature (uHPHT) wells. 
Â Floating production unit (FPU); 

-  ruled out: flexible pipeline risers (required for an FPU) are not suitable for producing uHPHT 
wells. 

The three remaining options were evaluated as potential development types: 

Â Processing hub facility (two sub-options); 
-  joint development hub facility with other nearby fields. 
-  Jackdaw standalone processing hub facility. 

Â WHP tie-back to an existing host facility. 

The joint development hub facility option was subsequently rejected based on economic viability. The two 
options taken forward for evaluation were a Jackdaw standalone processing hub facility and a WHP tie-
back to an existing host. The WHP tie-back to an existing host option was selected based on a range of 
differentiators including cost and environmental impact, both of which are lower for a WHP tie-back than for 
a standalone hub. 

A number of potential host facilities were then evaluated based on factors including environmental impacts 
distance from Jackdaw, tie-in complexity, processing capacity, asset integrity, anticipated cessation of 
production date and cost-benefit analysis. Two possible options were identified in 2018: Judy platform and 
Shearwater platform, with Shearwater selected as host by the project in 2019 following an assessment of 
host bids. Since the submission of the previous Environmental Statement for Jackdaw in May 2021, we have 
assembled further evidence on the viability of the Judy option. The result of this evaluation is that Judy is no 
longer described in this Environmental Statement as a reasonable alternative (as referred to in the Offshore 
Oil and Gas Exploration, Production, Unloading and Storage (Environmental Impact Assessment) Regulations 
2020 and supporting guidance) for the reasons set out in Appendix E (Appendix E further explains why Judy 
would not provide environmental benefits over the selection of Shearwater in any event, even if it were a 
reasonable alternative to Shearwater). 

From an environmental impact perspective, the Shearwater route involves some indigenous reservoir CO2 
emissions offshore which are being reduced as far as possible through the following specific actions: 

Â Blending the maximum possible amount of CO2 into the Fulmar Gas Line (FGL), as well as phasing 
of the Shearwater drilling programme, to minimise the amount of extracted CO2 being discharged 
offshore, while ensuring that that St Fergus onshore terminal can maintain stable operations and 
security of supply into the National Gas Transmission System. 

Â Modifying Shearwater gas processing facilities to redirect CO2 currently discharged via the flare to 
a dedicated discharge point. This improves the efficiency with which the flare burns as well as 
reducing the risk of æsnuffing outç the flare and thus the release of un-combusted methane. This avoids 
an estimated additional ~200,000 te of CO2 emissions (in total for Jackdawçs production period) 
associated with combustion of supplementary fuel gas or additional emissions from venting 
hydrocarbons should the LP flare be extinguished. 
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Â It should be noted the proposed discharge of the amine unit CO2 stream at the Shearwater processing 
facilities represents an insignificant proportion of emissions against various benchmarks for 2025 
and 2030, and as a worst case (peak year, 2026) emission. For example, worst case (2026) annual 
CO2(e) emissions from both Jackdaw and Shearwater volumes (not just Jackdaw incremental volumes) 
at the amine unit are 0.64% of UK Continental Shelf emissions, and 0.02% of overall UK emissions 
(reference æHeadline Tableç). 

JACKDAW PROJECT 

The proposed Jackdaw Field Development Project (the æJackdaw Projectç) comprises: 

Â Installation of a new WHP at the Jackdaw field; 
Â Drilling four new wells using a heavy-duty jack-up rig (HDJU); 
Â Installing and commissioning a new approximately 31 km, 12" nominal bore pipeline; 
Â Operation of the WHP as a not permanently attended installation (NPAI) with control, monitoring, 

shutdown and operational support provided from the host; 
Â Processing of Jackdaw fluids at the Shearwater platform with export via the hostçs export infrastructure 

namely the Fulmar Gas Line (FGL) (in place post 2021) for gas and the Forties Pipeline System (FPS) 
for condensate.  

The WHP will be a four-legged steel jacket supporting a topsides module. It is expected that the jacket will 
be installed prior to drilling, with the topsides being installed during the drilling campaign and prior to well 
completion. 

The WHP is designed to be monitored and controlled from Shearwater via the WHP Integrated Control and 
Safety System (ICSS), with signals transmitted directly to the host via microwave telemetry system. Microwave 
is a line-of-sight wireless communication technology that uses high frequency beams of radio waves to 
provide high speed wireless connections that can send and receive voice, video, and data information. The 
WHP will be continuously monitored from the Shearwater control room via the Process Control sub-system of 
this ICSS.  The WHP CCTV system will provide additional means of monitoring the WHP, with images 
transmitted to the Shearwater platform via the telemetry system.  

Visits, approximately every 2 months (6-9 per year), will be primarily scheduled for chemical and fuel 
resupply and will also include well intervention campaigns and planned and unplanned maintenance. The 
WHP will have accommodation for up to 30 people with a helideck providing the primary means of access. 
Walk to work platforms may provide access during larger campaigns of work. The WHP well bay will contain 
space for up to nine wellheads / Xmas trees, though only four wells will be drilled initially. Corrosion resistant 
alloy materials will be used for all WHP process piping to mitigate the corrosive effects of CO2 (4.2 %) and 
H2S (30 ppmv) in the produced fluids. A number of chemicals (methanol, scale inhibitor and wax inhibitor) 
will be injected at the Jackdaw WHP to prevent fouling including deposition of scales, wax and gas hydrates. 
Combustion equipment is expected to comprise three diesel generators for main power supply and a diesel 
platform crane required for lifts up to 40 te. An intermittent vent system will provide a safe and reliable means 
for disposal of small quantities of hydrocarbon gases. 

The four Jackdaw wells will be drilled using a HDJU drilling rig positioned over the WHP jacket. 

Jackdaw fluids will be commingled topsides at the WHP and will be exported to the Shearwater platform via 
a new 12" nominal bore trenched and buried pipeline. The exact pipeline route has yet to be confirmed but 
the pipeline will be approximately 31 km in length with a maximum external diameter of 18å. The pipeline 
and associated subsea infrastructure will be lined/clad with corrosion resistant alloy material to mitigate the 
corrosive effects of the Jackdaw fluids.  

All processing of Jackdaw fluids will take place at Shearwater including the separation, treatment and 
discharge of produced water.  
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While no continuous flaring will be required for the Jackdaw development, access to the Shearwater flare 
will be required so that the Jackdaw production pipeline can be depressurised when necessary to avoid 
hydrate formation in the pipeline. Flaring would only be required after long term shutdown as well as during 
commissioning or unplanned cold start-up. 

With the Jackdaw development the main modification at Shearwater impacts the location of acid gas 
emissions which will now be via a dedicated emissions point rather than the low pressure (LP) flare. Prior to 
the change brought about by Jackdaw, all of the Shearwater native wellsç CO2 and H2S would be emitted 
from the LP Flare. Changes due to Jackdaw and the new emissions point do not increase the emissions of 
these gases from the Shearwater native wells.  

To support the Jackdaw field, there will be some additional minor modifications at both the Shearwater A 
wellhead platform and C process, utilities and quarters platform.  These will include: 

Â Shearwater A - new reception facilities: 
-  New 14å riser and a riser emergency shut-down valve (ESDV); 
-  Blowdown module for operational and manual depressurisations at the inlet facilities 

downstream of the riser; 
-  Connection for temporary pigging facilities will be provided for pipeline commissioning 

purposes; 
-  Space will be provided for a permanent pig trap if required later in field life; and 
-  Utilities connections to the instrument air and firewater systems included in the Brownfield 

scopes. 
Â Shearwater C: 

-  Modifications to the acid gas removal unit (also known as the amine unit) to redirect H2S 
and CO2 from Jackdaw fluids, away from the low pressure flare; 

-  Piping changes to amine pre-coolers to support Jackdaw fluids processing;  
-  Telecoms antennas, communications, and radio equipment. 

CONTEXT OF DEVELOPMENT 

The Jackdaw project will form part of a wider integrated system that makes a significant contribution to UK 
energy security, and which Shell is working towards repurposing to facilitate significant future GHG emissions 
reductions. The addition of volumes from the Jackdaw field is critical to providing a ælongevity bridgeç, for 
Shearwater. Shearwater is the æbackboneç of Shell UKçs integrated export system, the SEGAL system; it is the 
core offshore hub supplying the gas into this gas-to-chemicals value chain.  

The Shearwater hub, however, is subject to decline as a result of declining indigenous volumes.  In providing 
a longevity bridge for Shearwater, Jackdaw also vitally enables a transformation of Shearwater and the 
broader SEGAL system to support national and sectoral energy transition objectives, allowing for time to 
mature three critical opportunities: Transformation of Shearwater into an attractive low carbon energy hub 
for third party tie-backs with significantly reduced scope 1 emissions through the CNS Electrification Project; 
pre-combustion carbon capture and storage via St Fergus and the creation of a  gateway to a low export 
solution that removes scope 3 emissions through repurposing gas to blue hydrogen through the Acorn project. 

BASELINE ENVIRONMENT 

The physical environment at the Jackdaw Project area has been described in the context of its meteorological, 
oceanographic and bathymetric features. 
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Winds are characterised by speeds averaging 8.6 m/s from a south west direction. There are seasonal trends 
of wind direction and velocity. Calm winds prevail between June and August and strong winds prevail 
between November and March. 

Sea surface and seabed temperatures average annually at 10 and 7 °C, respectively. Sea surface and seabed 
salinities average annually between 34 and 35 ò , respectively. The water column stratifies in the summer 
and is influenced by Scottish coastal waters and the currents of Fair Isle and Dooley. Annual average wave 
height ranges 2.11â2.40 m and annual average power ranges 18.1â24.0 kW/m. Water depth ranges 75â
78 m below the lowest astronomical tide in the jackdaw field, and deepens towards the shearwater water 
platform with water depths ranging 75-91m along the pipeline route. 

Sediments are characterised as a Holocene veneer of very loose to medium dense silty sand with traces of 
shell fragments and numerous cobbles and boulders. These overlie the sand and clay accumulations of the 
Forth Formation, Coal Pit Formation and Fisher Formations. Habitats in the Jackdaw Field are mainly 
classified as European Nature Information System (EUNIS) biotope complex æCircalittoral muddy sandç. 
Habitats identified along the pipeline route are æCircalittoral muddy sandç (A5.26), æCircalittoral fine mudç 
(A5.36), æDeep circalittoral coarse sedimentç (A5.15) and æDeep circalittoral mixed sedimentç (A5.45).  

Levels of contaminants in the Jackdaw field and the Jackdaw â Shearwater pipeline area are generally at the 
background levels reported for the CNS. An increase in some concentrations of heavy and trace metals is 
noted towards the Shearwater platform, although all results are still below the OSPAR toxicity thresholds. A 
drill cuttings pile is present at the base of the Shearwater platform. Contaminant concentrations in some sub-
samples (in the Shearwater cuttings pile) exceeded ecological thresholds, however a reduction hydrocarbon 
and heavy and trace metals was observed between 2013 and 2019, suggesting some recovery of the 
sediments in the close proximity to the Shearwater platform 

The most abundant of the benthic species in the Jackdaw Field were annelids, arthropods, molluscs and 
echinoderms. Dominant and abundant taxa were polychaetes Galathowenia, Paramphinome jeffreysii, 
Pholoe assimilis and Spiophanes bombyx. The deeper section of the pipeline route from the mid-point to the 
Shearwater platform also featured bivalves Adontorhina similis, Axinulus croulinensis, Parathyasira equalis 
and Timoclea ovata.  

Spawning grounds for a number of fish species have been identified within the proposed project area 
including cod, lemon sole, mackerel, Norway pout, plaice, whiting and sandeels. In addition, the area also 
coincides with nursery grounds for anglerfish, blue whiting, cod, haddock, hake, herring, ling, mackerel, 
Norway pout, plaice, sandeels, spurdog and whiting. Marine Scotland identified a seasonal æperiod of 
concernç for seismic surveys between May and August within Blocks 22/30, 23/26, 30/1, 30/2 and 30/3, 
due to potential effect of underwater sound to fish spawning. 

Harbour porpoise, white-beaked dolphin, Atlantic white-sided dolphin and minke whale have been sighted 
in the Jackdaw Project area and its surroundings. Seals are not expected to occur in the area. 

Seabirds associated with the Jackdaw Project area include northern fulmar, European storm-petrel, northern 
gannet, great skua, black-legged kittiwake, common guillemot, little auk, Atlantic puffin, and a number of 
gull species. Many of these species are present in low densities such that according to the Seabird Oil 
Sensitivity Index (SOSI) the sensitivity of birds to surface pollution in the area is generally low throughout the 
year. Exceptions to this are May and June when it is regarded as extremely high in Block 30/08 and medium 
in Block 30/03 , and September and October when it is regarded as very high in Block 23/26. JNCC have 
not identified any æperiod of concernç due to seabird vulnerability for drilling activities within these blocks. 

The closest protected area is the Fulmar Marine Conservation Zone (MCZ; designated for subtidal sand, 
subtidal mud, subtidal mixed sediments and ocean quahog (A. islandica)) which is approximately 32 km 
south of the Jackdaw field. The East of Gannet and Montrose Fields Nature Conservation Marine Protected 
Area (NCMPA; designated for offshore deep sea muds and ocean quahog aggregations) is approximately 
45 km northwest of Jackdaw. The Norwegian Particularly Valuable Area (PVA): Mackerel spawning grounds 
is approximately 8 km north of the Jackdaw development area. 



JACKDAW FIELD DEVELOPMENT PROJECT 
NON -TECHNICAL SUMMARY 

 

 

xvii 

Ocean quahog juveniles were recovered from all stations during surveys at densities of æfrequentç on the 
Superabundant, abundant, common, frequent, occasional, rare (SACFOR) scale, with the exception of one 
station where the density was æcommonç. During the Shearwater field monitoring survey, adult ocean quahog 
were recovered from two stations at æabundantç level on the SACFOR scale whilst juveniles were recovered 
from all stations at æcommonç to æsuper-abundantç densities. 

Sea pens (Virgularia mirabilis, Pennatula phosphorea and Funiculina quadrangularis), burrows, Norway 
lobster (Nephrops norvegicus) and horse mussels were observed during the pipeline route survey. Survey 
results suggest that habitat along the north-western section of the Jackdaw pipeline route (towards Shearwater 
platform) potentially meets the definition of OSPAR Sea pens and burrowing megafauna communities. 
Megafauna burrows were recorded as Common (1-9 species per 1 m2) in all video transects, and 2 species 
of sea pen reported as frequent at the same transects. 

The Jackdaw Project area is located within International Council for the Exploration of the Seas (ICES) 
rectangles 42F2, 43F1 and 43F2 and the fishing effort therein is considered low. The majority of fishing 
effort takes place between May and September. Trawls were the only gear type used within the three ICES 
rectangles between 2016 and 2020.  

Shipping density in the Jackdaw Project area is considered to be moderate in Block 22/30, low in Blocks 
23/26 and 30/1 and very low in Blocks 30/02 and 30/03 . Seventeen shipping routes occur in the area, 
only two of which pass within 3 nm of the WHP location. 

The proposed Jackdaw Project is located in a well-established area for oil and gas infrastructure. The 
proposed export pipeline will cross the trenched Judy to Culzean telecommunications cable. There are no 
renewable energy developments or military exercise areas close to the Jackdaw field and no wrecks have 
been identified close to the proposed new infrastructure. 

ENVIRONMENTAL IMPACT ASSESSMENT 

A summary of the key findings of the proposed Jackdaw Project impact assessment is presented below.   

Physical Presence 

The physical presence of the drilling rig, project vessels, WHP and subsea infrastructure has the potential to 
be a navigational hazard, restrict fishing operations in the area and to cause disturbance to marine fauna. 
Mitigation measures include early consultation with the Scottish Fishermençs Federation (SFF) for all 
operations and notification to other users of the sea regarding the projectçs activities. The residual impacts of 
the physical presence of the vessels and infrastructure on other sea users and animals other than the benthic 
communities in the area is considered slight. 

Seabed Disturbance 

There will be disturbance of the seabed during the drilling and construction phases of the project. 

Prior to entering the safety zone, the jack-up drilling rig will be stationed 500 m from the wellhead platform. 
To bring the drilling rig into its final working position adjacent to the WHP, up to four anchors will be 
deployed to prevent collision with the jacket. Approximately 1,000 m of each anchor line will be in contact 
with the seabed. Before the installation of the WHP topsides is undertaken it may be necessary to move the 
drilling rig off -station. This operation will not involve anchoring, but anchors will be re-deployed to returning 
the rig into its final working position. 

Drill cuttings and water-based muds will be discharged during drilling of the two upper sections of each well. 
Cuttings from the top 36å section will be discharged at the seabed and cuttings from the second section (26å) 
will be discharged from the drilling rig at approximately 15 m below sea level. The lower well sections will 
be drilled using low toxicity oil based muds (LTOBM). The base case is that the LTOBM contaminated cuttings 
will be skipped and shipped to shore. However, the ES retains the option to separate and thermal treatment  
the cuttings from the lower sections onboard the drilling rig. Following treatment the cuttings would be 



JACKDAW FIELD DEVELOPMENT PROJECT 
NON -TECHNICAL SUMMARY 

 

 

xviii 

discharged through a chute 15 m below the sea level. Drill cuttings discharge simulations using the Dose-
related Risk and Effects Assessment Model (DREAM) estimated a maximum deposition thickness of 1.38 m 
near the wells which decreases to < 6.5 mm at 190 m from the wells. On completion of drilling of the four 
wells, the area of seabed where the combined risk from burial thickness, grain size change, oxygen depletion 
and toxicity to more than 5 % of benthic species most sensitive to these pressures was 0.382 km2 and was 
limited to within 500 m safety zone. The affected area of is predicted to decrease rapidly to 0.058 km2 after 
one year.  

Seabed disturbance resulting from trenching the pipeline is considered temporary as backfill with natural 
sediment will allow reinstatement of the natural habitat available for recolonisation.  

Tie-in of the production pipeline at the Shearwater platform is likely to cause some disturbance to an existing 
cuttings pile. The volume of cuttings expected to be disturbed is < 50 m3, and any disturbed cuttings are 
expected to re settle in close proximity to the platform. 

Impacts resulting from drill cuttings discharge and disturbance of historic drill cuttings at Shearwater are not 
expected to coincide with the potential OSPAR habitat æsea pens and burrowing megafauna communitiesç 
that has been identified along the north-western section of the Jackdaw pipeline route (along a 12 km length 
of the pipeline towards Shearwater platform). However, trenching activities associated with pipeline 
installation could result in re-deposition of excavated sediment within 100 m of the pipeline route. As a result, 
it is expected that the æsea pens and burrowing megafauna communitiesç habitat will be impacted during 
trenching activities.   

There are no impacts to the seabed expected to result from production operations. Decommissioning activities 
will result in temporary disturbance to the seabed. However, it is expected that the area affected will be less 
than that disturbed during drilling and installation activities and mostly contained/overlapping with within 
the same area. 

Overall, the worst case analysis of the proposed Jackdaw Project activities that require interaction with the 
seabed shows that most of disturbance will be temporary whilst the jack-up is on station and during 
installation of the platform, pipeline, and other subsea structures. Approximately 2.5 km2 may be subject to 
temporary disturbance by drilling and installation activities, and 0.13 km2 will have a permanent or long-
term footprint from the stabilisation and protection materials, WHP and residual cuttings accumulation.  

Considering the seabed and benthic communities are expected to recover in short to medium term, and the 
projectçs efforts to minimize the long-term or permanent disturbance, the residual impacts are considered 
minor.  

Emissions to Air 

Activities associated with the proposed development and operation of Jackdaw, including drilling, 
installation, production and decommissioning will all result in emissions to air which can contribute to global 
atmospheric concentrations of greenhouse gases and regional acid loads. 

While there will be incremental emissions from the Jackdaw Project, the selected concept has been designed 
to minimise emissions as far as reasonable, from day one of operations, and has built-in capability to deliver 
further emission reductions where possible. The Jackdaw well head platform (WHP) attributes minimal 
emissions (3ktpa) but has been future proofed for future viable electrification opportunities. While the source 
of electricity on the platform will be from onsite diesel driven generation, the platform will be able to change 
out to accommodate third party lower carbon electricity via connection to an electricity network if a viable 
opportunity arises through the CNS Electrification project.    

Emissions from the Jackdaw WHP will be minor and consist of combustion emissions from the WHP diesel 
generators and intermittent onboard emissions from the vent following start up or during maintenance only. 
Operational emissions related to the development will principally occur at the Shearwater host where 
Jackdaw produced fluids will be processed. Adding Jackdaw fluids to the process on an already operating 
platform will result in more efficient use of the gas turbines used for power generation and compression duty 
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as the Jackdaw fluids are replacing production from declining wells. The addition of Jackdaw production will 
reduce Shearwater emissions intensity.  

The average improvement in intensity is 144% over the field life, but increases to a maximum improvement 
of 278% during the mid field life. For example in 2030 Shearwater, without Jackdaw, would have a GHG 
intensity of 1.38 t CO2e/tHC whereas Jackdaw and Shearwater combined GHG Intensity is 0.36 t 
CO2e/tHC. 

CO2 is an indigenous component of the Jackdaw reservoir fluids, some of which needs to be extracted from 
the produced gas in order to meet export specification for onward processing. The CO2 retained within the 
gas for export is expected to make up approximately 44% of the total CO2 content of the produced gas.  The 
extracted CO2 will be emitted at Shearwater, as currently occurs for CO2 extracted from gas produced from 
other fields tied to Shearwater. The extracted CO2 from the Jackdaw and Shearwater gas will be emitted at 
a new emission point, at the exit of the acid gas scrubber or the amine unit. This will not increase the emissions 
from the Shearwater fields. The rerouting of the acid gas stream away from the LP flare (current emission 
point for extracted CO2) to the new emission point removes the need to flare supplementary fuel gas (with 
subsequent emissions) to keep the flare lit due to the CO2 within the gas stream. 

The majority of Jackdawçs emissions are from use of the amine unit. The extraction of CO2 and other gases 
via use of amine units is relatively uncommon in the Central North Sea (CNS). As a result, worst case peak 
year emissions from Jackdaw and Shearwater amine unit combined (93 kt) make up 24% of vented CO2e 
emissions from the UK CNS, however when compared in terms of the overall vented CO2e emissions across 
the UKCS, the proportion is considered insignificant, in the worst case amount to 0.64% of total UKCS CO2e 
emissions (refer to æHeadline Tableç).  

The contribution of emissions from the Jackdaw Project is minimal when compared to UK and UKCS emissions 
and the new development has been designed with efficiency in mind and to minimise GHG emissions. 
Jackdaw and Shearwater combined profiled emissions in 2026, the year of highest predicted emission level 
for Jackdaw, constitute 0.09% of 2018 UK emissions, and 2.97% of 2018 UKCS emissions. We submit that 
these sectoral and national contributions are relevant and standard indicators of the significance of climate 
impact. 

When compared to the North Sea Transition Deal targets of 2027 and 2030 total Jackdaw (WHP and 
Jackdaw incremental at Shearwater) emissions make up 1.177% and 0.555% respectively of the NSTD target 
emissions. Shell UK continuously reviews its operations to assess opportunities to optimise energy use and to 
reduce emissions as part of Shell UK's emissions reduction programmes.   

It is not expected that the Jackdaw development will significantly impact upon the UKçs ability to meet its 
current emissions targets and is unlikely to impact upon future targets. Overall, the new development is not 
anticipated to cumulatively represent a considerable contribution to global climate change. Consequently, 
with the mitigation measures in place, the overall significance of the impact of atmospheric emissions arising 
from the proposed Jackdaw field development is considered to be minor.  

Discharges to Sea  

Planned marine discharges will take place during all phases of the Jackdaw Project arising from: drill cuttings 
and associated mud, cement and cementing chemicals, well bore clean up fluids, sediment suspension during 
pipeline trenching; Shearwater cuttings re-suspension during riser tie-in; hydrotesting water during the 
installation, flooding, cleaning and gauging of the new pipeline; inhibited water discharges during the 
pipeline tie-in to the spools and risers;  water and mono-ethylene glycol (MEG) discharges during the pipeline 
dewatering; drainage water discharges at the Jackdaw WHP; and produced water discharges at Shearwater. 
Impacts from these discharges may arise from the presence of suspended solids, dispersed and dissolved 
hydrocarbons and chemicals contained within each discharge. 

Impacts to the sea water column from marine discharges during the drilling and installation phases of the 
development will be short-lived and will stop shortly after these activities have ceased. DREAM model 
simulations of discharge of drill cuttings to sea predicted that potential impacts to the water column are 
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localised and very transient: within two days of the completion of drilling there would be no areas of 
significant risk within the water column. 

Produced water (PW) from Jackdaw will be comingled with that of other reservoirs and processed at 
Shearwater. It is estimated that Jackdaw may contribute up to 63 % of the Shearwater PW discharge as the 
Jackdaw field matures and the Shearwater production declines. A PW compatibility assessment of the 
Jackdaw and Shearwater PW indicated that Shearwater and Jackdaw fluids composition are anticipated to 
be compatible, and comingling is not expected to result in a significant impact on water quality at Shearwater. 
In particular, Jackdaw will not require injection of a corrosion inhibitor due to the use of corrosion resistant 
alloy materials for all topsides piping, WHP riser and pipeline to Shearwater. 

During decommissioning, some discharges to sea are likely to occur. These may include planned discharges 
during abandonment, cleaning, disconnection and removal of infrastructure from the project area. 
Discharges to sea resulting from the decommissioning activities will be described in the environmental impact 
assessment submitted in support of the Decommissioning Programme. 

The residual impacts of discharges to sea from the Jackdaw Project area to the marine environment are 
considered to be slight. 

Underwater Noise 

Many marine organisms use sound for navigation, communication and prey detection. Therefore, the 
introduction of man-made sources of underwater sound has the potential to impact marine animals if it 
interferes with their ability to receive and use sound. Types of impact include temporary avoidance or 
behavioural changes, the masking of biological sounds, auditory and other injuries. 

Sources of underwater sound associated with the proposed Jackdaw Project will result from: vessel 
operations, piling, drilling and rock dumping. 

The highest levels of underwater noise for the Project will be from piling operations during the installation of 
the jacket for the Jackdaw WHP. Modelling was carried out to predict the potential impact of piling noise on 
marine mammals and fish that may be present in the area during these activities. The modelling determined 
the changes in the sound levels with increasing distance from the source of piling. 

A maximum of four piles will be required to install the WHP jacket. It is expected that each pile will take a 
maximum of eight hours to drive to the required penetration depth and all piles will be installed within ten 
days.  

The predicted sound levels were compared with the established thresholds to assess an injury potential due 
to an instantaneous change in sound pressure level as well as to a cumulative exposure to the sound pressure 
(cumulative SEL), taking into account hearing capability of species. The assessment indicated that 
implementation of a pre-defined soft-start procedure of 50 minutes significantly reduces the risk of injury to 
marine mammals as cumulative SEL thresholds are not exceeded outside the standard 500 m mitigation zone 
assuming the animals swim away from the noise source. Similarly, fish injury thresholds are also predicted 
to be within the 500 m mitigation zone.  The soft start and ramp-up procedure will allow the animals and 
fish to move away from the piling location to distances where they will not suffer injury when the hammer 
reaches maximum blow energy.  

Although disturbance to marine mammals may occur from piling at Jackdaw, the disturbance will only be 
temporary, and any disturbed marine mammals will likely return to the area within a few days once the piling 
ceases.   

Overall, considering the short duration, extent of exposure and the planned mitigation measures, the 
residual impact from underwater noise is considered minor.  
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Waste Management 

Shell is committed to reducing waste production and managing all produced waste by applying approved 
and practical methods. Shellçs waste management philosophy emphasises the implementation of waste 
prevention and source reduction measures. Waste will be managed by means of waste management plans 
and procedures that will be established by Shell or companyçs contractors. Detailed procedures will govern 
key responsibilities, reporting requirements and method for the collection, storage, processing and disposal 
of waste. A programme of planned internal and third-party audits will assess the effectiveness of, and 
conformity to, waste management procedures on a regular basis. A Decommissioning Programme will be 
developed by Shell which will address waste management during the decommissioning phase.  

With the application of the above control measures the impact of waste generated during the development 
and production of Jackdaw field will be minimised. 

Accidental Events 

The ES presents a detailed evaluation of three high significance hydrocarbon spill scenarios: (1) a low 
probability well blowout; (2) a diesel inventory loss from the mobile drilling rig; and (3) a rupture of the 
pipeline from the Jackdaw WHP to the Shearwater host platform and release of condensate. Small scale 
accidental events, ranked minor or moderate, have also been reviewed in this ES. 

The three high significance scenarios were modelled using the Oil Spill Contingency And Response (OSCAR) 
model. The well blowout was estimated to result in the highest environmental risk (major), particularly the 
receptor water quality due to the prolonged release duration and range of released condensate. The diesel 
inventory release and the pipeline rupture were estimated to have minor environmental risk due to the limited 
volume and range of the releases.  

The well blowout and diesel inventory release scenarios are considered Major Accidental Hazards (MAHs). 
MAH's must be assessed to determine if they may result in significant adverse effects on the environment and 
constitute a Major Environmental Incident (MEI). Based on the criteria outlined in the Safety Case Regulations 
(SCR, 2015) and the oil spill simulation results it was established that a well blowout could lead to impacts 
that would qualify as an MEI as defined in the SCR (2015) but not a diesel inventory release. 

Cumulative and Transboundary Impacts 

Emissions over the life of the Jackdaw Project have the potential to impact local air quality and to contribute 
to increased global concentrations of atmospheric greenhouse gases leading to global warming. At the local 
level, offshore meteorological conditions are expected to lead to rapid dispersion of atmospheric emissions 
and local impacts will be for short durations only. As a new development, the Jackdaw Project will incorporate 
management and mitigation measures as part of the project design to minimise the release of emissions to 
air. No other aspects associated with the proposed planned activities are expected to have a transboundary 
impact or to contribute to a significant cumulative impact.  

There is a risk of transboundary and cumulative impacts to the atmosphere and the sea from the potential 
release of hydrocarbons at the Jackdaw Project area. The release of VOCs to the atmosphere during 
accidental events, could potentially cumulatively contribute to global climate change. There is a high 
probability of diesel crossing the UK/Norwegian median line from a loss of diesel inventory, and condensate 
in the event of a well blowout, however, measures will be in place to minimise the likelihood of such an event 
occurring. Should an event occur, measures set out in the relevant oil pollution emergency plans will ensure 
a co-ordinated and co-operative response. 

OVERALL CONCLUSION 

This ES, based on an assessment of significant adverse effects, finds that the Jackdaw development would 
not cause any significant long-term adverse impact to the environment.  Risks and impacts can be readily 
mitigated and controlled through robust design, effective operating practices and systems implemented by a 
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highly trained workforce. Shell UK has a significant track record in the delivery and operation of offshore 
project developments in the North Sea and is committed to protecting the environment by carefully 
considering the potential impact new developments may have during the planning of projects and throughout 
the lifetime of operations.  
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MITIGATION MEASURES, SAFEGUARDS AND CONTROLS 

ASPECT COMMITMENT 

Physical presence Project specific: 
Â Drilling rig routes will be selected in consultation with other users of the 

sea, with the aim of minimising interference to other vessels and the risk 
of collision; and 

Â Vessel use will be optimised by minimising the number of vessels required 
and length of time vessels are on site. 

Â A post installation survey will be carried out following backfilling of the 
export pipeline to ensure the line is over trawlable and to ensure there 
are no clay berms remaining. 

Standard management measures: 
Â Consultation with SFF for all phases and operations; 
Â Notice to Mariners will be circulated prior to rig mobilisation; 
Â As required by HSE Operations Notice 6 (HSE, 2014), a rig warning 

communication will be issued at least 48 hours before any rig movement. 
Notice will be sent to the Northern Lighthouse Board (NLB) of any drilling 
rig moves and vessel mobilisation associated with the mobilisation and 
demobilisation of the drilling rig;  

Â A Vessel Traffic Survey will inform a Consent to Locate application for 
the drilling rig;  

Â A Collision Risk Management Plan will be produced, if required; 
Â All vessels engaged in the project operations and the WHP will have 

markings and lightings as per the International Regulations for the 
Prevention of Collisions at Sea (COLREGS) (International Maritime 
Organisation (IMO), 1972); 

Â The drilling rig and WHP will be equipped with navigational aids and 
aviation obstruction lights system, as per the Standard Marking Schedule 
for Offshore Installations for example fog lights, aviation obstruction 
lights, helideck lighting and radar beacons; 

Â The drilling rig will have a statutory 500 m safety zone to mitigate any 
collision risk; 

Â An Emergency Response and Rescue Vessel (ERRV) will patrol the area 
when the platform is manned; 

Â Subsea infrastructure out-with the Jackdaw and Shearwater 500 m zones 
will be over-trawlable; 

Â A 500 m exclusion zone will be in place at the Jackdaw WHP; and   
Â The use of pipeline stabilisation features (e.g. mattresses and rock cover) 

will be minimised through project design and will be installed in 
accordance with industry best practice and SFF recommendations. 
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ASPECT COMMITMENT 

Seabed disturbance Project specific: 
Â If possible, the drilling rig will not be taken off station to allow the WHP 

topsides to be fitted. 
Â The base case is that the LTOBM contaminated cuttings will be skipped 

and shipped to shore for treatment and disposal.   
Â If discharged offshore the LTOBM contaminated cuttings will be thermal 

treatment to reduce oil on cuttings to less than 0.1% (well under the 
regulatory requirement of 1%) as well as destroying chemical additives;  

Â If the LTOBM contaminated cuttings are treated offshore the resultant 
cuttings powder will be discharged into the water column (rather than at 
the seabed) resulting in greater dispersion and a relatively small 
contribution to the overall cuttings pile (which is primarily made up of 
WBM cuttings). 

Â Selection of trenched pipeline design means a reduction in protection 
materials used and reduces the area of permanent impact. 

Â The pipeline will be trenched and backfilled with natural sediment which 
will be available for recolonisation and habitat recovery; and 

Â Tie-in routes to the Shearwater platform will consider options that 
minimise disturbance to the Shearwater cuttings pile; 

Standard management measures: 
Â Pre-deployment surveys have been undertaken to identify suitable 

locations for the drilling rig anchors; 
Â Anchors of the drill rig are to be maintained under tension to minimise 

chain contact on seabed; 
Â Cement volumes required will be planned and optimised; 
Â ROV monitoring during cementing jobs that allows stopping when it is 

observed on the surface;  
Â Sea dye will be used to indicate when cement is approaching the surface;  
Â Minimise use of rockdump, grout bags and mattresses during design;  
Â The use of dynamically positioned vessels where possible will minimise 

anchor use;  
Â Use of low toxicity chemicals in WBM; and 
Â Use of specialist contractors to minimise dropped objects; and lifting 

plans in place. 

Emissions to air Project specific: 
Â Minimise flaring during well start-up phase by flowing the wells directly 

to the Shearwater installation instead of a rig-based well test package.   
Â Minimising manned visits to the Jackdaw WHP to minimise the need for 

additional power and reduce helicopter trips; 
Â Integration of BAT principles in the selection and design of the Jackdaw 

combustion equipment;  
Â Limiting the number of Jackdaw cold start-ups by extending no touch time 

by methanol dosing or part depressurisation to limit venting and flaring;  
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ASPECT COMMITMENT 

Â Minimise venting sources through designing out the need for pressure 
safety valves (PSV) on the high-pressure flowlines by maintaining a high 
integrity pressure envelope throughout the WHP, manifold and header, 
adoption of inert gas use for purging for maintenance works and the 
selection of double block valves on vent lines and for manual locally 
operated depressurisation; 

Â Minimise fugitive emissions through use of low loss fittings and selection 
of high integrity equipment; 

Â The WHP design includes space and weight capacities and J-tube to 
accommodate an electrification retrofit if green power is available in 
future; 

Â Re-routing the Shearwater amine unit emissions to a new discharge point 
to avoid extinguishing flare and remove need to flare supplementary fuel 
gas to keep the flare lit;  

Â Seek to maximise the export gas concentration of CO2 to be 
accommodated by the SEGAL system to reduce emissions of indigenous 
CO2 at Shearwater  

Â Minimise the use of vessels through efficient journey planning; 
Â Adhere to Shell internal management programme: 

-  GHG emissions forecasting on an annual basis; 
-  Setting GHG intensity targets; 
-  Setting flaring and venting targets; 
-  Develop and maintain GHG and Energy management plans; 

and 
-  Develop operational flaring and venting management action 

plans in line with the OGA flaring and venting guidance. 
Standard management measures:  
Â Ensure all vessels comply with the MARPOL convention; 
Â Ensure all vessels comply with Shellçs Marine Assurance Standard; 
Â Ensure emissions from combustion equipment will be monitored;  
Â Recording, and reporting of emissions as required; and 
Â Include Jackdaw in the energy optimisation study programme for Shell 

UK operations.  

Discharges to sea Project specific: 
Â CRA material used for the Jackdaw topsides and for the pipeline; 
Â Careful cement volume estimates will be made during drilling to 

minimise the volume of excess cement.  
Â Shearwater PW risk assessment of changes due to Fram subsea tie-back 

and modelling will consider Jackdaw forecast produced water; 
Â Maintenance and Inspection Programs; and 
Â Equipment selection to minimise risk of leaks. 

Standard management measures:  
Â Drilling rig and vessels will be subject to audits to ensure compliance 

with Shell standards, contract requirements and UK legislation; 
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ASPECT COMMITMENT 

Â The base case is that the LTOBM contaminated cuttings will be skipped 
and shipped to shore for treatment and disposal.   

Â If treated offshore for subsequent discharge, effective solids control to 
separate LTOBM from cuttings to minimize LTOBM amounts adhered to 
cuttings prior to the thermal treatment and recirculate the LTOBM; 

Â If treated offshore for subsequent discharge, the LTOBM contaminated 
cuttings will be thermally treated to ensure the oil content complies with 
legislation (<1 % oil on cuttings by dry weight) and is treated to < 0.1% 
oil on cuttings; 

Â Residual cement will also be mixed with clean freshwater during clean 
up to further dilute as part of the wash down process; 

Â All chemical additives selected will be subject to the OCR requirements 
and each application will be further risk assessed as part of the relevant 
permit applications for chemical use/ discharge. 

Â Low toxicity and/or PLONOR chemicals will be used where possible; 
Â Chemical storage and transfers designed to minimise spillages;  
Â Drainage system designed with hydrocarbon in water separation and 

sampling facilities; and 
Â Drainage and PW will be subject to the OPPC requirements (OPPC 

permits are already in place for Shearwater) and the discharge will be 
risk assessed in the relevant permit applications where compliance with 
the maximum hydrocarbon concentration limits will be demonstrated in 
line with the regulations. 

Underwater Noise Project specific: 
Â Soft-start of piling followed by a ramp-up procedure, whereby there is 

an incremental increase in power and, therefore, sound level. A soft-start 
of 50 minutes with the hammer operating at less than 320 kJ energy and 
a blow rate of one strike every ten seconds will minimise the risk of 
auditory injury to marine mammals.  

Standard management measures: 
Â Use of properly qualified, trained and equipped marine mammal 
observers (MMOs) to detect marine mammals within a ämitigation zoneå 
and potentially recommend a delay to piling operations. The mitigation 
zone should be at least 500 m. MMOs should carry out a 30 minute pre-
piling survey and, if an animal is detected, then work should be delayed 
until it has left the area; 

Â Repeat of the pre-piling survey and soft-start whenever there is a break 
in piling of more than 10 minutes; and 

Â Avoiding commencing piling at night or in poor visibility when marine 
mammals cannot reliably be detected. If this cannot be avoided, then 
Passive Acoustic Monitoring (PAM) will be used. 

Waste Management Standard management measures: 
Â Implement the principles of the Waste Management Hierarchy during all 

activities; 
Â Existing asset and vessel WMPs will be followed; 
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ASPECT COMMITMENT 

Â A WMP will be developed for the Jackdaw Project; and 
Â Duty of Care audits will be carried out. 

Accidental events Proposed mitigation measures: 
Â Application of relevant internal and external standards and procedures 
Â Activities will be carried out by trained and competent offshore crews 

and supervisory teams 
Â Well construction and operation activities to be conducted with multiple 

barriers in place 
Â Project specific Well Control Plan to be implemented 
Â Use of suitably rated and certified equipment and materials - SECE 

maintenance and testing regime in place 
Â All vessel activities will be planned, managed and implemented in such 

a way that vessel durations in the field are minimised; 
Â Existing marine procedures will be adhered to minimise risk of 

hydrocarbon releases; 
Â Pipelines will be monitored by high and low pressure alarms. 
Â Well Control Contingency Plan in place detailing relief well plans and 

arrangements with internal and external well control specialists 
Â Compositional (assay) data and weathering analysis will be undertaken 

to characterize Jackdaw condensate properties related to its behaviour 
in ambient sea conditions;  

Â Risk assessment (modelling) will be updated with the actual condensate 
properties. This will ensure that oil behaviour and environmental risks are 
further understood and that response measures that will be selected will 
be appropriate to the oil behaviour at sea;  

Â An approved Temporary Operation Oil Pollution Emergency Plan 
(TOOPEP) and Oil Pollution Emergency Plan (OPEP)Oil Pollution 
Emergency Plan (OPEP) to manage releases, including large 
hydrocarbon releases, will be in place prior to any activities being 
undertaken; 

Â Shipboard Oil Pollution Emergency Plans (SOPEPs) will be in place for 
project vessels; and 

Â A co-ordinated industry oil spill response capability will be available.  
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Changes in the Environmental Statement  

The main updates in this revised ES submission are as follows: 

Updated Information  Relevant Section(s) 

Expected reduction of total Jackdaw emissions from the amine discharge point   
433 kt to 380 kt  

We are proposing to minimise the volumes of CO2; discharged at the Shearwater 
host facility amine unit (reduction of ~14% relative to the previous ES for Jackdaw) 
via: 

Â Optimising the processing of hydrocarbons at the amine unit to maximise 
the volumes of CO2 that are blended into the Shearwater export 
infrastructure, while maintaining stable operations at the receiving onshore 
terminal, and security of gas supply to the National Gas Transmission 
System.   

 
Expected reduction of total Jackdaw and Shearwater emissions from the amine 
discharge point from 800 kt to 456 kt which is a reduction of ~43% relative to the 
previous ES) via, in addition to the above measures:  
Â Phasing of the drilling programme to reduce emission levels for the period 

Jackdaw is producing. 

Non Technical Summary  

 

Section 2.5.3 

 

Section 7.4.2.1 

 

Section 7.4.2.5 

 

 

 

Fresh evidence gathered since the submission of the previous Environmental 
Statement for Jackdaw in May 2021, which has led Shell UK to determine that the 
Judy platform, which had been assessed as a potential host facility for Jackdaw 
during host concept select in 2018/2019, does not now provide a reasonable 
alternative for the Jackdaw project. 

Appendix E 

In addition to the emissions reductions noted above, further information is provided 
on the Jackdaw project's role in helping to enable a transformation of Shearwater 
and the broader SEGAL system to support national and sectoral energy transition 
objectives.  In particular via two projects Shell UK is currently maturing with 
partners;  

Â Electrification of the Shearwater facility with potential to reduce overall 
Shearwater emissions by up to 60-65%, as part of a regional CNS 
electrification project, and; 

Â The Acorn Carbon Capture and Storage, and Hydrogen projects at the St 
Fergus gas terminal, which are planned to both become operational by the 
late 2020s and which ultimately, if sanctioned, will enable emissions 
reduction service to future UKCS gas fields. 

Section 1.1 
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HEADLINE TABLE 

The emission quantities expressed in the top half of the table below are the additional emissions from the 
Jackdaw project over and above the emissions which would be expected from the existing Shearwater 
facilities forward projections, which are considered project baseline zero. In addition below this, for 
completeness, cumulative Jackdaw and Shearwater emissions are quoted. 

Jackdaw Emissions May 
2021 ES 

Feb  
2022 ES 

Cumulative Jackdaw Project operational emissions  

(well head platform operations, transits to WHP and Jackdaw incremental emissions at Shearwater)  

649kt 543kt (-20%) 

Total Jackdaw emissions from the Shearwater amine unit  433kt 380kt (-14%) 

Worst case Jackdaw emissions (WHP, transits and Jackdaw Incremental at Shearwater) 137ktpa 131ktpa (-
4.6%) 

æWorst caseç Jackdaw emissions â as a proportion of (2018) UK emissions 

(=worst case emissions from well head platform operations and Jackdaw incremental at Shearwater) 

0.029% 0.028% 

æWorst caseç Jackdaw emissions â as a proportion of UKCS (2018) emissions 

 

0.94% 0.90% 

Jackdaw emission (2030) from amine Unit - as proportion NSTD targeted emissions 2030 (-50%) 

 

0.52% 0.46% 

Cumulative Jackdaw incremental and Shearwater base volumes  

Cumulative total emissions from Shearwater amine unit (Shearwater + Jackdaw) 

 

800kt 456kt (-43%) 

æWorst caseç emissions from Shearwater amine unit (Shearwater + Jackdaw) 

 

139kt 93kt (-33%) 

æWorst caseç Jackdaw & Shearwater combined emissions - as proportion (2018) UK emissions 

(=worst case Jackdaw emissions plus all other emissions from Shearwater) 

0.11% 0.09% 

æWorst caseç Jackdaw & Shearwater combined emissions â proportion (2018) UKCS emissions 

 

3.21% 2.97% 

Jackdaw and Shearwater combined emissions (2030 without electrification) â as proportion NSTD 
targeted emissions 2030 (-50%) 

5.3% 4.6% 

æWorst caseç refers to 2026 as Jackdaw peak year production for revised proposal (and 2025 for May ES). 

Jackdaw incremental and Shearwater base volumes: comparison between 2018 UK and UKCS emissions in 
Jackdaw peak year (2026)  

Emissions Vented GHG 

UK CNS 

(380,573 t) 

Vented GHG 

UKCS 

(677,640 t) 

Total GHG 

UKCS 

(14.54 Mt) 

Total GHG 

UK 

(465.9 Mt) 

UK 5th carbon 
budget3 

(1,725 Mt) 

æWorst caseç Jackdaw and 
Shearwater amine Unit 
Emissions (92,904 t) 

24% 14% 0.64% 0.02% 0.013% 

(2028 â 2032 = 
230 kt) 

 
3 5th Carbon Budget is full period emissions and budget 
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ACRONYMS  
 

Acronym Description 
% Percent 
> Greater Than 
< Less Than 
o Degrees 
oC Degrees Celsius 
ä Inches 
µg/g  Micrograms per gram 
µg/kg  Micrograms per kilogram 
µg/l  Micrograms per litre 
µg/m 3 Micrograms per cubic metre  
µm Micrometre 
µPa Micro Pascal 
AHV Anchor Handling Vessel 
ALARP As Low as Reasonably Practicable 
AMS Annulus Management System 
AQMA Air Quality Management Area 
AQO Air Quality Objective 
AQS Air Quality Standards 
B Bottom 
Ba Barium 
BACs Background Assessment 

Concentrations 
BAT Best Available Techniques 
bbl Barrel 
BCs Background Concentrations 
BEIS Department for Business, 

Enterprise and Industrial Strategy 
BOP Blow Out Preventer 
Bpd Barrels per day  
CAPEX Capital Expenditure 
CATS Central Area Transmission System 
CCS Carbon Capture and Storage 
CCTV Closed Circuit Television  
Cd Cadmium 
CEMP Coordinated Environmental 

Monitoring Programme 
cf cubic foot 
CFU Compact Floatation Unit 
CH4 Methane 
CHARM Chemical Hazard Assessment and 

Risk Management 
cm Centimetre  
CMS Corporate Management System 
CNS Central North Sea 
CO Carbon Monoxide 
CO2 Carbon Dioxide 

CO2e Carbon Dioxide equivalent 
CDOIF Chemical and Downstream Oil 

Industries Forum 
COLREGS International Regulations for the 

Prevention of Collisions at Sea 
COMAH Control of Major Accident 

Hazards 
CoP Cessation of Production 
cP Centipoise (a centimetre-gram-

second unit of viscosity) 
Cr Chromium 
CRA Corrosion Resistant Alloy 
CS Carbon Steel 
CSIP Cetacean Strandings Investigation 

Programme 
Cu Copper 
dB Decibel 
DECC Department of Energy and 

Climate Change 
DGD Deep Gas Diverter 
DP Decommissioning Programme 
DP Dynamically Positioned (vessels) 
DREAM Dose-related Risk and Effect 

Assessment Model 
DSV Dive Support Vessel 
EC European Commission 
ECE Environmentally Critical Elements 
ED European Datum  
EEMS Environmental and Emissions 

Monitoring System 
EIA Environmental Impact Assessment 
EIF Environmental Impact Factor 
ELV Emission Limit Value 
EMODnet European Marine Observation 

and Data network 
EMS Environmental Management 

System 
ENVID ENVironmental issues 

Identification 
EPS European Protected Species 
ERL Effects Range Low 
ERRV Emergency Response and Rescue 

Vessel 
ES Environmental Statement 
ESDV Emergency Shutdown Valve 
ETS Emissions Trading Scheme 
EU European Union 



JACKDAW FIELD DEVELOPMENT PROJECT 
ACRONYMS 

 

 

xxxi 
 

EUNIS European Nature Information 
System 

EWC European Waste Catalogue  
FDP Field Development Plan 
Fe Iron 
FEAST Feature Activity Sensitivity Tool  
FEED Front End Engineering Design 
FGL Fulmar Gas Line 
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 INTRODUCTION  
The Environmental Statement (ES) presents the findings of the Environmental Impact Assessment (hereafter 
referred to as Impact Assessment (IA)) conducted by Genesis on behalf of Shell U.K. Limited for the proposed 
Jackdaw Field Development (hereafter referred to as the Jackdaw Project). 

The Jackdaw Project is a BG International Limited (an affiliate of Shell U.K. Limited) project which has 
appointed Shell U.K. Limited as Well Operator and Installation Operator, and received letters of non-
objection to these appointments, from the Oil and Gas Authority under Regulation 5 of the Offshore Petroleum 
Licensing (Offshore Safety Directive) Regulations 2015.  

An ES for the Jackdaw Project was originally submitted and disclosed for public consultation in January 
2020. Project deferral in April 2020 and the introduction of the new æ2020 Offshore EIA regulationsç4 in 
December 2020 resulted in an amended ES disclosed for public consultation in May 2021. Shell provided 
further information for public consultation in July 2021 following a request made by OPRED under Regulation 
12(1) of the 2020 Offshore EIA regulations. This new ES seeks to address OPREDçs feedback on Shellçs 
original Environmental Statement for the Jackdaw project, as communicated in October 2021, and reflects 
the improvements to the project and resulting shift in the project schedule.  

The full scope of the project is described below. The key proposed changes to the Jackdaw project are an 
optimisation of the existing Shearwater gas processing facilities (including chemical change at the amine 
unit), maximising volumes of CO2 that can be blended into the export pipeline; and phasing of the Shearwater 
drilling programme to reduce emission levels for the period Jackdaw is producing. These changes result in 
significantly reduced offshore emissions relative to the previous proposal.   

  

 PROJECT OVERVIEW AND PURPOSE 

The Jackdaw field is situated in Blocks 30/02a, 30/03a DEEP5, and 30/02 d of the United Kingdom 
Continental Shelf (UKCS) and lies in a water depth of approximately 78 m. The field is located in the Central 
North Sea (CNS), approximately 250 km east of Aberdeen, 30 km south-east of the Shearwater platform 
and adjacent to the UK/Norway median line. Jackdaw is a gas/condensate development comprising a änot 
permanently attendedå wellhead platform with four wells, tied back to the Shell UK operated Shearwater hub 
via a 31 km pipeline and onwards to the Shell UK operated SEGAL infrastructure (Figure 1-1). At its peak, 
Jackdaw is expected to deliver 6.5% of UKCS gas production for less than 1% of UKCS emissions and produce 
an amount of energy equivalent to heating over 1.4 million UK homes.  

In terms of atmospheric emissions, the primary focus of this Environmental Statement pertains to Jackdaw 
emissions that are incremental to the baseline of projected emissions from existing (or ænativeç) Shearwater 
hub development covering multiple existing onstream fields. The native Shearwater hub baseline amounts to 
2550 kt CO2e (forward from 2025) with Jackdaw operational incremental emissions amounting to 543 kt 
CO2e, or ~20% incremental as shown in Figure 1-1. 

 

 

 
4 Offshore Oil and Gas Exploration, Production, Unloading and Storage (Environmental Impact Assessment) Regulations 2020 
5 The licence for Block 30/03a is stratigraphically split. The relevant block references for the Jackdaw Development are 30/02a, 30/02d and 30/03a DEEP. 
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Figure 1-1 Total CO2e contributions from Shearwater and Jackdaw 

Total annual CO2e emissions from Jackdaw in the æworst caseç (i.e. year of maximum production, 2026) is 
131 kt which equates to 0.9% (0.13 MT) of total annual UKCS emissions of 14.54 MT (baseline year 2018) 
shown in Figure 1-2. Adding Shearwater hub and Jackdaw emissions in Jackdawçs year of maximum 
production (2026) amounts to less than 3% (0.43 MT).  

Figure 1-2  Jackdaw peak year CO2e emissions as a proportion of 2018 UKCS GHG emissions. 
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We have been, and remain, determined to minimise the environmental effects of the Jackdaw project, 
including by reducing atmospheric emissions. Environmental considerations have been factored into the 
project from the outset, with a number of reductions achieved, as outlined below (all forecasts pertain to 
2026, the year of maximum anticipated production). 

Â Making use of existing infrastructure: The decision to connect, or ætie backç the Jackdaw field to an 
existing facility, rather than develop a new æstand-aloneç processing facility, contributes to optimising 
the Jackdaw Projectçs environmental footprint. It achieves lower atmospheric emissions (we estimate 
a net reduction of 70 ktpa, already factored into this ES) and reduces the CO2 intensity of Shearwater, 
the selected host, relative to developing a new standalone facility with processing and export capacity 
for gas and liquid separation.  

Â Optimisation of the existing Shearwater process to benefit Jackdaw (flare efficiency): While tying 
Jackdaw to the Shearwater hub, we will modify Shearwater gas processing facilities to redirect CO2 
currently discharged via the flare to a dedicated discharge point. This improves the efficiency with 
which the flare burns as well as reducing the risk of æsnuffing outç the flare and thus the release of un-
combusted methane. We estimate a net reduction of 50 ktpa already factored into this ES. 

Â Optimisation of the existing Shearwater process to benefit Jackdaw (gas export to shore): The 
Jackdaw reservoir gas contains ~4% CO2. To ensure produced gas sent onshore is within the gas 
export pipeline specification, defined by the National Grid, the Shearwater process includes an 
æamine unitç which treats the gas to remove and discharge a proportion of the CO2 on the platform. 
Through further optimisation of this treatment process (chemical change), we expect a reduction of 
~13 ktpa already factored into this ES, (this optimisation is an update to the previous ES) with a 
potential opportunity to reduce a further 10 ktpa which we will continue to pursue. 

Â Shell also expect to make changes to the phasing of the drilling programme to reduce emission levels 
for the period Jackdaw is producing so as to minimise the CO2 amine unit emissions at Shearwater. 
Taking Jackdaw and Shearwater together with the optimisation of the amine treatment process 
outlined above, an expected reduction of total emissions from the amine discharge by 43% relative 
to the previous ES is anticipated. 

From an economic perspective, a tie-in to the Shearwater hub has been central to unlocking the Jackdaw 
resource, which would otherwise remain untapped. At least 70% of project value is realised from processing 
via the Shearwater hub and the associated gas-condensate processing system at St Fergus and Mossmorran 
(as opposed to condensate being blended with crude oil). No other processing hub would unlock this value 
and as such other options are not viable for Shell UK. The fact that previous operators were unable to 
economically develop Jackdaw indicates the marginal nature of Jackdaw economics. 
 
Figure 1-3 captures current facilities:  
 
Â Wet gas is evacuated from Shearwater (Shell UK equity 55.5%) via the Shell UK operated SEGAL 

(Shell Esso Gas and Associated Liquids) system (Shell UK equity 50%) to the St Fergus Gas Processing 
Terminal (Shell UK equity 50%).  

Â At St Fergus, a deep cryogenic extraction process is used to recover Natural Gas Liquids (NGLs) from 
the wet gas streams and deliver sales gas to the National Transmission System (NTS).  

Â NGLs are exported by onshore pipeline to the Fife NGL Plant (Shell UK equity 50%) which processes 
NGLs to separate ethane, propane, butane and natural gasoline for onward sale, including via the 
Braefoot Bay Marine Terminal (Shell UK equity 50%), and further on to the Fife Ethylene Plant 
(operated by Exxon Mobil and outside the SEGAL system).  



 

JACKDAW FIELD DEVELOPMENT PROJECT 
INTRODUCTION 

 

1-5 
 

Figure 1-3 Jackdaw Shearwater Infrastructure 

 
 
The Jackdaw development is a key enabler for Shearwater hub longevity enabling future tiebacks to maximise 
development of the national resource base, as well as affording time to mature two critical pillars of the North 
Sea Transition Deal. 
  
Â Firstly, electrification of the Central North Sea (CNS), of which the Shearwater hub is a key part. This 

is expected to reduce the overall Shearwater hub emissions footprint significantly by between 60 - 
65%. Depending on timing of start-up, the project could reduce Jackdaw incremental emissions by 
up to 11 kt. 

Â Secondly, the Acorn carbon capture and storage (CCS) project, based at the St Fergus Gas Terminal, 
is expected to create a CCS/hydrogen low carbon energy hub, including the potential to capture 
(from late 2020s) Jackdaw and Shearwater CO2, as well as supporting the UKçs wider 
decarbonisation ambitions. Exporting Jackdaw gas via Shearwater to St Fergus thus enables a unique 
opportunity for future emission reductions that are not available from any other potential export route 
for the Jackdaw field.  

 

1.1.1. Future Plans: Electrification And The Acorn Project 
Shearwater is the æbackboneç of Shell UKçs integrated system; the core offshore hub supplying the gas into 
this gas-to-chemicals value chain that has made an important contribution to UK energy security of supply 
for over two decades. The Shearwater hub, however, is subject to decline as a result of declining indigenous 
volumes. Jackdaw supports Shearwater longevity, helping to sustain strategic infrastructure entirely in line 
with the OGA strategy. This enables future tiebacks to maximise development of the national resource base, 
as well as afford time to mature two critical pillars of the North Sea Transition Deal.  
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1.1.2. Shearwater Electrification and the CNS Electrification (CNSe) Project 
Shell UK is working with partners BP, TotalEnergies and Harbour. on a regional scale project for the 
electrification of multiple CNS platforms, including the Shearwater hub with the objective to materially reduce 
the carbon footprint in the second half of the 2020s and to contribute towards the Shell Group and the North 
Sea Transition Deal (NSTD) reduction targets.  It is an Area Planning Approach that has been encouraged 
by the OGA and involves frequent engagement between such operators and the OGA. See Figure 1-4 for 
CNSe project timeline. 

Shell UKçs aim is to significantly reduce scope 1 emissions from Shearwater by stopping fuel combustion for 
the generation of power and for driving gas compressors.    

The project is split up into key parts which include power infrastructure, brownfield modifications, and 
alternative power supply. Within the electrification scope there are 2 key options: partial electrification which 
includes gas turbines for power generation only; and full electrification which includes the partial scope, as 
well as gas turbines for gas compressors.  These scopes are being managed via a brownfield workstream 
and are now in the select phase.   

A concept screening phase, completed in 2021analysed and assessed the specific requirements of all the 
platforms in the Central Graben and Outer Moray Firth areas and undertook a technical and economic 
evaluation of some 15 different electrification concepts via an open book economic model.   

The outcomes of this extensive collaboration were published in a concept screening report which has been 
shared with the OGA and BEIS. The CNSe project is maturing rapidly and is aiming to complete concept 
select in 2022. 

The participation of multiple hubs with sufficient remaining operating lifetimes is considered to be critical to 
the economics of full electrification. As the Jackdaw Project is vital to the longevity of the Shearwater facility, 
its delivery will therefore be an important component in supporting the delivery of the CNSe project. 

In parallel to the CNSe project, a standalone, off-grid power supply alternative is being developed as a back-
up, in case a network connected, multi-hub CNSE project is not feasible. 

Figure 1-4 Proposed timeline for CNSE Project  

 



 

JACKDAW FIELD DEVELOPMENT PROJECT 
INTRODUCTION 

 

1-7 
 

1.1.3. The Acorn Projects 

Our aim is to tie Jackdaw into Shearwater, thereby facilitating Shearwater as the enabler for an eventual 
low carbon infrastructure service which can offer removal of scope 3 emissions to future UKCS gas fields.   

Shell UKçs intention is to expand the integrated gas value chain (as outlined above) into blue hydrogen with 
Carbon Capture and Storage (CCS). Sustaining the production of methane supplied through this value chain, 
including the Shearwater hub, fuelled by Jackdaw, is a key component of this strategy (Figure 1-5).  

The Acorn Hydrogen and Acorn CCS projects are expected to be the first large-scale hydrogen and CCS 
projects to be developed in Scotland. Their existence reflects the extensive potential for both renewable energy 
generation and the presence of major subsurface CO2 storage sites.  

Acorn CCS whilst still undergoing competitive development, is specifically designed to overcome high capital 
costs at the outset, one of the acknowledged blockers to CCS deployment in the UK.  Based at the St Fergus 
gas terminal, Acorn CCS can repurpose existing gas pipelines to take CO2 directly to the Acorn CO2 storage 
site.  With this important pipeline infrastructure already in place, Acorn CCS can get started using existing 
CO2 emissions, captured directly from the combustion gas (post-combustion) from the power units for the 
processing plant at the St Fergus gas terminal.  

Shell UK are also evaluating the pre-combustion capture of reservoir CO2 from the gas streams imported 
through the gas pipelines landing at St Fergus. In principle this would enable all of the CO2 within the 
Jackdaw gas stream (and that from all other fields landed at St Fergus), to be captured, treated and 
transported for offshore storage. (For Jackdaw, we estimate a reduction of ~10 ktpa). While this is still subject 
to co-venturer engagement, development of policy and regulations, and other relevant reviews, we will look 
to significantly accelerate this work with a view to incorporating it into the wider Scottish Cluster.   
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The first phase of Acorn CCS can be delivered in late 2020çs and potentially as early as 2027, establishing 
the critical CO2 transport and storage infrastructure required for the wider Acorn build-out including Acorn 
Hydrogen and the import of CO2 to St Fergus from ships at Peterhead port and from Scotlandçs industrial 
Central Belt as pictured in Figure 1-5.  

 

Figure 1-5 Proposed Acorn Infrastructure  

 

Acorn Hydrogen can take North Sea natural gas, including from the Shearwater hub, and reform it into 
clean burning hydrogen with the CO2 emissions created from generating the hydrogen, safely removed and 
stored using the Acorn CCS infrastructure described above.  Acorn Hydrogen could be located at the St 
Fergus gas terminal, where currently 35% of the UKçs annual gas supply enters the National Transmission 
System, before being transported across the country for consumption (see Figure 1-6). 

The Acorn Hydrogen project is initially assessing the construction of a circa 200 MW hydrogen production 
plant, that could become operational by late 2020s, and which would allow for a 2% hydrogen blend into 
the National Transmission System (NTS). The emissions from the hydrogen production would be captured, 
transported, and safely stored in a depleted hydrocarbon reservoir, reusing current oil and gas infrastructure, 
enabled by the sister project, Acorn CCS. 



 

JACKDAW FIELD DEVELOPMENT PROJECT 
INTRODUCTION 

 

1-9 
 

 

 

Figure 1-6 Planned Future Infrastructure  - Shearwater Gas to Blue Hydrogen (SEGAL and Acorn) 

In summary, the Jackdaw project will form part of a wider integrated system that Shell UK is working towards 
repurposing to facilitate significant future GHG emissions reductions. 

 PROJECT SCOPE 

The Jackdaw Project involves developing the most appropriate solution for establishing production and 
maximising recovery from the Jackdaw reservoir, which is classed as ultra-high pressure high temperature 
(uHPHT). The field was discovered in 2005 and appraised between 2007 and 2012.  

The Project will involve installing a new platform and initially drilling four wells at the Jackdaw field location. 
The new platform will be a not permanently attended wellhead platform (WHP) tied back to the Shearwater 
platform via a new subsea pipeline and remotely operated from the Shearwater platform. The proposed 
development can be summarised as follows:  
Â Four new wells will be initially drilled at a new WHP via a heavy-duty jack-up (HDJU) drilling rig. 
Â A new, approximately 31 km, 12" nominal bore pipe-in-pipe (PiP) pipeline lined with corrosion 

resistant alloy material will route multiphase well-stream fluids from the WHP to an existing host 
facility; the Shearwater Platform. 

Â The WHP will be operated as a not permanently attended installation (NPAI), with control, monitoring, 
shutdown and operational support provided from the host.  

Â All processing of the Jackdaw fluids will be carried out at the Shearwater host. From the host, gas 
and condensate will be exported separately via the hostçs export infrastructure namely the Fulmar 
Gas Line for gas and the Forties Pipeline System (FPS) for condensate.  

Â Acid gases (CO2 and H2S) will be extracted from the combined Jackdaw and Shearwater Hub 
produced gas stream and will be rerouted from the Low Pressure (LP) flare to a new discharge point 
at the existing amine unit.  

Â Amine unit operation will be optimised (chemical modification) to increase the proportion of the CO2 
exported rather than discharged to air. Further detail is provided in section 2.9.7.  
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 SCOPE OF THE ENVIRONMENTAL STATEMENT 

The scope of the ES includes: 

Â The drilling and completion of four new production wells. 
Â The design, installation, commissioning and operations of new subsea infrastructure. 
Â The design, installation, commissioning and operations of a new WHP. 
Â Modifications at the host facilities for receipt of the Jackdaw produced fluids.  
Â Decommissioning of all the facilities at the end of field life (Note: nearer to the end of field life a full 

decommissioning programme and an associated impact assessment will be prepared. In line with the 
environmental impact assessment regulations stipulated below, the scope of this ES will be limited to 
confirming how future decommissioning requirements have driven the initial design of the project and 
resulting associated impact).  

The impacts identified during the ES scoping phase as requiring further investigation and evaluation in the 
IA are emissions to air, discharges to sea, seabed disturbance, noise, waste production and resource use 
resulting from the proposed development on a range of receptors including flora, fauna, water, air, climate 
and other users. These impacts are investigated and evaluated for both planned and unplanned events.  

 LEGISLATIVE OVERVIEW 

This section provides a summary of the current environmental legislation applicable to the project. 

1.4.1. Environmental Impact Assessment 

IA requirements are set out in the 2020 Offshore EIA Regulations. The purpose of the 2020 Offshore EIA 
Regulations is to require the Secretary of State (SoS) for Business, Energy and Industrial Strategy (BEIS) to 
take into consideration environmental information before consenting certain offshore activities. The Offshore 
Petroleum Regulator for Environment and Decommissioning (OPRED) is responsible for the evaluation and 
determination of the ES on behalf of the SoS. Approval of the ES by OPRED is required before the final 
consent can be granted by the Oil and Gas Authority (OGA) under the Petroleum Act 1998 (As amended). 

Under the 2020 Offshore EIA Regulations, conducting an IA and submitting an ES is a mandatory 
requirement for the Jackdaw Project as the development exceeds the following production rates: 500 te or 
more per day of oil (condensate), or 500,000  m3 or more per day of gas. The Jackdaw production profiles 
are presented in Section 2.4. 

1.4.2. Protected Sites and Species 

The IA must consider impacts to the surrounding environment including any protected areas. Many protected 
areas have been designated in the UK under the European Union (EU) Nature Directives, in particular the 
Habitats Directive (92/43/EEC) and the Birds Directive (2009/147/EC). Since January 2021 these are now 
maintained and designated under the Habitats Regulations for England and Wales, Scotland and Northern 
Ireland. Amendments to the Habitats Regulations mean that the requirements of the EU Nature Directives 
continue to apply to how European sites (Special Areas of Conservation (SACs) and Special Protection Areas 
(SPAs)) are designated and protected. The Habitats Regulations also provide a legal framework for species 
requiring strict protection, e.g. European Protected Species (EPS). The Marine and Coastal Access Act 2009 
enables the designation of marine conservation zones (MCZs) in English and Welsh waters and the 
designation of nature conservation marine protected areas (NCMPAs) in Scotland. 
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1.4.3. Discharges to Water 

1.4.3.1.  Hydrocarbon Discharges 

Under the Offshore Petroleum Activities (Oil Pollution Prevention and Control) Regulations 2005 (as 
amended) (OPPC Regulations) all offshore installations are required to have an oil discharge permit for 
discharge of oil with produced water (PW), from drains and oil in sand. 

A permit is also required for discharges during drilling of wells, discharges from pipelines and discharges 
made during decommissioning. The permit requirements include Best Available Techniques (BAT) assessment 
to provide justification for the chosen discharge and pollution management options along with any 
improvement programmes that are being implemented. 

1.4.3.2.  Chemical Discharges 

Under the Offshore Chemicals Regulations 2002 (as amended) (OCR) a chemical permit is required for the 
use and/or discharge of chemicals used offshore. All offshore activities are covered by the Regulations 
including oil and gas production, drilling of wells, discharges from pipelines and discharges made during 
decommissioning. As part of the application process, a risk assessment of the discharge of chemicals to the 
marine environment is required. There are some exemptions, for example PLONOR chemicals6 or  
maintenance products used solely within accommodation areas. 

1.4.3.3.  Risk Based Approach 

OSPAR Recommendation 2012/5 for a Risk-Based Approach (RBA) to the Management of Produced Water 
Discharges from Offshore Installations aims to produce a method for prioritising mitigation actions for those 
discharges and substances that pose the greatest risk to the environment. The objective is that by 2020 all 
offshore installations with produced water discharges in the OSPAR maritime area will have been assessed 
to determine the level of the risk and that, where appropriate, measures will have been taken to reduce the 
risk posed by the most hazardous substances. 

OPRED has issued guidance on the RBA for UK installations (Department of Energy and Climate Change 
(DECC), 2014). 

1.4.4. Atmospheric Emissions 

Combustion installations on oil and gas platforms with a rated thermal input, including flaring, of 20 Mega 
Watt thermal (MW(th)) or more require permitting under the UKçs Emissions Trading Scheme (UK ETS). The 
UK ETS replaced the UKçs participation in the European Union ETS system on 1 January 2021. The EU ETS 
is based on Directive 2003/87EC establishing a scheme for greenhouse gas emission allowance trading 
within the Community (the EU ETS Directive) and the UK ETS broadly aligns with the Directive. The UK ETS is 
implemented by the Greenhouse Gas Emissions Trading Scheme Order 2020 (as amended). The relevant 
provisions of the Order include the requirement to monitor and report carbon dioxide (CO2) emissions, 
surrender allowances and to notify of any changes affecting the allocation of allowances. 

Combustion installations on oil and gas platforms with a rated thermal input of 50 MW(th) or more require 
permitting under the Offshore Combustion Installations (Pollution Prevention and Control) Regulations  2013 
(as amended). This includes conditions limiting releases notably for carbon monoxide (CO), oxides of 
nitrogen (NOx), sulphur oxides (SOx), methane (CH4) and volatile organic compounds (VOCs) and the 
demonstration of the use of BAT. Combustion installations with a rated thermal input of 1 MW(th) to 
50 MW(th) also require permitting under Pollution Prevention and Control (PPC) regulations to comply with 
the emission limit values (ELVçs) as stipulated in the Medium Combustion Plant directive EU 2015/2193 of 
25th November 2015 for sulphur dioxide (SO2), NO x and dust.   

 
6 PLONOR chemicals are chemicals that Pose Little Or NO Risk to the environment.  
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The revised OGA Strategy (January 2021) retains a binding obligation to secure that the maximum value of 
economically recoverable petroleum is recovered from the strata beneath relevant UK waters. The Strategy 
also states that in doing so, appropriate steps must be taken to reducing greenhouse gas emissions and assist 
in meeting the UK net zero target. The Strategy is supported by Stewardship Expectations (SE). The OGA 
æStewardship Expectation 11 â Net Zeroç (March 2021) (SE 11) sets out the OGAs expectations of the steps 
that should be taken across the exploration and production lifecycle, to reduce emissions and promote CCS 
and Hydrogen.  

1.4.5. Accidental Events 

Oil Pollution Emergency Plans (OPEPs) are required under the Merchant Shipping (Oil Pollution 
Preparedness, Response and Co-operation Convention) Regulations 1998. The regulations require the 
arrangements for responding to incidents which cause, or may cause, marine pollution by oil to be in place 
and the consequence of incidents to be assessed, including the potential environmental and socio-economic 
impacts. 

The regulations have been amended by the introduction of the EU Offshore Safety Directive (2013/30/EU) 
implemented in the UK by The Offshore Petroleum Licensing (Offshore Safety Directive) Regulations 2015. In 
order to inform the IA, hydrocarbon spill modelling studies and a major environmental incident (MEI) 
assessment have been undertaken. 

1.4.6. Marine and Coastal Access Act (2009) 

Under the Marine and Coastal Access Act (MCAA) a licence is required for activities including depositing 
items on or under the seabed, and the use of explosives in the sea or under the seabed. 

Certain activities are exempt from the MCAA as they are regulated under different legislation: 

Â activities associated with exploration or production / storage operations that are authorised under 
the Petroleum Act; and 

Â additional activities authorised solely under the BEIS environmental regime, including chemical and 
hydrocarbon discharges. 

1.4.7. Scotlandçs National Marine Plan 

The National Marine Plan (NMP) comprises plans for Scotlandçs inshore (out to 12 nautical miles (nm)) and 
offshore waters (12 to 200 nm) as set out under the Marine (Scotland) Act 2010 and the Marine and Coastal 
Access Act 2009. The NMP represents a framework of Scottish Government policies for the sustainable 
development of marine resources. The NMP is underpinned by strategic objectives: 

Â achieving a sustainable marine economy; 
Â ensuring a strong, healthy and just society; 
Â living within environmental limits; 
Â promoting good governance; and 
Â using sound science responsibly. 

These objectives are to be achieved through the application of 21 æGeneral Planning Principlesç. Development 
projects should take these principles into account to support the overall NMP objectives for sustainable 
development of Scotlandçs marine environment. 
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The NMP sets out specific key issues for oil and gas sector in supporting the objectives of the plan: 

Â maximise extraction; 
Â re-use infrastructure; 
Â transfer of skills to renewables and Carbon Capture and Storage (CCS); 
Â co-operation with the fishing industry; 
Â noise impacts to sensitive species; 
Â chemical and oil contamination of water, sediments and fauna; and 
Â habitat changes. 

The NMP also sets out general policies and objectives as part of the UKçs shared framework for sustainable 
development. The proposed operations as described in this ES have been assessed against all NMP objectives 
(Appendix A) and policies but specifically GEN 1, 4, 5, 9, 12, 14, 20, and 21.  

 SHELL UK ENVIRONMENTAL MANAGEMENT SYSTEM 

Shellçs Environmental Management System (EMS) is integrated into the Shell UK Health, Safety and 
Environment (HSE) Management System. The EMS is a system of internal controls that demonstrates how 
Shell complies with laws and regulations, and which facilitates the implementation of the companyçs HSE 
policy. The EMS is independently verified to ISO 14001:2015, which meets the requirements of OSPAR 
Recommendation 2003/5 to promote the use and implementation of EMSs by the offshore industry. 

A copy of the Shell Policy on Health, Safety, Security, Environment and Social Performance (HSSE-SP) is 
shown in Figure 1-7. This Policy contains a commitment to protect the environment and states that Shell has 
a systematic approach to HSSE-SP management designed to ensure compliance with the law and to achieve 
continuous performance improvement. 
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Figure 1-7 Shell UK HSSE-SP Commitment & Policy. 

Shellçs Commitment and Policy is underpinned by mandatory internal standards and accompanying manuals. 
Shellçs HSSE-SP Control Framework covers the commitments, standards and performance levels that must be 
met. The Environmental Manual of the HSSE-SP Control Framework sets out specific requirements relating to: 

Â biodiversity; 
Â continuous flaring and venting; 
Â greenhouse gas and energy management; 
Â ozone depleting substances; 
Â soil and groundwater; 
Â Sulphur Oxides (SOx) and Nitrogen Oxides (NOx); 
Â volatile organic compounds (VOCs); 
Â waste;  
Â water in the environment. 

These requirements are described in more detail in a set of internal mandatory global manuals as shown in 
Figure 1-8 and are implemented throughout the project lifecycle. 

 

Figure 1-8 HSSE & SP Control Framework. 

All companies contracted to Shell are required to work to similar, consistent high standards and to achieve 
comparable levels of performance adopted by Shell UK. Project and Contractor employees, on their part, 
have a clear responsibility to exercise discipline, maintain a high level of awareness, prevent injury to 
themselves and others, protect the environment and comply with all statutory obligations. 

Environmental considerations are integrated into audit programmes that address all aspects of Shellçs 
business. Management of the Jackdaw Projectçs environmental aspects and impacts will be integrated into 
the existing plans and procedures for the UK assets and any Shearwater specific plans. The commitments 
undertaken in this ES will be tracked via the Environmental, Social and Health Management Plan as detailed 
in Section 12. 
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 ENVIRONMENTALLY CRITICAL ELEMENTS 

Environmentally Critical Elements (ECE) are defined as systems/equipment the failure of which could cause, 
or contribute to, a significant impact to the environment.  

Shell manages offshore Safety and Environmental Critical Elements (SECE) in line with regulatory and Shell 
Group Standards. Inspection and maintenance of these process equipment are managed through a robust 
risk-based process linked into the maintenance system provided by SAP (Systems Applications and Products). 
ECEs are defined as systems/equipment the failure of which could cause, or contribute to, a significant impact 
to the environment and those are covered by the existing processes to manage SECEs. 

 CONSULTATION 

During the process to assess the environmental impact of the proposed Jackdaw Development, Shell UK 
consulted a number of organisations including OPRED, Marine Scotland, the Joint Nature Conservation 
Committee (JNCC) and the Scottish Fishermençs Federation (SFF). These consultations took place when 
preparing the initial ES submission (Shell, 2020) and when preparing the May 2021 ES Report. The concerns 
and recommendations raised have been taken into account in project design, decisions and assessment of 
impacts. The details of these consultations with reference to the relevant ES chapters are given in Appendix 
B. The process of consultation will continue throughout the project. 

In addition to detailing the consultations that took place to prepare the initial ES Report (Table B-1) and this 
ES Report (Table B-3), Appendix B also details the comments received during the mandatory public 
consultation process for the initial ES (Table B-2).  

 CHANGES IN THE ENVIRONMENTAL STATEMENT  

The offshore emissions expected from the amine unit at Shearwater have been reduced by 43% relative to 
the previous proposal (800 kt to 456 kt), through proposals for maximising reservoir CO2 that can be blended 
into the export pipeline and the rephasing of new development wells for the period Jackdaw is producing.  
The rephasing of development wells allows a higher proportion of the CO2 to be exported to the facilities at 
St Fergus.  

The CO2 retained within the Jackdaw gas for export is expected to make up approximately 44% of the total 
CO2 content of the produced gas.   

Jackdaw emissions of CO2 expected from the amine discharge point at Shearwater has been reduced by 
~14% relative to the previous proposal. 

 ADDITIONAL STUDIES 

The following studies have been undertaken to inform the IA and the Jackdaw Field Development ES: 

Proposed location UKCS 30/2 Jackdaw N1-SW2 Rig site and habitat assessment survey. Ref 1190-0106-
BG. Gardline (2007). 

UKCS 30/2a Jackdaw SZ Jack-up site and habitat assessment survey. Ref 1649-0210-BG. Gardline (2010). 

UKCS Blocks 30/2 and 30/3 Jackdaw Platform Survey. Seafloor / HR Seismic Hazard Survey and Habitat 
Assessment. Ref 2030-0612-BG. Gardline (2012). 

UKCS Blocks 30/2 and 30/3 Jackdaw Platform Site Survey â Seafloor / HR Seismic Hazard Survey and 
Habitat Assessment. Ref 116910 CNT. (Gardline 2014a). 

UKCS Blocks 30/2 and 30/3 Jackdaw Platform Site Survey â Environmental Baseline Report. Ref 116910 
CNT. Gardline (2014c). 
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Environmental Monitoring Survey Shearwater UKCS Block 22/30B. Jackdaw Platform Site Survey, Pipeline 
Route Surveys, Habitat Assessment & Environmental Baseline Survey. Ref J/1 /2 5/2366. Rev 2. Final. Fugro 
EMU Limited (2017). 

Pierce Depressurisation Pipeline Route Geophysical and Environmental Survey. Environmental Baseline 
Survey Report. Ref PDP-PT-S-HE-7180-00002 Report No. ED-2018-019. Gardline (2018a) 

Shearwater to Curlew Deep Gas Diverter (DGD) â FGL Replumb UKCS Block 22/30b. Pipeline Route 
Environmental Baseline Report. Ref FGL-PT-S-HE-7180-00001. Gardline (2018b). 

Environmental Baseline Survey and Habitat Assessment Report Shearwater Field. Ref 180725-R-010(01). 
Fugro (2019c). 

Jackdaw Project: Drill Cuttings Modelling Report. JDAW-PT-D-HE-0709-00004 Genesis (2019a). Appendix 
E. 

Jackdaw Project Spill Risk Modelling Report. JDAW-PT-D-HE-0709-00001 Genesis (2019b). Appendix G. 

Jackdaw Project: Underwater Noise Modelling. JDAW-EGEN-D-HE-0709-00001 Genesis (2021). Appendix 
F. 
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 PROJECT DESCRIPTION 

 DEVELOPMENT OVERVIEW 

The Jackdaw Project involves the development of the uHPHT gas condensate Jackdaw field via the drilling of 
four wells, the installation of a new NPAI WHP, and the export of multiphase fluids from the WHP via a new 
approximately 31 km subsea pipeline to the existing Shearwater host platform (Figure 2-1).  

Shearwater is a fixed manned installation located 225 km east of Aberdeen and approximately 30 km north 
west of the Jackdaw field. It comprises Shearwater A WHP, connected by an 80 m bridge to Shearwater C 
integrated process, utilities and living quarter platform (PUQ). 

All processing of the Jackdaw fluids will be carried out at the Shearwater installation. From the Shearwater 
platform, gas and liquids will be exported separately via the hostçs existing export infrastructure. PW will be 
separated, treated and discharged from the host facility. 

 

Figure 2-1 Representative schematic of the Jackdaw WHP and Shearwater facility. 

The proposed Jackdaw Project can be summarised as follows: 

installation of the Jackdaw WHP four-legged steel jacket and topsides module7; 

Â drilling of four new production wells from the Jackdaw WHP using a HDJU drilling rig; 
Â installation of a new 12" nominal bore / 18" PiP pipeline, SSIV valves and spools; 
Â installation of a new riser and umbilical at the Shearwater platform; and 
Â modifications to the Shearwater host facilities to accommodate production from the Jackdaw field, 

which includes a new atmospheric discharge at the exit of the amine unit and changes to the amine 
unit.   

The development of Jackdaw over Shearwater helps to extend the economic field life of the platform ensuring 
Shearwater remains as a viable hub for the development of resources in the future.  

 

 
7 Following installation of the jacket, the wells will be drilled, after which the cantilever of the drilling rig will be retracted or the drilling rig will be taken off station to allow the 
topsides to be installed. 
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 SCHEDULE 

An indicative schedule for the Jackdaw Project is shown in Figure 2-2.  

 

Figure 2-2 Indicative schedule for the Jackdaw project. 

The offshore workscope for the Jackdaw Project is scheduled to commence in Q3 2023 with the installation 
of the WHP jacket. Drilling is planned to take place in between Q3 2023 to Q4 2024 and subsea installation 
is scheduled to occur between Q3 2023 to Q1 2025. First production is anticipated from Q3/Q4 2025.  

 FIELD AND RESERVOIR CHARACTERISTICS 

The Jackdaw field was discovered in 2005 by the 30/2a-6 exploration well, which encountered 
hydrocarbons in the Upper Jurassic Heather Formation. The field is compartmentalised both structurally and 
stratigraphically into several major fault blocks and two separate reservoir sand units (Figure 2-3).  
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Figure 2-3 Jackdaw top heather sands structure map showing proposed platform location. 

The Heather Formation sands are interpreted to be deep marine turbidite deposits. An intra-reservoir shale 
acts as a seal between the upper and lower sand units. This combination of stratigraphic and structural 
compartmentalisation necessitates drilling a well per fault block and wells that cross-cut both the upper and 
lower sand units.  

Expected reservoir fluid properties, provided in Table 2-1, are derived from pressure volume temperature 
(PVT) characterisation will be managed at Shearwater to meet export specifications.  

uHPHT are defined as fields with a reservoir pressure greater than 12,500 psi, and a temperature exceeding 
166 °C. The field sits at a depth of approximately 5,182 m, with temperatures of approximately 191 °C and 
pressures of approximately 17,000 psi, which makes Jackdaw a uHPHT field.  
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Table 2-1 Jackdaw reservoir fluid properties.  

PROPERTY VALUE 

Fluid type Gas / gas condensate 

Initial reservoir pressure (psi at datum 5,174 m TVDss) 17,158 

Initial reservoir temperature (°C) 191 

Formation volume factor (cf/scf) 0.002528 â 0.002759  

Dew point (psi) 6,351 â 6,450 

Gas viscosity (cP) 0.051 â 0.0648 

Gas density (g/cm3) 0.351 â 0.4093 

Gas condensate API gravity (°) 34.9 â 49 

Wax (% wt at -36 °C) 17 

Wax appearance temperature (°C) 46 

Asphaltene content (wt %) 0 

Carbon dioxide (CO2) (mol %)  4.2 

Hydrogen sulphide (H2S)(ppmv) 30 

Mercury (Hg)(ng/m3 (gas)) 350 

Mercury (Hg) (µg/kg (condensate)) 15 

 PRODUCTION PROFILES 

Anticipated condensate, gas and produced water profiles are provided for the Jackdaw field. In addition, 
water profiles for the Jackdaw field have been combined with the water forecast for the Shearwater Hub in 
order to assess the impact of total produced water discharges at Shearwater when the Jackdaw field comes 
on line.  

The profiles presented in the following subsections are wellhead production forecasts whilst the sales volumes 
are presented in Appendix C. These align with the wellhead and sales volumes presented in the Field 
Development Plan (FDP). It should be noted that the profiles are technical profiles based on a technical cut-
off.  

The P10, P50 and P90 forecasts are provided which are based on the reservoir modelling. P50 is the most 
probable outcome and is the premise for the technical and business investment decision.  
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2.4.1. Condensate Production Profiles 

Table 2-2 and Figure 2-4 show the anticipated Low-case (P90), Base-case (P50) and High-case (P10) 
forecasted condensate production rates from the Jackdaw reservoir. Maximum annualised condensate 
production from the Jackdaw field is anticipated in 2026 during the second year of production at a rate of 
approximately 899 te/day (base case), 967 te/day (high case P10) and 772 te/day (low case P90). 
Production then declines until end of field life around 2033 (P50). 

Table 2-2 Forecast wellhead condensate production from the Jackdaw field. 

YEAR 
JACKDAW 

LOW CASE (P90) 
TE/DAY 

BASE CASE (P50) 
(TE/DAY) 

HIGH CASE (P10) 
(TE/DAY) 

2025 38 221 420 

2026 772 899 967 

2027 570 824 906 

2028 233 584 844 

2029 132 367 724 

2030 69 200 451 

2031 9 146 349 

2032 - 92 246 

2033 - 41 169 

2034 - - 137 

2035 - - 101 

2036 - - 74 

 

 

 
Figure 2-4 Forecast condensate production profiles for the Jackdaw field. 
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2.4.2. Gas Production Profile 

Table 2-3 and Figure 2-5 show the anticipated P90, P50 and P10 gas production rates from the Jackdaw 
reservoir. Maximum annualised gas production from the Jackdaw field is anticipated in 2026 during the 
second year of production at a rate of approximately 4,853 kSm3/day  (base case) 4,853 kSm3/day (high 
case P10) and 4,491 kSm3/day (low case P90). Production then declines until end of field life around 2033 
(base-case P50). 

Table 2-3 Forecast wellhead gas production from the Jackdaw field. 

YEAR 
JACKDAW 

LOW CASE (P90) 
(kSm3/DAY) 

BASE CASE (P50) 
(kSm3/ DAY) 

HIGH CASE (P10) 
(kSm3/DAY) 

2025 238 1,163 2,064 

2026 4,491 4,853 4,853 

2027 3,655 4,688 4,813 

2028 2,106 3,852 4,813 

2029 1,461 3,108 4,415 

2030 851 2,026 3,272 

2031 120 1,619 2,932 

2032 - 1,089 2,315 

2033 - 504 1,733 

2034 - - 1,501 

2035 - - 1,141 

2036 - - 869 

 

 

Figure 2-5 Forecast gas production profiles for the Jackdaw field.  
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2.4.3. Produced Water Production Profiles 

Table 2-4 and Figure 2-6 show the anticipated P90, P50 and P10 water production rates from the Jackdaw 
reservoir and the P50 (base case) profiles for the Shearwater cluster. Maximum annualised water production 
from the Jackdaw field is anticipated in 2028 at a rate of approximately 596 m3/day (high case). Including 
the Jackdaw fluids, peak water production at Shearwater is currently anticipated in 2028 at a rate of 
approximately 952 m3/day  (Shearwater base case + Jackdaw high case). Water production then declines 
until end of field life.  

Table 2-4 Forecast water production from the Jackdaw field and combined Jackdaw / Shearwater. 

YEAR 
SHEARWATER 

MID CASE 

(M3/DAY) 

JACKDAW 
SHEARWATER 
MID CASE + 
JACKDAW 
HIGH CASE 

(M3/DAY) 

JACKDAW 
CONTRIBUTION 

TO OVERALL 
WATER 

PRODUCTION AT 
SHEARWATER (%)* 

HIGH 
CASE 
(P10) 

(M3/DAY) 

BASE/ 

MID CASE 

(P50) 

(M3/DAY) 

LOW 
CASE 

(P90) 

(M3/DAY  

2024 771 0 0 0 771 0 

2025 841 0 0 0 841 0 

2026 510 103 8 0 613 17 

2027 361 398 24 0 759 52 

2028 356 596 56 0 952 63 

2029 333 461 103 0 794 58 

2030 366 246 135 0 612 40 

2031 352 183 143 0 535 34 

2032 317 142 127 0 459 31 

2033 336 95 111 0 431 22 

2034 327 48 0 0 375 13 

2035 312 0 0 0 312 0 

* Jackdaw % contribution to overall water production at Shearwater is based on the Jackdaw high case produced 
water profiles. 
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Figure 2-6 Forecast water production profiles for the Jackdaw field and Shearwater Hub. 

 ANALYSIS OF ALTERNATIVES 
Due to the challenge in identifying a viable development concept which carried the right balance of risked 
investment the Jackdaw Project has had a long history: the field was discovered in 2005 and it was appraised 
between 2007 and 2012. This section describes the main development concepts which were considered for 
the proposed Project and the decision logic associated with the option selection process. Decisions have been 
made based on a number of criteria, including Health, Safety and the Environment (HSE).  

2.5.1. Development Type 
Five possible development types were identified for the Jackdaw Project and were considered through the 
Assess and Select stage processes. Two options were ruled out early in the process on the basis of technical 
feasibility:  

Â Subsea development: 
Â Floating production unit (FPU); 

A subsea development would involve locating the wellheads and other infrastructure on the seafloor and 
would remove the need for a WHP. Jackdaw is a uHPHT field, and current subsea technology is not adequate 
for uHPHT subsea wellheads, Xmas trees or well servicing risers. In addition, safe and reliable management 
of multiple annuli in a subsea environment is unproven throughout the industry. Due to the uHPHT nature of 
Jackdaw fluids, flexible pipeline riser options are not possible. This ruled out a floating production unit option 
and in effect limited Jackdaw to fixed platform options.  

The remaining three options were evaluated as potential development types: 

Â processing hub facility where two further hub concepts were considered:  
-  a joint development hub facility with other nearby fields  
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-  a Jackdaw standalone processing hub facility 
Â WHP tie-back to an existing host facility.  

Â The joint development hub option was subsequently rejected based on economic viability. The 
remaining two options were further analysed. The WHP tie-back to an existing host option was 
selected based on a range of differentiators including environmental impact and cost, both of which 
are lower for a WHP tie-back than for a standalone hub. 

Table 2-5 shows a summary of the key environmental differentiators that were part of the overall option 
selection decision. 

Table 2-5 Development type alternatives and comparative environmental considerations.  

DEVELOPMENT TYPE JACKDAW STANDALONE 
PROCESSING HUB FACILITY 

WHP TIE-BACK TO HOST 

Seabed Disturbance 
Â Greater disturbance with 

bridge-linked platforms.  
Â Less disturbance with single platform.  

Energy Usage and 
Greenhouse Gas 
(GHG) Emissions 

Â Higher for fabrication and 
installation of bridge-linked 
platforms. 

Â Requires dedicated power 
generation to power multi-
platform processing hub, 
resulting in the higher GHG 
emissions.  

Â Lower for fabrication and installation 
of single WHP. 

Â Minor power requirements on WHP, 
small increase in power generation 
on host facility.  

Â More efficient use of existing gas 
turbines for power and compressions 
service on board the host platform 
resulting in improved emissions 
intensity. 

Â Lower GHG emissions in comparison 
to standalone processing hub facility.  

Underwater Noise 
Â Longer duration related to pile 

driving for bridge-linked 
platforms. 

Â Shorter duration related to pile 
driving for one platform.  

Resource Use 
Â Greater use of raw materials 

for bridge-linked platforms 
(for example steel). 

Â Lower use of raw materials associated 
with fabrication of single WHP. 

The preferred option was a WHP tied-back to a host facility which allowed for the re-use of existing 
infrastructure and would overall have a smaller environmental footprint. In addition, a stand-alone processing 
hub facility would fail to meet the Project economics. The Jackdaw WHP option was carried forward and 
studies were undertaken to identify a suitable host.  

2.5.2. Host Concepts 
A number of potential host facilities have been assessed. The assessment included the following factors: 

Â potential environmental impacts 
Â tie-in complexity (weight and space considerations)  
Â host facility characteristics (processing capacity, asset integrity, and cessation of production) 
Â distance from the Jackdaw field (flow assurance complexity) 
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The number of host facility possibilities were reduced to two options, Judy and Shearwater with Shearwater 
selected as host by the project in 2019 following an assessment of host bids 
 
Since the submission of the previous Environmental Statement for Jackdaw in May 2021, we have assembled 
further evidence on the viability of the Judy option. The result of this evaluation is that Judy is no longer 
advanced in this Environmental Statement as a reasonable alternative (as referred to in the Offshore Oil and 
Gas Exploration, Production, Unloading and Storage (Environmental Impact Assessment) Regulations 2020 
and supporting guidance) for the reasons set out in Appendix E (Appendix E further explains why Judy would 
not provide environmental benefit over the selection of Shearwater in any event, even if it were a reasonable 
alternative to Shearwater).   
 

2.5.3. Second Level Decisions 
Following the main development concept selection, and host concept selection, there were several second 
level decisions to be made. Those with environmental implications are summarised in Table 2-6.
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Table 2-6 Second level decisions with environmental implications. 

CONCEPT DECISION JUSTIFICATION 

Location of Services To identify the optimum location for the chemical storage and injection facilities, two options were considered:  
Â chemical storage and injection provided on the WHP. This option would entail additional visits to the WHP for re-stocking 

chemicals and maintaining equipment.  
Â chemicals stored on the host platform and provided to the WHP via an umbilical.  

The latter option would require an umbilical to be installed (trenched and buried) between the Shearwater and Jackdaw platforms. The cost 
reduction associated with re-stocking and maintenance on the host installation did not offset the investment cost associated with installing 
an umbilical. In addition, this option results in greater seabed disturbance. There are also concerns over the ability to provide a full uHPHT 
umbilical for the distance required as well as the additional equipment required on Shearwater to boost the pressures up to that required 
for injection into the system.  
As a result, chemical storage and injection at the WHP was selected as the preferred option.  

Jackdaw WHP Power 
Generation Concept 

The project has sought to minimise power demand on the WHP, with the vast majority of Jackdaw power demand instead centred on the 
host where power can be generated most efficiently. There will remain a small demand on the WHP of 75 kWe during periods when the 
WHP is unattended, increasing to 335 kWe during manned operations. 
The main power generation options considered for the Jackdaw WHP were:  
Â power supplied from shore;  
Â power supplied from the host platform;  
Â power generated on the WHP by gas turbines/engines;  
Â power generated on the WHP by hybrid renewable power;  
Â power generated on the WHP by diesel turbines/engines.  

Power Supply 
Both power from shore and power from the host were found to present a high reliability risk (single-mode failure) and to be cost prohibitive 
or disproportionally expensive to provide electrical power to the WHP by cable due to the distances from shore (approximately 250 km) 
and from Shearwater (approximately 30 km) relative to the scale of CO2e reduction this would achieve compared to options for generating 
power on the WHP (approximately 680 teCO2e per annum). However, provision has been made for electrification of the WHP in the future 
in case it becomes viable to connect to a future green power hub (see Section 7.4.2.3).  
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CONCEPT DECISION JUSTIFICATION 

 
Power Generation 
Gas turbines/engines are outside of the range of the overall small power requirements of the WHP as they are used for higher power 
demands and would require gas processing and conditioning equipment available on the WHP. However, there will be no fluid processing 
on the Jackdaw WHP. All processing of the Jackdaw fluids will be carried out at the Shearwater platform. 
The opportunity to power the WHP using a hybrid power supply was investigated in association with a potential vendor. The study considered 
the use of wind and solar generation with battery storage, using diesel generators to provide back-up. The optimal solution included 60 
solar panels, 4 wind turbines and 192 batteries. The study concluded that the potential for renewable energy generation was limited and 
that the hybrid system could achieve only a small reduction in fuel use (approximately 5.6%) and consequential GHG emissions reduction 
(approximately 36 te CO2e/yr). The primary benefit from the hybrid system was found to be from battery storage, which allowed the diesel 
generators to be run non-continuously but at more efficient loadings. The batteries would require extension of the WHP topsides to provide 
additional space and weight capacity which, combined with the equipment costs, and limited battery life, made the option very poor value 
for the amount of potential CO2e reduction (approximately £20,000 per tonne CO2).  
Following consideration of alternative options the selected option was for independent main power generation onboard the WHP supplied 
by three equally rated diesel driven generators was selected. These have been sized to optimise fuel efficiency and hence unit of CO2 
produced per unit of power required. This amounts to approximately 4% of the total GHG emissions from all power generation for the 
Jackdaw project, and <1% of emissions from all sources. 

Safe hydrocarbon 
disposal    

There are few occasions on which infrequent disposal of hydrocarbons on the wellhead platform will be required. These are topsides 
depressurisation for maintenance, cold start up or annulus management. Management of the safe disposal of these hydrocarbons 
considered: 
Â Eliminate hydrocarbon disposal; 
Â Minimise hydrocarbon disposal; 
Â Flare Hydrocarbons; 
Â Vent Hydrocarbons. 

It is not technically feasible to eliminate hydrocarbon disposal.  Prior to maintenance, there will always be a hydrocarbon inventory that 
needs to be removed to make the workplace safe.  During an emergency event, there also needs to be a method of quickly disposing of 
hydrocarbon inventory.  
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To minimize hydrocarbon gas disposal, the project team implemented a design to ensure only intermittent disposal was required. The 
following design measures were made: 
Â Minimised total inventory through piping design (reduced inventory to 1,000kg) 
Â Designed out disposal routes (removed unnecessary pressure safety valves); 
Â Adopted use of inert gas for purging for maintenance; 
Â Installed a nitrogen cushion in A & B well annuli to manage pressure variations, rather than having open to atmosphere. 

The total amount of hydrocarbons requiring disposal is estimated at approximately 60 te per year which, if vented to atmosphere, would 
give rise to GHG emissions of approximately 1,500 te CO2e per year. The topsides inventory of the WHP was calculated as 1.0 te of 
hydrocarbon, based on the topside piping volumes on the WHP from the wellheads to the top of the riser. Depressurisation of the topsides 
for maintenance consequently gives rise to a minor part of the total and more than 80% of the hydrocarbon to be disposed of is related to 
cold start-up and hence are an intermittent event.  
When wells are shut in for a sufficient time gas in the well bore cools while remaining at high pressure. Flow assurance studies identified 
that, on restart, Cold Start-Up, flowing cold gas to a depressurised pipeline would cause very low temperatures downstream of the production 
choke. This would result in the minimum design temperature being exceeded on Jackdaw topsides, riser and cooling spool with the 
subsequent risk of brittle fractures leading to loss of primary containment.  
To manage a cold start-up, a wide array of options was assessed:   
Â Change of construction materials on Jackdaw to be able to handle extreme low temperatures, while feasible for the Jackdaw 

topsides was not technically feasible for the riser or cooling spool.  
Â Use of Nitrogen to pressurise pipeline in advance of start-up and enable pre-dosing with methanol was discounted due to the 

complexity introduced, with consequent additional safety exposure and additional flaring at Shearwater eroding the GHG 
emissions benefit of the option. The platform is designed to able to be restarted remotely, which removes the safety exposure from 
working on the platform. The large volume of Nitrogen (approximately 300 te of nitrogen per event) required, plus the setting up 
and operation of temporary equipment, drives manning on the platform for a large number of lifts, logistic complexity and 
reintroduces exposure during the platform start-up. At start up, the nitrogen will be displaced to the Shearwater flare, which will 
require addition of fuel gas to compensate for the non-combustible nitrogen and maintain combustion. Flaring would need to 
continue for an extended period until the gas is within specification. 

Â Pressurising the pipeline from Shearwater was discounted due to a risk of hydrate formation.  
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Â Use of gel pig to flush pipeline with MEG and water prior to start-up was considered, however, this option would require 
subsequent pressurization of the pipeline with nitrogen and therefore provided no advantage over the option described in bullet 
point 2 above. 

Â Heat tracing the pipeline was evaluated. However, it required significant additional power (over 900 kW) for the well downtime 
requiring additional power generation capacity on the WHP and was considered immature for high temperature pipeline 
specifications. In addition, CAPEX costs were disproportionate for the CO2e savings achieved and indicated a carbon abatement 
cost of >£400 per tonne CO2e. 

Â Use of a heater to preheat the gas cap (cooled gas in the well bore) was selected as a possible recommended option and was 
taken forward further to evaluate technical feasibility. Following an extensive market research, it was not possible to find electrical 
heaters available on the market with the high-pressure rating required for Jackdaw service (15,000 psi). Standard design 
electrical line heaters had an upper design pressure of 1500 to 2500 psi. 

In the absence of an effective alternative, safe disposal of the cold gas to atmosphere, until it is safe for the gas to be routed to the pipeline, 
was retained as the only fail-safe option available. However, measures have been identified to reduce the frequency of cold start-up events, 
which include dosing the pipeline with methanol prior to planned shutdowns and partially depressurising the pipeline during unplanned 
shutdowns. 
Following screening of options as part of BAT and GHG emissions management studies to minimise emissions only two feasible options 
were identified for the safe disposal of hydrocarbons on the WHP:  
Â intermittent venting; and  
Â intermittent flaring.  

Flaring has the potential to reduce GHG emissions by up to approximately 800 te CO2e per year relative to venting due to the higher global 
warming potential of methane relative to CO2. However, there are a number of issues which influence the choice of a safe disposal option 
for the hydrocarbon gases on the WHP and these make vent both the BAT and ALARP choice.  
A flare on the WHP would require additional equipment to source, condition and control pilot gas from the produced fluids. This would add 
complexity, maintenance time and visits, and would reverse a key philosophy for the WHP to have minimal topsides process and equipment. 
The pilot light and additional visits would also offset some of the GHG emissions savings for a flare relative to the vent option.  
Although the use of a flare with ignition on demand removes the requirement for (and emissions associated with) a continuously lit pilot gas 
system, the additional manhours and safety risk associated with the complexity of maintaining the system remains.  
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In addition to the safety concerns for a flare on the WHP, a cost benefit evaluation concluded that the flare option would be a 
disproportionately expensive method to reduce GHG emissions. The assessment included sensitivity cases for the difference in GHG emissions 
between the two options as well as for the carbon cost used, relative to a minimum additional expenditure of £2m (the base case resulted 
in a carbon cost of >£300 per tonne CO2). 
The intermittent vent option was selected on the grounds of safety concerns posed by the increased manhours exposure caused by 
maintenance requirements and complexities of operating a flare on a NPAI set against a relatively small difference in GHG emissions 
between the two options. 

Material Selection 
 

The corrosion sensitive environment at Jackdaw, particularly the CO2 content of the fluids combined with the temperature and pressure 
conditions, demands adequate corrosion management. Whilst the use of Corrosion Resistant Alloy (CRA) materials is specified for all piping 
topsides and the riser at Jackdaw, the following options have been considered for the pipeline tie-back to Shearwater: 
Â carbon steel (CS) specification with corrosion inhibitor injection; 
Â CRA specification.  

The key driver for selection of CRA materials for the pipeline was the very high predicted level of CO2 corrosion for carbon steel (CS), and 
the unsuitability of corrosion inhibitors to adequately mitigate CS corrosion under Jackdaw high temperature conditions due to thermal 
degradation resulting in unacceptable safety and integrity risks. Using CRA materials in the pipeline design avoids the use and subsequent 
discharge of a corrosion inhibitor.  

Pipeline Installation 
Method 
 

The Jackdaw WHP will be connected to the host via an 18-inch external diameter PiP pipeline, transporting all produced fluids to Shearwater. 
Pipelines 16-inch or greater are generally considered as being over-trawlable. As such the following pipeline design concepts were 
considered for the Jackdaw production pipeline:  
Â a conventional trenched and buried pipeline system; or  
Â a surface laid pipeline system allowing lateral buckling.  

Surface-laid pipelines are exposed to greater risk of external damage in comparison to trenched & buried pipelines. This risk relates to 
overall integrity, hydrocarbon containment and potential degradation of the pipeline insulation performance. There is potential for trawl 
gear interaction for this option such that the SFF have a preference for trenching and burying of pipelines to minimise the potential for 
interaction events. The surface-laid option will exhibit pipeline displacements at lateral buckle locations during operation. 
Burying the pipeline will improve the systemçs insulation performance. This potentially has significant operational benefits and is of particular 
interest at Shearwater as it is operating as a hub for a number of current and future tie-backs and the relative cool down and thermal 
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management of these pipeline systems may be critical in the event of unpanned shut-downs at Shearwater. In addition, the soil conditions 
at Jackdaw are considered to be suitable for trenching.  
In support of the review carried out to determine the optimal æas laid conditionç for the pipeline that is æsurface laidç or ætrenched and buriedç, 
a high level comparative assessment of the environmental and social impacts for both options was undertaken. The aim of the assessment 
was to determine if there were any environmental or social æshow stoppersç that would cause one option to be deselected. Complete life of 
field was considered during the assessment i.e. installation, production and decommissioning and the following sub criteria were considered:  
Â atmospheric emissions; 
Â seabed disturbance; 
Â permanent habitat change; 
Â sedimentation impacts on the water column; 
Â discharges to sea as a result of a pipeline rupture;  
Â underwater noise; 
Â impacts on other sea users for example the exclusion of trawl gear from an area; 
Â company reputation.  

Considering the complete life of field, it was concluded that when considering environmental and social impacts, either option is acceptable. 
However, based on the number of sub criteria where a æLarger Negative Impactç was assigned, the trench and bury option has a higher 
environmental performance.  
When technical, project risk, cost, environmental and social criteria were considered, the option to trench and bury the pipeline was 
determined the optimal approach.  

Management of 
amine unit emissions 

Extracted acid gases are currently emitted via the Shearwater flare but, following the introduction of Jackdaw, the intention is to route this 
H2S and CO2 stream to a dedicated discharge point at the amine unit and export an increased proportion to SEGAL.  

To meet export specifications, acid gases (CO2 and H2S) are removed from Shearwater produced fluids using an amine system. Following 
the reconfiguration in 2021 of the Shearwater platformçs gas export away from the SEAL pipeline into the Fulmar Gas Line (and onto the 
onshore terminal at St Fergus), Shell have now been able to assess the potential to increase the Shearwater export gas CO2 concentration, 
with the effect of reducing offshore amine unit CO2 emissions. The current amine solvent is a high efficiency H2S and CO2 removal 
solvent.  Shell proposes to optimise the solvent used which will have a high H2S / low CO 2 removal efficiency. This is expected to result in 
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ensuring H2S is removed offshore (to ensure pipeline integrity) whilst allowing an increased proportion of CO2 to remain in the export gas 
within the required gas export specifications.  

This would maximise CO2 into St. Fergus, whilst also sustaining stable operating conditions and ensuring gas export to the NTS. We expect 
to make changes to the phasing of the drilling programme to reduce emission levels for the period Jackdaw is producing to minimise the 
CO2 amine emissions at Shearwater. Separate to the Jackdaw project, future system opportunities to increase the amount of CO2 exported 
into St.Fergus are being actively worked internally via onshore CCS as outlined in section 1.2.2.    

Although they contain only trace quantities of hydrocarbons (<0.1%), the amine unit emissions are currently routed to the Shearwater LP 
flare for disposal. Hydrocarbons from elsewhere on the plant are also routed to the LP flare, where they are combusted. The addition of 
Jackdaw fluids will mean that volumes of CO2 in the amine unit emissions will increase to a level which will snuff out the LP flare (an issue 
previously experienced infrequently).  The snuffing of the LP flare would lead to venting, via the LP flare, of acid gases from the amine unit, 
plus hydrocarbons from elsewhere on the plant, resulting in materially higher CO2e emissions until the flare can be relit. As methane has a 
high global warming potential relative to CO2, this option would lead to a significant increase in the GHG emissions. The change to the 
amine discharge point therefore protects the whole system from the LP flare being extinguished and the subsequent increase in CO2e 
emission. It also removes the issue of CO2 snuffing out of the flare for any higher CO2 wells on Shearwater or any of the satellite systems, 
as well as Jackdaw.   
 
Decision History 
The concepts considered to mitigate the impact of increased CO2 composition of the Shearwater LP flare inlet stream included: 
Â Reinjection of amine unit emissions (CCS); 
Â Venting the total LP flare stream;  
Â Using supplementary fuel gas (as required) to maintain constant ignition of the LP flare;  
Â Routing the amine unit emissions to an alternative discharge location and flaring the remaining LP stream. 

 
Reinjection of amine unit emissions (CCS) 
An offshore carbon capture and storage option was considered. The option would require a suitable target reservoir; an injection well for 
offshore reinjection; additional offshore equipment including compression, piping and associated utilities; an additional bridge linked 
platform that would be required to accommodate this additional equipment. CO2 reinjection for enhanced oil recovery was rejected as CO2 
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would be produced to the surface with the production fluids.  It is not certain that an eligible depleted reservoir/aquifer with suitable sealing 
is available in the nearby area, with no faults or disturbance to overburden.  
The option was rejected due to the significant estimated cost of such a scheme. The cost, estimated to be well in excess of £200m, would be 
a large proportion of the total Jackdaw project costs and could not be justified. The cost per unit of carbon saved (in excess of £250/te) 
would also be excessive in the context of UK Government non-traded carbon values (£74 for 2024 rising to £96 for 2032) used for policy 
appraisal (IAG, 2019). The option was also unfavourable from the point of technological readiness and uncertainty. Offshore CCS has yet 
to take place in the UK and uncertainties with the advancement of technologies and legislation would lead to uncertainty in impacts to the 
development schedule and risk profile. 
 
Venting the total LP flare stream;  
Venting the total LP flare stream would result in the emissions of methane present in the existing Shearwater LP flare gases in addition to the 
CO2 from the amine unit. Under the existing set up the methane is combusted. As methane has a high global warming potential relative to 
CO2, this option would lead to a significant increase in the GHG emissions and the option was rejected following initial screening. 
 
Using supplementary fuel gas (as required) to maintain constant ignition of the LP flare  
For the option whereby the amine unit continued to be routed to the LP flare and to prevent snuffing of the LP flare stream, (as Shearwater 
has previously experienced resulting in the venting of the LP flare stream and higher GWP emissions) the LP flare stream would need to be 
supplemented with fuel gas to maintain a minimum calorific value of 300 btu/scf at the flare tip. The quantity of fuel gas required is 
dependent on operational parameters at Shearwater as well as on the CO2 content of the total blend of fluids produced at any time. The 
first few years of operation are when the amine unit discharges are highest. In later years the quantity of supplementary fuel gas that would 
be required to maintain the lit flare would decrease and the benefit of direct discharge vs flaring of the CO2 stream from the amine unit 
would also reduce.  
It is estimated that for 100,000 te CO2 added to the flare stream approximately 20,000 te fuel gas would be required for maintain the 
minimum calorific value. Combustion of this quantity of fuel gas would lead to the emission of approximately 60,000 te of CO2 in addition 
to the CO2 from the amine unit. Over the field life, approximately 380,000  te of CO2 will be extracted from the Jackdaw produced fluids. 
If this were comingled with the LP flare stream, 76,000 te of fuel gas would also need to be added, thereby increasing the total CO2 emissions 
associated with the amine unit disposal by more than 209,000  te. 
 
Routing the amine unit emissions to an alternative discharge location and flaring the remaining LP stream 
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A lower GHG emissions option was identified whereby the CO2 discharged from the amine unit rerouted to a separate emission point rather 
than being emitted via the flare. Separation of the amine unit emissions from the LP flare stream removes the need for flaring supplementary 
fuel gas, thereby avoiding associated emissions of CO2 and unburned methane whilst also removing the issue of CO2 snuffing out of the 
flare for any higher CO2 wells on Shearwater or any of the satellite systems as well as Jackdaw.   The amine unit CO2 discharge point 
therefore protects the whole system from the LP flare being extinguished and the subsequent increase in CO2e emission and potential safety 
considerations. 
Trace quantities of methane in the amine unit emissions that would be vented rather than burned under this option. The low level of methane 
slip (<0.1%) into the amine unit means that there is a substantial net gain in terms of GHG emissions reduction i.e. 209.000 te, from 
separating the amine unit emissions from the LP flare stream for Jackdaw field life. 
Re-routing of the amine unit emissions to a separate discharge location and flaring the remaining Shearwater LP stream was considered the 
best option available for the disposal of incombustible CO2 from the fluids. 
The amine system is set up to minimise the emissions of CO2 by maximising the proportion of the CO2 that remains in the export gas stream 
within the permitted specifications, rather than all being discharges with the amine unit emissions. 

1. Here, and throughout the ES, the term æShearwater nativeç is used to refer to any features pertaining to all fields (existing and planned) which tie-in to Shearwater 
with the specific exception of Jackdaw. As such, for example, Shearwater native emissions are emissions that would occur at Shearwater as a result of processing 
fluids from all fields excluding Jackdaw. 
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2.5.4. Outstanding Decisions  
The Project design is undergoing further detailed engineering. The following sections are based on the best 
available information at the time of writing. Areas of uncertainties will be highlighted and the implications 
on the IA discussed in Section 2.11. 

 WELLS AND DRILLING 
The Jackdaw field will be developed with four production wells initially. The WHP well bay will have a space 
for nine wellheads, leaving spare capacity for further wells in the future.  

2.6.1. Drilling Location 
As discussed the wells will be drilled at the new WHP (see Figure 2-7 below) with the drilling rig coming on 
location after the jacket has been installed (see Section 2.7.1). 

2.6.2. Drilling Rig 
Shell is proposing to use a HDJU drilling rig.  

The drilling rig will have an established 500 m exclusion zone and unauthorised vessels, including fishing 
vessels, will not be permitted to access the area. The drilling rig will be equipped with navigation lights, radar 
and radio communications. An emergency response and rescue vessel (ERRV) will patrol the 500 m exclusion 
zone whilst the HDJU is on location.  

The HDJU will be towed to the proposed location using three anchor handling vessels (AHVs). Due to the 
potential risk of collision with the WHP jacket, it will be necessary to temporarily position the HDJU at an 
initial set down location approximately 500 m from the WHP jacket before the HDJU can reach its final 
location. This is known as äsoft pinningå. For this purpose, at least one of the rig legs is lowered until the 
bottom of its spudcan is in contact with the seabed. This provides a ästopå point during the arriving on 
location process. At this stop point, all of the necessary preparations can be made before moving the HDJU 
to its final location8. These precautions will include running the anchor lines and coordinating with assisting 
tugs. Four anchor lines (around 1,500 m each in length) will be run, with approximately 1,000 m of each 
line temporarily laying on the seafloor. Some anchor scour may be observed in a 50 to 100 m corridor due 
to the chainsç movement. The rig will then be moved into final position on anchor winches, with the AHVs 
remaining connected for assistance. The anchors will be lifted after the HDJU is in its final position (see Figure 
2-7).  

The HDJU has three vertical legs fitted through openings on the outer hull that are raised and lowered by a 
jacking mechanism on the deck. Once the drilling rig has reached its final location, the drilling rig legs will 
be jacked down onto the seabed with the hull raised on its legs above the water providing a stable platform. 
Excessive penetration by the legs into the seabed is prevented by the large spudcans at the bottom of the 
legs, each with a diameter of approximately 18 m. The HDJU spudcan penetration into the seabed will be 
approximately 3 m (10 ft) deep and 18 m (59 ft) in diameter.  

 
8 Note: for this temporary set down of the drilling rig it will not be necessary to deploy the anchors. 
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Figure 2-7 Example WHP view with Jack-up on station. 
 

The current premise is to batch drill each section of the four wells, following the well design outlined in Section 
2.6.4. Following drilling, well bore cleaning and completions activities will be completed.  

There may be a requirement to move the HDJU off station to allow the WHP topsides to be installed. Over 
the total drilling programme the drilling rig may be positioned in up to three locations: 

1. Initial æsoft pinningç set down at stand-off location: the ES assumes all three legs will be laid down 
on seabed - no anchor deployment required for this initial set down, however anchors will be 
deployed to aid positioning of the drilling rig adjacent to the WHP jacket; 

2. Set down of the drilling rig adjacent to the WHP jacket in the working position at commencement 
of drilling activities - anchors will be recovered once drilling rig is in final position; 

3. A temporary set down within the existing survey area (potentially at the original stand-off location) 
to allow the WHP topsides to be installed â no anchor deployment required for this set down, 
however anchors will be deployed to aid repositioning of the drilling rig adjacent to the WHP 
jacket9; 

4. Return the drilling rig to the original working position adjacent to the WHP jacket following 
installation of the WHP topsides â anchors will be recovered once drilling rig is in final position10.  

Details regarding drilling support vessels is provided in Section 2.10. 

2.6.3. Blowout Preventer 
The HDJU will be fitted with a blowout preventer (BOP) stack which will be fully rated for pressures beyond 
the maximum anticipated well pressure at Jackdaw. The BOP will be installed prior to drilling the 16" sections.  

The function of the BOP is to prevent uncontrolled flow from the well by positively closing the well in, as and 
when required. The BOP consists of a series of hydraulically operated rams that can be closed in an 
emergency from the drill floor and also from a safe location elsewhere on the rig. 

 
9 Note: it is possible that the HDJU will remain on location, whilst the topsides are being installed, however as a worst 
case the ES assumes that it will be taken off station. 
10 Note: when the rig is brought back on station following topsides installation, the spudcans will be laid down in the 
same locations as previously used. 
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The integrity of the BOP will be tested prior to usage and rated over the range of pressures predicted to occur 
within the wells. Pressure testing of the BOP will be undertaken in line with the drilling contractor, Shell 
procedures, and UK legislation and industry standards.  

2.6.4. Well Design 
Each well will be of a similar design and will be drilled to approximately 6,000 m depth. Each well is 
expected to consist of five-hole sections. Steel casings will be installed and cemented in place in the wellbores 
to provide structural strength, isolate drilling hazards, and enable pressure containment.  

A schematic of the well design is shown in Figure 2-8, whilst the basic well profile is provided in Table 2-7. 
Please note that the depths provided in Table 2-7 are indicative and based on the vertical profile of one of 
the four initial Jackdaw wells. All four wells are of a similar profile.  

Table 2-7 Indicative Jackdaw well profile.  

HOLE SIZE CASING SIZE TRUE VERTICAL DEPTH BELOW DRILL FLOOR 

(Inches) (Inches) (ft) (m) 

36 30 780 238 

26 20 3,800 1,158 

16 13 5/8  13,295 4,052 

12 1/4  10 17,348 5,288 

8 1/ 2 5 19,107 5,824 
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Figure 2-8 Generic Jackdaw well design. 
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2.6.4.1.  Sand Production and Control 
Sand prediction has been carried out and the use of downhole sand screens to prevent the production of 
formation sand was considered to not be required.  

Sand production will however be actively monitored. Acoustic sand meters will be installed on each of the 
flowlines at the WHP. Sand production from Jackdaw will also be monitored at the host and integrated into 
its integrity management planning. 

2.6.4.2.  Water Production and Control 
Excessive formation water production is not expected according to the current reservoir models. The wellsç 
production liner will be designed to provide a means of potential isolation between lower and upper sands 
as well as below and above sands to minimise the production of water. The completion of the wells will also 
facilitate remedial activities in case of excessive water production.  

2.6.5. Drilling Fluids and Cuttings 
Drilling fluid (also known as drilling mud) is added to the wellbore to facilitate the drilling process. It is 
required for several reasons including: 

Â managing hydrostatic pressure and primary well control; 
Â transportation of the cuttings to the surface; 
Â preservation of the wellbore to facilitate casing/completion installation; and 
Â cooling and lubrication of the drill bit. 

Drilling fluid is continuously pumped down the drill string to the drill bit and returns to the surface through 
the annular space between the drill string and the sides of the well. Different fluid formulations are required 
at different stages in the drilling operation because of variations in pressure, temperature and the physical 
characteristics of the rock being drilled.  

The anticipated drilling fluid requirements, the cuttings mass and corresponding volume and the fate of 
cuttings for each section is summarised in Table 2-8. 

Table 2-8 Anticipated mud requirements and cuttings mass associated with each well. 

HOLE SIZE 
(Inches) 

DRILLING 
FLUID 

MASS OF 
MUD (te) 

MASS OF 
CUTTINGS 

(te) 

CUTTINGS 
VOLUME 

(m3) 
FATE OF CUTTINGS 

36 
Seawater and 

bentonite 
sweeps 

91 146 61 
Drilled riserless with seawater and 
bentonite sweeps with returns discharged 
at the seabed. 

26 Bentonite and 
WBM 

177 747 311 

Drilled with bentonite Water Based Mud 
(WBM) with returns to the HDJU for 
subsequent discharge at around 15 m 
below sea level. 

16 LTOBM 227 871 363 Drilled with LTOBM. The base case is that 
the LTOBM contaminated cuttings will be 
skipped and shipped onshore for 
treatment and disposal. However, at the 
time of writing the option to thermally 
treat (to < 0.1 % by weight oil on 
cuttings) and dispose of cuttings 
overboard has been retained. LTOBM 
will be recycled and reused. 

12 ¼ LTOBM 161 243 101 

8 ½ LTOBM 73 39 16 
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The drill cuttings and associated bentonite WBM will be discharged during the drilling of two upper sections 
of each well. The top (36å) section will be drilled without a riser and therefore the cuttings will be discharged 
at the seabed, whereas the 26å section will be drilled with a riser and the cuttings will be returned to the 
drilling rig for subsequent discharge overboard from a cuttings chute 15 m below the sea surface.  

The lower sections will be drilled with LTOBM. The LTOBM cuttings associated with the lower sections will be 
returned to the rig, where shale shakers will be used to recover most of the mud for re-use. The base case is 
that the cuttings and remaining LTOBM will then be skipped and shipped to shore for treatment and disposal. 
Cuttings returned to shore via skip and ship will be thermally treated at NOV in Aberdeen, who specialise in 
drill cuttings treatment. Base oil will be recovered for re-use, and any solids (with oil removed) sent to landfill. 
Any unused LCM (loss control material) will also be returned to shore and sent to an approved waste disposal 
plant. At the time of writing the option to treat the cuttings offshore for subsequent discharge has been 
retained. The cuttings would be treated using a thermo-mechanical cuttingsç cleaner to remove most of the 
base oil and to grind the cuttings to a powder. During thermal desorption cuttings are heated to the distillation 
temperature of the base oil and this temperature is maintained until all the oil is vapourised. The base oil is 
then condensed and returned to the LTOBM system on the rig where it can be re-used. The treated cuttings 
typically contain under 0.1 % hydrocarbon content by weight (Kirkness and Garrick, 2008), which is well 
below the regulatory requirement of 1 %. The treated LTOBM cuttings will be discharged from the cuttings 
chute 15 m below the sea surface after re-mixing with the recovered water which allows a slurry to be formed, 
which will flow and descend in the water column. 

2.6.6. Cementing Chemicals 
Cement is used to secure the steel conductor and casings in the well bore, whilst cementing chemicals are 
used to modify the technical properties of the cement slurry.  

During cementing operations, the majority of these chemicals are left downhole. However, during the 30" 
cementation, a minimal quantity of cement may be discharged onto the seabed around the 30" conductor 
while filling the annulus between the casing and the seabed (with cement). This excess over the annulus 
volume is required to give confidence that the cement has completely filled the conductor annulus and 
displaced all the mud present to provide a strong bond, on which the entire well is secured. Careful estimates 
of the final volume of the hole will be made during drilling, and the volume of cement used will be adjusted 
accordingly to minimise the volume of excess cement being squeezed out of the to the sea.  

Subsequent use of cement is contained downhole as subsequent casings do not require the cement to be 
pumped into the annulus all the way up to the surface. 

Discharges of other cementing chemicals such as cement mix water and spacers may occur when cleaning 
out the cement mixing and pumping equipment. Cement mix water is the term used to describe the fluids 
used to mix the cement, whilst spacers are the fluids used to aid the removal of drilling fluids before cementing. 

The cementing chemicals to be used have not yet been determined but will be detailed in subsequent drilling 
chemical permit applications. All cementing chemicals to be used will be selected based on their technical 
specifications and environmental performance. 

2.6.7. Well Completion and Clean-Up 
A conventional dry vertical tree system rated for Jackdaw uHPHT conditions is expected to be deployed. A 5 
½" completion is proposed.  

As part of the completion process, the wells will be cleaned up to remove the LTOBM and displaced with 
inhibited freshwater ahead of running the completion. The displaced LTOBM contaminated fluids will be 
recovered to the HDJU and either treated onboard prior to discharge overboard under the appropriate permit 
or returned to shore for further treatment.  
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The completion of all wells will incorporate a downhole tubing retrievable subsurface safety valve and a 
downhole pressure gauge. The downhole safety valve acts as a failsafe to prevent the uncontrolled release 
of reservoir fluids in the event of a worst-case-scenario surface event.  

Following completion operations, the wells will remain filled with inhibited freshwater until the perforations 
are conducted. The well perforations will take place from the Jackdaw WHP after the HDJU drilling rig has 
gone off station.  

2.6.8. Cold Well Start-Up  
Each of the four wells will be perforated from the WHP using coil tubing and brought online sequentially. 
Although the reservoir is at high temperature, the initial flow of gas will lose temperature in the well bore by 
contact with cooler strata. When this cooled gas expands through the choke valve it reaches extreme low 
temperature, which would result in embrittlement of the topsides pipework and WHP production riser. To 
avoid this, the initial flow has to be disposed of at the WHP until the well bore warms sufficiently (estimated 
to be 430 te). See Section 7 Condensate is heated and reinjected into the production system. Thereafter, 
reservoir fluids will be routed via the export pipeline to Shearwater.  

To avoid hydrate formation, gas arriving at Shearwater will initially be routed to the host flare (estimated 
150 te) until the pipeline is fully dosed with methanol and the temperature is sufficient to allow safe 
pressurisation of the pipeline for LP operation (40 barg). As a rule, Jackdaw wells will start up in LP mode. 
In an unlikely scenario that the LP compression is not available, additional flaring (approximately 620 te.) 
may be required. These are included in emission assessment as a conservative estimate (Section 7.3.3). 

After this the entire Jackdaw production, including bringing the subsequent three wells on line, will be routed 
to the Shearwater test separator and processed through the existing Shearwater topside facilities. This will 
minimise flaring during the initial well start-up phase, compared to having a rig-based well clean-up 
following perforation.  

As each well is started up, the completion fluid (approximately 1,000 kg) will be unloaded from the well to 
the host platform, followed by production fluids.  

2.6.9. Annuli Pressure Management 
During production, pressure changes due to the operational cycling of the wells will require effective 
management to minimise the risk of sustained casing pressure affecting well integrity.  

Well annuli are shown in Figure 2-8. The 'A' annulus is the void between the production tubing and the 
smallest casing string. The well will also have a 'B' and a 'C' annulus, between the different casing strings. 
None of the annuli have any connection to reservoir fluids, but maintaining their pressure is important to 
ensure monitoring and integrity of the casing strings. 

The æAç and æBç annuli will be operated as nitrogen-filled closed systems where the nitrogen cap injected into 
the annuli will act as a pressure dampener and prevent release of hydrocarbons to the atmosphere.  

During commissioning it is expected that the wells will be flowed to the maximum anticipated production rate 
whilst collecting the initial annular LTOBM fluids from the æAç, æBç and æCç annuli before introducing the 
nitrogen cap into the æAç and æBç annuli. This operation will be executed from the WHP where these 
commissioning fluids from the æAç, æBç and æCç annulus will be collected into tote tanks before being returned 
to shore for treatment and disposal.  

During the operating phase, LTOBM contaminated fluids will be collected on the WHP on a regular basis 
from the æCç annulus (see Section 2.7.3.3). The æCç annulus bleed-off frequency is variable during the life 
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cycle of the wells, however this frequency is expected to reduce over time. The bleed-off operations will be 
remotely operated from Shearwater. Annulus fluid management is further discussed in Section 2.7.3.3 .  

 JACKDAW WELLHEAD Platform 

2.7.1. Overview 
The proposed WHP location is: 56Á 54ç 3.73" N and 2Á 22' 50.73" E (ED50). The proposed WHP orientation 
is shown in Figure 2-9.  

 
Figure 2-9 Example schematic of WHP orientation. 

The WHP will comprise a compact deck on a steel substructure and will include all the necessary well slots, 
manifolds, controls and utilities as required to support production from the Jackdaw wells. All processing of 
the fluids will be carried out at the Shearwater platform. 

The platform will have a design life of twenty years and a design capacity of 215 MMScf/d (6  million Sm3/d).  

The WHP will be operated remotely from the Shearwater control room. The WHP design and its operating 
and maintenance philosophy are intended to ensure manned visits are kept to a minimum. Visits will be 
primarily scheduled for chemical and fuel resupply, and will also include well intervention campaigns, and 
planned and unplanned maintenance. Between 6 to 9 annual visits to the WHP are currently anticipated. 
Visits will be scheduled in order to ensure stable operation of the asset, but also to minimise emissions and 
discharges and improve efficient use of resources. 

Primary access to the WHP will be by helicopter. The WHP will have accommodation for 21 to 30 people. 
Facilities for personnel transfers to and from the WHP via a gangway system on a vessel (also known as 
æWalk to Workç (W2W) access) will also be provided to facilitate major activities. W2W access will be 
required for campaigns requiring higher Personnel on Board (PoB)and therefore additional accommodation, 
such as commissioning and decommissioning campaigns. During operations, a requirement for a W2W 
vessel is currently not anticipated as no major modification requiring additional PoB have been identified.  
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2.7.2. Structural Design and Installation 
The WHP design is a four-legged conventional fixed steel jacket with skirt piles supporting a topsides module. 
The jacket base dimensions will be of approximately 32 m x 32 m and the height slightly greater than 100 m 
(see Figure 2-10). Including mud mat assemblies, the footprint of each jacket leg will be around 9 m x 10 m. 
The jacket is estimated to weigh around 3,000 Te. The export riser (see Section 2.8.1) will be pre-installed 
with the jacket.  

The jacket will be transported by Heavy Lifting Vessel (HLV) and installation will take place in limited sea state 
to ensure the stability criteria are not exceeded. The jacket structure will temporarily be supported by the 
seafloor before driving of the foundation piles. The foundation elements that bear on the seafloor include the 
jacket pile clusters and mud mats. All these foundation elements are designed to support the weight of the 
jacket plus any additional loads imposed by environmental or construction conditions. The function of the 
mud mats is to provide on-bottom stability of the jacket during the installation phase. 

In order to secure the jacket post upending and set down, four piles (one per jacket leg) will be installed 
through the jacket skirts. The piles will be around 100-inch (2.54 m) in diameter and around 90 m in length. 
These piles will be driven to design penetration depth using a pile driving hydraulic hammer. Hammers vary 
in size, weight and capacity depending on the characteristics of the pile to be driven and the soil properties 
to be driven into. They are classified in terms of the maximum energy they can deliver. To assess the 
significance of the underwater noise impact, modelling was carried out for a worst-case scenario based on 
the use of an impact hammer with a maximum energy capacity of 3,500 kJ (Genesis, 2021).  
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Figure 2-10 Representative schematic of the Jackdaw WHP jacket. 

The topsides will weigh around 2,500 te. It is expected that following construction they be transported 
offshore on a HLV and installed using a single lift. A typical topsides lift is illustrated in Figure 2-11.  

 

Figure 2-11 Typical topsides lift by a HLV (example HLV).  

As shown in Figure 2-12, the WHP topsides will likely comprise three main levels (cellar, mezzanine & 
weather decks) plus an upper partial mezzanine. Each of these decks will be divided into hazardous and 
non-hazardous areas by a cross deck fire and blast wall.  
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Figure 2-12 Representative schematic of the WHP topsides from Jackdaw Pre-FEED Study.  
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2.7.3. Topsides Production Support and Utilities 
There is no topsides processing as the fluids will be received at the WHP and then exported to Shearwater 
for processing. A simplified example process flow scheme is shown in Figure 2-13.  

 

Figure 2-13 Representative schematic showing the Jackdaw process flow scheme.  

The following sections describe the main systems available onboard the Jackdaw WHP, the specific capacities 
of these systems will be refined during detailed design. 

2.7.3.1.  Production Support Systems 
A multiphase flow meter will be provided for each well flowline, followed by a manifold (located on the WHP) 
to comingle produced fluids prior to export via the export riser, to the host for processing. 

Provision will be made for future installation of a permanent pig launcher for pipeline inspection and wax 
management purposes. A temporary pig launcher will be installed at Shearwater and Jackdaw during 
commissioning operations and removed once commissioning is complete, a permanent pig launcher may be 
installed if required during future operations.  

Though facilities to allow a permanent pig launcher to be installed in the future are included in the design, 
flow assurance modelling indicates that wax will not deposit in the pipeline between Jackdaw and Shearwater 
between start-up and 2029 during normal operations as the flowrates in the line maintain the fluid 
temperature above the wax appearance temperature. Modelling suggests that wax will only start depositing 
during late field life (from 2030 onwards) once flowrates have declined sufficiently.  

Surveillance of the key flow assurance parameters (flowrate, temperature and pressure drop) across the 
pipeline and sampling of production fluids will be used to monitor the potential for wax build up in the 
pipeline over the field life. Wax deposition will be managed by injecting wax inhibitor into Jackdaw 
production fluids on the Jackdaw WHP to reduce the wax deposition rate in the pipeline.  
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Pigging is an effective control measure once the rate of wax accumulation is significant. Flow assurance 
indicates that pigging is not required as wax deposition does not occur until late in field life and wax inhibitor 
injection can adequately control accumulation for the remaining field life. A decision not to install the pig 
launcher from start-up was taken as: 

a) Jackdaw is a high temperature high pressure field with flowing wellhead temperatures >150oC 
which helps keep the production pipeline above the wax appearance temperature for the majority 
of its lifetime; 

b) pigging for wax management is not required before 2030 (and may never be required); 
c) installing a pig launcher from start-up unnecessarily increases the maintenance burden (increasing 

visit frequency and operating cost); 
d) capital cost may be reduced (by deferring investment in a pig launcher until it is required and 

installing a pig launcher with a lower design pressure once reservoir pressures have declined); and 
e) the design allows for installation of a permanent pig launcher on the WHP should it be required 

during late field life. 

2.7.3.2.  Safety Systems (Overpressure protection) 
The topsides process piping will be fully rated for Jackdaw high-pressure conditions. In an emergency, a full 
platform shutdown can be initiated automatically upon confirmed hazard detection and all signals relayed 
to the host platform for incident control. 

Emergency depressurisation is not being provided. The small topsides hydrocarbon inventory (estimated to 
be around 1,000 kg) ensures the escalation potential from a topsides release is limited. The philosophy will 
be on detection to shut in the wells and pipeline to minimise escalation.  

A pipeline overpressure protection system (OPPS) will be installed between the manifold and the export riser. 
The OPPS will protect the pipeline to Shearwater from Jackdaw high-pressure conditions. On detection of a 
higher pressure than a pre-set value, the OPPS will close the topsides pipework preventing the overpressure 
condition from travelling further downstream to the pipeline. Additional overpressure safety systems, 
including the platform emergency shutdown system will or should activate prior to the OPPS activation. 
Operation of the OPPS will be very infrequent and only required during unplanned events in the event all 
other safety systems have failed.  

To maintain the OPPS integrity level a programme of inspection, maintenance and testing will be followed.  

The export riser and length of pipeline along the seabed closest to the WHP will be fortified (i.e. spool and 
pipeline walls will be thicker). The fortified zone ensures that the sections of the pipeline closest to the facilities 
would not rupture during an overpressure event. The length of the fortified zone is expected to be 160 m at 
the Jackdaw WHP and 180 m at the Shearwater platform ends. Further details on the subsea infrastructure 
is provided in Section 2.8. 

2.7.3.3.  Annulus Fluid 
As discussed in Section 2.6.9, an Annulus Management System (AMS) will be in place on the Jackdaw WHP 
to bleed pressure from the æCç annulus as required. The AMS will consist of a remotely operable valve to 
allow for controlled bleed off from the æCç annulus. 

Fluids from the æCç annulus will be bled off intermittently and routed to a storage vessel. The fluids from this 
vessel will be sampled prior to offloading to a supply vessel and returned to shore for treatment and disposal.  

The vessel is sufficiently sized (approximately 50 m3) to allow for offloads every two months. The vessel 
offloads will be planned during manned operations.  
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2.7.3.4.  Diesel Storage and Distribution 
A diesel storage tank (approximately 50 m3) will be provided to supply diesel for main power generation 
and for the crane. Diesel will be re-stocked onboard the Jackdaw WHP from supply vessels during manned 
periods.  

2.7.3.5.  Chemicals 
Production chemistry issues can occur as a result of chemical and physical changes to the wellstream fluid as 
it is transported from the reservoir through the processing system. To prevent fouling including deposition of 
scales, wax and gas hydrates a number of chemicals will be injected at the Jackdaw WHP.  

Most of the utilities on board are associated with chemical injection and include facilities for: 

Â methanol (used for hydrate suppression); 
Â scale inhibitor (applied to prevent scale deposition); and 
Â wax inhibitor (applied to prevent wax deposition). 

Chemical storage requirements will be sufficient for two months requirement.  

Scale and Wax inhibitor chemicals will be supplied via tote tanks. Methanol will normally be bunkered with 
a provision to supply via tote tanks. When transferring a chemical to its respective storage tank, the tote tank 
will be moved from the laydown area into its designated decanting area on the weather deck. Due to the 
potential for spillages to occur, bunds will be provided around specific areas that have been designated for 
tote tank storage and decanting operations. 

The scale inhibitor and wax inhibitor will be stored on the WHP in separate atmospheric tanks with a capacity 
of approximately 22 and 35 m3 respectively.  

Methanol will be stored in a storage tank, the volume of which will be based on the maximum number of 
production start-ups between visits and will be confirmed during detailed design.   

Methanol and scale inhibitor will be injected at the well trees upstream of the choke (two of the wells will 
require downhole scale inhibitor injection) for hydrate inhibition during well start-up and for scale prevention 
respectively. Wax inhibitor will be injected to the production header to manage wax deposition in the pipeline 
to Shearwater (expected from 2030 when low production flowrates mean the production fluids cool in the 
pipeline to below the wax appearance temperature) as well as the Shearwater export pipeline. Studies to 
assess the need and timing for the wax inhibitor injection are ongoing. During normal operations wax 
deposits are not expected.  

No instrument air will be provided on the platform therefore valves will be either hydraulically or electrically 
actuated. Hydraulic controls will be supplied from the main hydraulic power unit housing a hydraulic supply 
tank. The hydraulic system on the WHP will function as a closed loop system, and a maximum hydraulic oil 
inventory of 1,500 litres will be stored on the platform. 

Chemicals will be re-stocked onboard the WHP from supply vessels during manned periods. 

2.7.3.6.  Open Drain System 
Segregated open and closed drain systems will be available on the Jackdaw WHP. The function of the closed 
drain on the WHP is discussed in Section 2.7.3.7 . 

The open drains will collect rainwater and deck-washing from all decks in hazardous areas. During 
maintenance activities (only when the platform is manned), there may be small amounts of hydrocarbons 
and/or chemicals contained within the open drains streams. Hydrocarbons will be routed to tote tanks for 
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disposal onshore. This operation will occur under manual control during planned visits. Residual discharges 
of water to sea will be via a drains discharge pipe. When the platform is unmanned, the open drains system 
will collect rainwater. This will be routed to sea via the drains discharge pipe. The design will ensure that any 
discharge meets regulatory requirements as specified in the OPPC Regulations. An analyser is included at 
the inlet of the drains caisson to provide verification. 

2.7.3.7.  Closed Drain System 

Closed drains will collect liquid drains from piping resulting from maintenance operations, which will take 
place under manual control during planned visits. Liquid drains will be routed to a storage vessel with 
sufficient capacity for the expected liquid drains volume (approximately 20 m3). This storage vessel will act 
both as a collection and vapour/liquid separation system. Accumulated liquids will be routed to a tote tank 
for disposal onshore. 

2.7.3.8.  Intermittent Vent System  

The intermittent vent system provides a safe and reliable means for disposal of hydrocarbon gases arising 
from the following operational activities: 

Â Depressurisation of the WHP topsides after a shut-down lasting more than 24 hrs (approximate 
volume 1,000 kg hydrocarbons) this is required to prevent hydrate formation on the topsides. 

Â Gas venting from intermittent maintenance operations (WHP flowlines, SSIV testing, manifold and 
header) occurring once per year (approximately 4,500 kg).  

Â The vent system may also receive nitrogen purge gases from the AMS, which may contain traces of 
off-gases from the drilling fluids in the annulus.  

Â Potential depressurisation of the wellhead tubing for cold start-up following shut-down and when 
the pipeline is fully depressurised (approximately 46,000 kg hydrocarbons per year). These 
emissions have been included on an annual basis. The amount is based on planned number of 
shutdowns and start-ups. This is required to manage the risks to the topsides pipework due to low 
temperature experienced during start-up.  

The latter scenario could occur following a planned long-duration shutdown, such as a Turn Around (TAR) 
at the host, or following an unplanned event.  

In addition, during the WHP commissioning and wells initial start-up, individual wells will be sequentially 
flown through the cold start up vent system, as described in 2.6.8 and 2.7.4.  

All sources of intermittent vents gas are routed to the closed drains storage vessel and the gas separated from 
the vessel will be disposed of via the intermittent vent system.  

2.7.3.9.  Power Generation and Combustion Equipment 
Power will be required notably for running utility equipment topsides and for the LQ. Normal lighting will be 
supplied from the main power supply and emergency lighting is supplied from the Main UPS. 

The maximum normal power load demand on-board the Jackdaw WHP has been estimated to be 
approximately 75 kWe during unmanned periods and 335 kWe during manned periods. During cold start-
up operation when manned, the maximum load will be 470 kWe. Based on this maximum load, it is currently 
proposed to use three packaged diesel generators as follows:  

Â a single generator to supply peak unmanned operating load; 
Â a second to supply peak manned load; and 



JACKDAW FIELD DEVELOPMENT PROJECT 

PROJECT DESCRIPTION  

 

2-35 
 

Â a third generator to provide spare capacity for maintenance or shutdown and during cold start-up 
operation when manned. 

The diesel generators will each have an integrated diesel tank with diesel supplied from the main diesel 
storage tank. No dedicated emergency power will be available. Vital power will be provided by 
uninterrupted power supply (UPS) when main power is lost.  

A diesel platform crane will be required for lifts up to 40 te, dictated by the heaviest single item lift (during 
well intervention and maintenance).  

The combustion equipment on the WHP when aggregated together could possibly consist of: 

Â three diesel driven power generators; 
Â a diesel crane.  

The maximum rated thermal input of this combined combustion equipment was assessed to be less than 5 
MWth and is therefore below the 20 MWth threshold necessitating a GHG permit to be in place. In addition, 
the proposed individual power generators will be designed as single-fuel and as a result, should fall outwith 
the scope of the Medium Combustion Plant Directive requirements.  

2.7.3.10.  Waste Storage 
The majority of the weather deck will be laydown area to allow suitable space for well intervention equipment 
but also spare space for any solid and liquid waste requiring storage before backload to shore. The lower 
two decks will also have laydown areas. A dedicated laydown will also be available close to the galley for 
accommodation waste.  

Sufficient space will be available in the laydown areas for waste receptacles facilitating offshore segregation 
and disposal. Management of waste on the Jackdaw WHP is further discussed in Section 10.  

2.7.3.11.  Living Quarters 
Full LQ will be sized to accommodate a maximum of 21 to 30 personnel. The LQ will include: cabin areas, 
a sick bay, a galley, a laundry store, office space, a workshop and local equipment room.  

All black and grey water from the LQ will be routed to a sewage macerator prior to overboard discharge. 
Food waste will be ground to an extent that it can pass through a 25 mm grid before being discharged 
overboard without further treatment. 

2.7.3.12.  NavAids 
Navigational aids on the wellhead platform will be provided in accordance with the latest regulations (CAP 
437, IALA O-139 and DECC). A marine light will be installed on each corner of the platform to provide 360-
degree visibility from all directions. Two secondary marine lights will be installed on the opposite corners of 
the structure and two subsidiary marine lights will be installed at the horizontal extremities of the structure. In 
addition, two fog horns will be located at the outer edges of the platform (north - south or east - west, 
respectively). Aeronautical obstruction lights (AOL) will be located at the top of the crane and on the crane 
boom in accordance with CAP 437. Helideck marking will comprise perimeter lights, floodlights, status lights, 
an illuminated windsock and a Circle-H lighting system.  

The NavAids will be continuously powered by diesel generators. During unmanned periods this will be via 
one generator with two in standby and during manned periods via two generators with one in standby. In 
the unlikely event that all three generators fail, emergency power will be provided by an uninterruptible 
power supply to the navigation and obstruction signals and lights with an autonomy time of 96 hours, in 
accordance with IALA Standard for Marking of Man-Made Offshore Structures O-139.  
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The primary means of monitoring the function of NavAids will be via the WHP Integrated Control and Safety 
System (ICSS), which will be integrated with Shearwaterçs ICSS, with signals transmitted directly to the host 
via microwave telemetry system using Line of Sight. Microwave is a line-of-sight wireless communication 
technology that uses high frequency beams of radio waves to provide high speed wireless connections that 
can send and receive voice, video, and data information. The WHP NavAid system will be continuously 
monitored from the Shearwater control room via the Process Control sub-system of this ICSS. The WHP CCTV 
system will provide additional means of monitoring the NavAid function, with images transmitted to the 
Shearwater platform via the telemetry system. The NavAid system will be maintained in accordance with the 
vendor recommendations. 

In addition to alarms which will be shown in Shearwaterçs system via ICSS and the battery back-up power 
supply, in the event of failure of the main system lights the two secondary marine lights and two subsidiary 
marine lights will act as back-up lighting. 

2.7.4. Commissioning 
The intent is for the majority of the topsides pre-commissioning scopes to take place onshore in the 
construction yard before installation, to minimise the offshore scope of work and associated safety risk. 
Offshore commissioning will cover commissioning check procedures and dynamic commissioning required 
after integration of the topsides facilities. This entails system-energise checks and testing to verify system 
functionality, to confirm operational performance in accordance with project design and specification and to 
check systems inter-operability. 

Leak testing on the WHP will be required to ensure integrity of the export riser tie-in and to re-test the 
hydrocarbons systems.  

Initial pipeline commissioning activities will take place at the WHP including temporary pigging activities. 
Further details regarding the pre-commissioning and commissioning of the pipeline to host are provided in 
Section 2.8.4.  

Introduction of first hydrocarbons to the WHP will occur only upon full completion of these commissioning 
scopes when all the systems are deemed fit for operation. The bringing online of the Jackdaw wells is 
described in Section 2.6.8.  

 PIPELINES AND SUBSEA INFRASTRUCTURE 

2.8.1. Overview 
Jackdaw fluids from each well will be commingled on the WHP topsides before being exported to the 
Shearwater platform via a new single 12"/18ó PiP pipeline connecting to a new riser to be installed on 
Shearwater A. SSIVs (gravity based) will be included at each end of the pipeline, between the pipeline ends 
and respective fortified zones. A new umbilical (approximately 300 m long) will be installed to connect the 
SSIV at the Shearwater end of the pipeline to the Shearwater C platform. At the time of writing an umbilical 
is not expected to be required for the SSIV at the Jackdaw end of the pipeline however this is captured as an 
uncertainty in Section 2.11. As discussed in Section 2.5.3, the entire length of the Jackdaw to Shearwater 
pipeline system will be lined/clad with CRA material to mitigate the corrosive effects of the Jackdaw fluids. 
The pipeline maximum incidental pressure will be approximately 220 barg.  

An overview of the proposed subsea layout is shown in Figure 2-1 and summarised in Table 2-9.  
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Table 2-9 Subsea infrastructure for the proposed Jackdaw Project.  

ITEM PIPELINE SECTION / OTHER INFRASTRUCTURE DESCRIPTION LENGTH 

1 

Riser at Jackdaw WHP 381 mm (15å) outer 
diameter (OD). The riser 
does not require to be 

PiP. 

~108.5 m  

2 
Spools connecting riser at Jackdaw WHP to the 

SSIV  
14å or 15å OD. The 

spools do not require to 
be PiP. 

~160 m of fortified spools 
(including cooling spool) 
and ~50 m other spools 

3 
Jackdaw SSIV (inc. Potential cooling manifold â 

see 2.11 Project uncertainties) 
SSIV Structure, 14å or 
15å piping OD, gravity 

based 

~7.5 m 

4 

Main pipeline (including transition ends and 
trenched and buried section).  

457 mm (18å) PiP outer 
diameter 

31,000 m (approximately 
300 m transition length at 

WHP end, 30,600 m 
trenched and buried and 
100 m transition length at 

Shearwater). 

5 
Shearwater SSIV SSIV Structure, 14å 

piping OD, gravity 
based 

~7.5 m 

6 
Tie-in spools at approach to Shearwater 356 mm (14å) OD. The 

spools do not require to 
be PiP. 

~180 m of fortified spools 
and ~60 m of other spools 

7 
New Jackdaw riser at Shearwater 356mm (14å) OD. The 

riser does not require to 
be PiP. 

~115 m  

8 
SSIV Umbilical at Shearwater Umbilical from SSIV to 

SWC platform 
~300 m 
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Figure 2-14 Jackdaw export pipeline proposed tie-in approach at Shearwater A.  

Fortified tie-in spools (total length of approximately 160 m) and other expansion spools of approximately 50 
m will connect the export riser at the WHP to the SSIV and subsequently the main length of pipeline.  

The main pipeline will be approximately 31 km in length. At the Shearwater platform the pipeline will be 
connected to a new riser via a SSIV and fortified tie-in spools (total length of approximately 180 m) and 
approximately 60 m of other expansion spools.  

In order to reduce the thermal load and axial stress on the pipeline, cooling of the Jackdaw fluids is required 
before entering the main pipeline length. To achieve the required temperature reduction, a cooling spool will 
be incorporated within the tie-in spool or pipeline at the Jackdaw WHP end of the line. This will take the form 
of an un-insulated section of pipeline, incorporated within the tie-in spool and the start of the pipeline. It is 
expected that the cooling spool will be laid in a concrete trough and protected using either a steel grate or 
glass reinforced plastic (GRP) covers (discussed further in Section 2.8.3).  

Out with the 500 m zones (that is in æopen waterç) the new export pipeline will cross over the Judy to Culzean 
telecommunications cable and the Pierce gas export pipeline. Within the Shearwater 500 m exclusion zone 
the pipeline will cross over three existing lines. Crossings are summarised as follows:  
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Â The Scoter umbilical which is expected to be out of service at the time of Jackdaw pipeline 
installation. The full removal of the Scoter umbilical will be delayed until post Jackdaw Cessation of 
Production (CoP) due to the crossover with the new export pipeline) This crossing will be within the 
Shearwater 500 m zone; 

Â Arran pipeline and the Arran umbilical. This crossing will be within the Shearwater 500 m zone 
and both the pipeline and umbilical will likely be captured within the same crossing; 

Â The 12å Pierce Gas Export Pipeline (installed as part of the Pierce Depressurisation Project). This 
crossing will be out with any 500 m zone; 

Â Judy to Culzean (Tampnet) fibre optic cable. This crossing will be out with any 500 m zone.  

Within the Shearwater 500 m zone, it is possible that the tie-in spools will also be laid in concrete troughs 
and protected using either a steel grate or GRP covers.  

2.8.2. Installation of the Export Pipeline and SSIV Control Umbilical 
The export riser at the WHP will be integrated into the jacket and therefore installed with the jacket. 

The tie-in spools, umbilical(s) as required and gravity based SSIVs at both platforms (including the cooling 
spool at the WHP) will be installed using Construction Support Vessels and/or Dive Support Vessels (DSV) 
and will be protected/supported using a combination of concrete mattresses and 25 kg grout/sandbags and 
potentially GRP covers over the cooling spool (see Section 2.8.3).  

The main pipeline will be trenched and backfilled to provide protection from third party interaction and to 
prevent upheaval buckling (UHB). A pipeline burial depth of 1 m to top of pipe (ToP) is sufficient to prevent 
UHB. A plough will be used to create the trench and the pipeline will be installed by either reel lay or S-lay 
method using dynamically positioned (DP) vessels.  

The pipeline burial depth (1 m to ToP) is designed to be sufficient to prevent UHB however it is possible that 
at some locations the backfill cover height may not, on its own, be sufficient to resist UHB. At these locations 
the addition of spot rockdump may be required. Whilst trenching to a greater depth could reduce the 
requirement for rock, there are practical limitations on achievable depth, and experience from the wider 
Jackdaw to Shearwater area suggests that burial to a greater depth is not likely to be guaranteed, and spot 
rockdump would likely still be required to ensure that snagging points did not present themselves. The use of 
spot rockdump is discussed further in 2.8.3. 

The shearwater SSIV umbilical will be pulled into a J-Tube on the Shearwater æCç platform and routed along 
the seabed to the new SSIV which will be located to the North at the pipeline end flange.  The umbilical will 
be protected by use of concrete mattresses and grout bags, any crossings are expected to similarly be 
constructed with concrete mattresses and grout bags.  

2.8.3. Stabilisation and Protection Material  
Table 2-10 presents the anticipated maximum quantities of rockdump, mattresses (6 m (L) x 3 m (W) x 0.3 
m (H)), grout bags (25 kg grout bags) GRP covers (3 m (L) x 2 m (W)) and concrete troughs (5 m (W)) 
required at the proposed development.  
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Table 2-10 Anticipated stabilisation and protection requirements.  

AREA ROCK 
(te)1 

MATTRESSES 
(NUMBER)1 

25 KG GROUT 
BAGS 

(NUMBER)1 

GRP 
COVERS1 

(NUMBER) 

CONCRETE 
TROUGHS 

(LENGTH (m)) 
Jackdaw approach (within the 
Jackdaw 500 m safety zone)  0 100 2,000 250 200 

Main export pipeline length in 
open water out with cable 
crossing and 500 m zones 

90,000 0 2,000 0 0 

12å Pierce gas export pipeline 
crossing in open water 9,000 70 0 0 0 

Judy to Culzean 
telecommunications cable 
crossing in open water  

9,000 70 0 0 0 

Shearwater approach (within the 
Jackdaw 500 m safety zone and 
outwith any crossings 

0 100 2,000 250 200 

Shearwater SSIV Umbilical 
protection and crossing support 

0 120 1,000 0 0 

Crossings within the Shearwater 
500 m zone  4,500 100 0 0 0 

Totals 112,500  560 7,000 500 400 
1 All quantities provided include a 100% contingency.  
Note: it is expected that the Pierce gas export pipeline and the Judy to Culzean telecommunications cable will be captured 
within the same crossing, due to their proximity, however studies are ongoing such that the ES assumes two separate crossings. 

Within the 500 m zones of each platform, mattresses and 25 kg grout bags will generally be used to protect 
the surface laid tie-in spools. The exception is the use of GRP covers over the cooling spools.  

The cooling spools at the WHP will be laid in concrete troughs and protected either with steel grating or with 
GRP covers. This approach is used as laying the spools on the seabed and protecting then with mattresses, 
grout bags or rock would reduce the cooling potential of the spool. The use of a trough and either steel 
grating or GRP covers allows water to move over the spool, therefore increasing the rate of heat loss. If GRP 
covers are selected it is possible that rockdump will be added to the edges (skirts) of the covers to hold them 
in position.  

As discussed, the main length of pipeline will be trenched and buried. However, rock will be used at crossings 
and for upheaval buckling (UHB) mitigation. The length of pipeline covered by rock will be minimised as far 
as possible during detailed design. The latest information from FEED estimates a worst-case 
proportion/length of pipeline that could potentially be covered by rock is 12.2 km, assuming: 

a) UHB: Up to 11.2 km of the pipeline (includes 100% contingency) may require rock to manage 
UHB. The width of rock required for UHB is estimated to be up to 6 m, resulting in an area 
impacted up to 67,200 m2.  

b) Open water two pipeline crossings â up to 1 km for 2 crossings x 13 m berm width, resulting in 
an area impacted up to 13,000 m2. Rationale: Changes to the Pierce gas export pipeline design 
and Jackdaw design development during FEED permit the Pierce and Judy to Culzean 
telecommunications cable to be crossed within a single crossing.  

The concrete mattresses, grout bags, GRP covers and concrete troughs will be designed to facilitate easy 
removal at the end of field life.  
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2.8.4. Pipeline Commissioning 

Following installation of the pipeline a series of pre-commissioning activities will be undertaken. Some of 
these will be undertaken onshore with the following activities required once in the field: 

Â Flooding, cleaning and gauging of the new pipeline; 
Â Hydrostatic strength testing; 
Â Installation of potable water-based gels in all pipeline ends; 
Â Tie-in of the pipeline to the tie-in spools and risers; 
Â Hydrostatic leak testing of the combined Jackdaw to Shearwater pipeline system; 
Â Function testing of the SSIVs and associated instrumentation 
Â De-watering of approximately 2,100 m3 via the Shearwater platform and mono-ethylene glycol 

(MEG) swab of the combined Jackdaw to Shearwater pipeline system; and 
Â Filling of the pipeline system with nitrogen as part of the dewatering operation. The pipeline shall 

be left filled with nitrogen at a minimum pressure of 1 bar above seabed ambient pressure. The 
pipeline may then be further pressurised with nitrogen if required to facilitate start-up operations. 

Table 2-11 summarises the chemical use and discharge for pipeline pre-commissioning. The activities 
identified and their associated chemical use will be detailed in a chemical permit application, submitted to 
OPRED for approval prior to execution.  

Table 2-11 Chemical use and discharge during the pipeline pre-commissioning activities. 

ACTIVITY CHEMICAL TYPE DISCHARGE OPERATIONS 

Flood, clean, gauge, hydrotest and 
gel-fill the new pipeline 

Â Hydrotest inhibitor; 
Â Tracer dye; 
Â MEG-based gel. 

Discharged to sea at the seabed or 
Shearwater platform during initial or 
subsequent operations. 

Install spools and SSIVs 
Â MEG-based gel; 
Â Dye sticks. 

Discharged to sea at the Jackdaw and 
Shearwater platforms. 

Install umbilical & function test 
SSIV 

Â Hydraulic Control 
Fluid 

Discharged to sea at the SSIV 

Leak test complete pipeline system 
Â MEG/water; 
Â Tracer dye. 

Discharged to sea at the seabed. 

De-water complete pipeline system 
Â MEG. Discharged to sea at the Jackdaw 

platform. 

During start-up, the pipeline will be depressurised, and nitrogen purged through the Shearwater High 
Pressure (HP) flare system upon initial start-up.  

2.8.5. Operations and Maintenance 
During its operational life time, the pipeline will be subject to regular inspections to monitor depth of burial 
and span formation.  

The system design will facilitate continuous wax management using chemicals. The pipeline will also be 
designed to allow for operational pigging, but this is not expected to be required during production. 
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 JACKDAW FLUIDS PROCESSING AND EXPORT AT SHEARWATER  

2.9.1. Overview 
Shearwater is a fixed manned installation located approximately 225 km east of Aberdeen, and 
approximately 30 km north west of the Jackdaw field. It comprises the Shearwater A WHP connected by an 
80 m bridge to the Shearwater C integrated PUQ platform. The field is a high pressure / high temperature 
(HPHT) field.  

Production at Shearwater began in 2000. The platform was originally designed for production from HPHT 
platform wells drilled over Shearwater A with an operating pressure of 80 â 90 barg. Shearwater is also 
producing normal pressure and normal temperature (NPNT) gas condensate from Fram and Starling subsea 
field developments in addition to native production (Figure 2-15: note: Scoter and Merganser are shown on 
the figure but stopped producing in December 2020).  

 
Figure 2-15 Shearwater field overview. 

In addition, the Arran tie-back became operational in 2021. Prior to Jackdaw subsea installation works 
commencing, reconfiguration of existing subsea infrastructure at Shearwater took place during 2021 which 
included installation of the new Arran umbilical to Shearwater C, disconnection of the Scoter tie-in spools 
from Shearwater A Scoter riser followed by installation and tie-in of the new Arran pipeline and spools to 
the Scoter riser. Additionally, the Pierce depressurisation gas export pipeline was installed and tied into the 
FGL subsea isolation valve (SSIV) during the Summer of 2021.  

The nominal design capacity of the Shearwater platform is as follows: 

Â Gas export is 410 MMScfd (11.6 million Sm3/d).  
Â Condensate export is 99,000 bpd (15,740 m 3 per day); and 
Â The PW system has a capacity of 9,000 bpd (1,431 m3 per day). 

From the Shearwater C platform wet gas is exported via the FGL pipeline through the SEGAL system. 
Modifications were made in 2021 to route the export gas to the Fulmar Gas Line (FGL). The FGL connects a 



JACKDAW FIELD DEVELOPMENT PROJECT 

PROJECT DESCRIPTION  

 

2-43 
 

number of fields in the CNS to the St. Fergus Gas Terminal. Condensate is exported via the FPS to the INEOS 
facilities at Kinneil. No change is expected to the condensate export from the Shearwater platform.  

2.9.2. Current Shearwater Process Facilities Overview 

Currently well stream fluids from the Shearwater A platform are transferred across a pipe bridge to the main 
processing facilities on Shearwater C. 

Produced fluids are received topsides where the pressure is reduced through chokes before being directed to 
the 1st Stage Separator (three-phase separator). The Shearwater platform is capable of operating in either 
HP or LP mode. HP mode is described when the 1st Stage Separator is operating in 80 â 90 Barg range. This 
was the case when only the platform wells were producing over Shearwater. The 1st Stage Separator currently 
operates at ~34 Barg (considered to be LP). 

Condensate from the 1st Stage Separator flows to a 2nd Stage Separator where it undergoes further 
separation. Gas is directed to the amine and dehydration systems. Water is routed and treated through the 
PW system.  

Condensates leaving the 2nd Stage Separator are pumped via booster pumps to the liquid metering package, 
prior to export. The export temperature is controlled by the condensate cooling system. Separated gas flows 
via the amine system, which is the primary mechanism for the removal of corrosive gases (i.e. H2S and CO2), 
to the gas dehydration system where further liquids are removed from the gas stream before export. 

PW from the 1st Stage Separator flows to the HP hydrocyclone. PW from the 2nd Stage Separator is routed 
to the LP hydrocyclones. PW from all hydrocyclones is then routed to the degasser vessel. Any flash gas 
separated in the degasser is disposed of via the LP flare drum. 

From the degasser vessel, PW can undergo different routing options as follows:  

Â It can undergo further treatment by flowing through ceramic membrane treatment and a Compact 
Flotation Unit (CFU). Depending on the treatment requirements, PW leaving the degasser will be 
further treated in both of these treatment packages before discharge via the PW caisson.  

Â If the PW fluids are of sufficient cleanliness, they can be discharged directly overboard downstream 
of the Degasser via the PW caisson.  

Â Finally, PW can be routed back to the 2nd Stage Separator via a recycle pump. PW recycling 
enables to maintain a minimum flow through the hydrocyclones. 

The HP flare system is designed to collect and dispose of hydrocarbon releases from all sources with a design 
pressure greater than 16 barg. The LP flare system is designed to collect and dispose of hydrocarbon streams 
below 16 barg. 

2.9.3. Shearwater Topsides Modifications 
There will be modifications to both the Shearwater A wellhead platform and the Shearwater C process, 
utilities and quarters platform as described below. The processing and export of the Jackdaw fluids received 
at Shearwater is further explained in the following section (Section 2.9.4).  
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Shearwater A 

New reception facilities will be installed as follows:  

Â A new 14å riser and a riser emergency shut-down valve (ESDV) will be tied in into the existing 
Shearwater production and test manifolds. Some disturbance to the Shearwater cuttings pile may 
be required to allow access and installation of the new riser. This is further discussed in Section 6.  

Â The inlet facilities downstream of the riser will include a blowdown module for operational and 
manual depressurisations.  

Â A new meter will be fitted to Shearwater wells comingled flow prior to it meeting the subsea tie-
back flows in the production header.  

Â A connection for temporary pigging facilities will be provided for pipeline commissioning purposes. 
Â Space will be provided for a permanent pig trap if required later in field life. 
Â There will also be utilities connections to the instrument and air systems included in the Brownfield 

scopes. 

Shearwater C 

Â Telecoms antennas, communications and radio equipment. 
Â Modifications to the acid gas removal unit to accommodate removal of some CO2 and H2S from 

Jackdaw fluids, including an alternative atmospheric discharge point for the amine unit (CO2 and 
H2S) away from the LP flare. (Amine unit is a closed loop system and there is no discharge to water) 

Â Piping changes to the amine pre-coolers to support Jackdaw fluids processing. 

All support vessels associated with the Shearwater topsides modifications are discussed in Section 2.10. All 
the vessels involved with this work including the flotel are expected to use DP.  
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2.9.4. Jackdaw Fluids Processing and Export 
Shearwater will have sufficient capacity to accommodate Jackdaw production. The Jackdaw fluids will arrive 
at Shearwater via a dedicated new riser. A simplified process flow scheme showing the Shearwater facilities 
after the Jackdaw fluids come online is shown in Figure 2-16. 

 

Figure 2-16 Shearwater process flow diagram after Jackdaw fluids come on line.  

To accommodate production from Jackdaw, Shearwater will operate in a æsplit pressureç configuration during 
Jackdaw early field life (up to 2028). The æsplit pressureç mode will entail decoupling the test separator from 
the 1st stage separator in order to allow each separator to operate at different pressures. The test separator 
will be dedicated to the Jackdaw field with an operating condition of 84 barg and the 1st stage separator 
will be dedicated to the other fields and platform wells with a lower operating pressure. Once the arrival 
pressure of Jackdaw drops, the operating configuration on Shearwater will revert to original/current 
configuration. 

Gas leaving the top of both separators will pass to the amine pre-coolers. These coolers will operate in HP/LP 
mode. One cooler will be dedicated to Jackdaw in HP mode and other cooler will be in LP mode to cool 
fluids from the 1st stage separator before gas processing and export.  

Condensate from the test separator at 84 barg will flow to the 2nd stage separator, as per the existing 
processing route. 

Jackdaw PW will flow from the test separator flows to the inlet of the 1st stage separator where it will be co-
mingled with PW from the other Shearwater satellites and the native wells. As can be seen from Section 
2.9.1, the expected combined PW rates from Jackdaw and Shearwater are within the current capacity of the 
produced water system, however there is an option to increase the capacity in future, if required. Figure 2-16 
illustrates the anticipated PW treatment process at Shearwater at the time Jackdaw comes on-stream. 

2.9.5. Incremental Produced Water Discharge 
Figure 2-16 illustrates the current Shearwater PW process. There is an option to increase Shearwater PW 
capacity to 15,000 bpd if required during later field life. Based on the current Shearwater PW capacity 
Jackdaw production may contribute up to 50% of the total PW system capacity (based on Jackdaw P90 
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average PW rate) and approximately 10% of the total PW system capacity (based on Jackdaw P50 average 
PW rate). 

2.9.6. Incremental Flaring 
No incremental emissions from LP flaring at Shearwater due to the Jackdaw tie-back are anticipated. As 
discussed in Section 2.5.3, the amine unit emissions (primarily CO2) are currently routed to the Shearwater 
LP flare system. The introduction of Jackdaw production has the potential to affect the LP flare performance 
by increasing the proportion of non-combustible gas in the flare stream. To ensure the LP flare remains lit 
with the addition of Jackdaw, the amine unit emissions will be re-routed to a dedicated discharge point 
(Section 2.9.7).  

There will be no additional continuous flaring via the HP flare arising from the introduction of the Jackdaw 
fluids. It is expected that during commissioning and following cold start-up the pipeline will be routed to HP 
flare as described in Section 2.6.8. Approximately 770 te/yr of flared hydrocarbon are included as a 
conservative estimate.  

During a shutdown, the pipeline may need to be depressurised via the Shearwater HP flare. The need for 
flaring and, if so, the flared quantity will depend on the duration of the shut down and can range from no 
depressurisation, partial depressurisation to full pipeline depressurisation.  

Shut down requiring full depressurisation of the pipeline is considered unlikely and would only occur when 
measures to avoid full pipeline depressurisation have been exhausted. Such measures include: 

Â Pre-dosing of the pipeline prior to planned shutdown; 
Â Subsea temperature monitoring; and  
Â Partial depressurisation of the pipeline to extend the time before cold-start would be necessary. 

As a worst case scenario, the impact assessment has assumed one full depressurisation per year, requiring 
250 te hydrocarbon to be flared. 

2.9.7. Incremental Discharge from Amine Unit 
It is expected that even with the addition of Jackdaw production at Shearwater the co-mingled gas will be 
within the original design envelope of the amine system. However, as a result of producing Jackdaw fluids 
with a 4.2% mol CO2 content, there will be an incremental volume of CO2 and H2S in the amine unit 
emissions, as such all will be directed to a new atmospheric discharge on Shearwater.  

The amine system is a closed loop process and there are no discharges to water from the system. 

Shearwater uses an amine based removal unit to extract some of the CO2 and H2S present in all field gas to 
make sure the produced gas is within the required specified limits for export. The amount of CO2, H2S 
removed from the gas is controlled by the chemical composition of the amine (solvent) used, circulation rates 
and amine concentration amongst other parameters. All these parameters are carefully optimized in 
operations to meet gas export specifications.  

The spent amine (solvent) is recycled by applying high heat treatment. This causes the spent amine to release 
the CO2 and H2S it has absorbed and is then fit for reuse and is recycled back within the unit for continuous 
removal of CO2 and H2S from the inlet gas. The released gas (CO2, H2S) is then emitted through the new 
discharge point. Figure 2-17 outlines the flows for the amine system. 
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Figure 2-17 Outline of flows for the Shearwater Amine System 

Following the æreplumbç or reconfiguration in 2021 of the Shearwater platformçs gas export away from the 
SEAL pipeline into the Fulmar Gas Line (and onto the onshore terminal at St Fergus), we have now been able 
to assess the potential to increase the Shearwater export gas CO2 concentration, with the effect of reducing 
offshore CO2 emissions. 

The solvent use would be optimised to provide a high H2S / low CO 2 removal efficiency. This is expected to 
result in ensuring H2S is removed offshore (to ensure pipeline integrity) whilst allowing an increased 
proportion of CO2 to remain in the export gas within the required gas export specifications.  

The impact of this is discussed further in Section 7. 

2.9.8. Incremental Fuel Usage 
No new combustion equipment is required with the addition of Jackdaw production at Shearwater. There 
may be some incremental energy and fuel gas usage on Shearwater as a result of Jackdaw production, but 
this would only be a small impact. This is discussed further in Section 7. 

2.9.9. Incremental Chemical Use 
The addition of the Jackdaw fluids will increase the existing demulsifier and export corrosion inhibitor 
consumption on Shearwater. Corrosion inhibitor is injected into the processed export condensate to protect 
the carbon steel export pipeline. This can be managed within the existing facilities. 

 SUPPORT VESSELS  
A number of support vessels will be required during the jacket installation, drilling, topsides installation, 
subsea installation, pipeline pre-commissioning, and Shearwater topsides modifications. An estimation of the 
vessel requirements and their associated fuel consumption during each of these activities is provided in Table 
2-12.  
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Table 2-12 Estimated vessel types and associated fuel consumption during the Jackdaw Project. 

VESSEL TYPE 
DURATION (Note 1) 

(days) 
TOTAL FUEL 

CONSUMPTION (Te) 
WHP Jacket Installation (Q3 2023) 
HLV piling and jacket 19 700 
Tugs 72 1,800 
Barges 84 2,100 

Subtotal 4,600 
Drilling (Q3 2023 to Q2 2025)  
HDJU Rig 513 12,825 
AHV (x3) 40 3,000 
ERRV (transit) 22 77 
ERRV (working) 513 410 
Supply Vessel (transit) 385 3,850 
Supply Vessel (working) 129 194 
Helicopter 769 hours 385 

Subtotal 20,740 
Topsides Installation (Q3 2024) 
Heavy Lift Vessel (HLV) topsides 16 650 
W2W vessel 67 98 
Tugs 35 875 
Barges 41 1,025 

Subtotal 2,648 
Pipeline Installation (2024-2025) 
Pipelay Barge 39 1,286 
Pipelay Support Vessel 43 1,075 
Rock Dumping 10 100 
Construction Vessel 7 103 
DSV 46 700 
Guard Boats 73 58 
Trenching Vessel 16 277 
Backfill Support Vessel 10 158 

Subtotal 3,756 
Shearwater Host Modifications (2023 to 2025) 
DSV 19 281 
Hydrotesting & Commissioning  1.25 31 
Flotel  36 960 

Subtotal 1,272 
Production Phase (per annum)   
ERRV (transit) 18 180  
ERRV (working) 48 72 
Supply Vessel (transit) 18 180 
Supply Vessel (working) 5 7 
Helicopter 54 hours 27 

Subtotal 466 
Note 1: The total duration in days include mobilisation, transit, working, demobilisation and non-productive time.  
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 PROJECT UNCERTAINTIES 
This ES was prepared during the Define Phase of the project. As a result, some assumptions have been made 
in order to undertake the IA. Where assumptions have been made, the environmental worst case option was 
assessed. Assumptions and uncertainties are outlined below:  

Â Production profiles based on models have a certain degree of uncertainty associated with them. The 
production profiles presented in this ES are based on a high case and are an annualised average of 
the projected production from the Jackdaw Field. 

Â The anticipated quantities of rock cover, mattresses and grout bags is determined based on the 
geotechnical review of the pipeline route and this may be subject to further refinements as the project 
progresses. The seabed disturbance assessment presented in Section 6 is based on this indicative 
worst-case potential rock quantities, number of mattresses and grout bags.  

Â A cooling manifold may be required at the Jackdaw SSIV. If a cooling manifold is installed there 
would be a need to bury the fortified tie in spools from the riser to the SSIV for hydrate management 
purposes. As a worst case the ES assumes that cooling manifold will be installed within the 500 m 
exclusion zone. If required this structure would be gravity based and fishing friendly. 

Â It is not currently known whether the Jackdaw SSIV will require installation of a control umbilical and 
associated protection materials.  If required, the new umbilical would be installed in a J-tube and 
protected using concrete mattresses and grout bags the length is estimated to be around 400 m. 

Â A section of the tie in spools at Jackdaw and Shearwater ends (close to the SSIVs) may need to be 
buried to accommodate liquids free draining from the platform side of the SSIVs to provide sufficient 
heat retention capacity to prevent hydrates. 

 POSSIBLE FUTURE EXPANSION OR MODIFICATION 
The proposed Jackdaw Project is designed to allow for future expansion. First production is targeted for Q3 
2023/Q3 202 5 based on a four well core field development with a production plateau case of 200 MMScfd 
(5.7 million Sm3/d). There is potential for further field exploration, which if realised, could add incremental 
production and volumes. 

Provision has been made for electrification of the WHP in the future in case it becomes viable to connect to 
a future green power hub. Space has been identified on the WHP topsides for transformers, switchgear and 
controls, and the jacket is designed to accommodate a J-tube to enable the potential future electrification.  

 DECOMMISSIONING 
Decommissioning of the Jackdaw facilities will be carried out in compliance with UK Government legislation 
and international agreements in place at the end of the field life. Agreement to the Cessation of Production 
will be sought from the OGA (or its equivalent at the time) as a pre-requisite for approval of the 
Decommissioning Programme. Nearer to the end of field life a full decommissioning programme shall be 
developed in consultation with the relevant statutory authorities and an associated IA will be prepared as per 
regulations.  

Consideration will be made in the design, construction and operational phases of the development to matters 
that will facilitate decommissioning of the field facilities.  

2.13.1.   Jackdaw WHP 
The WHP topsides and jacket will both be designed for removal as single lifts. In addition, jacket designs are 
being considered with the capacity to enable the well conductors/risers to be removed in the same (single) 
jacket lift. 
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 PIPELINE AND SUBSEA STRUCTURES 
Pipeline decommissioning will be subject to a Comparative Assessment to determine the most appropriate 
decommissioning option. Where technically safe to do so it is expected that all mattresses and grout bags 
will be recovered during decommissioning whilst rockdump will be decommissioned in situ.  

 WELLS 
The wells will be plugged and permanently abandoned in accordance with the Oil and Gas UK Well 
Decommissioning Guidelines (or its equivalent at the time). The wells will be designed for minimum scope 
decommissioning, avoiding the need for a jack-up rig where possible. 

 CHANGES IN THE ENVIRONMENTAL STATEMENT  
Dates for the execution of the project have shifted to approximately one year later. 

The potential for additional subsea isolation valves (SSIVs) has been included in the ES along with the 
required support infrastructure and umbilical. These are in the pipeline between Jackdaw and Shearwater at 
the end of the fortified tie-in spools and include some additional seabed disturbance as result of their 
installation. In addition, 120 mattresses and 1000 grout bags are required. 

Following the reconfiguration in 2021 of the Shearwater platformçs gas export away from the SEAL pipeline 
into the Fulmar Gas Line (and onto the onshore terminal at St Fergus), we have now been able to assess the 
potential to increase the Shearwater export gas CO2 concentration, with the effect of reducing offshore CO2 

emissions and managing process efficiency at St Fergus. The CO2 retained within the Jackdaw gas for export 
is expected to make up approximately 44% of the total CO2 content of the produced gas.  
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 BASELINE ENVIRONMENT  

 INTRODUCTION 

An understanding of the baseline environment is required in order to identify the potential environmental 
impacts of the development and to provide a basis for assessing the potential interactions of the proposed 
project with the environment. The environmental receptors considered include seabed / sediments, plankton, 
benthos, birds, fish, marine mammals, cultural heritage and other sea users. 

The Jackdaw field lies in approximately 78 m water depth in UKCS Blocks 30/ 02a, 30/03a DEEP and 
30/02d in the CNS, app roximately 250 km from Aberdeen and adjacent to the UK /  Norway median line. 

 Environmental Baseline Surveys 

A number of environmental baseline surveys have been carried out in the project area to inform the 
understanding of the main physical and biological characteristics in the area. Surveys carried out in the area 
are listed in Table 3-1 below and their location is shown in Figure 3-1. 

A site-specific survey of the Jackdaw field and the Jackdaw to Shearwater pipeline route corridor was 
undertaken in 2018 (Fugro, 2019a). Six stations in the Jackdaw field (including a reference station, JD04) 
were sampled along with 20 stations along the pipeline route. Additionally, data were acquired at 19 camera 
transects and 9 camera drop-down stations. 

In the recent site-specific survey (Fugro, 2019a) the proposed sampling stations corresponded to those 
sampled in 2013. Sampling and analytical methodologies were largely consistent between the two surveys, 
with some exceptions: 

Appendix A. In 2018 metals analysis was conducted using three techniques: 
-  50 % nitric acid digest on all samples; 
-  hydrofluoric acid digest on all samples; and 
-  extraction of total barium by fusion of solids followed by acid dissolution. 

Appendix B. In 2013 only hydrofluoric acid digest was used. 
Appendix C. In 2018 n-alkanes nC12 to nC36 were analysed whereas in 2013 nC10 to nC40 were 

analysed. 
Appendix D. Sample collection in 2018 was undertaken with a 0.1 m2 dual van Veen grab whereas 

in 2013 sampling was undertaken with a 0.1 m2 Day grab. 

Along the Jackdaw to Shearwater pipeline route corridor, three proposed sampling stations in the 2018 
survey correspond to those sampled in 2013. Sampling methodologies were largely consistent except that 
sample collection in 2018 was undertaken with a 0.1 m2 dual van Veen grab whereas in 2013 sampling 
was undertaken with a 0.1 m2 Day grab. 

In the vicinity of the Shearwater installation, monitoring surveys were undertaken in 2010 and 2013. Stations 
historically sampled in the presence of cutting piles were deemed not comparable to the 2018 survey and 
were excluded from comparisons. The methodologies used were comparable, with the exceptions described 
above. Information from this survey and other surveys carried out in the area (listed in Table 3-1) was used 
to inform the baseline description. 
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Table 3-1 Jackdaw field environmental surveys and other surveys of relevance. 

JACKDAW SPECIFIC SURVEYS 

SURVEY DATE OF 
SURVEY 

TYPE OF DATA 
ACQUIRED 

REPORT 
REFERENCE 

Rig Site and Habitat Assessment Survey, 
UKCS Block 30/2, Jackdaw N1-SW2. September 

2006 

Bathymetry, seabed 
sediment, seismic, grab 
sampling and seabed 

imagery. 

Gardline 
Geosurvey Limited 

(2007) 

Jackdaw SZ Jack-Up Site and Habitat 
Assessment Survey, UKCS Block 30/2. 

March 2010 

Bathymetry, seabed 
sediment, seismic, grab 
sampling and seabed 

imagery. 

Gardline 
Geosurvey Limited 

(2010) 

Seafloor / HR Seismic Hazard Survey 
and Habitat Assessment, UKCS Block 
30/2.  

August to 
September 

2012 

Bathymetry, seabed 
features, seabed 

sediment, seismic, grab 
sampling and seabed 

imagery. 

Gardline 
Geosurvey Limited 

(2012) 

Seafloor / HR Seismic Hazard Survey, 
Habitat Assessment; Platform Site 
Survey, Pipeline Route Surveys and 
Environmental Baseline Survey, UKCS 
Block 30/2 and 30/3.  

September to 
December 

2013 

Bathymetry, seabed 
features, seabed 

sediment, seismic, grab 
sampling and seabed 

imagery. 

Gardline 
Geosurvey Limited 

(2014a, 2014b 
and 2014c) 

Jackdaw Field and Jackdaw to 
Shearwater Pipeline Route Geophysical 
Survey, Habitat Assessment and 
Environmental Baseline Survey. 

October to 
November 

2018 

Bathymetry, seabed 
features, seabed 
sediment, grab 

sampling and seabed 
imagery. 

Fugro GB Marine 
Limited (2019a, 

2019b and 
2019c) 

OTHER SURVEYS OF RELEVANCE 

Environmental Monitoring Survey 
Shearwater UKCS Block 22/30b. 
Environmental Monitoring Report. 

July to 
August 2013 

Photo, video, seabed 
sampling. 

Fugro EMU 
Limited (2017) 

Environmental Baseline Survey and 
Habitat Assessment Report Shearwater 
Field. 

August to 
November 

2018 

Photo, video, seabed 
sampling and water 

sampling. 

Fugro GB Marine 
Limited (2019c) 

Pierce Depressurisation Pipeline Route 
Geophysical and Environmental 
Baseline Survey Environmental Survey 
Report. 

April to May 
2018 

Video, seabed 
sampling. 

Gardline Limited 
(2018a) 
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Figure 3-1 Overview of environmental surveys in the Jackdaw Project area. 
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 Physical Environment 
The type and distribution of marine life is influenced by the physical conditions of the surrounding 
environment, biological interactions and anthropogenic activities. These physical factors, which include, 
currents and tides, wave, temperature, salinity and wind also help set the design parameters for offshore 
facilities and influence the fate and behaviour of any emissions and discharges from an installation and the 
risk associated with them. 

3.3.1.  Meteorology 

Winds at the proposed Jackdaw Project location are predominately from a south-west direction reaching 
speeds of > 16 m/s with an average wind speed of 8.6 m/s (Data Explorer, 2019). Although the prevailing 
wind direction is from the south-west, winds do occur from all directions throughout the region and there is 
some seasonality to the directional distribution. Low pressure systems cause the strongest winds and these 
usually track from approximately south-west to north-east across the north-west European Continental Shelf 
and have central pressures in the range 950 to 1,040 mb. Any depression with a central pressure below 
990 mb may result in gales. There is a strong seasonal trend, with generally calmer winds during the period 
June to August, and the highest probability of strong winds in the period November to March. Occasional 
strong winds may occur in September and October due to extra-tropical storms11 (Shell, 2019a). 

 

Figure 3-2 Hourly mean wind speed at 10 m above sea level rose and directional distribution (all year) 
(Source: Shell, 2019a). 

Analysis of the wind rose for the Jackdaw field shows the occurrence of winds from all directions, although 
winds from the south-south-west and west dominate (Figure 3-2), with little seasonal variation. Wind speeds 

 
11 Extra-tropical storms form in the transition zone between subtropical and polar climate zones. They differ from tropical 
storms in their areas of formation, tracks, geographical size and intensity. 
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exceed 5.4 m/s for 75 % of the year, 8.0 m/s for 50 % of the year, 19.7 m/s for 1 % of the year at 10 m 
above sea level. The hourly average wind speed with an average recurrence of 100 years is 32.2 m/s at 10 
m above mean sea level (Shell, 2019a). 

3.3.2.  Temperature and Salinity 

Information from the National Marine Plan interactive (NMPi) Map (Scottish Government, 2019a) indicates 
that the annual mean surface temperature in the area is approximately 10 °C whilst the annual mean seabed 
temperature is approximately 7 °C. 

Salinity varies with season and variations in ocean currents. The annual mean surface and seabed salinity 
range is approximately 34 to 35 ò (Scottish Government, 2019a). 

3.3.3.  Water Masses, Currents and Tides 

Water masses, local current speeds and direction influence the transport, dispersion and ultimate fate of 
marine discharges, nutrients, plankton and larvae (OSPAR, 2010). 

Circulation in the North Sea is driven by a combination of winds, tidal forcing and freshwater inputs (DECC, 
2016). The predominant regional current in the CNS originates from the vertically well-mixed coastal water 
and Atlantic water inflow of the Fair Isle/Dooley current, which flows around the north of the Orkney Islands 
and into the North Sea (BMT Cordah, 1998; North Sea Task Force, 1993). 

The proposed Jackdaw Project is in an area which becomes stratified in the summer months. It is influenced 
by Scottish coastal water which flows clockwise around the coast of Scotland, and the Fair Isle and Dooley 
currents which flow from the north (DECC, 2016) (Figure 3-3). 

 
Figure 3-3 Prevailing currents in the CNS (after Turrell et al., 1992). 
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Figure 3-4 Surface total current speed rose and directional distribution (All Year) (Shell, 2019a). 

 

 

 

Figure 3-5 Surface residual current speed rose and directional distribution (All Year) (Shell, 2019a). 
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Semi-diurnal currents are relatively weak in the offshore CNS (DTI, 2001a; Baxter et al., 2011). Total current 
is a combination of æresidualç (oceanic circulation and surges) and tidal induced currents. In an area such as 
the CNS the oceanic circulation is small and therefore the residual current is dominated by storm surges. In 
the Jackdaw Project area tidal currents flow in an approximately north-south direction (Shell, 2019a). In the 
upper half of the water column, the total current speed that is exceeded, on average, 75 % of the time is 0.14 
m/s. At a height of 1 m above seabed a total current speed of 0.13 m/s is exceeded 50 % of the time. Total 
and residual current roses are shown in Figure 3-4 and Figure 3-5 respectively. 

The average wave height in the CNS region follows a gradient decreasing from the northern area of the 
Fladen/Witch Ground to the southern area of the Dogger Bank. The annual mean wave height within the 
Jackdaw Project area ranges from 2.11 â 2.40 m with an annual mean power which ranges from 18.1 - 
24.0 kW/m (Scottish Government, 2019a). The significant wave height in the Jackdaw Project area exceeds 
3 m for 4.4 % of the time and can occasionally exceed 5 m (0.2 % of the time) (Shell, 2019a). 

3.3.4.  Bathymetry 

Water depths in the Jackdaw field range from approximately 75 m to 78 m below lowest astronomical tide 
(LAT). At the proposed WHP location the water depth is approximately 78 m. The bathymetry profile along 
the pipeline route corridor has three distinct areas comprising: 

Appendix E. shallower depths from the Jackdaw WHP to KP13: depth ranges between 81 m and 
76  m; 

Appendix F. a transition from KP13 to KP19: water depth ranges between 90 m and 77 m; and 
Appendix G. deeper seabed from KP19 to the Shearwater installation: water depth ranges from 

91 m to 90 m. 

Figure 3-6 and Figure 3-7 show the topography and depths along the proposed pipeline route. 

 

Figure 3-6 Topography along the proposed Jackdaw to Shearwater pipeline route (grey line to bottom of 
trench).  
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Figure 3-7 Bathymetry along proposed pipeline route (Source: Fugro, 2019a)
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3.3.5.  Seabed Sediments 

Seabed sediments comprising mineral and organic particles occur commonly in the form of mud, sand or 
gravel and are dispersed by processes driven by wind, tides and density driven currents. The distribution of 
seabed sediments within the North Sea results from a combination of hydrographic conditions, bathymetry 
and sediment supply. 

The characteristics of the local sediments and the amount of sediment transport within a project area are 
important factors in determining the potential effects of possible project activities (drill cuttings, installation of 
pipelines, anchor scouring) on the local seabed environment. 

3.3.5.1.  Seabed Features and Shallow Geology 

The shallow sediments along the proposed pipeline route are interpreted as comprising a Holocene veneer 
of very loose to medium dense silty sand with traces of shell fragments and numerous cobbles and boulders. 
This overlies the sand and clay accumulations of the Forth Formation, Coal Pit Formation and Fisher 
Formation. Cobbles and boulders are expected to occur within the Forth and Fisher Formations (Fugro, 
2019d). 

Cobbles, boulders and items of debris were observed along the pipeline route. An area of increased boulder 
density, interpreted as a boulder field, is present between KP0.45 and KP4.50 and is shown in Figure 3-11 
(Fugro, 2019d). Depressions, generally less than 0.2 m deep occur and are interpreted as scour around 
boulders. Trawl scars, anchor scars and anchor pull-out pits were also recorded. 

The 2018 site specific survey identified one trenched subsea cable at KP25.34 (Judy to Culzean fibre-optic 
cable), two pipelines at KP29.64 and KP29.75 (Shearwater A to Starling and Scoter to Shearwater A 
respectively) and one umbilical at KP29.70 (Shearwater C to Scoter). Four spudcan footprints were observed 
70 m northeast of the proposed WHP location (Fugro, 2019d). The spudcan locations were also recorded 
during the 2013 survey and reported to be up to 0.8 m deep and up to 40 m in diameter, with a maximum 
gradient of 6° (Gardline, 2014a; Gardline, 2014c). 

3.3.5.2.  Physical Properties 

A modelled distribution of seabed sediments in the CNS is illustrated in Figure 3-8. Sediments classified as 
sand and slightly gravelly sand cover approximately 80 % of the CNS (Gatliff, 1994). These sandy sediments 
occur over a wide range of water depths, from the shallow coastal zone down to about 110 m in the north 
and to below 120 m in isolated depths to the south and west. The carbonate (shell) content of the sand 
fraction is generally less than 10 % (Gatliff, 1994). 

Seabed sediments in the Jackdaw field generally comprise poorly to moderately sorted fine sand with small 
amounts (up to 2 %) of gravel (Fugro, 2019a). This is considered to be a veneer of Holocene silty sand with 
shell fragments, extensive outcrops of clay and varying occurrences of cobbles and boulders (Gardline, 
2014a). 
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Figure 3-8 Modelled distribution of sediment types in the CNS (EMODnet, 2019). 

As shown in Figure 3-9, particle size distribution (PSD) analysis of sediments in the Jackdaw field (JD01 to 
JD06) and sediments along the first half of the pipeline route (KP0 to approximately KP16) (JDS01 to JDS12 
and JDS20) are dominated by fine sand with a fines content in the range of 6.5 % to 10.2 %.  This is broadly 
comparable to the mean from the 2013 survey at the Jackdaw field (7.0%; Gardline, 2014c). Gravel content 
varies widely from 0 % to 3.5 % (Fugro, 2019a), which is lower than that of the reference station (JD04) 
(3.54 %) and mainly higher than the mean from the 2013 Jackdaw field survey (0.1%; Gardline, 2014c). 

Sediments along the Jackdaw to Shearwater pipeline route corridor are variable, with the majority of 
sampling stations in the 2018 survey being dominated by moderately sorted fine sand (12 stations). Four 
stations were classified as very fine sand and two as coarse silt. The sediments found along the pipeline route 
are characterised by two main sediment distributions, which coincide with the change in bathymetry around 
the mid-point of the proposed pipeline route. 

The marked change in sediment distribution can be seen from the pipeline mid-point to the Shearwater 
installation (JDS13 to JDS19), with fines increasing and medium sand decreasing (Figure 3-9). PSD analysis 
of sediments along this section of the pipeline route (approximately KP16 to KP28) described the sediment 
as very fine sand, fine sand or coarse silt with a fines content in the range of 12.8 % to 30.3 % (Fugro, 
2019a). The mean fines content observed here is comparable to that observed in the 2010 Shearwater 
monitoring survey (22.9 %; Fugro, 2011) and the 2013 Shearwater monitoring survey (16.0 %; Fugro, 
2017). Gravel content across the pipeline mid-point to Shearwater installation was up to 2.6 % (Fugro, 
2019a). This is higher than the 2010 Shearwater monitoring survey (mean 0.00 %; Fugro, 2011), and the 
2013 Shearwater monitoring survey (mean 0.2 %; Fugro, 2017).  

The spatial distribution of sediments along the Jackdaw to Shearwater pipeline route is shown in Figure 3-10 
and Figure 3-11. 
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Figure 3-9 Sediment composition in the Jackdaw field and along the proposed pipeline route corridor 
(Fugro, 2019a). 
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Figure 3-10 Spatial distribution of sediments along the proposed pipeline route (Shearwater end) (Fugro 2019a). 
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Figure 3-11 Spatial distribution of sediments in the Jackdaw field and along the proposed pipeline route (Jackdaw end) (Fugro 2019a). 
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3.3.5.3.  Habitats 

During the 2018 site specific survey, habitats in the Jackdaw field were classified as European Nature 
Information System (EUNIS) biotope complex æCircalittoral muddy sandç (A5.26). Along the Jackdaw to 
Shearwater pipeline route æCircalittoral muddy sandç (A5.26) occur in the southeast (Jackdaw end) transitions 
to æCircalittoral fine mudç (A5.36) in the northwest (Shearwater end). Patches of æDeep circalittoral coarse 
sedimentç (A5.15) occur between the Jackdaw location and the pipeline midpoint. Patches of æDeep 
circalittoral mixed sedimentç (A5.45) predominantly occur between the pipeline midpoint and the Shearwater 
installation with some patches near the Jackdaw field and the Jackdaw side of the pipeline route midpoint 
(Fugro, 2019a). Figure 3-12 shows the habitat types observed during the survey, whilst their spatial 
distribution is shown in Figure 3-13 and Figure 3-14. 

During this survey numerous boulders were also observed along the pipeline route (Fugro, 2019a). The 
densest accumulations of boulders occur between 0 km and 5 km from the WHP location, with more sporadic 
boulders occurring along the rest of the pipeline route (Figure 3-13 and Figure 3-14). A stony reef assessment 
was not considered to be necessary (Fugro 2019a). 

Feature Activity Sensitivity Tool (FEAST) is a sensitivity matrix of the impact of pressures that occur in the 
marine environment on marine habitats and species. FEAST can be used as a starting point for determining 
potential management requirements (Scottish Government, 2019d). A number of potentially sensitive habitats 
or species were observed during this survey: 

Appendix H. Individuals and small clumps of horse mussels (Modiolus modiolus);  
-  occur along the pipeline route corridor but are absent from the Jackdaw field area; 
-  density is generally low and not considered to represent Annex I M. modiolus reef; 
-  FEAST shows that horse mussel beds are considered highly sensitive to physical removal of 

substratum on the seabed, removal of target and non-target species, siltation changes, and 
sub-surface abrasion /  penetration (Scottish Government, 2019d).  

Appendix I. Juveniles of the OSPAR (2008) threatened and/or declining species Arctica islandica 
were found in all grab samples. No adult specimens were observed in the Jackdaw 
field or pipeline route surveys, but two adult specimens were recorded in the 2018 
Shearwater field survey (Fugro, 2019c); 

Appendix J. OSPAR æSea pens and burrowing megafauna communitiesç habitat is likely to be 
present between KP16 - KP28 of the pipeline route corridor (see Section 3.5.2.2). This 
habitat is included in the Scottish Priority Marine Feature (PMF) feature "Burrowed 
mud"; 

Appendix K. The PMF æmud habitats in deep waterç was confirmed along approximately 9 km of 
the pipeline route corridor (between 16.5 and 27.5 km from the WHP); 

Appendix L. FEAST considers ädeep sea mudså to also be sensitive to the activities aforementioned 
for äburrowed mudå (Scottish Government, 2019d). The broad habitat PMF æoffshore 
subtidal sands and gravelsç was observed along the section of the pipeline route 
corridor from 0 to 20 km from the WHP (Fugro 2019a). 

-  FEAST considers äcontinental shelf course sedimentså to be subtidal sand and gravel 
habitats and these areas are known to be highly sensitive to physical change, physical loss, 
physical removal, surface abrasion, introduction of non-indigenous species and 
translocations (competition, and local salinity changes) (Scottish Government, 2019). 
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Figure 3-12 Habitat types in the Jackdaw field and along the proposed pipeline route (Fugro, 2019a). 
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Figure 3-13 Habitats and features along pipeline route (Shearwater end) (Fugro, 2019a). 
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Figure 3-14 Habitats and features along pipeline route (Jackdaw end) (Fugro, 2019a). 
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3.3.5.4.  Sediment Chemistry 

A summary of sediment metals and contaminants measured during the 2018 surveys is shown in Table 3-2. 
The contaminant levels are compared against published concentrations: 

Appendix M. æbackgroundç CNS concentrations reported by UKOOA in 2001; and 
Appendix N. OSPAR Coordinated Environmental Monitoring Programme (CEMP) effects range low 

(ERL) concentrations. 

Total hydrocarbon (THC) levels recorded across most of the surveyed area were below the CNS mean 
background concentration (UKOOA, 2001), except at one station (SWA05, 300 m NNE of the Shearwater 
A platform) where THC levels exceeded the CNS mean concentration. THC levels at this station were lower 
than in the previous surveys indicating that degradation of the hydrocarbons has taken place. THC 
concentrations did not exceed the CNS 95th % value at any of the survey stations (Fugro, 2019c). A 
comparison of THC concentrations with previous survey data at the Shearwater field showed a reduction in 
THC concentrations for comparable stations from 2010 to 2018 as shown in Figure 3-15 (Fugro, 2019c). 

 

Figure 3-15 Comparison of sediment THC values in relation to distance from the Shearwater installation 
between 2013 and 2018 (excluding cuttings pile) (reference stations SW_BS25 and 
SW_BS26 are 1 km NNE and 1 km ESE from the Shearwater installation respectively) (Fugro, 
2019c). 

None of the metal concentrations measured during the 2018 surveys exceed the OSPAR CEMP ERL indicating 
that there is not a significant environmental concern associated with metal contamination (Fugro, 2019b; 
Fugro, 2019c). 

Levels of barium exceed the CNS 95th percentile (95th %) close to the Shearwater installation indicating likely 
contamination by drilling mud discharges. Other metal concentrations are generally higher closer to the 
Shearwater installation and decrease with distance. All stations within the Jackdaw field were below both the 
CNS mean concentrations and the OSPAR CEMP ERLs (Fugro, 2019b; Fugro, 2019c). Figure 3-16 shows 
the variation in metal concentrations in the Jackdaw field and along the Jackdaw to Shearwater pipeline 
route and shows that the metal concentrations are higher closer to the Shearwater installation. 



JACKDAW FIELD DEVELOPMENT PROJECT 
BASELINE ENVIRONMENT 

 

 

3-19 
 

 

Figure 3-16 Relative (maximum normalised) elemental concentrations in sediments, Jackdaw field and Jackdaw to Shearwater pipeline route (Fugro, 2019a). 
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3.3.5.4.1.  Cuttings Pile at Shearwater Installation 
The Shearwater cuttings pile was not included in the 2018 surveys therefore data from the 2013 
environmental monitoring survey at Shearwater inform this section. 

During the 2013 Shearwater environmental monitoring survey, sediment samples were collected from 31 
stations. The majority of these were sampled using a dual van Veen grab and are along a tidally aligned 
cruciform centred on the Shearwater A platform. They replicate a previous survey completed in 2010, to 
allow comparison of the results (Fugro, 2017). 

Three additional pushcore stations were added in 2013 to investigate the cuttings pile. These are SWPC2 
(37 m SW of the platform), SWPC3 (43 m NNE of the platform) and SWPC4 (62 m NNW of the platform). 
For each station the pushcore was subsampled into surface (S), middle (M) and bottom (B). The SWPC2 
subsample had an additional split between surface and middle labelled as upper (U). For analysis of the 
entire data set, only surface subsamples were considered to correspond to the sediment grab samples for the 
rest of the survey site. The upper, middle and bottom subsamples were considered separately (Fugro, 2017). 

The locations of the Shearwater survey stations, including the three cuttings pile pushcore stations, are shown 
in Figure 3-17. 
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Figure 3-17 2010 and 2013 Shearwater environmental monitoring survey locations (Fugro, 2017). 
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The 2013 survey report identifies an ellipse shaped layer of contaminated cuttings spanning from 120 m 
north northeast, to 62 m north north-west and 37 m southwest of the platform, ranging from 8 cm thick in 
the southwest to more than 31 cm thick to the north northeast (Fugro, 2013). 

All of the stations sampled in the 2013 survey were characterised as æmuddy sandç with the exception of the 
three cuttings pile stations which were characterised as æsandy mudç with a mean particle size of silt. SWPC2 
had 55.4 % of fines, SWPC3 had 72.0 %, and SWPC4 had 87.0 %. For the wider Shearwater survey area, 
the highest fines were recorded at station 12 (33.1 %), approximately 5 km southwest of the platform. Fine 
sand was also dominant in the 2010 surveys, with relative proportions of fine and coarse material also 
comparable (Fugro, 2017). 

Variability in particle size by depth in the cuttings pile was represented in the pushcore samples. The sample 
taken at SWPC2 had varying percentages of fines through the core with the upper subsample showing a 
high percentage of fines (86.9 %) which then dropped to 23.6 % in the bottom subsample. The subsurface 
sediment at SWPC3 and SWPC4 had high proportions of fine sediment throughout (66.5 % and 53.6 %, 
95.7 % and 97.6 % middle and bottom subsamples, respectively) (Fugro, 2017). 

The cuttings pile samples also showed a significantly higher proportion of total organic matter (TOM) than 
the other stations. TOM at the background stations BS25 and BS26 were 0.96 % and 1.36 % respectively 
compared to 4.91 % to 5.45 % in the cuttings layer samples. For comparable stations in the wider Shearwater 
area, the concentrations of TOM recorded during the 2013 survey were overall slightly lower (mean 1.36 %) 
than at the equivalent stations during the 2010 monitoring survey (mean 1.77 %) (Fugro, 2017). 

In comparison with published data, at the cuttings pile stations: 

Appendix O. THC exceeded the OSPAR (2006) 50 Ñg/g contamination threshold; 
Appendix P. total Polycyclic Aromatic Hydrocarbons (PAH) exceeded the UKOOA 95th percentile 

at stations SWPC2 and SWPC3 and total PAH exceeded the UKOOA mean at station 
SWPC4; 

Appendix Q. mean concentrations of the PAH CEMP listed compounds (OSPAR, 2014) exceeded 
the ERL thresholds; 

Appendix R. barium exceeded the UKOOA 95th percentile; 
Appendix S. metal concentrations generally exceed the UKOOA means; 
Appendix T. copper and cadmium exceed the UKOOA 95th percentile; 
Appendix U. at station SWPC2 many of the metals exceeded the ERL and UKOOA 95th percentile; 

and 
Appendix V. all normalised metals were above their respective background concentrations (BCs) 

and background assessment concentrations (BACs), except for arsenic at SWPC4. 

The measured levels of contaminants in the cuttings pile stations are summarised in Table 3-2. 

Elevated levels of total barium were recorded at all stations across the survey area, including the two 
background stations BS25 and BS26. Barium and other metal concentrations decrease with distance from 
the Shearwater platform which is in alignment with the findings of the 2018 Jackdaw to Shearwater pipeline 
route survey (Figure 3-16). PAH and barium concentrations were higher in 2013 than in 2010, possibly due 
to resuspension of contaminated sediments (Fugro, 2017). 
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Table 3-2 Cuttings pile chemistry (µg/g) from the 2013 Shearwater environmental monitoring survey (Fugro, 2013). 

SURVEY AREA STATION THC PAH12 Ba13 Cd Cr Cu Fe Hg Ni Pb Zn 

Shearwater cuttings pile 
(Fugro, 2013) 

SWPC2 22,600 15,700 18,400 1.29 29.9 43.1 22,600 0.28 41.5 128 259 

SWPC3 1,040 3,200 12,700 0.56 42.3 28.1 25,500 0.10 42.2 44.8 101 

SWPC4 343 645 3,350 0.49 43.9 26.0 25,500 0.05 36.8 21.4 71.2 

CNS background (UKOOA, 
2001) 

Mean 9.5 0.233 178 0.03 9.13 2.41 4,725 0.03 7.31 6.75 13.48 

95th % 40.1 0.736 532 0.12 31.0 6.00 11,160 0.12 19.0 16.7 32.59 

OSPAR drill cuttings 
threshold (OSPAR, 2006) 

- 50 - - - - - - - - - - 

CEMP criteria (OSPAR, 
2014) 

ERL - - - 1.2 81.0 34.0 - 0.150 - 47.0 150 

Key > CNS mean > CNS 95th percentile > OSPAR drill cuttings 
threshold 

> OSPAR ERL 

 
12 Total 2 to 6 ring PAH 
13 Ba â barium, Cd â cadmium, Cr â chromium, Cu â copper, Fe â iron, Hg â mercury, Ni â nickel, Pb â lead, V â vanadium, Zn â zinc. 
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 Biological Environment 

3.4.1.  Plankton 

Plankton are drifting organisms that inhabit the pelagic zone of a body of water and include single celled 
organisms such as bacteria as well as plants (phytoplankton) and animals (zooplankton). Phytoplankton are 
primary producers of organic matter in the marine environment and form the basis of marine ecosystem food 
chains. They are grazed upon by zooplankton and larger species such as fish, birds and cetaceans. 
Therefore, the distribution of plankton directly influences the movement and distribution of other marine 
species. Meroplankton includes the eggs, larvae and spores of non-planktonic species (fish, benthic 
invertebrates and algae). 

The composition and abundance of plankton communities vary throughout the year and are influenced by 
several factors including depth, tidal mixing, temperature stratification, nutrient availability and the location 
of oceanographic fronts. Species distribution is directly influenced by temperature, salinity, water inflow and 
the presence of local benthic communities (Robinson, 1970; Colebrook, 1982). 

Over the past 30 years, rising sea temperatures have been accompanied by a rise in the North Atlantic 
Oscillation Index (NAOI) (OSPAR, 2010). The NAOI is a measure of the pressure gradient between the 
relatively high subtropical surface pressure of the æAzores Highç and the relatively low surface pressure further 
north, the æIcelandic Lowç. An increase in the NAOI tends to result in higher temperatures in northern Europe 
including the North Sea (Met Office, 2019). The seasonal timing of phytoplankton and zooplankton 
production has altered in recent decades with some species present up to four to six weeks earlier than 20 
years before. This directly affects their availability to predators such as fish (OSPAR, 2010). 

Seasonal stratification also occurs as the water column is heated by solar radiation and wind and convection 
induced heat exchange. Stratification affects the vertical distribution of nutrients and has a major impact on 
the production and succession of phytoplankton. Phytoplankton blooms in spring are followed by depletion 
of nutrients and waning of phytoplankton in summer and autumn. Remixing of the water column and 
regeneration of nutrients occur during the winter. This cycle affects the structure of the food web throughout 
the year (Ruardij et al., 1998; Vidal et al., 2017). 

A peak in phytoplankton abundance usually occurs every spring with phytoplankton communities dominated 
by relatively large diatoms, for example Thalassiosiria spp. and Chaetoceros spp. There may be an 
additional, but smaller, peak in phytoplankton numbers during the autumn with smaller dinoflagellate 
species, for example Ceratium, dominating (SAHFOS, 2001).  

Zooplankton communities in the North Sea are dominated by copepods, such as Calanus spp. Acartia spp 
and Metridia lucens, occurring during the summer peak period (Nielsen and Richardson, 1989). 

3.4.2.  Benthos 

Bacteria, plants and animals living on or within the seabed sediments are collectively referred to as benthos. 
Species living on top of the sea floor may be sessile (e.g. sea anemone) or freely moving (e.g. starfish). 
Animals living within the sediment are termed infaunal (e.g. tubeworms and burrowing clams) while animals 
living on the surface are termed epifaunal (e.g. crabs, starfish). Semi-infaunal animals, including sea pens, 
lie partially buried in the sediment. The majority of marine benthic invertebrates exhibit a life cycle that 
includes a planktonic larval phase from which the bottom dwelling juvenile and adult phases recruit. 

Benthic animals display a variety of feeding methods. Suspension and filter feeders capture particles which 
are suspended in the water column (e.g. sea pens) or transported by the current (e.g. mussels). Deposit 
feeders (e.g. sea cucumbers) ingest sediment and digest the organic material contained within it. Other 
benthic species can be herbivorous (e.g. sea urchins), carnivorous (e.g. crabs) or omnivorous (e.g. starfish). 

Sessile infaunal species are particularly vulnerable to external influences that may alter the physical, chemical 
or biological characteristics of the sediment as they are unable to avoid unfavourable conditions. Each species 
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has its own response and degree of adaptability to changes in the physical and chemical environment. 
Consequently, the species composition and relative abundance in a particular location provide a reflection 
of the immediate environment, both current and historical (Clark, 1996). Surveys of the North Sea show that 
the benthic fauna is characterised by water depth and seabed type, with depth mainly influencing epifauna, 
whilst sediment characteristics are more important for the infauna (Rees et al., 2007). 

The recognition that aquatic contaminants may alter sediment characteristics, together with the relative ease 
of obtaining quantitative samples from specific locations, have led to the widespread use of infaunal 
communities in monitoring the long-term impact of disturbance to the marine environment (Rees et al., 1990). 

During the 2018 site specific survey within the Jackdaw field and the Jackdaw to Shearwater pipeline route, 
a total of 330 macrofaunal taxa were recorded. The data set was rationalised to give a better representation 
of species diversity, giving a data set of 262 discrete taxa and 28,287 individuals. As shown in Figure 3-18 
and Figure 3-19, the community composition on both a taxon and individual level is dominated by annelids, 
arthropods, molluscs and echinoderms (Fugro, 2019a). Whilst the composition of taxa remains fairly 
consistent across the area, the composition by individuals varies in line with the change in bathymetry and 
the change in seabed character. 

Previous environmental surveys characterised benthic communities in the Jackdaw Project area as typical of 
those found over a wide area of the North Sea and are in general alignment with the 2018 site specific 
survey (Fugro, 2019b; Gardline, 2014c). 

 

Figure 3-18 Composition of taxa in the Jackdaw field and along the Jackdaw to Shearwater pipeline route 
(Fugro, 2019a). 
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Figure 3-19 Composition of individuals in the Jackdaw field and along the Jackdaw to Shearwater pipeline 
route (Fugro, 2019a). 

The top ten most dominant taxa across the survey area were present in more than 80 % of the stations 
sampled. The top two most dominant and most abundant taxa were the polychaetes Galathowenia and 
Paramphinome jeffreysii. The polychaete Pholoe assimilis was the third most dominant, but fifth most 
abundant taxon, followed by Spiophanes bombyx which was the fourth most dominant, but third most 
abundant taxon. These taxa were present at all stations sampled across the survey area. 

The molluscs Adontorhina similis and Axinulus croulinensis were ninth and seventh most abundant taxa, but 
only present in 30.8 % of the stations (stations JDS13 to JDS18 located at the north-western end of the pipeline 
route). Overall, there was a low degree of similarity between the taxa ranked most dominant and most 
abundant (Table 3-3) (Fugro, 2019a). 

Table 3-3 Dominant taxa in the Jackdaw field and along the Jackdaw to Shearwater pipeline route 
corridor (Fugro, 2019a). 

RANK 
DOMINANCE SPECIES/TAXON PHYLUM CLASS 

MEAN 
ABUNDANCE 

FREQUENCY 
(%) 

1 Galathowenia Annelida Polychaeta 360 100 

2 Paramphinome 
jeffreysii 

Annelida Polychaeta 152 100 

3 Pholoe assimilis Annelida Polychaeta 36 100 

4 Spiophanes 
bombyx 

Annelida Polychaeta 67 100 

5 Spiophanes kroyeri Annelida Polychaeta 11 96.2 

6 Phyllodoce 
groenlandica 

Annelida Polychaeta 10 96.2 

7 Levinsenia gracilis Annelida Polychaeta 12 96.2 

8 Scoloplos. armiger Annelida Polychaeta 19 92.3 
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RANK 
DOMINANCE SPECIES/TAXON PHYLUM CLASS 

MEAN 
ABUNDANCE 

FREQUENCY 
(%) 

9 Philinidae Mollusca Gastropoda 12 92.3 

10 Eudorellopsis 
deformis 

Arthropoda Crustacea 47 84.6 

 

16 Chaetozone setosa Annelida Polychaeta 28 73.1 

37 Adontorhina similis Mollusc Bivalve 16 30.8 

44 Axinulus 
croulinensis 

Mollusc Bivalve 21 30.8 

Notes: 

Rank abundance is calculated based on the total number of individuals across the survey area. 

Rank dominance is calculated based on frequency and abundance between stations across the survey area. 

Frequency = Percentage of the stations from which the taxa were recorded. 

Top ten most abundant or dominant taxa only are included. 

Annelids were the most numerous phyla at all stations, followed by arthropods and molluscs. In terms of 
individuals, annelids were the most abundant taxa at all stations. The most abundant and most dominant 
taxa were the polychaetes Galathowenia and Paramphinome jeffreysi which have previously been identified 
from surveys undertaken in similar North Sea habitats (Fugro, 2019a). 

At the Jackdaw field reference station (JD04 to the east of the Jackdaw WHP location) the mollusc Montacuta 
substriata occurs. This species was not reported within the characteristic taxa elsewhere in the survey area. 
Annelids were most dominant along the first section of the pipeline route (KP0 to approximately KP14), along 
with the sand-dwelling crustacean Eudorellopsis deformis. In the middle of the pipeline route several species 
not found elsewhere in the survey area were recorded, such as the sea cucumber Labidoplax buskii and the 
anemone Edwardsia claparedii. 

Whilst still dominated by annelids, the second half of the pipeline route (approximately KP15 to the 
Shearwater platform) featured macrofaunal communities with fewer annelids and an elevated abundance of 
bivalves such as Adontorhina similis, Axinulus croulinensis, Parathyasira equalis and Timoclea ovata which 
are characteristic of fine sediment and mud habitats. 

Figure 3-20 highlights the differences between the communities and associated sediments along the Jackdaw 
pipeline route. 

The macrofaunal communities across the survey area comprised of taxa typical of muddy or sandy sediments 
at depths of c. 80 m within the CNS and were considered as representative of the background community. 

The environmental surveys also considered the presence of potentially sensitive species and habitats. Shells 
of A. islandica have been observed in video footage and recovered in grab samples in small numbers, 
suggesting the area provides suitable habitat for this species (Gardline, 2014c; Fugro, 2019a).  

Results from the 2018 survey show that burrows and sea pens were observed at three stations in the Jackdaw 
field and 17 stations along the pipeline route, up to æCommonç abundance on the SACFOR (superabundant, 
abundant, common, frequent, occasional, rare) scale (Fugro, 2019a). 
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Horse mussels were observed in areas of shell accumulations during the 2013 survey (Gardline, 2014c). 
During the 2018 survey, two live individuals were collected in samples and small clumps were observed at 
13 stations along the pipeline route (in low density) (Fugro, 2019a). 
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Figure 3-20 Variation within the benthic communities across the Jackdaw field and Jackdaw to Shearwater pipeline route (Fugro, 2019a). 










































