





ALWYN EAST ENVIRONMENTAL STATEMENT

Section B: Project Information

B1 — Nature of Project

a) Please specify the name of the project

Name: Alwyn East Environmental Statement

b) Please specify the name of the ES (if different from the project name)

Name: As above

c) Please provide a brief description of the Project

As part of the field life-extension strategy in the Alwyn Area, it is planned to produce hydrocarbons from the
Alwyn East field. Alwyn East will be developed using extended reach drilling, executed from the existing
Alwyn North Platform. If successful, this would result in an increase in production from a new field (Alwyn
East) from the Alwyn platform. The production estimates are above 500,000 m3 of gas and above 500 tonnes
of oil per day based on the future production baseline.

B2 — Project Location

Please indicate the offshore location(s) of the main project elements.

Quadrant number(s): 3

Block number(s): 9a

Latitude: 60° 48’ 33.33" N Longitude: 01° 44’ 14.77" E
Distance to nearest UK coastline (km): 136

Which coast? Scotland

Distance to nearest International median line (km): 9

Which line? UK/Norway

B3 — Previous Applications

If the project, or an element of the project, was subject of a previous consent application supported by an
ES, please provide details of the original project

Name of project:
Date of submission of ES:

Identification number of ES:
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ALWYN EAST ENVIRONMENTAL STATEMENT

The Alwyn Area development in the NNS is comprised of 8 producing fields: Alwyn North, Dunbar, Ellon, Grant,
Nuggets, Forvie North, Jura and Islay. The Alwyn North platform, located in UKCS Block 3/9a (Figure 0-1), is
the hub and support centre for these fields, supplying them with power and water injection support while
simultaneously receiving produced water, oil and gas via a network of subsea cables and pipelines. Alwyn
North (Alwyn) consists of two platforms, North Alwyn Alpha (NAA) and North Alwyn Bravo (NAB), which are
linked by a bridge. The Dunbar platform processes fluids from the Dunbar, Grant and Ellon fields and is tied
back to Alwyn by pipeline. The Alwyn Area is therefore produced by a mix of platform wells (Alwyn and Dunbar)
and subsea tie-backs (other fields). Alwyn East will be drilled from the NAA platform and will be produced
directly into the Alwyn North platform facilities; therefore no seabed infrastructure is associated with the drilling
and production from Alwyn East.

Production from these fields is combined at Alwyn and processed to produce gas and oil for export. Gas is
exported into the Frigg UK gas pipeline (FUKA) to the St Fergus Terminal, in Aberdeenshire. Oil is exported
to the Cormorant Alpha platform and then onto the Sullom Voe Terminal (SVT), in Shetland via the Brent
System pipeline.

As stipulated in the Offshore Oil and Gas Exploration, Production, Unloading and Storage (Environmental
Impact Assessment) Regulations 2020, consent for the extraction of 500 tonnes or more per day of liquid
hydrocarbons (e.g. oil, condensate) or 500,000 cubic metres (m?) per day of gas must be supported by a full
EIA and submission of a statutory Environmental Statement (ES). It is expected that production from the new
Alwyn East field will be above these thresholds and an EIA is therefore required. This ES reports the findings
of the EIA conducted by TEPUK to support the Alwyn East application for the drilling and associated production
of a new well at Alwyn East.

ALTERNATIVES

The Alwyn East project sits within a portfolio of Alwyn Area development opportunities, which may be subject
to future applications for development. Should they be developed, these projects are expected to yield a positive
benefit by unlocking further hydrocarbon reserves in the area, enabling an extension of economic Cessation of
Production (CoP). Constraining production to the currently consented levels could compromise efforts by
TEPUK to maximise economic recovery of hydrocarbons from the Alwyn Area. TEPUK have thus considered
two options for the future of the Alwyn area, which involve either continuing production at the consented levels
or maximising economic recovery of this area, initially by drilling a new well into the Alwyn East field.

If the Alwyn East well is not drilled and therefore production is constrained to the presently approved values for
the fields in the Alwyn Area, then the short-term forecast revenue from the field would be limited. Although the
production could be realised in the longer-term, the short-term restriction in cash flow could make the field a
less economically attractive proposition to maintain, and there exists the possibility that the decision could be
taken to bring forward Cessation of Production (CoP). Although this is by no means a likely outcome, the
alternative to increased production (to limit production to current consented values) is not the preferred option
for TEPUK to pursue.

Two methods were considered for drilling the Alwyn East well: drilling a new subsea well using a mobile offshore
drilling rig and drilling an extended-reach drilling (ERD) well from the Alwyn NAA platform. The latter option
(ERD) makes use of an existing well slot (N43) to drill a sidetrack, which means that the project will occur within
the physical footprint of the existing development and no additional subsea infrastructure is required. Drilling
from the existing platform is also the safest, fastest and most economical method to develop the available
resources. From the platform, production would be able to begin almost immediately (in the success case) as
no new subsea facilities would be required (such as for a subsea well) and minimal topsides modifications on
Alwyn are required to process Alwyn East production.

The other drilling option considered (drilling a new subsea vertical well from a new location via a standalone
drilling rig) involved mooring a drilling rig at the new well location, installing a new subsea wellhead, drilling the
well and installing new pipelines to tie-back the well to the existing platform. Whilst the duration to drill a subsea
vertical well is likely to be shorter than that to drill a deviated well from Alwyn, this option would have a greater
environmental impact with regards to seabed disturbance and atmospheric emissions.

Drilling via extended reach methods also allows all cuttings generated from the well to be either returned to the
platform and recovered to shore or re-injected, whereas for a new subsea vertical well it would not be possible
to retrieve the cuttings from the first two well sections (as there would be no riser in place); these would be
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ALWYN EAST ENVIRONMENTAL STATEMENT

discharged at the seabed during drilling. The chosen ERD option will not generate any discharges of drill
cuttings to sea and therefore no seabed impacts are expected.

PROJECT DESCRIPTION

TEPUK plans to drill a new well at Alwyn East. Alwyn East is located approximately 5.8 km from the existing
Alwyn NAA platform. The Alwyn East well will be drilled from the existing N43 wellbore, located at the NAA
platform as a deviated secondary wellbore with a different target to the original wellbore (also known as a
sidetrack). The deviated well will have a horizontal offset of 5.7 km and a planned maximum depth of
approximately 4,836 m. This directional drilling technique used to drill the deviated well is called ERD. The
existing wellhead at NAA will be utilised and consequently, no new subsea facilities will be required within the
Alwyn East field. The drilling campaign is planned for 2022 and will take up to 175 days (this is a worst-case
estimate and includes contingency for weather downtime). First oil is expected by September 2022.

Once the Alwyn East well is brought online, it is expected that production will exceed the thresholds as provided
in the EIA Regulations. The proposed additional production from the Alwyn East field (oil and/or gas) does not
exceed historic production levels from the Alwyn platform. The maximum achievable forecast production for
Alwyn East would result in a peak in gas production over six consecutive years from 2023 to 2028 with
1,500,946 m3/day of gas being produced. Peak forecasted oil production for Alwyn East is estimated over four
consecutive years from 2023 to 2026, with 1,161 m3/day (equivalent to 928 tonnes/day) produced. In the most
optimistic forecast scenario the Alwyn East field remains potentially able to flow until 2040 although overall
production values for Alwyn East are expected to decrease from 2030 onwards. The economic recovery of
Alwyn East reserves will be determined by the overall minimum production rate of the Alwyn Area that can
sustain economic operation of the Alwyn Area facilities.

The N43 well has previously been plugged and abandoned by placement of a cement plug in the wellbore at
the 13%" casing shoe. The Alwyn East sidetrack is planned to consist of two sections that will be drilled with
Oil-Based Mud (OBM). The first section will be started below the previously drilled 172" section, above the
cement plug. A new 12%4" section will then be drilled using OBM. Following the drilling of this section, a 9%"
casing will be cemented in place to provide stability to the well and prevent any flow of fluids from the wellbore
into the surrounding rock formation. An 82" section will then be drilled, again using OBM. Based on the results
from measurements and samples, a decision will be made to either complete or abandon the well. If the well is
found to have economically recoverable hydrocarbons, it will be completed as a production well. Once the
Alwyn East well has been completed, a compact housing and an assembly of valves, spools, pressure gauges
and chokes (known as a Xmas tree) will be fitted to the existing wellhead at the NAA platform. The well will
then be cleaned up (see below) and kept as a producing well on the NAA platform.

If the 814" section fails to penetrate the reservoir, a 7" liner will be cemented within the 8" section. The planned
contingency 6" section will then be drilled to a length of 760 m (2,493 ft) and 42" liner will be cemented in place.
However, in the event that the well is a dry hole and there is no flow of reservoir fluids, the well will be
abandoned.

Mud and cuttings from all three OBM sections will be returned to the Alwyn platform and will either be shipped
to shore for treatment and disposal (base case) or injected into the cuttings re-injection (CRI) disposal well. As
this well is a sidetrack of an existing well starting below the previously drilled 17%2" section there will be no
deposit of excess cement on the seabed around the wellhead, as is often the case with a new subsea well.
Following cementing operations there may be a small discharge of very diluted residual cement slurry from the
cement unit on the platform following cleaning.

The specific chemicals and additives used during drilling and cementing will be dependent upon the drilling
mud and cement packages, which will be designed specifically for the well. Use will also vary depending on the
exact down-hole conditions experienced during drilling.

After the well has been drilled and completed, it will be cleaned up and tested via the test separator. Drilling
mud will be displaced from the well. The wastewater generated will be routed to a test separator to allow
hydrocarbons to be separated from the water, which will be re-injected or discharged overboard if the produced
water re-injection system is unavailable. Hydrocarbons will be routed to the production train. Seawater returns
will be sampled in line with permit conditions. Once the seawater returns are within specification for discharge,
they will be routed directly overboard to sea. Samples of discharged water will be taken at regular intervals for
analysis in accordance with Oil Pollution Prevention and Control (OPPC) Regulations.
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After the well has been cleaned up, the well will be tested for a period of approximately 24 hours, during which
time approximately 128 tonnes of gas will be flared. No extended well test will be conducted.

A number of the platform wells on Alwyn have "live annuli" in which they are subject to hydrocarbon ingress
over time. Assuming the Alwyn East well also has live annuli, it will be necessary to maintain the annuli in their
correct operating windows for well integrity, by performing periodic bleed offs during well start up to remove
excess gas from the annuli to vent. It is anticipated that there will be a maximum of 4 annuli bleeds per day and
a total of 2.2 tonnes of gas vented. There is no venting expected during production phase, as no leak off testing
will be required.

A drilling package upgrade will be undertaken on the NAA platform, as part of enabling works for upcoming
drilling campaigns, including Alwyn East and other potential wells. A new top-drive system (TDS) and variable
frequency drive (VFD) will be installed on NAA to support ERD. The upgraded TDS will be installed on North
Alwyn’s drilling derrick. Since the upgraded TDS is not compatible with the existing VFD, a new suitable VFD
will be installed as a standalone unit on the main pipe deck. The only other modifications required on the existing
topside facilities are minimal.

If hydrocarbons are encountered at Alwyn East, oil will be mixed with fluids from the other fields producing into
Alwyn and processed through the separation facilities on the NAB platform before being exported via the
Cormorant Alpha pipeline to SVT. Gas will be processed though the gas separator on NAB prior to export to St
Fergus via the St Fergus Terminal pipeline system.

Alwyn has a produced water re-injection system (PWRI). Discharges of produced water to sea occur at Alwyn
only during periods when the PWRI system is unavailable. The increase in produced water associated with
the proposed Alwyn East well will be within the capacity of the existing produced water handling facilities at
Alwyn. PWRI facilities normally operate at worst-case 90% efficiency, and therefore, as a worst-case it is
considered that 10% of the produced water is discharged overboard.

Power generation at Alwyn consists of four gas turbine driven generators, located on the NAB platform. These
generators provide power generation for both NAA, NAB and Dunbar platforms. The Alwyn Area fields and
associated NAA and NAB platforms were originally designed for greater production, hence the original need
for four generators. In the second half of 2020, an initiative commenced to facilitate the running of only two gas
turbine generators as much as possible during normal operations as part of long-term carbon footprint reduction
plan. Two generator operation is now the base case.

However, due to the requirement for very high reliability of additional power during critical drilling phases, a
third generator will need to be run for some of the Alwyn East drilling campaign so that it can be completed
safely. Once drilling is complete, the platform is expected to revert back to running on two generators as an
optimum scenario again.

The types of chemicals used to treat produced fluids from the Alwyn East field are not anticipated to change
compared to the existing chemicals on the Alwyn platform, therefore no new chemicals will be required.
However, it is likely that increased volumes of some process related chemicals will be required in line with the
additional production increase.

Total produced fluids on the Alwyn platform are forecast to remain within the capacity of the existing facilities.
The current compressors have the capacity to handle the additional production and as such, no modifications
will be necessary, and only one export compressor is expected to be required online for the duration of
production.

The base flare, required for safe and efficient operation of the process facility and flare system under normal
operating conditions, is approximately constant and is not significantly influenced by Alwyn East coming online.
However, over the first two years of production from Alwyn East (2023/24) there are expected to be up to four
well start-ups per year following planned or unplanned well shutdowns. During start-ups, it is estimated that
there will be up to 25 tonnes of gas flared when methanol is being injected for hydrate management. After two
years, it is expected that the well pressure will have depleted such that methanol is not required for hydrate
management and thus flaring is not required for restarts.

During the production phase venting will only occur during ad hoc maintenance operations which will not
increase in frequency as a result of Alwyn East, therefore no changes are expected.
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ATMOSPHERIC EMISSIONS

Atmospheric emissions have the potential to impact air quality on a local and regional scale, increase the
prevalence of acid rain and contribute to global greenhouse gas emissions and climate change. Primary
sources of atmospheric emissions on Alwyn are fuel gas consumption and flaring. In 2020 these contributed
87% (82% from fuel gas and 5% from diesel) and 12% to overall atmospheric emissions, respectively. There
will be additional energy requirements as a result of the drilling and commissioning of the Alwyn East well.

Atmospheric emissions will temporarily increase as a result of drilling the new well at Alwyn East, due to the
need to run a third power generator, as well as emissions from supply vessels, helicopters, well annuli venting
and flaring during well test and start-up. The requirement for a third generator will be managed to ensure
emissions are optimised wherever possible.

Furthermore, the increase in production from Alwyn East will result in at most, very small additional power
requirements due to certain process conditions during the production phase. Once drilling is complete, the
platform is expected to revert to normal operations, running on two generators (generally at the same load as
before). The electrical power requirements on the platform during routine operations are made up from the
requirements of various sub-systems on the platform including life-support systems (HVAC, lighting, galley),
navigation aids, process (e.g. pumps), export (e.g. gas compression) and PWRI. In addition, many of these
systems run more efficiently above a minimal level of production. The addition of Alwyn East fluids to the
platform will not increase the power requirements of the platform (and therefore atmospheric emissions) in an
easily quantifiable extent above pre-Alwyn East requirements; whilst the load on the equipment (both GTGs
and compressor) may increase at times, the increase in the efficiency of the equipment at these higher loads
will mean that there is not a proportional increase in emissions. In addition, the recent change in routinely
running 2-out-of-4 power generation turbines compared to 3-out-of-4 has made a major step change in
emissions reduction on the platform in the last two years. Production will remain within the current capacity of
the Alwyn platform, therefore no additional compressors or pumps are required.

The quantity of gas flared during operational load flaring events is not expected to change as a result of Alwyn
East commencing production. Operational load flaring is not an approach used on Alwyn when a gas export
route is not available, however from experience on other Alwyn wells, four additional well start-ups per year are
expected to be required during the first two years of production as a result of planned or unplanned well
shutdowns; a maximum of 25 tonnes of gas would be flared on each occasion.

Carbon intensity is commonly used in the oil and gas industry as a metric to compare the greenhouse gas
emissions between developments. Carbon intensity is a ratio of the greenhouse gases emitted by the
development per unit time (expressed as carbon dioxide equivalents) to the energy produced by the
development per unit time (expressed as Barrels of Oil Equivalent). A lower carbon intensity indicates a more
efficient production of hydrocarbons (energy) with respect to the release of greenhouse gases. The forecast
carbon intensity of the Alwyn area clearly shows that the production of Alwyn East significantly reduces the
carbon intensity of production from Alwyn over the short to medium term. This demonstrates that the inclusion
of Alwyn East results in a more efficient use of energy to produce the hydrocarbons and operate this platform
until CoP of the Alwyn area.

Overall, despite the increase, when compared to emissions on a UK-wide scale, the atmospheric emissions
associated with Alwyn East are minimal and do not contribute significantly to the UK carbon emissions budget.
Given the temporary and limited nature of the majority of the atmospheric emissions from the Alwyn East drilling
campaign, as well as the limited additional emissions once production has started, it is not expected that
atmospheric emissions will negatively impact local air quality or result in significant local cumulative impacts.
In addition, there are no sensitive receptors with respect to local air quality in the vicinity of the Alwyn platform
and the area of influence of any additional local air quality pollutants will be localised to this area.

In terms of global climate change (i.e. cumulative and transboundary impacts), the drilling of the Alwyn East
well will add a relatively small increment to the overall offshore emissions of the UK and the release of
greenhouse gases into the environment. Consequently, its contribution to global warming will be negligible in
relation to those from the wider offshore industry and outputs at a national or international level.

DISCHARGES TO SEA

The detailed use and discharge of all chemicals to be used during the drilling of Alwyn East will be assessed
(using the Chemical Hazard Assessment and Risk Management (CHARM) system where appropriate), with the
results of the well-specific chemical risk assessments being submitted in an application for a Chemical Permit
prior to drilling operations commencing. However, discharges to sea during the drilling of the Alwyn East well

Page 14



ALWYN EAST ENVIRONMENTAL STATEMENT

will be significantly lower than the discharges expected from drilling a new well due to the fact that it is a
sidetrack from an existing well on the Alwyn platform. The OBM used to drill the well and the cuttings generated
will not be discharged to sea as they will either be back loaded to shore or disposed of via CRI should poor
weather not allow skip and ship. Cement will be used for the well casings and liner, however since it is a
sidetrack from an existing well there will be no deposit of cement around the wellhead.

Produced water can contain small amounts of reservoir hydrocarbons (oil), dissolved organic and inorganic
compounds present in the geological formation and chemicals added during the production process. These
components have the potential, if they are not managed appropriately, to impact upon the quality of the water
column. However, the discharge of produced water to sea as a result of the production from Alwyn East poses
a limited environmental risk since the majority of produced water at Alwyn is re-injected via the PWRI system,
which significantly reduces produced water discharges. Whilst the proposed additional production from the
Alwyn East field will result in an increase in the volume of produced water processed and discharged from the
Alwyn platform, and consequently a higher actual quantity of oil-in-water discharged to sea on an annual basis,
the increase will be minimal; in 2022 the produced water from Alwyn East is predicted to be approximately
6,935 md/year, representing <0.5% of the overall Alwyn produced water volumes (2,054,220 m3/year). In 2023,
the predicted produced water production from Alwyn East is predicted to be approximately 23,360 m3/year
within a total volume from Alwyn of 2,594,055 m3/year, representing 0.90% of the total produced water at the
platform. There will be no change to the produced water handling strategy at the Alwyn platform as a result of
the production from Alwyn East. As TEPUK will be maximising the use of the PWRI system, the volume of
produced water actually discharged overboard will be significantly lower than this; estimated volumes for 2022
and 2023 are 38,340 md/year and 51,881 m3/year respectively (these estimates were made in January 2021
for the annual permit revision and so may be subject to revision).

Additionally, whilst chemical management will not change as a result of the additional production at Alwyn East
(i.e. there is not expected to be any requirement for the use of additional chemicals), there is likely to be a small
increased volume of chemical use and discharge as a result of the production from Alwyn East.

These discharges will be managed in accordance with the relevant permitting system. The very small increases
in oil-in-water and chemical discharges will be minimal and insignificant in the context of the UKCS. Considering
the limited increase in oil and chemical discharge resulting from the proposed drilling campaign and additional
production from Alwyn East, and the low sensitivity of the receiving environment, as well as the fact that any
additional discharge will be dispersed rapidly and widely in the marine environment, the impact is considered
minor and not significant.

ACCIDENTAL EVENTS

The potential impact of any accidental hydrocarbon or chemical release will be determined by the location of
the release, characteristics and weathering properties of the released material, the direction of travel and
whether environmental sensitivities lie in the path of the release. These environmental sensitivities will have
spatial and temporal variations. Therefore, the likelihood of any accidental release having a potential impact on
the environment must consider the likelihood of occurrence against the probability of that hydrocarbon or
chemical reaching a sensitive area and the environmental sensitivities present at that time.

Sources of accidental events include blowouts and well releases, structural failure, accidental releases from
support vessels (via bunkering or collision), dropped objects and natural disasters. Accidental events
associated with dropped objects and natural disasters are highly unlikely due to the scope of work being
undertaken on the Alwyn platform and the location of Alwyn East. However, a hydrocarbon major
environmental incident (MEI) at Alwyn from a well blowout could have major consequences. Stochastic
modelling for a well blowout determined that such an event could cause severe surface and shoreline oiling.
However, this was in an unconstrained scenario where no mitigation measures were in place and no response
initiated in the event of a blowout.

Although the probability of an unplanned event occurring at Alwyn East and resulting in a MEI is remote, even
with comprehensive prevention measures in place, a potential impact to the marine environment remains. This
is recognised to be true for the offshore oil and gas industry in general. TEPUK will ensure appropriate
response plans and mitigation measures are in place to address these risks. All activities will be covered by
the appropriate Oil Pollution Emergency Plans. The consequences associated with such an event would be
significant and would affect a number of protected conservation areas within UK waters and along the coast.
However, given the measures in place to prevent and mitigate such a scenario and the unlikely possibility of a
MEI occurring, the environmental risk has been deemed minor. Overall, accidental events are not thought to
be a significant impact associated with the drilling and production at Alwyn East.
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ENVIRONMENTAL MANAGEMENT

TEPUK's overall aim is to minimise environmental impact wherever operations are carried out. It is also
recognised that this has to be achieved alongside the need to meet increasingly rigorous environmental
standards, both regulated and self-imposed. It is TEPUK’s policy to comply with all legal requirements and
TotalEnergies Company policies. TEPUK supports this overall aim with an environmental policy which
encourages a positive Safety, Health, Environment and Integrity culture. TEPUK’'s Health, Safety, and
Environment (HSE) Policy and UK legislation jointly impose responsibilities on management, supervisors and
individual employees for which they will be held accountable. Various groups and processes are in place within
TEPUK that support this.

Together with society, TotalEnergies is committed to achieving carbon neutrality - net zero - by 2050 across its
global business. TotalEnergies’ ambition to become a responsible energy major means it needs to meet
growing energy demand whilst responding to the climate change challenge: reducing carbon emissions and
minimising the environmental impact of operations. TotalEnergies is committed to reducing the greenhouse
gas (GHG) emissions and improving the energy efficiency of its installations to meet Net-Zero ambitions by
2050. Whilst there are emissions associated with the drilling of the Alwyn East well, TEPUK is working with
contractors to reduce emissions and optimise operations where possible. It is anticipated that there will be a
very small increase in emissions on the Alwyn facility during the production phase of Alwyn East from the well
start-ups in the first two years as well as potential additional power requirements at times due to certain process
conditions. However, increases in power requirement caused by the increased fluids are expected to be very
small and difficult to accurately quantify above current baseline requirements as the plant is expected to operate
more efficiently with increased production. A worst-case assumption regarding the frequency of using a third
power generator and the additional load has been used throughout the impact assessment to allow a worst-
case assessment to be made. It should however be noted that, TEPUK will run the platform on two generators
whenever possible and are also applying a range of carbon saving measures across the platform. It is therefore
anticipated that in reality emissions will show no great change from those reported in recent years (i.e. 2020).
Alwyn NAA has sufficient capacity within the current normal operation of plant that the carbon intensity of
production is predicted to decrease with the increased production rates.

TEPUK’s environmental policy is underpinned by the company Environment and Energy Management System
(E&ENMS), embedded in which is the achievement of continuous improvement in environmental performance.
The E&EnMS provides a framework to ensure compliance with environmental legislation, the prevention of
pollution, and achievement of continuous improvement of environmental performance. It also provides the
framework to promote an overall reduction in energy use, energy costs and greenhouse gas emissions. The
E&ENMS has achieved third party certification against the internationally recognised EMS standards ISO 14001
and also ISO 50001; TEPUK is the first energy major in the UKCS to achieve this.

The mitigation and management measures that TEPUK commits to, through the EIA process, will be collated,
and progress against them will be tracked. This will also include any further commitments that arise out of the
regulatory review of this ES and the stakeholder consultation process.

CONCLUSIONS

The drilling of a new well at Alwyn East (drilled from the Alwyn platform) and the additional production of gas
and oil as a result of this new well are associated with potential environmental impacts. The environmental
issues identification process conducted for this EIA has identified potential impacts from increased atmospheric
emissions, additional discharges to sea and accidental events from the proposed activities.

Drilling activities and new production from the Alwyn East reservoir will result in a limited quantity of chemicals
being discharged to sea as part of the drilling operations. A small increase in water production will also occur,
as well as potentially slightly greater volumes of produced water being discharged to sea, which has the
potential to impact on water quality and the species that make use of the water column. Considering the limited
increase in oil and chemical discharge resulting from the proposed drilling campaign and additional production
from Alwyn East and the fact that any additional discharge will be dispersed rapidly and widely in the marine
environment, the impact on the marine environment is considered minor and not significant. In addition, internal
chemical management controls in place at TEPUK as well as the control of chemical use and discharge through
the permit application and approval process, further reduces the potential for any significant impacts to the
marine environment.

During drilling activities of the Alwyn East well, emissions are expected to increase due to the need to use a
third power generator to complete the drilling phase safely. Additionally, there will be emissions from supply
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vessels and helicopters during this time as well as emissions from flaring during well start-up. During start-up
a well test will be carried out where it will be flowed for a period of approximately 24 hours during which time
gas will be flared due to pipeline export specification requirements. There may also be the need to bleed the
annuli during start up to maintain well integrity which would result in gas being vented.

Once production starts, power will be generated from only two turbines whenever possible (as per the current
base case at Alwyn). Flaring is not predicted to increase as current practice on Alwyn is not to use operational
load flaring when no export route for gas is available, however there is an expectation that there will be an
additional four well start-ups (25 tonnes of gas flared per occurrence) per year for the first two years of
production from Alwyn East following planned or unplanned well shutdowns.

Given the temporary and limited nature of the majority of the atmospheric emissions from the Alwyn East
development and taking into account the distance from any potentially sensitive receptors, it is not expected
that atmospheric emissions will negatively impact local air quality or result in significant local cumulative
impacts. Alwyn East’s contribution to global warming will be negligible in relation to those from the wider
offshore industry and outputs at a national or international level.

The drilling of a new well and the increase in production associated with Alwyn East creates an opportunity for
an accidental event to occur causing a MEI. However, the probability of a MEI occurring is considered remote,
and TEPUK will ensure appropriate response plans and mitigation measures are in place to address the risks
of an unplanned event occurring. Whilst the consequences associated with such an event would be significant
and would affect a number of protected conservation areas within UK waters and along the coast, the remote
likelihood of a MEI occurring, and considering the measures in place to prevent and mitigate such a scenario,
the environmental risk has been deemed minor. Overall, the potential for an accidental event to result in
significant impacts to the environment is not considered to be significant.

The Alwyn East EIA has considered the objectives and marine plan policies of the Scotland National Marine
Plan across the range of relevant policy topics including natural heritage, air quality, cumulative impacts and
oil and gas. TEPUK considers that the proposed drilling of the Alwyn East well is in broad alignment with such
objectives and policies. TEPUK’s existing environmental management procedures and practises will ensure
that any potential impacts are managed and controlled.
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ABBREVIATIONS
“/in Inch
Mg/g Microgram per gram
pa/kg Microgram per kilogram
gm Micrometre/micron
ACA Action Coordinating Authority
BAT Best Available Technology
bbl/day Barrel of oil per day
BEIS Department for Business, Energy and Industrial Strategy
BEP Best Environmental Practice
BOE Barrels of oil equivalent
CFR Carbon footprint reduction
CHARM Chemical Hazard Risk Management
CIEEM Charted Institute of Ecology and Environmental Management
CNR Canadian Natural Resources
CNS Central North Sea
CO2e Carbon dioxide equivalent
CoP Cessation of Production
CPR Continuous Plankton Reader
CRI Cuttings re-injection
cSAC Candidate Special Area of Conservation
DECC Department of Energy and Climate Change
DTI Department of Trade and Industry
EAJ Environmental Assessment Justification
EEA European Economic Area
EIA Environmental Impact Assessment
EEMS Environmental Emissions Monitoring System
EMS Environmental Management System
E&ENMS Environment and Energy Management System
EPS European Protected Species
ERD Extended Reach Drilling
ES Environmental Statement
ESD Emergency Shut-down
EU European Union
EU ETS EU Emissions Trading Scheme
EUNIS European Nature Information System
FRS Fisheries Research Services
ft Feet
FUKA Frigg UK gas pipeline to the St Fergus Terminal
g/cm3 Grams per cubic centimetre
GHG Greenhouse gas
GRP TEPUK Gas, Renewables & Power
GTG Gas turbine generator
HMPA Historic Marine Protected Area
HP High pressure
HRA Habitats Regulations Assessment
HSE Health, Safety and Environment
HSE Health and Safety Executive
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HSSE Health, Safety, Security and Environment
IAPP International Air Pollution Prevention Certificate
ICES International Committee for the Exploration of the Sea
IEMA Institute of Environmental Management and Assessment
IOPG International Association of Oil and Gas Producers
IP Institute of Petroleum
IPCC Intergovernmental Panel on Climate Change
ITOPF International Tanker Owners Pollution Federation
JNCC Joint Nature Conservation Committee
km Kilometre
km? Kilometre squared
kW/m Kilowatt per metre
LOT Leak-off testing
LSE Likely Significant Effect
m Metre
m/s Metres per second
m3 Cubic metres
m3/day Cubic metres per day
MAH Major Accident Hazard
MarLIN Marine Life Information Network
MCZ Marine Conservation Zone
MEI Major Environmental Incident
mg/l Milligrams per litre
MoD Ministry of Defence
MPA Marine Protected Area
MPD Managed Pressure Drilling
Mt Million tonnes
MW Megawatt
NAA North Alwyn Alpha
NAB North Alwyn Bravo
NC MPA Nature Conservation Marine Protected Area
NCP National Contingency Plans
N/m2 Nautical metres squared
NMP National Marine Plan
NMPi National Marine Plan interactive
NNP Ninian Northern Platform
NNS Northern North Sea
NOAA National Oceanic and Atmospheric Administration
NORBIT Norwegian/British oil spill response
OBM Oil-Based Mud
OCGT Open Cycle Gas Turbines
OGUK Oil and Gas UK
ovi Oil Vulnerability Index
OPEP Oil Pollution Emergency Plan
OPPC QOil Pollution Prevention and Control
OPRC Qil Pollution, Preparedness, Response and Cooperation
OPRED Offshore Petroleum Regulator for Environment and Decommissioning
OSCAR Oil Spill Contingency and Response model
OSPAR Oslo Paris Convention
OSCR Offshore Safety Case Regulations
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PAH
pMCZ
PMF
PRA
pSPA
PWRI
RBA
RSPB
SAC
SAT
SAHFOS
SEA
SECE
SHEA&I
SHEMS
SIMOPS
Sm?/day
SMRU
SNH
SOSI
SPA
SVT
TDS

Te
TD

TEPUK

THC
TVDRT

UK
UKAPP
UKCS
UKOOA
UNECE
VEC
VFD
VMS

Polycyclic Aromatic Hydrocarbon
Proposed Marine Conservation Zone
Scottish Priority Marine Feature
Production Operations Application
Proposed Special Protection Area
Produced Water Re-Injection

Risk Based Approach

Royal Society for the Protection of Birds
Special Area of Conservation

Subsidiary Application Template

Sir Alister Hardy Foundation for Ocean Science
Strategic Environmental Assessment
Safety and environment critical elements
Safety, Health, Environment and Integrity
Safety, Health and Environmental Management System
Simultaneous operations

Standard cubic metres per day

Sea Mammal Research Unit

Scottish Natural Heritage

Seabird Oil Sensitivity Index

Special Protection Area

Sullom Voe Terminal

Top-drive system

Tonnes

Total depth

TotalEnergies Exploration and Production UK Ltd

Total Hydrocarbon Concentration
True vertical depth rotary table

United Kingdom

UK Air Pollution Prevention Certificate

United Kingdom Continental Shelf

United Kingdom Offshore Operators Association
United Nations Economic Commission for Europe
Valued Ecosystem Components

Variable frequency drive

Vessel Monitoring System
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The Alwyn Area development in the NNS is comprised of 8 producing fields: Alwyn North, Dunbar, Ellon, Grant,
Nuggets, Forvie North, Jura and Islay. The Alwyn North platform, located in UKCS Block 3/9a (Figure 1-1), is
the hub and support centre for these fields, supplying them with power and water injection support while
simultaneously receiving produced water, oil and gas via a network of subsea cables and pipelines (Figure
1-2). Alwyn North (Alwyn) consists of two platforms, North Alwyn Alpha (NAA) and North Alwyn Bravo (NAB),
which are linked by a bridge. The Dunbar platform processes fluids from the Dunbar, Grant and Ellon fields
and is tied back to Alwyn by pipeline. The Alwyn Area is therefore produced by a mix of platform wells (Alwyn
and Dunbar) and subsea tie-backs (other fields). Alwyn East will be drilled from the NAA platform and will be
produced directly into the Alwyn North platform facilities; therefore no seabed infrastructure is associated with
the drilling and production from Alwyn East.

Production from these fields is combined at Alwyn and processed to produce gas and oil for export. Gas is
exported into the Frigg UK gas pipeline system (FUKA) to the St Fergus Terminal, in Aberdeenshire. Oil is
exported to Cormorant Alpha platform and then onto the Sullom Voe Terminal (SVT), in Shetland via the Brent
System pipeline.

Figure 1-2 UKCS — NNS - Alwyn Area development

Page 22
























ALWYN EAST ENVIRONMENTAL STATEMENT

If the 874" section fails to reach the reservoir, a 7" liner will be run to approximately 100 m above the top of the
Brent reservoir, i.e. to approximately 7,525 m (25,016 ft). The contingency 6" section would then be drilled to
well total depth (TD) with a total 6" hole of approximately 760 m (2,493 ft) in length. A 45" liner will be cemented
in place at well TD. The same liner size will be used for both 84" and 6" hole sizes to well TD.

However, in the event that the well is a dry hole and there is no flow of reservoir fluids, the well will be
abandoned. A cement plug will be placed within the 82" section and the well abandoned at this point in line
with Oil and Gas UK (OGUK) Guidelines.

Figure 2-3 Alwyn East well sections
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the systems on the Alwyn, including the oil and gas process systems, seawater injection system and various
utility systems. A number of chemicals are therefore required to mitigate these issues:

e Corrosion

= Corrosion inhibitor is applied on a continuous basis to the Alwyn process. Corrosion inhibitor is
also applied as a batch treatment to the displacement seawater for the diesel system and also
as a mothballing treatment for the diesel leg D10 to ensure long term integrity of the system.
Corrosion control is undertaken through a system of corrosion inhibitor injection; monitoring
and chemical residue analysis.

e Emulsions

= A process demulsifier is continuously dosed into the Alwyn separation system. Demulsifiers
are required to assist with dehydration of produced water from crude oil. The main priority is to
ensure that the platforms overboard oil in water figures remain within the defined limit for
discharge. It is also a priority to ensure that the sales specification on the export crude oil is
achieved.

e Bacterial growth

= Biocides are required at Alwyn to prevent microbial growth and induced corrosion. This is
required in particular for seawater injection system and closed loop systems.

e Hydrate formation

= Hydrate formation is controlled via injecting a gas hydrate inhibitor during gas processing at
Alwyn.
e Scale
= Due to the high water cut at Alwyn, producing wells require treatment to ensure that the build-
up of scale is controlled both topsides and within the subsea infrastructure. Scale inhibitor is
continually injected at Alwyn to prevent the deposition of calcium and barium salts.

e Gas dehydration / glycol system

= Gas produced at Alwyn is saturated with water vapour, which must be removed prior to export.
The glycol system is used to dehydrate process gas through contact with glycol in the glycol
contactor vessel. Rich glycol is treated and recovered in the glycol regeneration unit where
solids are removed by separation and electrical heat is used to boil off the water. The collected
liquids are returned to the closed drains drum while the gas vapours from the glycol
regeneration are sent to the flare. The collected liquids are routed through the produced water
system. Glycol levels are monitored and topped up when required.

e Hydrogen sulphide

= There is an export pipeline gas specification for Hydrogen sulphide (H2S). A chemical
scavenger is injected on a continuous basis to ensure that the pipeline entry limit is maintained.
Liquid scavenging of H2S, is often necessary on safety and/or materials grounds to maintain
the levels experienced in the downstream process at a safe level when wells with high H2S
levels are produced to the topsides process.

All chemicals currently used on the Alwyn platform have been risk assessed and permitted under the Chemical
Permit SAT (CP/69). The types of chemicals used to treat produced fluids from the Alwyn East field are not
anticipated to change compared to the existing chemicals on the Alwyn platform; i.e. no new chemicals will be
required. The treatment rate, or dosage level, for the batch chemicals is anticipated to remain unchanged.
However, the volume of continuously applied chemicals, such as corrosion inhibitor, scale inhibitor and
demulsifier, may increase due to higher production, though according to initial estimation the increase is not
expected to be higher than 5% as a result of Alwyn East. Other chemical treatment volumes are expected to
remain largely unchanged. It should be noted that the actual chemical management will be assessed and
adjusted accordingly after the start-up. Any changes in required chemical volumes will be further risk assessed
and a variation to CP/69 submitted at the appropriate time.

All chemicals to be used will be selected based on their technical specifications and environmental
performance. Chemicals subject to substitution warnings under the Harmonised Mandatory Control Scheme,
which are recognised as being hazardous to the marine environment, will be avoided where technically
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3.2.3.1 Sediment types and Seabed features

According to the SEA2, the bulk of modern seabed sediments comprises substrates that are more than
10,000 years old and have been reworked from strata by currents that have been generated by tides and sea
waves. Soft muds typically cover wide areas in the deeper waters of the continental shelf, while the three main
types of hard substrate (rock, gravel and hard cohesive gravel) commonly occur together in the nearshore
western margins of the North Sea. (DTI, 2001).

A habitat assessment and environmental monitoring survey was undertaken by Fugro Survey Ltd of the Alwyn
area during 2011 (Fugro, 2012). The survey was located in the area surrounding the Alwyn platform and the
associated pipeline towards the Dunbar platform. As Alwyn East is located 5.8 km northeast from the NAA
platform at Alwyn North, the results of this survey are thought to provide an accurate representation of the
benthos at Alwyn East.

The seabed around the Alwyn platform is relatively flat, varying little from 126 — 129 m, and even moving further
from the platform into the wider area, depths are not often found out with the 125 — 150 m range (Fugro, 2012).

Seabed photography around the Alwyn platform showed two broad types of surficial sediment present; these
were ‘silty sand with shell fragments and pebbles’ and ‘coarse sand with pebbles, cobbles and boulders’. For
the most part, photographic data showed majority of the stations within the Alwyn area and the infill area to be
a consistent covering of silty sand with only small variations in the proportion of shell fragments between
stations, although some locations (various areas to the south, north and east of Alwyn) showed a greater
covering by pebbles, cobbles and boulders (up to 40% cover) (Fugro, 2012).

Sediment sampling supported the findings of the photographic data analysis that two different sediment types
exist in the Alwyn field. According to the NMPi (2021) the sediments in the vicinity of the Alwyn field consists of
sand, muddy sand, gravelly sand and slightly gravelly sand. The habitat at Alwyn East is also expected to be
predominantly sand (Figure 3-1). Seabed sediments in the vicinity of the Alwyn platform are therefore
considered to be typical of the NNS. Two habitats within the survey area were able to be identified according
to the European Nature Information System (EUNIS): ‘Deep circalittoral sand’ (A5.27) and ‘Deep Circalittoral
mixed sediment’ (A5.45) (Fugro, 2012).

Considerable scarring and disturbance of the seabed in the form of trawl scars, anchor scars and drilling mud
related to previous fishing and drilling activity is apparent in the vicinity of Alwyn. Persistence of these features
indicates the relatively low sediment mobility in the area (Fugro, 2012).

3.2.3.2 Sediment contaminants

The Alwyn platform is located in a region known as the East Shetland Basin. This area has been studied by
the Fisheries Research Services (FRS; now Marine Scotland) as it has been subject to an intensive oil and gas
exploration programme due to the possibility of cumulative hydrocarbon contamination (Russell et al., 2005).
Near-field Forties oil equivalent hydrocarbon concentrations determined in pre-2000 surveys were all above
background levels of less than 50 pg/g dry weight (Baxter et al., 2008). Mean Forties oil equivalent hydrocarbon
concentrations in the far-field were lower than in the near-field, suggesting that contamination had originated
from the oil field developments themselves (Baxter et al., 2008).

Contamination of sediments may occur from discharges of drilling wastes and spills. Produced water is now
the major ongoing source of hydrocarbons, with hydrocarbon input from drill cuttings essentially eliminated due
to replacement of diesel and OBM discharges with alternative mud systems and disposal methods. The
concentration of contaminants in sediment is found to be high within the immediate vicinity of installations,
however, concentrations generally fall to background levels within a very short distance from discharge.
Additionally, the levels of certain metals (Lead, Vanadium, Copper and Iron) appear higher in the southern
North Sea compared to the northern North Sea. (DTI, 2001).

However, surveys since 2000 in the area have shown that oil contamination of near-field sediments has
progressively declined over time, and that far-field mean concentrations have dropped below background
levels. In the East Shetland Basin, survey work undertaken from 2002 reported a mean Polycyclic Aromatic
Hydrocarbons (PAH) concentration of below 150 pg/kg dry weight (Baxter et al., 2008). Analysis of the
compounds suggests the source of these hydrocarbons to be diffuse combustion-related fallout from the
atmosphere (Baxter et al., 2008). The same survey notes some evidence of petrogenic input, but this was of
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and polychaete worms. Example photographs representative of this habitat type is provided in Figure 3-2
(Fugro, 2012).

Figure 3-2 Example images of deep circalittoral sand habitat observed in the Alwyn field (Fugro,
2012)

The second habitat recorded was ‘Deep circalittoral mixed sediment’ (A5.45) which was found at two locations
in the area, one approximately 1.2 km south of Alwyn and one approximately 6 km to the east. The seabed
within this biotope complex was characterised by coarse sand with aggregates of pebbles and boulders.
Boulders were often encrusted with an array of erect and encrusting sponges Porifera, bryozoans Bryozoa,
hydroids Hydroida, cup corals Hexacorallia and anemones Ascidians. Motile species, consisting of hermit crabs
Paguroidea and squat lobsters Galantheidae were seen in areas of high pebble and boulder cover, as well as
urchins Echinoidea in intervals of coarse sand. Infaunal species in areas of coarse sand included brittle stars
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Ophiuroidea, tube worms Polychaeta and tusk shells Scaphopoda resting on the sea floor. Example
photographs representative of this habitat type is provided in Figure 3-3 (Fugro, 2012).

Figure 3-3 Example images of deep circalittoral mixed sediment habitat observed in the Alwyn
field (Fugro, 2012)

While the majority of the survey area was found to be covered in silty sand, occasional areas of mixed
sediments were observed which contained aggregations of pebbles, cobbles and boulders. The largest
aggregations were seen from the seabed photographic data at station 24, located approximately 6 km east of
the Alwyn Platform (Fugro, 2012). A summary of the assessment made for station 24 as an area of potential
stony reef is provided in Table 3-2. Given the proximity of Alwyn East, 5.8 km north east of Alwyn, it is possible
that reef-like habitat could be present within the field.
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would result in a proportional increase in pollutant emissions. By contrast if the 22 MW load scenario was
achieved throughout the year this would result (even with the same mix of turbines in operation as 2020) in a
decrease in fuel use compared to 2020 of 9%. Thus, COze emissions from power generation are presented as
arange in Table 5-3, whilst the highest of these values has been used in the impact assessment. The emissions
of local air quality pollutants from the worst-case fuel use are shown in Table 5-4 and are within the currently
permitted values for Alwyn North and are less than those reported to EEMS for Alwyn North in 2019. As the
load on the GTGs will be lower than the worst-case scenario, fuel use will be consistent with that seen over the
last three years and therefore it is not expected there will be any noticeable increase in emissions above the
range currently reported to EEMS for the GTGs on Alwyn North. These values are below those previously
modelled for Alwyn North, detailed in Section 3.2.2, and as this earlier modelling showed no impact on local air
quality it is clear that these lower emissions will also not affect local air quality.

Quantifying additional emissions from the gas export compressor also presents difficulties as the increased
volume of export gas will result in the compressor running more efficiently. High-level estimates of additional
daily fuel gas requirements range between zero and 0.38 MMscf/day (i.e. a 44% increase in compressor fuel
gas consumption on a daily basis). If this coincided with the need to run the platform at 28 MW load with 3
GTGs, this would correspond to an additional 39 MMscf of fuel gas use per year.

The quantity of gas flared is expected to increase over the first two years of production from Alwyn East
(2023/2024) as a result of the additional four well start-ups that are likely to be required, during which up to 25
tonnes per start-up will be flared; this is presented in Table 5.3 in comparison to 2020 figures. Operational load
flaring is not an approach used on Alwyn when a gas export route is not available so there will be no change
in operational load flaring as a result of production from Alwyn East.

The forecast carbon intensity of the Alwyn Area clearly shows that the production of Alwyn East significantly
reduces the carbon intensity of production from Alwyn over the short to medium term. This demonstrates that
the inclusion of Alwyn East results in a more efficient use of energy to produce the hydrocarbons and operate
this platform until CoP:

e The mean carbon intensity for Alwyn Area was 22.4 kgCOze / barrels of oil equivalent (BOE) over the
period from 2016 to 2019. The current P50 case for the inclusion of Alwyn East predicts that the carbon
intensity of Alwyn Area will decrease with the new production to around 15 kgCOze / BOE by 2023/4
and then slowly increase back to the currently predicted Alwyn Area carbon intensity of around
37 kgCO2e / BOE in 2029. In the P10 case whilst the carbon intensity increases from 15 kgCOze / BOE
after 2025 the intensity is still predicted to be below 25 kgCOze / BOE in 2029.
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Figure 7-2 Well blowout — Probability of surface oiling (above 0.3 ym) above 10%
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becomes incorporated into the feathers, there is a very high chance of death due to loss of body heat, starvation,
drowning or oil ingestion from preening activity. Plumage is essential to flight, waterproofing and heat insulation
and even small effects on any of these functions can result in mortality.

Some groups of seabirds are more vulnerable than others due to their particular behaviours. Guillemots, which
spend much of their time on the sea surface and typically dive to avoid danger, are particularly sensitive to oil
slicks. Common guillemot are particularly vulnerable in the post-breeding period because the male parents
accompany their flightless young in swimming offshore from the breeding colonies. This generally occurs in
late spring and early summer. Gannets are also sensitive due to their diving behaviour which causes then to
repeatedly pass through any sea surface hydrocarbon layer.

Species that nest on cliffs and cliff tops are unlikely to have their nesting sites directly adversely affected by an
accidental hydrocarbon release, although following the Sea Empress incident gannets were observed collecting
contaminated nesting material (Santillo et al., 1998).

Sheltered habitats that encourage wading or resting on calm water may suffer significant losses of birds in the
event of sea surface oiling due to the greater likelihood that large accumulations of birds will be exposed.
Following the Sivand spill in the Humber Estuary, the Royal Society for the Protection of Birds (RSPB) reported
160 dead oiled birds were found and estimated that 4,000 birds may have been oiled in total (NOAA, 1992). It
is likely that the vast majority of oiled birds would have died due to hypothermia and toxicity; it is common that
only a small proportion of bird carcasses are recovered following hydrocarbon release mortality events.

Sensitivity of particular species also varies in line with the total biogeographical population, which influences
the potential for population recovery following an incident.

The JNCC has stated in a memorandum to the UK Parliament that the greatest risks to nature conservation
from oil on the offshore sea surface is to seabirds (JNCC, 2011). The seasonal vulnerability of seabirds to
surface pollutants is identified using SOSI, derived from JNCC block-specific data. In the immediate vicinity of
Alwyn, seabird sensitivity to oil releases ranges from low to medium (see Section 3.3.4 or further detail). The
magnitude of any impact will depend on the number of birds present, the percentage of the population present,
their vulnerability to spilled hydrocarbons and their recovery rates from oil pollution. The physical impact of a
spill is one of plumage damage leading to loss of insulation and waterproofing.

Seabirds that rest and breed within SPA boundaries commonly feed in waters outside the site boundary,
meaning that hydrocarbon releases may impact protected site features without actually entering the site.

The SPAs listed in Table 7-4 and Table 7-5 support a wide range of species that vary in seasonal presence,
breeding, feeding and nesting behaviour. There is a range of probability of shoreline and surface contamination
at these SPAs, up to 76% and up to 78% respectively. As discussed below, the impact of sea surface oiling on
seabirds is one of the greatest environmental risks posed by accidental hydrocarbon release events. However,
the contamination is unlikely to be long-term as the population will be able to recover.

Potential recovery rates may range from 1 to 10 or more years depending on the species affected and the
extent of population loss. Recovery rates depend on numerous factors including:

e The percentage of the breeding population killed (and therefore numbers remaining);
e Number of juveniles lost (affecting recruitment rates in following years);

e Size of the existing pre-breeding pool and rates of recruitment into the colonies;

e Rates of reproduction of individual species;

e Long-term loss of feeding grounds and prey species; and

e Sub-lethal effects which may affect reproductive success.
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9 CONCLUSIONS

The drilling of a new well at Alwyn East (drilled from the Alwyn platform) and the additional production of gas
and oil as a result of this new well are associated with potential environmental impacts. The environmental
issues identification process conducted for this EIA has identified potential impacts from increased atmospheric
emissions, additional discharges to sea and accidental events from the proposed activities.

During drilling activities of the Alwyn East well, emissions are expected to increase due to the need to use a
third power generator to complete the drilling phase safely. Additionally, there will be emissions from supply
vessels and helicopters during this time as well as emissions from well annuli venting and flaring during well
test and start-up. Flaring is anticipated to increase slightly during the first two years of production from Alwyn
East as a result of the additional well start-ups that are likely to be required. Following the drilling period, Alwyn
will run on only two generators whenever possible (as per the current base case at Alwyn). In the worst-case
scenario, there may also be an increase in emissions from fuel gas consumption. However, these emissions
will add a relatively small increment to the overall emissions from Alwyn and the release of GHG into the
environment. New production from the Alwyn East reservoir will result in a small increase in water production,
as well as potentially slightly greater volumes of water being discharged to sea, which has the potential to
impact on water quality and the species that make use of the water column. The drilling of a new well and the
increase in production associated with Alwyn East creates an opportunity for an accidental event to occur
causing a MEI. However, the possibility of a MEI occurring is remote, and TEPUK will have measures in place
to prevent and mitigate such a scenario.

A summary of the EIA conclusions for the Alwyn East well is presented in Table 9-1, and the mitigation
measures that TEPUK commit to undertake are presented in Appendix C.

The nearest protected site to the Alwyn NAA and NAB platforms is the Pobie Bank Reef SAC, which lies
approximately 88 km to the southwest. This site is identified for the protection of Annex | submarine structures
made by leaking gases in the UK. Given the distance between Alwyn and this protected site, and that no water
column risk or sediment deposition is expected to extend that far, no impact on this site is expected. As the
new well at Alwyn East will be drilled as a sidetrack from the original platform well and no additional seabed
infrastructure is required, no seabed impacts are expected from the proposed drilling campaign.

There are spawning and nursery grounds in the vicinity of Alwyn for several fish species, a number of which
are listed as PMF in Scottish waters, including: anglerfish, blue whiting, cod, herring, ling, mackerel, Norway
pout, saithe, sandeels, spurdog and whiting. Fish may be impacted by changes in water quality associated with
discharges to sea, however, as concluded in Table 9-1, discharges of produced water from Alwyn East will
result in a minimal increase to current levels during production and there will be no discharges of mud or drill
cuttings during drilling. Whilst there are likely to be some limited chemical discharges during drilling these are
expected to be dispersed rapidly and widely in the marine environment and not present significant
environmental risk. An accidental oil spill has the potential to have a localised effect on fish populations
however, given the very low likelihood of a spill event, the impact significance is negligible.

The presence within the Alwyn region of species protected under Annex Il of the Habitats Directive is limited to
marine mammals. The species that are most likely to occur at Alwyn include Atlantic white-sided dolphin,
harbour porpoise (protected under Annex Il), minke whale, long-finned pilot whale and white-beaked dolphin.
These species are all listed as Scottish PMF. Based on the available information, the region around Blocks
3/04, 3/05 and 3/09 is not considered to be significant for feeding, breeding, nursery or migrating cetaceans.
Therefore, no significant impacts on marine mammals are expected from the drilling of the Alwyn East well. In
the unlikely event of an oil spill, seals would be the most impacted due to the presence of seal haul-out sites
along the east coast of the UK. Therefore, the population could be significantly impacted for at least one
breeding season. However, given the very low likelihood of such an event happening, the residual impacts on
marine mammals from the Alwyn East well are not considered significant.

A number of seabird species may be present in the vicinity of Alwyn throughout the year, including northern
fulmar, northern gannet, Arctic skua, great skua, black-legged kittiwake, great black-backed gull, common gull,
lesser black-backed gull, herring gull, glaucous gull, Arctic tern, common guillemot, razorbill, little auk and
Atlantic puffin. Seabirds are not normally affected by oil and gas operations, however, in the unlikely event of
an oil release, birds are vulnerable to oiling from surface pollution. Given the very low likelihood of such an
event happening, the residual impacts on seabirds from the Alwyn East well are not considered significant.
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There are a number of offshore and coastal conservation areas on the UK mainland that have been designated
under the Habitats Directive as SACs, under the EU Birds Directive as SPAs and under the Marine and Coastal
Access Act 2009 as NCMPAs and MCZs. The potential for significant impacts on any such sites has been
considered within each impact assessment chapter, with particular focus given to the potential for an accidental
hydrocarbon release to interact with such sites. However, given the distance of the Alwyn East field and the
Alwyn platform, and the mitigation and management measures in place, the proposed Alwyn East drilling
campaign is considered unlikely to affect the conservation objectives or site integrity of any SAC and SPA, and
neither is there a significant risk to the conservation objectives of any NCMPAs. Considering all of the above,
no significant impacts are expected upon protected species and habitats. As such, there is considered to be
no Likely Significant Effect on SACs, SPAs, NCMPAs and MCZs; hence no impact on any conservation
objectives or site integrity.

The Alwyn East EIA has considered the objectives and marine plan policies of the Scotland National Marine
Plan across the range of policy topics including natural heritage, air quality, cumulative impacts and oil and
gas. TEPUK considers that the proposed drilling of the Alwyn East well is in broad alignment with such
objectives and policies. TEPUK’s existing environmental management procedures and practises will ensure
that any potential impacts are managed and controlled.
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Sensitivity (S shore) =6
In terms of surface oiling, there are 22 VECs within the UKCS predicted to receive surface oiling above the
0.1 ym (0.0001 mm) threshold (O’'Hara and Morandin, 2010). These VECs include 12 SSSIs and the Ronas
Hill = North Roe and Tingon RAMSAR site (Figure B-2 and Figure B-3).

As explained in the shore sensitivity score, SSSls are classified as a category IV by the IUCN (Crofts & Phillips,
2013). Also, RAMSAR sites are of international designation. Therefore, this would result in a score of S = 6.

SenSitIVity (S marine) = 6
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APPENDIX D TYPICAL CHEMICALS USED DURING DRILLING CAMPAIGNS

Acidity Control Chemical

Products used to control the degree of acidity or alkalinity in drilling fluids. pH has a strong influence on the
properties of many drilling fluid systems and additives e.g., affecting the solubility of thinners or the dispersion
or flocculation of clays.

Base oil

The continuous phase in oil-based drilling fluids. Oil-based drilling fluids are water-in-oil emulsions in which
water is the dispersed phase and oil is the dispersion, or continuous, phase.

Biocide

A chemical or treatment that kills bacteria. Biocides are often used in water muds vulnerable to bacterial attack
such as those containing natural starches and gums. Biocides, can be used to control sulphate-reducing
bacteria, slime-forming bacteria, iron-oxidizing bacteria and bacteria that attacks polymers in fracture and
secondary recovery fluids. In polymers, the degradation of polymers in fluids can be controlled to avoid the
formation of a large biomass, which could plug the formation.

Brine

A mixture of water and a soluble inorganic salt, commonly sodium chloride NaCl, Potassium Chloride KCI and
Calcium Chloride CaCl2. Brines are commonly used in completion operations and are preferred because they
have higher densities than fresh water but lack solid particles that might damage producible formations. The
emulsified Calcium Chloride [CaCl2] solution (or any other saline phase) in an oil mud is referred to as "brine"
or "brine phase". A brine without or very little suspended solids is a clear brine.

Cement or Cement Additive

Any Chemical or material added to a cement slurry to modify the characteristics of the slurry or set cement.
Cement additives include accelerators, retarders, fluid-loss additives, dispersants, extenders, weighting agents,
lost circulation additives or ones designed for specific events.

Completion Fluid

A solids-free liquid used to "complete" an oil or gas well. This fluid is placed in the well to facilitate final
operations prior to initiation of production, such as setting screens production liners, packers, downhole valves
or shooting perforations into the producing zone. Completion fluids are typically brines (chlorides, bromides
and formates), but in theory could be any fluid of proper density and flow characteristics. The fluid should be
chemically compatible with the reservoir formation and fluids, and is typically filtered to a high degree to avoid
introducing solids to the near-wellbore area.

Corrosion Inhibitor

A chemical substance or combination of substances that prevents or reduces corrosion thus protecting iron
and steel components in the wellbore and treating equipment from corrosive fluids.

Detergent / Cleaning Fluid

Detergent are surfactant type mud additives used to prevent shales and clays from sticking to the drilling
assembly or plugging the annulus and flowlines. Some Detergent are used as mud lubricants that lessen the
torque and drag of the drill string as it is rotated and moved up and down in the hole.

Dispersant

A substance that aids in breaking up solids or liquids and thus improve the separation of the particles and to

prevent their settling or clumping. Dispersants are used extensively in cement slurries to improve the flow
behaviour of the slurry.
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Dye

Substances used in production for detecting the presence of surface cracks and surface imperfections in welds
or castings. The dye Methylene Blue is used to determine the amount of clay-like materials in a water-base
drilling fluid.

Emulsifier
A chemical used to creates or stabilise an emulsion, (a physical mixture of two or more immiscible liquids), by
reducing the surface tension between the two liquids to achieve stability.
Two emulsion types used as muds are:
o oil-in-water (or direct) emulsion, classified as a water-base mud
o water-in-oil (or invert) emulsion, classified as an oil-base mud.

Filtrate Reducers

An additive used to reduce fluid loss to the formation from a wellbore fluid, such as Bentonite clays, lignite or
carboxymethylcellulose (CMC).

Fluid Loss Control Chemical

Mud additives used to reduce the amount of filtrate that passes through the filter medium. Different materials
are available for all types of water- and oil-base mud systems.

Lost Circulation Material

Substances added to drilling fluids when there is an uncontrolled flow of whole mud into a formation downhole.
Materials used to control lost circulation include: Fibrous materials like (cedar bark, shredded cane stalks,
mineral fibre and hair), flaky materials such as (mica flakes and pieces of plastic or cellophane sheeting) or
granular materials such as (ground and sized limestone or marble, wood, walnut shells, Formica, corncobs and
cotton hulls).

OPF additive

An additive used in the preparation of an Organic-phase drilling fluid, an emulsion of water and water-immiscible
organic fluids of animal, vegetable or mineral origin.

Pipe Dope

A blend of lubricating grease and fine metallic particles used to prevent metal-to-metal damage (galling) and
seal pin threads when making a connection in the pipe.

Pipe Release Chemical

Products used to help free a deferentially stuck pipe by attacking and break down the filter cake, thereby
reducing the bond between the filter cake and the pipe. Also refer to as a spotting fluid.

Scavenger (Hydrogen Sulphide / Oxygen)

Oxygen and Hydrogen Sulphide scavengers remove these respective components from water by combining
them into the scavenger chemicals. An oxygen scavenger reacts with dissolved oxygen (O2) to reduce
corrosion. A sulphide scavenger removes all three soluble sulphide types, H2S, S-2 and HS-, and forms a
product that is non-hazardous and noncorrosive.

Thinners
An alternate name for a deflocculant, a thinner is used to reduce viscosity or prevent flocculation. Most

deflocculants are low-molecular weight anionic polymers that neutralize positive charges on clay edges.
Examples include polyphosphates, lignosulfonates, quebracho and various water-soluble synthetic polymers.
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Viscosifier
Any material that increases the viscosity of fluids and/or slurries.
Water Based Drilling Fluid Additives

Generic term to describe products used with Water Based Drilling Fluids, e.g. viscosifiers, fluid loss control
agents, lost circulation material, lubricants etc.

Weighting chemical

Weighting chemicals / agents or heavyweight additives are high-specific gravity solid materials used to increase
slurry density of a drilling fluid for control of highly pressured wells. Barite being the most common.

Well Bore Clean-up Chemical

Chemicals used to remove drilling fluid, debris and other residues that could remain in the wellbore at the end
of the drilling process.
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