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1. Introduction

Ove Arup & Part n éavescartied out aneAnl Qu@lity Ampadgsessment to support the
Environmental Permitariation applicatiorior the ConocoPhillips Ethane 2 PowHEZP) project. The E2P

project would enabl€onocoPhillipsto develop a power islanghe E2 P P o w eat theirBeéssided ' )
CrudeOil StabilisationTerminal (the' | nst al | at i denmniinal) at SealTSaness ® utidise their
surplusfuel gas comprisinggthane/ methane product streams, to produce electrical power for use at the
Teessidderminal, with excess power being exportedtothedrh e Teessi de Ter mi nal ' s
stabilize crude oil. The amount of excess gas to burn is a function of the crude oil throughput which is on a
continuing declining trend. Consequently, the overall emissions from the existing tewitircntinue to

decline as the amount of process plant requiring process gas as fuel will also dédif2P scheme is
essentially a ‘“flexible outlet’ for excess process
existing Teesside Terminal fuel gas consumers and a planned switch to electrification. This will, in the longer
term, achieve further step change reduction in overall emissions from the facility. The E2P scheme is the key
enabler for this opportunity, as there will be no other outlet for excess process gas other than to the site flare
system.

The E2PPowerlsland will consist oA maximum ofL6 gas engine units with each engieaivering2.0 MWe.

Based on the maximum @6 x 2.0 MWe engines, e maximumthermal input wuld be in the region of
77MWth and therefore thE2P RPwerIsland will comprise a listed activity under Environmental Permitting
(England and Wales) RegulatioP@16 (as amended) (EP Regulations) as a Section 1.1 Part A(1)(a): Burning
of any fuel in an appliance with a rated thermal input of 50MW or more.

To support the Environmental Permit variat@mair quality assessment has been undertaken to determine the
potential impacts from the E2P Power Island, in order to identify whether there are likely to be any adverse
impacts predicted at either human health or ecological receptors and particulahgrthere is potential for

them to lead to an exceedance of any Air Quality Stand&@s) objectives, Environmental Assessment
Levels (EALs), Critical Levels(CLs) and Critical Loads, as appropriate. Thdlyants included in the
assessment are oxides of nitrogen (NOX), nitrogen dioxide)(a&rbon monoxide (CGndsulphur dioxide

(SO).

The assessment considers:
a summary of the air quality standards and guidance that are applicable;

existing backgroundir qualitydata;

1

1

1 an outline of the assessment methodology;

i a Baseline Assessment of the existing emissions frornmstallation and
1

a Future Assessmemlf the proposed future operation of tAeessideTerminal and the E2P Power
Island

As the design for the E2P Power Island has not yet been finalised, this assessment has been carried out based
onthe maximum number of engines tatldbe instaledas a conservative worst casée actuahumber of
enginesnstalledmaybelower than the maximurh6included in the assessmealgpendent on the final design

In any case,tishould also be noted thatnumber othe installedengines (up to four) will berovided to

provide redundancyo ensure that the availability of the E2P Power Islarets target levels, thereby
minimising the potential for flaring, as detailed in the Main Supporting Docuffibetefore there would be

no envisaged operational scenario that would result in the operation of all installed engines concurrently,
however it is recognised that this scenario needs to be assessed for the Permit variation application. A more
realistic worstcase senario ofl2 engines operating concurrently has thereédse been modelled to provide

a more realistiovorst caseperational assessment.
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In addition, he available fuel gas volumes will decline over tiasethroughput volumes at the Terminal
decreasgand therefore the number of engines needing to operate would reduce correspondingly, such that the
number of engines operationaimainsappropriate for the available fuel gas volume. The maximum number

of engines are therefore only likely to be operati@malon standbyor the firstfour years of operation of the

E2P Power Islandvith the number obperational engines reducing rapidly aieven years of operation
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2. Assessment Criteria

2.1 Air Quality Legislation and Guidance

The principal air quality legislation within the United Kingdom is the Air Quality Standards Regulations 2010,
which transposes the requirements of the European Ambient Air Quality Directive 2008 and the 2004 fourth
Air Quality Daughter Directive. The AfQuality Standards Regulations 2010 set air quality limits for a number

of major air pollutants that have the potential to impact public health, such-a€8@nd SQ@

The Environment Act 199&mended by the Environment Act 2024guires the UK Government to produce

a National Air Quality StrategINAQS), last reviewed in 2007, containing air quality objectives and timescales

to meet those objectives. The objectives apply to outdoor locations where people are regularly present and do
not apply to occupational, indoor or in vehicle exposure.

The relevant pollutants of concern for thestallationare associated with the -@ite combustion sources,
including boilers, reboilers, flaseand gas turbines. These sourdegether with thdéuture operation of the
E2P Power Islantelease NOx, CO and $@nd theefore these specibsive been included in this assessment.
The air quality AQSbjectivesthat are applicable to this assessment are presentadlie?.1.

Table 2.1: Air Quality Standard Objectives Applicable to the Assessment
Pollutant | Air Quality Standard (ug/ms) Averaging period

200 1-hour mean (not to be exceeded more than 18 times a year
h )
NO» (99.79" percentile))
40 Annual mean
(6{0) 10,000 Running 8hour mean
15-minute mean (not to be exceeded more than 35 times a ye
266 h i
(99.9" percentile))
SO 350 1 hour mean (not to bexceeded more than 24 times a year
(99.73" percentile))
125 24 hour mean (not to be exceeded more than 3 times a year
(99.18" percentile))

The EP Regulations apply to all new installations and transpose the requirements of the IEOegislation.

Where legislative ambient AQS are not specified for the pollutant species potentially released from an

I nstall ati on, Environment al Assessment Levels (EAL:
Activities: Environmental Permitguidancé ( * EA’ s Ri sk Assessment Gui dance
potential health effects on the general population.

For this assessment this includes an additional EAL for hourly concentrations of CO from combustion
emissionsThe EALs relevant to this assessment are provid@elohe2.2.

Table 2.2: Environmental Assessment Levels Applicable to the Assessment
Pollutant EAL pg/m?® Averaging period

CcoO 30,000 1-hour mean (100percentile)

1 Risk assessments for specific activities: environmental periGi®V.UK (www.gov.uk)
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The impact of emissions from teaisting Teessid&€erminal and th&2P Power Island on sensitive ecological
receptors are quantified within this assessment in two ways:

9 as direct impacts arising due to increases in atmosppellitant concentrations, assessed against
defined “Critical Levels’”; and

1 as indirect impacts arising through deposition of acids and nutrient nitrogen to the ground surface,
assessed against defined *Critical Loads’

Critical Levels for the protection of vegetation and ecosystems have been adopted by, amongst others, the
European Union and the United Nations Economic Commission for Europe (UNECE) Convention on Long
range Transboundary Air Pollution (CLRTAP)hey are defined a8concentrations opollutants in the
atmosphere above which direct adverse effects on receptors, such as plants, ecosystems or materials, may
occur according to present knowledgén terms of the ecosystem effects, the Critical Level relates to the
effects on plants physiology, growth and vitality.

Under theEuropean Ambient Air Quality Directivassessment of compliance w@htical Levels is strictly

only required at locations more than 20 km from towns with more than 250,000 inhabitants or more than 5 km
from other builtup areas, industrial installations or motorways. However, in practice, assessment against
Critical Levels is frequently undertaken to inform planning and permitting processes across the country,
regardless of this definition.

Annual average Critical Levels for NOx and Skave been transposed in the Air Quality Standards
Regulations 2010. Additional values for daily NOx are also generally used as regulatory standards, although
these have not been formally adopted. applicable Critical Level are shown iffable2.3.

Table 2.3: Critical Levels Applicable to the Assessment

Critical

Pollutant Levels
Hg/m?

Averaging Other Information

period

The critical level is generally considered to b@@5n®, but this
only applies where there are high concentrations ofs50
. 75 24-hour mean | ©Z°N€; which is not generally the current situation in the? UK
Oxides of Given the low UK S@concentrations IAQM considéne
nitrogen (NOX) higher value 0R00 pg/n? can be used asshortterm critical
as NQ load
30 Annual )
average
10 Where lichens obryophytes are present
SO Annual mean
20 For the protection of higher plants only

Critical Loads for the deposition of nutrient nitrogen and acidifying species are dependent on the habitat type
and species present at identified ecological receptors and therefore are specifibt¢atibe of relevant

habitat typesThey are based on empirical evidence, mainly observations from experiments and gradient
studies.

The relevant Critical Loads for tHeabitat types present within tleeological receptors considered in this
assessment are defined on the Centre for Ecology and Hydrology Air Pollution Information G\St&n
websité and are detailed iBection4.

21AQM (2020). A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites.

3 Air Pollution Information System | Air Pollution Information System (apis.ac.uk)
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Critical Loads are provided as ranges of kilograms of nitrogen per hectare per year (kg N/ha/yr), which reflect
the variation in ecosystem response across Europe. To ensure that a conservative assessment is carried out, it
is usual for impacts to be detdrmad against the lower end (i.e. the most stringent) of the Critical Load range.

2.2 Human Health Significance Criteria

The EA’' s Ri sk Asses s mestage prgcess bradetarneining tiesimpict df eméssionsato t w o
air from an Installation. The stage one screening criteria compares the process contribution (PC) (i.e. the
modelled ground level pollutant concentration) with the relevant AQS or EAL. The criteria states that an
emission may be considered to have an insignificant impact where:

1 Short term PC <=10% of the AQS or EAL; and,
1 Long term PC <=1% of the AQS or EAL.

If both criteria are met, no further assessment is required, but if they are not met, the second stage of screening
is applied.

The second stage of screening considers the PCs in the context of the existing background pollutant
concentrations; the predicted environmental concentration (PEC) is considered acceptable where:

9 Short term PC <20% of the short term AQS or EAL minus twice the-temmy background
concentration (headroom); and

1 Long term PEC (PC + background concentration) <70% of the AQS or EAL.

The EA’AssesBmentlguidance indicates that where AQS are likely to be breached as a result of
contributions from an installation, or where installation releases constitute a major proportion of the AQS, such
releases are likely to be considered unacceptable.

Where the PEC is not predicted to exceed the AQS and the proposed emissions comply with-#t& BAT
(or equivalent requirements) the emissions may be considered acceptable by the EA.

2.3 Ecological Significance Criteria
For European sites (Special Protection Areas (SPA), Special Areas of Conservation (SAC) or Ramsar sites) an
assessment is made as to whether the emissions fro
and whet her t hivsercsoeuledf fleecatd aano saint € aidnt egri ty’' . Thi
Interest (SSSIs).
The EA’ s Risk Assessment guidance states that PCs
first stage of screening on these sites where:

1 Short term PC <=10% of the Critical Level; and,

1 Long term PC <=1% of the Critical Level.
If these requirements are not met for short term impacts, further assessment is required. For long term impacts,
the PEC must be calculated and if it is less than 70% of the Critical Level, the impacts are considered
insignificant.
For | ocal nature sites, the assessment needs to dei

and is applicable to sites within 2km of thestallation Boundary The EA’' s Ri sk Assess
screening criteria states that where PCs are less than 100% of therslomig-term Critical Level the impact
of emissions is insignificant.

For deposition impacts, PCs that are <1% of the relevant Critical Load can be considered to be insignificant.
Where PCs are >1% of the relevant Critical Load, results need to be considered in the context of their
background concentrations, and whetherithédready exceeding the Critical Load and may require a Habitats
Risk Assessment to be carried out.
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3. Methodology

3.1 Scope of Assessment
The overall approach to the air quality assessment comprises the following:

1 abackgroundassessment to determine existing air quality conditions in the area aroundt#fation
and in the vicinity of th& eessidél'erminal;

1 identification of human and ecological receptors in the vicinity ofribtallation
1 aBaseline Asessment of the impact on air quality from the existing operation tetwsidererminal;

1 a Future Assessment of the proposed future operation detssidd erminal and the E2P Power Island;
and

9 conclusions on the significance of any effects on local air quality and at nearby ecological receptors

The assessment is basedtlos worstcaseoperation of thenstallationwhen maximum fuel gas volumes are
available assuming all plant is operational at full load for 8,760 hours per year, where actual operation will be
less than this, due to maintenance outages and actual processitiy oaigs the Teesside Terminal

3.2 Existing Background Air Quality

Existing orbackgrouncambient air quality refers to the concentrations of relevant substances that are already
present in the environment. These are present from various sources, such as industrial processes, commercial
and domestic activities, traffic and natural sources.

A deskbased review of the following data sources has been undertaken to detesokigeoundonditions
of air quality around th&nstallation

1 Stocktonron-Tees Borough Council Air Quality Annual Status Report 2023 (ASR)
9 the Defra Local Air Quality Management webgijte

1 the UK Air Information Resource websftdor details on air quality monitoring and Air Quality
Management Areas (AQMAsynd

1 the Air Pollution Information System (APISyebsite

3.3 Receptors
The following sections provide information of the receptors included in the assessment.

3.3.1 Model Grid

The assessment of emissions from the Installation has been predicted on a grid of 7km by 7km, for contour
plotting of the results and identification of the point of maximum impact on the modelled grid. The grid area
has used the E2P Power Island at theéraepoint and the extent is: National Grid Reference (NGR) (449627,
521535) to (456627, 528535), presentediiggurel. The modelled height of the grid is at Om.

“ Stocktonon-Tees Borough Council (2023) Air Quality Annual Status Report.
® Defra background mapping data. Availablehdtps://ukair.defra.gov.uk/data/lagipackgrounehome[Accessedlanuan?202)
6 UK Air Information Resource website: Available https://ukair.defra.gov.uk/agmdAccessedlanuary 2025
7 Air Pollution Information System. Available dtttps://www.apis.ac.uAccessedlanuary 2025
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Figure 1: Modelled Grid

Legend

l:l Installation Boundary
[ Model Grid 7x7km

4 -
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3.3.2 Human Receptors

Human receptors potentially affected by the emissions fronngtallation including local residential and
amenity receptors, have been identified through a desk study of local mapping. Due to the industrial nature of
the area, there are limited human health receptors within close proximity of the Installation.

For the purpose of identifying potential human receptors, the distance is defined as the shortest distance
between the Installation and the closest residential property. These are sHabteB1 andFigure2.

Table 3.1: Human Health Receptors in the Vicinity of the Teesside Terminal

OS grid reference (m) Distance (km) and
Receptor name - 222222 Receptortype | direction from the
X Y Installation
R1 Greatham 449625 527150 Residential 3.7km northwest
R2 Seaton Carew 452090 528910 Residential 3.8kmnorth
R3 Dormanston 458030 523805 Residential 5.2km east
R4 Port Clarence 449350 522275 Residential 4.1km southwest
R5 Billingham 447265 524865 Residential 5.3km west
R6 Marsh House Lane 449803 526833 Residential 3.1km northwest
R7 CowpenBewley 448280 524820 Residential 4.2km west
Note: Modelled heights for human receptors are at 1.5m.

3.3.3 EcologicalReceptors

Ecological receptors potentially affectedthe Installatiorhave been identified through desk study of Defra
Magic mappin§ Statutory designated sites (including SPAs, SACs, Ramsar sit€$8ig) up to 15km have
been included in the assessment andstatutory designations such as natural nature reserves (NNR) and
Local Wildlife Sites (LWS) within 2km have been also identifiédl. ecological receptors included in the
assessment are shownTiable3.2 and shown irFigure3.

Ecological receptors E1 to Ehave been selected determine the worstase impacts at theeesmoutland

Cleveland Coast SPA, Ramsar, SSSI and NNR, the highest predicted concentrations have been used in the
Critical Level results. It is also understood that the sensitive habitats of saltmarsh and dunes are present at
receptorsEl, E11 to E13 E31,E33,E35 E36 and E40and these locations have been used in the nitrogen
deposition and acidity assessmdhrtrther information on the location and sensitivity ofsthdabitats is

provided in Sectio®.1.2

The Environment Agency, in thepre-application advice, provided information on a number of LWS in the
vicinity of the Installation including:

Greetham Creek North Bank Saltmarsh
Greenabella Marsh

Zinc Works Bird Fielg

Power Station Grassland and Wetland
Saltern Saltmarsh

Seaton Comman

Phillips Tank Farm Grassland

Brenda Road Sewage Works Grassjand
Brenda Road Brownfieldand

= =8 -8 -_a-a_-8_9_9_-°9

8 MAGIC (defra.gov.uk)
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T Queen's Meadow Wetland

It is considered that thdistance to a number of these sites is greater than the 2km screening distaelye

Brenda Road Sewage Works Grassland, Brenda Road Brownfield and Queen's Meadow Wetland, and
therefore these sites have not been included in the assessment. A number of the other LWSs correspond to
receptor locations that have been identified as part dfeesmouth and Cleveland Co&8SI-this has been

indicated inTable3.2 where relevant.

Table 3.2: Ecological Receptors in the Vicinity of the Installation (within 15km)
OS grid reference (m)

Distance and Direction

ID Receptor Designation from Installation (km)
ET 451868 525445
E2 452076 525445
E3 452297 525445
E4 452536 525459
ES5 452796 525454
E6 453071 525459 Adiacent north
J
7| pmoutiand | Soy e, [dsme0 | sesad
E8 453681 525357
E9 453880 525163
E10 454423 524862
E11* 453561 525600
E12* 451842 525379
E13 453561 526785 1.4km north
E14 | Northumbria Coast SPA and Ramsar | 448266 537476 12.7km northwest
E15 | Durham Coast SACand SSSI 448266 537476 12.7km northwest
E16 | North York Moors SPA, SAC, SSSI | 461229 513618 13.6km soutkeast
E17 | Lovell Hill Pools SSSI 459555 519057 8km southeast
E18 | Hart Bog SSSI 445285 535391 12.4km northwest
E19 | Langbaurgh Ridge SSSI 455467 512389 12.5km south
E20 | Roseberry Topping SSSI 457835 512796 13km southeast
E21 | Saltburn Gill SSSi 466990 521253 13.6km east
Epp | Whitton Bridge sssl 438679 | 522285 13.7km west
Pasture
E23 | Briarcroft Pasture SSSI 439513 519361 13.7km soutkwest
E24 | Pike Whin Bog SSSI 441514 533400 13.7km northwest
E25 | CIiff Ridge SSSI 457266 511728 13.7km soutkeast
E26 | Hulam Fen SSSI 443898 537392 14.8km northwest
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OS grid reference (m)

Distance and Direction

Gl Dl IR X v from Installation (km)
E27 | Charity Land SSSI 437520 534526 15km northwest
ishburn Grasslan m northwest
E28 | Fishb G land SSSI 436462 532832 15k h
E29 iﬁ?ﬁ?ﬂr‘oﬁ“”es and || \R 452549 527829 2km north
E30” 451890 526152 1.2km northwest
E31* 450906 525494 1.5km northwest
E32 450596 525178 1.6kmnorth-west
Teesmouth and SPA, Ramsar,
E33F Cleveland Coast SSS! and NNR 453055 528648 3.6km north
E34 452409 521998 1.6km soutkeast
E35* 450073 525858 2.3km northwest
E36* 451190 525282 1.1km northeast
E37 g‘:;"sesrl 3320” LWS 452630 | 527290 1.8km north
E38 | Seaton Common LWS 453720 527320 1.9km north
E39 | Phillips Tank Farm LWS 451130 526345 1.7km northwest
Teesmouth and SPA, Ramsar,
E4CF Cleveland Coast SsS! and NNR 453555 527870 2.4km north

Note: Modelled heights for ecological receptors are at 0m.
* This location isfor assessing the species of saltmanstiE36 specificallyis also taken to be representative of Saltern Saltmarsh LWS

# This location is for assessing the speciesoafstaldune grasslanftalcareoug)Shifting Dunesand is also taken toe representative @inc
Works Bird FieldLWS.

% This location is also taken to be representative of Greenabella Marsh LWS

" This location is also taken to be representativ@reetham Creek North Bank Saltmatsh'S

$This location is for assessing the speciesoist and wet dune slacks
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Figure 2: Human Receptors Included in the Assessment
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Figure 3: Ecological Receptors Included in the Assessment
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3.4 Assessed Emission Parameters

The assessment has been undertaken using the existing operatiornT eésbeleTerminal (Baseline
Assessmenty n or der to determine the existing i mpact
Assessment has then been carried out to include the operation of the &dstsglelerminal and the

E2P Power Islandso that the additional impacts associated with the E2P Power Island can be determined.

The assessmehis usedhe latest ADMS atmospheric dispersion model (version 6). ADMS has been
used to predict longerm and shofterm concentrations, at discrete receptors and across a gridded domain,
and results have been compared with the relevant objectives.

Theinformation of the relevargmission sourceandparameters used in bothe Baseline and Future
Assessmennodel scenarios are presentedhe following sections

3.4.1 Baseline Assessment

There are numerousmission Points detailed in the existing Environmental Permit for #esside
Terminal;however not all the existing Emission Points are currently in operation. A review of existing
emissions from thénstallationhas been carried out to ensure that a realistic Baseline Assessment of the
current impacts is carried out.

Emission sources that have not been included in the assessment, and their reason for omission is detailed
in Table3.3.

Table 3.3: Emission Sources Excluded from the Baseline Assessment

Emission . Reason for not including in the Baseline
Description

Point Assessment

Stabiliser train 40MWth Direct Stabilisation Train 2 Reboiler out of service since 200

A2

Fired Heater Reboiler No future service foreseen.

Stabiliser train 40MWth Direct T : .
A4 Fired Heater Reboiler Stabilisation Train 4 reboiler a1 hot standby

A6 S_tab|l|ser train 40MWth Direct Stabilisation Train 6-reboiler on hot standby
Fired Heater Reboiler

A7 S_tab|l|ser train 40MWth Direct Stabilisation Train 7 reboiler on hot standby
Fired Heater Reboiler

All-13 Gas turbine standby stack No emissions during normal operation.

Al4 Cold ground flare stack NGL tank pressure contreiminimal emissions

Only one flare is operational at any one time. The ma
Al7 82m elevated flare stack flare (Emission point A16) is normally operatiomaid
has been modelled.

Al19 Vapourrecovery unit No combustion emissions from this point source.

These Emission Points were included in the
Environmental Permit for &HP plant proposed for a
planned Liquified Natural Gas Plant that has never
installed and therefore do not exist at the Teesside
Terminal. TheseEmission Points are to be removed frg
the EnvironmentaPermit.

A20-A23 Gas turbines and CHP plant

Of the stabilisation trains at the Installationly two of these are in operation at any one time, with trains

3 and 5 being currently operational (Emission Points A3 and A5). This level of operation has been in
Teesside Crude Oil Stabilisation Terminal
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place for over 18 months and due to the declining volumes going througted¢lsidererminal, it is
considered that this is unlikely to change. The reboilers on stabilisation trains 4 and 6 are on warm standby
and therefore can be brougimiineif required,althoughthis has not been the case over the last 18 months
and is considered unlikely to lbee case in the futur@here are minimal emissions from this mode of
operation and therefore they have been discounted from the assessment.

The parameters for the Emission Points that have been included in the assessment areTsitds@vin
Emission concentrations have been modelled at the Emission Limit Values (ELVs) within the
Environmental Permit. Where these are provided for hourly and monthly averaging periods the
appropriate ELV has been used for the comparison against the relevant AQS averaging periods.

Although some of the existing emission points have ELVs for particulates, as there are no particulate
emissions associated with tB2P Power Islanthese have not been included in the assessi@tuk
flows and temperatures have been based on measurqutalatied by ConocoPhillips

Flare emissions have been based on calculgisatlease rates basedtonnage®f annualNOx and SQ@
released from this sources reported n  t h e | Rodlutiom InvermtdryiNOXxns' calculated as 0.0015
kg NOx per kg of hydrocarbon flare8C; is calculatedrom the volume of acid gas going to the flare
from the DEA system, and the onsite labs evaluation & ptesent in the acid gas (calculated as a
monthly average).

The flare fow rates are calculated basedtbea quantity of hydrocarbons sent to the flare.

Whilst not included in the assessment, the E2P Power Idan#e enablerto allow the electrification

of the existing Teesside Terminal fuel gas consumersulimdate decarbonizatiom f t he Ter mi n
Operation This will, in the longer term, achiewggnificantreductiors in existingcombustionemissions

from thelnstallation reducing the overall impacts
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Table 3.4: Emission Parameters and Pollutant Emission Rates for Baseline Assessment

Parameter A3 ‘ A5 A8 A9 A16

Description 40 MWth Direct fired heat reboiler tg; ﬁ?fjl,eipscluding 3 units of gas turbines and Flare

Location (NRG) 453099,524860 452974, 524860 453341, 524862 453362, 524862 452829, 525228

it\z/a:ll; height (m) (above finished groun 61 61 455 455 122

Approx. flue diameter (m) 1.9 1.9 4.0 4.0 0.9

Actual volumetric flow (An¥/hr) 26,481 26,481 142,617 88,937 1,277

Average efflux velocity (m/s) 2.6 2.6 3.2 2.0 0.6

Oxygen content (%) 7.8 6.0 9.1 9.3 N/A

Moisture content (%) 8.5 8.5 9.4 9.7 N/A

Temperature (°C) 145.1 108.2 154.9 136.8 1,000

Normalised wlumetric flow(Nm3/s) 3.2 4.0 45.9 29.1 0.08

Emission Limit Values Hourly Monthly Hourly Monthly Hourly Monthly Hourly Monthly Hourly Monthly
Concentration (mg/Nf) 300 150 300 150 90 90 90 90 - -

NOX Emission rate (g/s) 1.0 0.5 1.2 0.6 4.1 4.1 2.6 2.6 0.94 0.94
Concentration (mg/Nf) 70 50 70 50 23 12 23 12 No limit No limit

0 Emission rate (g/s) 0.2 0.2 0.3 0.2 11 0.7 0.4 0.3 No limit No limit
Concentration (mg/Nf) 357 35 357 35 17 12 17 12 - -

S Emission rate (g/s) 0.1~ 0.1 0.1~ 0.1 0.8 0.6 0.5 0.3 1.95 1.95*%

Note:

“Monthly ELV data has been used as a prfotyhourly data.
*Hourly data has been used as a proxy as monthly data is not available.
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Figure 4: Existing Emission Points Included in the Baseline Assessment
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3.4.2 FutureAssessment

For the Future Assessment, the existing plant has been modelled as detailed inr3Skdtionaddition, he
E2PPowerlsland will consist of up ta maximum oflL6 gas engine units with each engimaving a thermal
input of approximately 4.81Wth. The E2P Power Island design is still undergoing refinement, therefore
although the maximum number of engines has been stated in the Environmental Permit vard#idnss
envisaged that the actual maximum number likely topgmrational at any one tinvéll be a maximum of 12

For the purpose of this assessni#engines have been modelled, as a very conservative-gasstscenario

The maximum number of engines allows for some redundé@meyto 4 engines)in order to ensure that
sufficient operational engines are always available, in the event that any engines require maintenance, and as
such the maximum number of engines that will be operational at any one time will be labe timaximum

number installedand therefore a more realistic woisase operational scenario of 12 engines operational has

also been modelled.

Although timelines are uncertain at this stage,Tteessidererminal will be expected to operate as long as the
last remaining offshore production facility deems it economically viable to produce oil and gas, with the current
forecasts indicating that this will be 2048, although this could be lobigeuntil the cessation of activities,

the volumes of oil trtough theTeessidel'erminal are set to decline, which means that the volume dfi¢he
gasproduced will also decrease and therefore there willdsfleel gas for the E2Powerlsland.

Table 3.5 shows the forecashaximumand averageavailablefuel gas production and the corresponding
number of operational engines that will be requit@dombust thevailablegas, demonstrating thaven
considering the maximum fuel gas flowthe maximum number of operational engingsquired to be
operational at full load tose themaximum available fuel gas isl and9 engines for theredicted average
gas flow therefore lesthan the number installexthdassessed

Table 3.5: Fuel Input Availability and Engine Requirements

Based on Maximum Fuel Gas Flows Based on Average Fuel Gas Flows
No. of No. of
Fuel Gas  Available Fuel Operational | Fuel Gas Available Fuel Operational
(kg/h) Input (MWth) Engines (full  (kg/h) Input (MWth) Engines
oad) (full load)
2027 3,663 48.7 11 3,053 40.6 9
2028 3,834 51.0 11 3,195 42.5 9
2029 3,963 52.7 11 3,302 43.9 9
2030 3,539 47.0 10 2,949 39.2 9
2031 2,611 34.7 8 2,176 28.9 6
2032 3,443 45.8 10 2,869 38.1 8
2033 2,998 39.9 9 2,498 33.2 7
2034 2,276 30.3 7 1,897 25.2 6
2035 2,024 26.9 6 1,686 22.4 5
2036 1,677 22.3 5 1,397 18.6 4
2037 745 9.9 2 621 8.3 2
2038 740 9.8 2 617 8.2 2
2039 445 5.9 2 371 4.9 1
2040 728 9.7 2 606 8.1 2
2041 439 5.8 2 366 4.9 1
2042 436 5.8 2 364 4.8 1
2043 438 5.8 2 365 4.9 1
2044 438 5.8 2 365 4.9 1
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Based on Maximum Fuel Gas Flows Based on Average Fuel Gas Flows

No. of No. of
Fuel Gas  Available Fuel Operational  Fuel Gas Available Fuel  Operational
(kg/h) Input (MWth) Engines (full | (kg/h) Input (MWth) Engines
oad) (full load)
2045 150 2.0 1 125 1.7 1
2046 0 0.0 0 0 0.0 0
2047 0 0.0 0 0 0.0 0

As shown inTable 3.5, based on the maximum forecast fuel gas volutihesmaximum number of engines

that would be required to be operatbrior the fuel gas available would el at full load and after
approximately the firs8 years of operation, the number of engines anticipated to be operational has halved
from the number required for the opening year. Thistha® tharhalved again afte? further years.

For the average fuel gas volumes, a maximum of 9 engirfei loadwould be operationabf the peak fuel
gas flowsand therefore the assumption that the maximum number of engines would be operating continuously
for a full year is very conservative as the available fuel gas volumes will fluctuate over the course .of a year

As suchjt is consideredhat the predicted maximum level of impacts will only occur for approximately the
first 4 years of operation of the E2P Power Island, with a rapid-dffojp impactsafter 7 year®f operation

All operating engines have been assumed to be operational at 100%da&duously,n the modelling
assessment to ensure a wargse assessmeite modelled emission parameters for each individual engine
are shown inrable3.6.

Table 3.6: Emission Parameters and Pollutant Emission Rates Per Engine

2.0MWe Engine

Parameter
(each engine)

Stack height (m) (above finished ground level) 10.4
Approx. flue diameter (m) 0.5
Actual volumetric flow (An/s) 6.3
Average efflux velocity (m/s) 32.1
Oxygen content (%) 9.7
Moisture content (%) 11.0
Temperature (°C) 444.0
Normalisedvolumetric flow (Nn¥/s) 4.1
Proposed NOx Emission (mg/Njm 95
NOX release rate (g/s) 0.39
Proposed CO emission (mg/Nm 100
CO release rate (g/s) 0.41
Proposed S©(mg/Nn¥) 35
SO release rate (g/s) 0.14
1STP at 15% oxygen, dry
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It should be noted that although emissions of 8@n the engines has been assumed to be at the Refineries
BAT-AEL of 35mg/Nn7, it is anticipated that due to the removal of sulphur from the fuel gas by the DEA
scrubbeto a specification of <10ppias detailed in the Main Supporting Document) actual emissions;of SO
are not anticipated to occwr anticipated to be at very low concentrati¢nSmg/m® based on calculations
carried outland therefore # assessment of S@npacts presentechsuld be viewed as a very much werst
case.

The modelled engine layout is providedHigure5.

Figure 5: Locations of the Modelled Emission Sources and Buildings
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3.5 Meteorological Data

Actual measured hourdgequential meteorological data is available for input into dispersion models, and it is
important to select data as representative as possible for the site that is modelled. This is usually achieved by
selecting a meteorological stat as close to the site as possible, although other stations may be used if the
local terrain and conditions vary considerably, or if the station does not provide sufficient data.

The meteorological site that was selected for the assessment is Durham Tees Valley Airport, located
approximately 19km southwest of therminal at a flat airfield in a principally agricultural area, and therefore

a surface roughness of 0.3 m (representative of an agricultural area) has been selected for the meteorological
site within the model.

The modelling for thimssessment has utilised five years of meteorological data for the péti®d 2023,
and the worstase impacts from all years modelled has been presented in the assessment. The wind roses for
Durham Tees Valley Airport are providedkigure®6.
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Figure 6: Wind Roses for Durham Tees Valley Airport 2019 - 2023
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3.6 Buildings

The presence of buildings or structures near toetnéssion points can have a significant effect on the
dispersion of emissions. The wind field can become entrained into the wake of buildings, which causes the
wind to be directed to ground level more rapidly than in the absence of a building. If an riBissitrained

into this deviated wind field, this can give rise to elevated gréewmel concentrations.

Building effects are typically considered where a structure of height greater than 40% of the stack height is
situated within 8 10 stack heights of the emissions source. FoB#selinescenario, as there are no buildings
onsite thatare considexd would affect the dispersion of the emissions from the existing squsadding

effects have not been considered further.

For theFutureAssessment,uilding effectshave been included fdné individual engine containershich are
14.4m long,3.4m wide,3.8m high

3.7 Grid Terrain

The immediate local area downwind of timstallationis flat and undeveloped land followed by the River
Tees Estuary. A surface roughness of 0.3 m, corresponding to the minimum value associated with the terrain
type, has been selected to represent the local terrain.

Site-specific terrain data has not been used in the model, as typically terrain data will only have a marked effect
on predicted concentrations where hills with gradient of more than 1 in 10 are present in the vicinity of the
source. There are no potenfgadignificant changes in gradient within the study area.

3.8 Result processing

3.8.1 NOx to NG Conversion

The assessment models concentrations of NOx, which is a mixture,amd@itric oxide (NO). Both gases

react in the atmosphere, particularly with ozone. In general, NOx is mainly emitted as NO and this converts to
NO: in the atmosphere. The AQS has been set fos & therefore it is important that an appropriate
conversion rate is used to calculate ambient Biibcentrations at the receptors that result from the modelled

NOx emissions. The EA advice on conversion rates has been used, which recommatiodefe885% for
shortterm (i.e. hourly average) and 70% for letegm (i.e. annual mean) concentrations. In practice, these
ratios represent conditions some distance away from a release source. Close to an industrial source, the
proportion of NQ in NOx is typically much lower than this. Applying these ratios will therefore provide a
conservative assessment for receptors close to the site.

3.8.2 EcologicalAssessment Deposition

With regard to nitrogen and acid deposition, site and habitat sp€cifiical Loads and existing deposition
rates have been taken from the APIS webdreedicted deposition at ecological receptors have been compared
against the lowegEritical Loads to provide a worsase assessment.

The dry deposition flux for each receptor has been calculated based on recommended depositiorf,velocities
presented iTable3.7.

Table 3.7: Deposition Velocities

Parameter Deposition velocity (m/s)

Grassland 0.0015
NO;

Forest 0.003
SO Grassland 0.012

9 Institute of Air Quality Management (IAQM) (2020) A guide to the assessment of air quality impacts on designated natuaticoisites
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Parameter Deposition velocity (m/s)

Forest 0.024

Conversion factors are used to convert dry deposition flux from units ofisglirkg/ha/yr are shown Fable
3.8.

Table 3.8: Factors to Convert Deposition to kg/halyr

Parameter Conversion factor ug/m?/s of species to kg/halyr
NO; of N: 96
SO of S: 157.7

To convert kg/halyr to keg/halyr, the conversion factors showalite3.9 are applied.

Table 3.9: Conversion Factors to Convert from kg of N or S halyr to keq of N or S halyr

Parameter Conversion factor kg/halyr to keg/halyr

N 0.071428

S 0.0625

Teesside Crude Oil Stabilisation Terminal
ConocoPhillips (UK)Teesside Operatdimited Environmental Permit Variation
E2RARU-ZZ-ZZ-RP-YE-0022| P03
30 June 2025Ove Arup & Partners Limited AppendixE — Air Quality ImpactAssessment Page p4



4, Air Quality BackgroundConditions

Following a review of the StockteonTees Borough Councl023ASR, the nearest backgrouadtomatic
monitoring locatioris located in Billingham, approximately 6.5km to the west ofitis¢allation and within
an urban centre. As such, this\® considered to be representative of the site locatibich is located away
from any builtup residential areas.h€refore Defra background maps have been usedietermine the
background concentrations for usehis assessment.

Defra publish background mapeeavailable at a 1x1 km resolution for the whole UK. Data taken for the grid
square in which the E2P Power Island is loca@R 452500, 524500) has been taken to be representative
of the grid squares whemeaximum offsite impacts occur. For N@nd particulatethelatestpublished maps
from 2@1 have been useith no correction factor applied, as a worst casekBround maps for C@nd

SO have not been updated since 2001 dratefore Defraadvise the use dhe lates availablePollution
Climate Mapping (PCM) background maf010for CO and 2021 for S in line with the Background
Concentrations Maps User Guitle

Table 4.1: Defra Background Air Quality Data for Human Health Receptors (2021)

Annual Mean Concentrations (ug/m?3)

Description
NO2 SO2

E2P Power Island 452500, 524500 15.5 3.6 232.1
449500, 527500 8.8 24 217.7
452500, 528500 10.2 2.5 221.4
458500, 523500 11.6 2.8 220.8

Receptor locations 449500, 522500 13.7 3.1 220.0
447500, 524500 15.7 4.1 224.4
449500, 526500 9.2 2.0 216.3
448500, 524500 13.0 3.0 218.2

For pollutants with shotterm averaging periodghe AQS are given as permitted annual number of
exceedances of a threshold concentration which can be expressed as an equivalent percentile. For instance, the
SO 15-minute mean limit can be expressed as the "9@é&rcentile of the predicted environmental
concentration, that is, the sum of the modelled process contribution (PC) and two times of background
concentrations.

For NOxandSQ; concentrations at ecological recepitrackgrounds have been taken from the APIS database.
Depositional backgroursdor nutrient nitrogen and acid deposition have also been obtained from APIS. The
background concentrations for use at each identiftedogicalreceptor are shown ihable4.2.

10 Background Maps | LAQM
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Table 4.2: APIS Deposition Backgrounds

Distance and
Direction from

Background Concentrations

Receptor Designation ; N- Acid
Installation " Aos
(k) ' Deposition Deposition
Kg N/halyr Keg/halyr
S:N
tEl Teesmouth and| SPA, Ramsar Adi t north 15.9to 20-39 13.3-138 0.22-0.25
|§12 Cleveland Coas| and SSSI jacent nor 37.2 T =T 0.95-0.99
Teesmouttand | SPA, Ramsar .
E13 Cleveland Coas| and SSSI 1.4km north 19.3 25 13.5 0.27:0.%
E14 Northumbria SPA and 12.7km north 6.3 1.0 10.4 0.17 : 0.96
Coast Ramsar west
E15 | Durham Coast | SAC and SSSI ﬁ;"m north | g7 15 11.6 0.17:0.96
16 | NorthYork SPA, SAC, 13.6km soutkeast | 4.8 0.5 15.8 0.15:1.11
Moors SSSI
Lovell Hill No information on Critical Load
E17 Pools SSSi 8km southeast 9.2 1.3 applicable to this site.
E18 | Hart Bog SSs 12.4km north 8.1 1.1 14.8 0.16 : 1.06
west
Langbaurgh No information on Critical Loads
E19 | o dge SSSI 12.5km south 7.2 1.1 applicable to this site.
Roseberry No information on Critical Loads
E20 Topping SSSI 13km soutkeast | 6.6 0.9 applicable to this site.
E21 | Saltburn Gill SSSI 13.6km east 8.2 1.3 221 0.17 : 1.55
2o | Whitton Bridge | oo 13.7km west 7.8 12 16.1 0.14:1.15
Pasture
Briarcroft 13.7km south .
E23 Pasture SSSI west 8.4 1.3 16.2 0.15:1.16
No relevant
. . 13.7km north Critical Loads
E24 | Pike Whin Bog | SSSI west 7.3 1.1 15.7 for acid
deposition
E25 | Cliff Ridge Sssl 13.7km soutkeast | 6.6 1.0 No information on critical loads
applicable to this site.
No relevant
E26 | Hulam Fen sssl 14.8km north 7.7 1.2 14.7 Critical L oads
west for acid
deposition
E27 | Charity Land | SSSI i‘&kmnort” 70 1.4 15.5 0.13:1.11
Eog | Fishbumn sss| 15.0km north 74 15 15.6 0.13:1.11
Grassland west
E29 | Seaton Dunes & | \p 2km north 17.4 2.7 135 0.25:0.99
Common
E30 | Teesmouth and| SPA, Ramsar .
Cleveland Coas| and SSSI 1.2kmnorthrwest | 17.1 2.9 14.2 0.25:0.99
E31 | Teesmouth and| SPA, Ramsar .
Cleveland Coas| and SSSI 1.5km northwest | 14.1 1.9 14.0 0.23:1.0
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Distance and
Direction from

Background Concentrations

Receptor Designation : N- Acid
Installat i
(E;)a ation Deposition Deposition
Kg N/halyr Keg/halyr
S:N
E32 | Teesmouth and| SPA, Ramsar .
Cleveland Coas! and SSSI 1.6km northwest | 14.1 1.9 14.0 0.25:0.%
E33 | Teesmouth and| SPA, Ramsar .
Cleveland Coasl and SSSI 3.6km north 14.4 2.3 13.7 0.25:0.99
E34 | Teesmouth and| SPA, Ramsar .
Cleveland Coas| and SsSI 1.6km soutkeast | 17.9 3.0 13.8 0.25:0.99
E35 | Teesmouth and| SPA, Ramsar .
Cleveland Coas| and SSSI 2.3kmnorthwest | 13.4 1.8 140 0.23:1.0
E36 | Teesmouth and| SPA, Ramsar .
Cleveland Coas| and SSSI 1.1km northeast | 15.9 2.0 13.8 0.25:0.99
E37 | Power Station | | /g 1.8km north 17.4 27 13.9 0.29 : 0.99
Grasslands
E38 | Seaton LWS 1.9km north 16.3 3.2 135 0.27 :0.96
Common
E39 EQ:’#PS Tank | ws 1.7km northwest | 17.1 23 13.9 0.26 : 0.99
E40 | Teesmouth and| SPA, Ramsar .
Cleveland Coas| and SSSI 2.3km north 17.5 25 135 0.29:082

For daily NOx impacts, the background concentrations havedsseimed to be 1.5 times the annual average
concentration, ifine with EA recommendations on other assessments.
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5. AssessmenrnResults

The concentrations of pollutants as a resulthefBaseline Assessment and Future Assessimave been
predicted using five years of meteorological d2@19— 2023), with the results being reportéal the worst
case meteorological yetor eachoperationakcenario

The Baseline Assessment results are presented for comparison purposasdanishould be noted that there
will be some doubleounting of the PECs as a resillhe Future Assessment results have been presented in
terms of the increase between the Future and Baseline Assessments.

51 Baseline Assessment

5.1.1 Human Health Receptors

For the maximum impacts at human health receptors, the maximum concentrations beyond the Installation
Boundary have been reported. Additionally, the maximum concentration at the identified human receptors has
also been reported.

Annual mean N@

The maximum N@annualmeanconcentratiorpredicted to occur beyond the Installation Boundarythe
Baseline Assessmeist2.2ug/n? or 5.6% of the AQS (40ug/d). The PEC id7.7ug/m?, or 44% of theAQS,
which is well below the second stage of screening to determine insignificance.

The predicted PGor annual mean N©at the worstase receptor (R2 Seaton Carew) 2ug/m?, this
represents less thd®o of the AQSThe PEC is predicted to b 4ug/n?, this is 5% of the AQS.

Hourly mean NQ@

The predicted maximum NMourly mean (as the 99 79ercentile) beyond the Installation Boundary for the
Baseline Assessmeist 15.2ug/n? or 7.6% of the hourly AQS (200 pg/fmot to be exceeded more than 18
times a year). The PEC4$.2ug/m? which is well below the hourly mean AQS,28%.

At the worst case identified human receptoé (Rarsh House Lanethe PC igredicted to b&.3ug/m? or
1.6% of the AQSThe PEC i€23.6ug/n?, this is equivalent t@2% of the AQS.

Hourly mean CO
The maximum predicted offsite hourly mean CO PC (as th& péentile) isl7.7ug/m?, which isless than
1% of the EAL (30,000ug/rf). The PEC is481.9ug/m?®, which represent&% of the EAL.

The predicted PC at the woistse receptor (R2 Seaton Carew) is 3.4fgnis is well below 1% of the AQS.
The PEC is predicted to B&6.2ug/m?, which represent8% of the AQS.

8-hourrolling CO
The maximum predicted offsitet®ur rolling CO PC for th8aseline Assessmeist 10.51g/m?, whichless
than 1%of the AQS 80,000ug/m). The PEC igl74.7this is equivalent t6% of the AQS.

The predicted PC at the woisase receptor (R2 Seaton Carew).igig/m?, this is at well below 1% of the
AQS. When accounting for the background concentragibtine receptor locatigthe PEC is predicted to be
444.5ug/m?, which is4% of the AQS.

15-minute mean S

The predicted maximum finute SQ PC beyond the Installation Boundary isQuy/m?®, which is5.3% of
the relevant AQS266ug/m®). When considered with the background concentrations, the PECsy/m?,
equivalent tB% of the AQS.
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The highest predicted PC is 4ug/m?®, at R2 Seaton Carewthis is equivalent §% of the AQS When
background concentration is accounted, the PECligy/m?, this is3% of the AQS.

1-hour mean S©

The maximum predicted-hiour SQ PC beyond the Installation Boundary for tBaseline Asessment
scenario is9.7ug/m?, which is 2.8% of the AQS 85Qug/m?®). When considered with the background
concentration, the PEC 1$6.9ug/n?, representing% of the AQS.

Among the assessed human health receptor locations, the highest PC is 2(@pedioted atR2 Seaton
Carew) this is less than 1% of the AQS. The PEC.8ig/n?, this is equivalent t@% of the AQS.

24-hour mean S©

The maximum predicted 2dour SQ PCbeyond the Installation Boundai/3 6pg/m?®, which is2.9% of the
relevant AQS (125ug/f. When background concentratisnaccountegthe PEC is0.8.1g/m?, representing
9% of the AQS.

Across the assessédman health receptor locations, thighest predictedCis 0.7ug/m? (predicted at R2
Seaton Carewlhis is less than 1%f the AQS When consideredith the background concentratian this
location the PEC i$.7ug/m?, this is equivalent t6% of the AQS.

Table 5.1: Baseline Assessment Human Health Receptor Results

AQS or EAL PC

PC/ AQS or

Pollutant Measured as

Max off-site annual 2.2 5.6% 15.5 177 44%
mean
40
Worstcase receptor 02 0.6% 102 | 104 26%
annual meariR2)
NO Max off-site hourl
- y mear
(99.8" %ile) 15.2 7.6% 31.0 46.2 23%
Worstcase receptor 200
hourly Mean (99.8 3.3 1.6% 20.4 23.6 12%
%ile) (R6)
Max off-site hourly mean 17.7 <0.1% 464.2 481.9 2%
30,000
Worstcase receptor 3.4 <0.1% 4428 | 4462 2%
hourly mean(R2)
CcO = -
Max off-site 8hr rolling 105 <0.1% 4642 | 4747 5%
average
10,000
Worstcase receptor-Br 17 <0.1% 4428 | 4445 4%
rolling averagegR?2)
Max off-site 15 minute o
mean (99.9 %ile) 140 5.3% 7.2 21.2 8%
Worstcase receptor 15 266
minute mean (999 41 1.6% 5.0 9.1 3%
%ile) (R2)
SO
Max off-site hour 0 0
mean (99.78 %ile) 9.7 2.8% 7.2 16.9 5%
Worstcase receptor-1 350
hour mean (99.73%ile) 2.9 0.8% 5.0 7.9 2%
(R2)
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Pollutant Measured as AQSor EAL PC PC/ AQS or BC PEC

(ng/m?3) (ng/m®) EAL (ng/m3)  (ng/md)

Max off-site 24hour

0,
mean (99.18 %ile) 36 2.%% 7.2 10.8 9%

Worstcase receptor 24 125
hour mean (99.18%ile) 0.7 0.5% 5.0 5.7 5%
(R2)

5.1.2 Ecological Receptors

NOx AnnualMean

The anmal mean NOx concentrations ftite Baseline Asessment all but theTeesmouth and Cleveland

Coast receptarareconsidered to bisignificant in that they are either <1% of tfiest screening threshold

or <70% of the second screening thresh8lame of the locations within tAieeesmoutland Cleveland Coast
receptor have background concentrations that exceed the Critical Level for annual NOx, however it should be
noted that the background concentrations already include the contribution from the existing Teesside Terminal
and therefore thBECs including double counting of these sour¢as modelling shows that the operation of
theexistingTeesside Terminas a small component of the reported APIS background concentrations.

Figure7 shows the isopleths of the annual mean NOx concentrations from the existing operations.

Table 5.2: Baseline Assessment NOx Annual Mean Ecological Receptor Results

PC (ug/m3 | PC/CL (%)

E1-E12 02-2.8 0.6% - 9.3% 15.9-37.2 16.1-38.1 54% - 127%
E13 0.9 2.% 19.3 20.2 67%
El4 0.1 0.3% 6.3 6.4 21%
E15 0.1 0.3% 8.7 8.8 29%
E16 01 0.2% 4.8 4.8 16%
E17 0.1 0.3% 9.2 93 31%
E18 0.1 0.2% 8.1 8.2 27%
E19 0.1 0.2% 7.2 7.3 24%
E20 0.1 0.2% 6.6 6.7 22%
E21 %0 0.1 0.2% 8.2 8.3 28%
E22 0.02 0.1% 7.8 7.8 26%
E23 0.02 0.1% 8.4 8.4 28%
E24 0.03 0.1% 7.3 7.3 24%
E25 0.1 0.2% 6.6 6.7 22%
E26 0.05 0.2% 7.7 7.7 26%
E27 0.02 0.1% 7 7.0 23%
E28 0.01 <0.1% 7.4 7.4 25%
E29 0.5 1.7% 17.4 17.9 60%
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Receptor ﬁl; my  PClhgim®) | PC/CL (%) (B“(; my  PEC (ugim?) PEC/CL (%)
E30 0.3 0.9% 17.1 17.4 58%
E31 01 04% 121 142 47%
E32 01 04% 141 142 A7%
E33 0.4 1.4% 144 148 49%
E34 03 0.9% 7.9 182 61%
E35 01 03% 134 135 45%
E36 01 04% 15.9 16.0 53%
E37 0.6 2.0% 174 18.0 60%
E38 0.7 2.2% 16.3 17.0 57%
E39 01 0.5% 171 172 57%
E40 05 1.8% 175 18.0 60%

Figure 7: Baseline Assessment - Isopleths of the Annual NOx PC (ug/m?®)
¢ Legend

D Installation Boundary
@  Ecological Receptor

Annual Mean NOx
Concentrations (ug/
m3)
0.01-0.50
0.51-1.00
1.01-1.50
1.51 - 2,00
2.01-2.25
2.26-2.79

E31 E12) E4) 55557"»-
' -

Kilometre §

NOx Daily Mean

The NOx daily mean concentrations predicted at the assessed ecological receptoBafelithe Assessment
are presenteth Table 5.3. Similarly to the above results, tmeajority of PCs can be considered to be
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insignificant, however there are some results at tresiieuth Coast receptor that are over the 1%
screening threshol@based on the conservative Critical Leel ofigén’).

All the PECs however remain below the daily Critical Level, which also includes the double counting of the
existing emissions, given that these will already be accounted for in the background concentrations used in the
assessmenkigure8 shows the isopleths of thaily mean NOx concentrations from the existing operations.

Table 5.3: Baseline Assessment NOx Daily Mean Ecological Receptor Results
Receptor | CL (ug/m3) PC (ug/m3® | PC/CL (%) BC (ug/m3)  PEC (ug/m?d) PEC/CL (%)

E1-E12 6.4-17.7 8.9% - 23.5% 23.9-55.8 30.3-66.2 40% - 88%
E13 4.9 6.6% 29.0 33.9 45%
El4 10 1.3% 95 104 14%
E15 10 1.3% 131 140 19%
E16 0.7 0.9% 7.2 7.9 11%
E17 14 1.9% 13.8 15.2 20%
E18 0.9 12% 122 13.1 17%
E19 15 1.%% 10.8 12.3 16%
E20 0.9 12% 9.9 10.8 14%
E21 0.7 0.9% 12.3 130 17%
E22 0.6 0.8% 11.7 123 16%
E23 0.7 0.9% 12.6 133 18%
E24 0.8 1.1% 11.0 11.7 16%
E25 1.0 1.3% 9.9 10.9 15%
E26 75 0.8 1.0% 116 123 16%
E27 05 0.7 10.5 110 15%
E28 04 0.6% 111 115 15%
E29 3.5 4.7% 261 29.6 3%
E30 5.2 7.0% 25.7 30.9 41%
E31 2.7 3.6% 21.2 23.9 32%
E32 2.5 3.3% 21.2 23.6 31%
E33 2.8 3.8% 21.6 24.4 33%
E34 2.8 3.7 269 29.7 40%
E35 2.0 2. 7% 20.1 22.1 2%
E36 3.2 4.2% 23.9 27.0 36%
E37 4.0 5.4% 26.1 30.1 40%
E38 3.7 5.0% 24.5 28.2 38%
E39 3.8 5.0% 25.7 29.4 39%
E40 3.2 4.3% 26.3 29.5 39%
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Figure 8: Baseline Assessment - Isopleths of the Daily NOx PC (ug/m?)

Legend

D Installation Boundary
@  Ecological Receptor

Daily Mean NOx
Concentrations (pg/
m3)

0.01 - 5.00

5.01 - 10.00

10.01 - 12.00

12.01 - 15.00

15.01 - 20.00

P 20.01-21.74

Kilometre §

SO AnnualMean

The annual mean S®@Cs predicted at all ecological receptors forBheelineAssessmerdre shown iTable
5.4. The highespredictedPC is 0.44g/n?, this is 22% of theCritical Level. When considering background
concentration, the total PEC2s5ug/n?, this is equivalent ta2% of the Critical Level.

Table 5.4: Baseline Assessment SOz Annual Mean Ecological Receptor Results
Receptor  CL (ug/m®)  PC (ug/m®) PC/CL (%) BC (ug/m3 | PEC (ug/m3?)  PEC/CL (%)

E1-E12 005-0.44 0.3%-2.2% 20-3.9 21-41 10% - 20%
E13 0.22 1.1% 2.5 2.7 14%
E1l4 0.03 0.1% 1.0 1.0 5%
E15 0.03 0.1% 15 15 8%
E16 0.01 0.1% 0.5 0.5 3%
E17 0.02 0.1% 1.3 13 7%
E18 20 0.02 0.1% 11 11 6%
E19 0.02 0.1% 11 11 6%
E20 0.02 0.1% 0.9 0.9 5%
E21 0.02 0.1% 1.3 13 7%
E22 0.01 0.0% 1.2 1.2 6%
E23 0.01 0.0% 1.3 13 7%
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Receptor  CL (ug/m®) PC (ug/m®) PC/CL (%) BC (ug/m®) | PEC (ug/m®  PEC/CL (%)

0.01 0.0% 1.1 1.1 6%
E25 0.02 0.1% 1 1.0 5%
E26 0.02 0.1% 1.2 1.2 6%
E27 0.01 0.0% 1.4 1.4 7%
E28 <0.01 0.0% 15 15 8%
E29 0.2 0.8% 2.7 29 14%
E30 0.1 0.4% 29 3.0 15%
E31 003 0.2% 1.9 1.9 10%
E32 0.08 0.2% 1.9 1.9 10%
E33 0.1 0.6% 2.3 24 12%
E34 0.1 0.4% 3.0 3.1 15%
E35 0.08 0.1% 1.8 1.8 %
E36 0.04 0.2% 20 20 10%
E37 0.19 0.9% 2.7 2.9 14%
E38 0.18 0.9% 3.2 3.4 17%
E39 0.04 0.2% 2.3 2.3 12%
E40 0.15 0.7% 25 2.6 13%

Nitrogen Deposition

Using the APIS websitecological sites were reviewed in terms of the locations of relevant habitat features
present, and their respective sensitivity to nitrogen was determined. The impacts of nitrogen deposition have
been assessed at theations of theelevant habitat featuréisatoccur for the Teesmouth and Cleveland Coast

SPA, Ramsar, SSSI and NNR, given that this is the closest receptor to the emission sources and therefore the
most impacted.

Section3.3.3stated that the sensitive habitats of saltmarsh and dunes are present at a number of the identified
ecological receptor locations. This includes:

I Saltmarsh at E1, E11, E12, E31, E35, E36
9 Dunes at E13E33and E40.

The locatios of therelevanthabitas areshownon Def r a’ s Ma g i(dunedfaepshaded prangec a t |
and saltmarsh is shaded greangl the individual receptor locations used in the assessment are shagurén
9.
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Figure 9: Location of the Relevant Habitats in the Vicinity of the Installation
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Whilst for screening assessments it is best practice to apply the lowest Criticgdrboaidd for any habitat

type on the APIS website determine whether there are likely to be any significant effects, it is also important
that a realistic assessment of impacts is carried out, in order to not overestimate the potential for impacts to
occur.

In terms of Saltmarsh habitatbet APIS listing for th&eesmouth and Cleveland Co&8tA, Ramsar, SSSI

and NNRcites" Atlantic uppermid & mid-low salt marshésas being present. fiirtherqualifies the citing to
statethat”it is recommended that this is the relevant critical load for most of saltmarsh but the lower level of
10 kgN/ha/yr should be applied to the more densely vegetated upper marsh (e.g. EUNIS class MA223, MA224)
and to areas of marsh subjected to direct-ofihnfrom adjacent catchment®lRW recommendation). For
pioneer saltmarsh (MA225) use the higher3®0kg N/halyr dtical loado

Based on the receptor locations selected, it would be reasonable to conclude that the saltmarsh present at
l ocation E11 (i.e. within the estuary) does not r
subjected to direct ruaff from adjacentcatchments. This is corroborated by the Natural England Unit 9
(corresponding to the E11 receptor location) condition réjport wh i ¢ h  #tlagyé jgodion tofhthe t “
pioneer and lower zones are present in managatignment areas.

Additionally, the Defra Saltmarsh and Zonation mapgfighows that at receptor E11, pioneer and-iovd
saltmarsh are present, with upper marsh being shown at thesaltinesirstreceptor locations selectéice. E1,
E12, E31, E35 and E34} is thereforeconsidered appropriate to use the higher Critical Load range 39

1 Unit detail

2 Saltmarsh Extent & Zonation
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https://designatedsites.naturalengland.org.uk/UnitDetail.aspx?UnitId=1034452&SiteCode=S2000856&SiteName=Teesmouth%20and%20Cleveland&countyCode=&responsiblePerson=
https://environment.data.gov.uk/explore/6da82900-d465-11e4-8cc3-f0def148f590?download=true

kg N/hal/yrat tre E11 location, and the 2020kg N/ha/yr Critical Load range all other saltmarsh locations
assessed.

The Teesmouth and Cleveland Co&A, Ramsaand SSSI comprises an area calleeaton Dunewhich
stretch from Seaton Carew in the north to the mouth of the River Tees in theTdmutlosest dunes to the
E2P Power Island occup the south of thdlorth Gareand are much narrower than the dunetsveen Seaton
Carew and the North Gaasd are reportedly erodifg.

There are a number of dune habitat types reported on the APIS websitelfeeshwouth and Cleveland Coast
SPA, RamsaandSSS| which have different Critical Load ranges depending on their sensitivity to nitrogen
deposition, namely;

9 Shifting coastaldunes— Critical Load Range 18 20kg N/ha/yr

1 Moist and wet dune slacks-515kg N/ha/yr

9 Coastal dune grasslands (grey dunesiicareous typ&0 -15kg N/ha/yr
9 Coastal dune grasslands (grey duresgdid type 5- 10kg N/halyr

9 Coastal dune grasslands (grey dures} 15kg N/ha/yr

TheNatural England Supporting Information Report on the Teesmouth and Clevelafts&8&4 that Seaton

and Coatham Dunes represent the largest dune systhroaldareous substrate in the area of the sttily

therefore brings into question the appropriateness of appgly&r@oastal dune grasslands (grey duresjid

type Critical Load rangtor the assessment of potential impacts in this specific locattmNatural England
Supporting Information Report also states that the rest of Seaton Dunes comprises fixed dune systems, except
towards the south end of the fixed dunekerea series of wetter depressimtur.

The German Environment Agency, Review of Empirical Critical Loads of Nitrogen for Europe do&ument
provides evidence for the reduction of the Critical Load rang€daistal dune grasslands (grey durfiesi

the previous value of 815kg N/ha/yrto 5- 15 kgN/ha/yr, however states that where phosphorous limitation

is a factor, nitrogen deposition may lead to fewer botanical responses in calcareous dunes compared with other
dune sites. The higher endtbk Critical Load range therefore is more relevant to calcareous rich locations
where there is phosphorous limitation. It is not currently kmeWvether Seaton Dunes are phosphorous limited,
however it is understood that the Environment Agency togetherNegithral England are currently looking

into this issudor the dunes in the Teesside area

The location of maximum impact (E13), represents the foredunes, and therefore is most likely to comprise of
Shifting coastaldunesand therefore it may be th#te mostappropriate Critical Load range apply for
assessmemtould be thafor Shifting coastal duneis that particular locatigrbut at the location where the
wetter depressions occur, the Moist and wet dune slacks Criticalwoald be more appropriatge. at
locationsE33 and E4).

Natural England have been consultedthis issug¢hrough the Planning processdthere is recognition that
there isinsufficient informationavailableto say without doubthat the Seatondunes are calcareous or
phosphorous limited, and therefahere is recognitiothat he information availabldoes not enable assessors
to determinghe most appropriat€ritical Load range to appfipr specific location®f dunesn the Teesside
area As such, Natural Englaratlvise that a conservative approach of applyingaibastal dune grasslands
(grey dunesKritical Load range of 5 15kg N/ha/yrremainsappropriateFor the purpose of this assessment
the results have been presented againstthetbenericCoastal dune grasslands (grey dunes)tba8hifting
coastaldunesCritical Load ranges.

All other ecologicalreceptors have been assessed at the closest point to the emission sources.

13 SSSI supporting info Blackmore Vale Commons and Moors

14 Available at:Review and revision of empirical critical loads of nitrogen for Europe

Teesside Crude Oil Stabilisation Terminal
ConocoPhillips (UK)Teesside Operatdimited Environmental Permit Variation
E2RARU-ZZ-ZZ-RP-YE-0022| P03
30 June 2025Ove Arup & Partners Limited AppendixE — Air Quality ImpactAssessment Page B6


https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-potential-sp/supporting_documents/Teesmouth%20and%20Cleveland%20Coast%20SSSI%20%20Supporting%20information.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/2022-10-12_texte_110-2022_review_revision_empirical_critical_loads.pdf

The results for thBaseline Assessmeate presented ifiable5.5.
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Table 5.5: Baseline Assessment Nitrogen Deposition

Background N- PC PC/

Receptor Critical Load Critical Load Ei;:(la(ground dep / Critical Annual gg MRIR Critical PEC N-Dep CP:Ir-:ifi:éaI
P Class (kgNrhalyr) N'/Oha/ " Load Min Mean NO FI)\l/ha/ o LoadMin (kgN/alyr) Coad Min
SRRE (kgN/halyr) (ug/m?) IRV (o)

Atlantic upper

El mid & mid-low 10-20 138 138% 0.2 0.03 0.3% 138 138%
salt marshes

Ell Pioneer altmarsh | 20—-30 133 67% 14 0.2 1.0% 135 67%
Atlantic upper

E12 mid & mid-low 10-20 138 138% 0.1 0.02 0.2% 138 138%
salt marshes
goastal Shifting | 145_ 5 139% 0.9% 136%

unes

E13

Assessed ag Coastal dune 135 06 0.1 13.6
grasslands (grey | 5-15 270% 1.7% 272%
dunes)
Coastal dune

E14 grasslands (grey | 5-15 10.4 208% 0.1 0.01 0.2% 104 208%
dunes)
Coastal dune

E15 grasslands (grey | 5-15 11.6 232% 0.1 0.01 0.2% 11.6 232%%
dunes)

E16 Raised and 5-10 15.8 316% 0.0 0.005 0.1% 15.8 316%
blanket bogs

E17 No Critical loadsassigned

E18 Raised and 5-10 14.8 296% 0.04 0.01 0.1% 14.8 296%
blanket bogs

E19 No Critical loads assigned
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Background N- PC PC/

dep / Critical Annual [P)g N Dry Critical PEC N-Dep (F;Ir:_igéal
Load Min Mean NO> (k I?\I/ha/ r) Load Min  (kgN/halyr) Load Min
(kgN/halyr) (Mg/m?) AL D)

Background
N-dep
(kgN/halyr)

Critical Load Critical Load
Receptor

Class (kgN/hatyr)

E20 No Critical loads assigned

Carpinus and
E21 Quercus mesic 15-20 22.1 147% 0.4 0.01 0.1% 22.1 147%
deciduous forest

Low andmedium
E22 altitude hay 10-20 16.1 161% 0.02 0.0 <0.1% 16.1 161%
meadows

Low and medium

E23 altitude hay 10- 20 16.2 162% 0.02 0.0 <0.1% 16.2 162%
meadows
Valley mires,

E24 poor fens and 5-15 15.7 314% 0.02 0.0(8 0.1% 15.7 314%
transition mires

E25 No Critical loads assigned

E26 Rich fens 15-25 14.7 98% 0.03 0.0 <0.1% 14.7 98%
Low and medium

E27 altitude hay 10-20 155 155% 0.01 0.0 <0.1% 15.5 155%
meadow
Semidry
Perennial

E28 calcareous 10-15 15.6 156% 0.01 0.0L <0.1% 15.6 156%

grassland (basic
meadow steppe)

E29 No Critical loads assigned
E30 No designated features at this location.
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Background N- PC PC/

dep / Critical Annual [P)g N Dry Critical PEC N-Dep (F;Ir:_igéal
Load Min Mean NO> (k I?\I/ha/ r) Load Min  (kgN/halyr) Load Min
(kgN/halyr) (Mg/m?) AL D)

Background
N-dep
(kgN/halyr)

Critical Load Critical Load
Receptor

Class (kgN/hatyr)

Atlantic upper
E31 mid & mid-low 10-20 14.0 140% 0.08 0.01 0.1% 14.0 140%
salt marshes

E32 No designated features at this location.

E33 Moistand wet | 5 g 13.7 274% 0.3 0.04 0.9% 13.7% 275%
dune slacks

E34 No designated features at this location.

Atlantic upper
E35 mid & mid-low 10-20 14.0 140% 0.06 0.01 0.1% 14.0 140
salt marshes

Atlantic upper
E36 mid & mid-low 10-20 13.8 138% 0.09 0.01 0.1% 13.8 138%
saltmarshes

Low and medium

E37 altitude hay 10- 20 13.9 139% 0.4 0.06 0.6% 14.0 140%
meadow

E38 No designated features at this location.
Low and medium

E39 altitude hay 10- 20 13.9 13.9% 0.1 0.01 0.1% 13.9 139%
meadow

E40 Moistand wet | o ;5 13.9 270% 0.4 0.05 1.1% 13.6 271%

dune slacks
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Acid Depositon
The results foBaseline Assessmeate presented ihable5.6.

Table 5.6: Baseline Assessment Acid-Deposition

PC PC/ PEC/
L Background " Background Annual Critical = Critical
Receptor glr;t;(;al Load dep sggedv?knet CP:S}C?; % Critical Mean Load Load
(keg/halyr) ahayn | oad (keq
halyr) % %
CLminN: 0.856
N: 0.99 N: 002
E1 Calcareous CLMaxS: 4 25.5% 02% | 25.7%
grassland | 5.0 o5 S: 0.01
CLMaxN: 4.856
CLminN: 0.856
N: 0.% N: 0.01
E11 Calcareous CLMaxS: 4 24.1% 10% | 25.1%
grassland | 5.9 » S: 0.04
CLMaxN: 4.856
CLminN: 0.856
N: 0.99 N: 0.00L
E12 Calcareous CLMaxS: 4 25.5% 0.2% | 25.7%
grassland S:0.25 S:0.01
CLMaxN: 4.856
CLminN: 0.856
N: 0.9 N: 0.01
E13 Calcareous CLMaxS: 4 253% 08% | 261%
grassland S: 0.7 S:0.03
CLMaxN: 4.856
CLminN: 0.856
N: 0.96 N: 0.001
E14 Calcareous CLMaxS: 4 23.3% 0.1% | 23.%%6
grassland S:0.17 S: 0.003
CLMaxN: 4.856
CLminN: 0.856
N: 0.96 N: 0.001
E15 Calcareous CLMaxS: 4 23.3% 0.1% | 234%
grassland S:0.17 S:0.003
CLMaxN: 4.856
CLminN: 0321 N:
Dwarf shrup | N-1.11 0.0003
E16 CLMaxS: 0183 2500 : 0.5% 250.%
heath S:0.15
CLMaxN: 0504 S: 0.002
E17 No Critical loads assigned
CLminN: 0.321 N:
N: 1.06 0 'Om 4
E18 Bogs CLMaxS: 0.148 2602% : 0.5% 260.7%
S:0.16 )
CLMaxN: 0.469 S:0.002
E19 No Critical loads assigned
E20 No Critical loads assigned
Unmanaged N: 1.55 CLminN: 0.142 N: 0.001
E21 lc’:ro"".f'eafed/ o o 65.2% o 02% | 654%
oniterous | g: 917 CLMaxS: 2.448 S: 0.004
woodland
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PC PC/ PEC/
" Background " Background Annual Critical  Critical
Receptor glr;tézal Load dep ssgedv?knet C;g}cf)l % Critical Mean Load Load
(keg/halyr) ahayt | oad (keq
halyr) % %
CLMaxN: 2.639
CLminN: 1.071 N:
Calcareous | N'1.15 0.00®
E22 CLMaxS: 4 25.4% . <0.1% | 25.4%
grassland S 014
CLMaxN: 5.071 S: 0.0009
CLminN: 1.071 N:
Calcareous | N'1.16 0.00®
E23 CLMaxS: 4 256% : <0.1% | 256%
grassland S 0.15
CLMaxN: 5.071 S: 0.0009
E24 No information provided
E25 No information provided
E26 No information provided
CLminN: 1.071 N
Calcareous | N'1.11 0.000L
E27 CLMaxS: 4 24.5% ' <0.1% | 24.5%
grassland S: 0.13
CLMaxN: 5.071 S:0.001
CLminN: 0.856 N:
Calcareous | N'1.11 0.000L
E28 CLMaxS: 4 25.5% ' <0.1% | 25.5%
grassland S: 0.13
CLMaxN: 4.856 S:0.001
E29 No information on Critical Loads applicable to this site.
E30 No designated features at this location.
N: 1.00 CLminN: 0.856 N: 0.0QL
E31 Calcareous CLMaxS: 4 253% 01% | 254%
grassland S:023 S: 0.00!
CLMaxN: 4.856
E32 No designated features at this location.
N: 0.%5 CLminN: 1.071 N: 0.08
E33 Calcareous CLMaxS: 4 6.2% 04% | 6.6%
grassland S:0.25 S: 0.05
o CLMaxN: 5.071 T
E34 No designated features at this location.
N: 1.00 CLminN: 0.856 N: 0.00L
E35 Calcareous CLMaxS: 4 253% 01% | 254%
grassland S0.23 S: 0.0
e CLMaxN: 4.856 T
N: 0.9 CLminN: 0.856 N: 0.00L
E36 Calcareous CLMaxS: 4 255% 01% | 257%
grassland S:0.25 S: 0.06
o CLMaxN: 4.856 T
N: 0.9 . N: 0.004
E37 Calcareous CLminN:1.071 | 7205 05% | 7.7%
grassland S:0.29 CLMaxS: 4 S: 0.
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PC PC/ PEC/
Background " Background Annual  Critical Critical
dep Coh ko ooy %Critical - Mean  Load  Load
(keqg/halyr) (keq

Critical Load
Class

Receptor

%

CLMaxN: 5.071
E38 No designated features at this location.
N: 0.9 CLminN: 1.071 N: 0.00L
E39 Calcareous CLMaxS: 4 6.5% 0.1% | 66%
grassland | 5.0 % axs: S: 0.06
CLMaxN: 5.071
N: 0.82 CLminN: 0.856 N: 0.004
E40 Calcareous CLMaxS: 4 25.5% 0.4% | 25.9%
grassland | 5.0 axs: s:0.@
CLMaxN: 4.856
5.2 Future Assessment i Maximum 16 Engines

521 Human HealttReceptors

The Future Assessment resudt®ow the increases from the Baseline Assessment to the Future Assessment
with the existing sources operatioriagjether withthe operation of the E2P Power Islamgsuming thaa
maximum ofl6 enginegre installed andre operational concurrently, which is considdceloe an operational
casethat would never occubased on the volumes of fuel gas availabtepreviously stated

AnnualMean NQ

The maximum N®@ annual average concentration that is predicted to occur beyond the ConocoPhillips
Installation Boundaryor the Future Assessments.51g/m? or 13.8% of the AQS (40ug/f). This represents

an increase 8.2 of the AQSover the Baselindssessment, however tR&EC is21.Qug/m? or 53% of the

AQS, and thereforeemainswell below the second EA screening threshold of & so can be considered

to be insignificant

Due to the distance to actual human health receptors, the predicted PC at theaseorsteptor (R2 Seaton
Carew), is significantly lower at 8ug/m? or 1.4% of the AQS This represents an increase over the Baseline
Assessment d3.8%, whichis less than the first EA screening threshold for determining insignificance.

Hourly mean N@

The maximum N®@ annual average concentration that is predicted to occur beyond the ConocoPhillips
Installation Boundary fathe Future Assessmeiat24.qug/m?® or 12.0% of the AQS (40ug/f). This represents

an increase o#.4% of the AQSover the Baseline Assessment and therefore can be considered to be
insignificantas is it less than the 10% screening threshold for short term imphet®EC is55.Qug/m? or

27% of the AQSwhichindicates that an exceedance of the standard is unlikely.

At the worstcase human healtieceptor(R6 Marsh House Langdhe predicted PC is significantly lower at
7.1ug/m? or 3.9% of the AQS, which is less than the first EA screening threshold for determining insignificance.
The increase over the Baseline Assessment is oty 2.

Hourly mean CO

The maximumCO hourly concentration that is predicted to occur beyond the Installation Boundary is
113.Jug/m? or 0.4% of theEAL (30,00Qug/m®). Theincrease over the Baseline Assessmeft4%o of the

EAL and therefore can be considered to be insignificant. The predicted impacts at the human health receptors
are lower andhereforealso insignificant.
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8-hour rolling CO

The maximunCO concentration as an 8 hour rolling averagfe9.6.9/m? or 0.6% of the AQS (0,00qug/m?)

and therefore can be considered to be insignificem predicted impacts at the human health receptors are
lower and also insignificant.

15-minute mean SO

The predicted maximum Iminute SQ PC beyond the Installation Boundary38.519/m?, which is11.3%
of the relevant AQS266ug/m?). When considered with the background concentrations, the PECig)/m?,
representind4% of the AQSThe increase over the Baseline Assessmehi?s of the AQS and therefore
can be considered to be insignificant.

At the worstcasehuman health receptor locations, the PC reducd® fug/m?, representing.8% of the
AQS and therefore can be considered to be insignifiddmgt.increasérom the Baseline Assessment i§%.
of the AQS.

1-hour mean S©

The maximum predicted-iour SQ PC beyond the Installation Boundafigr the Future Assessmeist
24.41g/m?, which is 7.0% of the relevant AQS36Qug/m?). When considered with the background
concentrations, the PEC34.6.g/m?, representing% of the AQSThe increase over the Baseline Assessment

is 4.2% and therefore is lower than the 10% screening threshold for short term impacts and therefore can be
considered to be insignificant.

At human health receptor locations, the PC reducés3im/nm?, representind..8% of the AQS and therefore
can be considered to be insignificant.

24-hour mean S©

The maximum beyond the Installation Boundary predicted@# SQ PC is12.2ug/n, which is9.8% of the

relevant AQS (125ug/B. When considered with the background concentrations, the PE@.4sy/m?,
representind 6% of the AQS.The increase in the Baseline Assessmefit3% of the AQS and therefore is

lower than the 10% screening threshold for short term impacts and therefore can be considered to be
insignificant.

At human health receptor locations, the PC reducésstm/n?, representing..3% of the AQS and therefore
can be considered to be insignificaas$ can the increase from the Baseline Assessmer@6fof the AQS
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Table 5.7: Future Assessment Human Health Receptor Results 7 16 Engines

Change in
Pollutant Measured as PC over the
Baseline
Max off-site annual average 5.5 13.80 | 15.5 21.0 53% | +8.2%
40
Worstcase receptor annual 0 0
average 0.6 1.4% 10.2 10.7 27% | +0.8%
NOXx :
Max off-site hourly mean 0
(99.8" %ile) 24.0 12.06 | 31.0 55.0 27% | +4.4%
200
Worstcase receptor hourly 0
Mean (99.8 %ile) 7.1 3.5% 184 25.4 13% | +2.1%
Max off-site hourly mean 113.1 | 04% 464.2 | 577.3 | 2% +0.3%
30,000
Worstcase receptor hourly 238 | 0.1% |432.6 |456.4 |2% |+0.1%
mean
co Max off-site &hr rolling
59.6 0.6% 464.2 | 523.8 | 5% + 05%
average
10,000

Worstcase receptor-8r

: 13.9 0.1% 432.6 | 4465 | 4% +<0.1%
rolling average

Max off-site 15 minute meai

0,

350
Worstcase receptor 15 . .
minute mear{99.9" %ile) 102 3.8 4.0 14.2 5% | +25%
Max off-site Zhour mean ]
(99.73" %ile) 24.4 7.0% 7.2 31.6 9% +4.2%

SG 266

Worstcase receptor-thour o o
mean (99.78 %ile) 6.3 1.8% 5.0 11.3 3% + 1.0%
Max off-site 24hour mean

125
Worstcase receptor 2Hour 16 1.9 50 6.6 % 4 08%

mean (99.18 %ile)

It is considered that the increase in impacts from the Future Assessment for human health effects are
insignificant compared with the relevant AQS d&WlLs. In addition, the PEC values will include the double
counting of the existing emissions from the Teesside Terminal and therefore they can be considered to be very
conservative.

5.2.2 Ecological Receptors

NOx AnnualMean

The Future Assessment results show the increase in PC as a result of the operation of the E2P Power Island,
representing the change in concentrations of NOx from the Baseline Assessment as a result of the operation of
the maximuml6 enginesTable5.8 shows that the highest NOx annual mean impacts occur at the Teesmouth
and Cleveland Coast receptors (particularly receptorsB4 directly adjacent to the north of the Installation.

The highest PC at the Teesmouth and Cleveland Coast receptor is predictédtmine?, which occurs at
E5, and represenp to 264 of the Critical Levebt this locationThis level of impact occurs over a very small
area of the receptor sits can be seen Figure 10, with the concentration of NOx rapidly decreasing with
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distance from the Installation, which is demonstrated by the range of values provided for receptBi8E1
and demonstrated in the isopleth figure showRigure10.

With the background concentrations at E5, the PEZ5i8ug/m?, or 86% of the Critical Level. This is over

the second screening criteria threshold, so cannot immediately be screened out, which is also the case for
receptors E4E6 — E11 However, thé?EC includes the double counting of the exisengssions, given that

these will already be accounted for in the background concentrations used in the assBsakgrmtund
concentrations at E6E11 are already exceeding the Critical Level, accorttiiige APIS website.

It should be noted that ithareaof the Teesmouth and Cleveland Coastlefined as mudflats, which are
regularly inundated by the tide, and as such there is no vegetation preiseatéa. Given that Critical Levels

are defined for the protection of vegetation, it is therefore considered that the Critical Level is not directly
applicable to this location in any case. Furthermore, following discussions with the project Ecologisttsmudf
are not a designated feature of the Teesmouth and Cleveland Coast designation and déherafswenot
sensitive to N@. As such, it is considered that the overall effgdhis sitevould be not significant.

With the exception of receptors E4Ea1, the impacts at all other receptor locations are below the screening
criteria and are therefore considered to be insignificant fdrahiee Assessment

Table 5.8: Future Assessment - NOx Annual Mean Ecological Receptor Results i 16 Engines

cL BC Change in PC
Receptor (g/m?) PC (ug/m3) PC/CL (%) (1g/m?) PEC (ug/m?3) PECI/CL (%) g\éigmjz
E1-E12 15.9
0.7-7.9 22-26.%0 | 37.2 16.638.9 56% - 130% | + 2% - 24%
E13 23 7.5% 19.3 21.6 2% +4. %
El14 0.1 0.5% 6.3 6.4 21% +02%
E15 0.1 0.5% 8.7 88 2% +02%
E16 0.1 0.3% 4.8 4.9 16% +01%
E17 0.1 0.5% 9.2 93 31% +02%
E18 0.1 0.4% 8.1 82 27% +0.2%
E19 0.1 0.4% 7.2 73 24% +0.2%
E20 0.1 0.4% 6.6 6.7 22% +0.2%
E21 0.1 0.3% 8.2 8.3 28% +01%
E22 30 0.04 0.1% 7.8 78 26% +0.1%
E23 0.4 0.1% 8.4 84 28% +0.1%
E24 0.1 0.2% 7.3 7.4 25% +0.1%
E25 0.1 0.4% 6.6 6.7 22% +0.2%
E26 0.1 0.3% 7.7 7.8 26% +0.2%
E27 0.03 0.1% 7.0 70 23% +<0.1%
E28 0.02 0.1% 7.4 74 25% +<0.1%
E29 12 4.1% 174 18.6 62% +2.4%
E30 15 5.0% 171 18.6 62% +4.1%
E31 04 1.2% 14.1 14.5 48% +0.8%
E32 03 1.1% 14.1 14.4 48% +0.8%
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Change in PC

Receptor &g iy PC(HgIm?) PCICL (%) (Bu% im# PEC(hgim)  PECICL (%) over mee
E33 0.9 3.0% 14.4 15.3 51% +1.6%
E34 0.6 2.1% 179 18.5 62% +1.3%
E35 0.2 0.8% 13.4 13.6 45% +0.5%
E36 0.5 1.5% 15.9 16.4 55% +1.1%
E37 1.6 5.3% 17.4 19.0 63% + 3.3%
E38 1.7 5.5% 16.3 18.0 60% +3.3%
E39 0.6 1.8% 171 17.7 59% +1.4%
E40 1.3 4.3% 175 18.8 63% +2.5%
Figure 10: Future Assessment i Isopleths of Annual Mean NOx PCs (ug/m?)
Legend
[~ Installation Boundary

©  Ecological Receptor

Annual Mean NOx
Concentrations (ug/
m3)

0.01 - 2,50

2.51 - 5.00

5.01 - 10.00

10.01 - 15.00

15.01 - 20.00

20.01 - 28.10

Kilometre §

NOx Daily Mean

showstheworstcase daily mean NKimpacts at all receptors. The Teesmouth and Cleveland Coast receptors
have the greatest impacts, where the highest PC is reported at recept@8&ERgsn3, which represents
51.1% of theconservativedaily Critical Level of 75ug/. With the background concentrations at receptor
E5, the PEC i$5.1ug/m3, or 87% of the Critical Levelhowever the PEC includes doulgieunting of the
impacts of the exiting operational Teesside Termiflaé worstcase impacts occur over a very small area of
the Teesmouth and Cleveland Coast site, as shotigume11.
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Again, the area of the Teesmouth and Cleveland Coast directly adjacent to the site comprises an area of
mudflats that are regularly inundated by the tide (receptors E13p &nd as such there is no vegetation
present in this area. It is therefore considered that the daily Critical Level is not directly applicable to this
location. ReceptsrE11 andE12 is known to be Saltmarsh, which is sensitive taxN@wever following the

advice from the project Ecologist, it is considered #s&EC isless tharthe Critical Levelhnd the very worst

case nature of the assessmémt overall effect is considered to be not significant. Receptor E30 is a priority
habitat known as ‘coastal and fl oodpl ain gSngeing
the PEC at this receptor is also below the Critical Level, tls@considered to be not significant.

The impacts at all other ecological receptordess than 10% of thEA’ screening criteria and the effects at
these locations are therefore insignificant

Table5.9 shows the worstase daily mean Ndmpacts at all receptors. The Teesmouth and Cleveland Coast
receptors have the greatest impacts, where the highest PC is reported at receptd8.gigs®, which
represent$1.1% of theconservativedaily Critical Level of 75ug/m With the background concentrations at
receptor E5, the PEC &5.1ug/m?, or 87% of the Critical Levelhowever the PEC includes doulsl@unting

of the impacts of the exiting operational Teesside Termira worstcase impacts occur over a very small
area of the Teesmouth and Cleveland Coast site, as sh&igune 1l

Again, the area of the Teesmouth and Cleveland Coast directly adjacent to the site comprises an area of
mudflats that are regularly inundated by the tide (receptors E13p &nd as such there is no vegetation
present in this area. It is therefore considered that the daily Critical Level is not directly applicable to this
location. ReceptsrE11 andE12 is known to be Saltmarsh, which is sensitive taxN@wever following the

advice from the project Ecologist, it is considered #s&EC isless tharhe Critical Leveland the very worst

case nature of the assessmémt overall effect is considered to be not significant. Receptor E30 is a priority
habitat known as ‘coast al and floodplain grfazing
Since the PEC at this receptor is also below the Critical Level, thisdsonsidered to be not significant.

The impacts at all other ecological receptordess than 10% of thEA’ screening criteria and the effects at
these locations are therefore insignificant

Table 5.9: Future Assessment NOx 24-Hour Mean Ecological Receptor Results i 16 Engines

Receptor gil_g/m3) PC (ug/m3) PC/CL (%) I(Dulzc/:ms) Z/E)C/CL f):\r/]srntg_ljwzm o
Baseline

E1-E12 14.4-38.3 | 19.2%—-51.1% | 26.9—55.8| 48.0—72.7 | 64% - 97% | + 2.7% - 36.8%
E13 11.5 15.3% 26.3 37.7 50% +8.7%

El14 16 2.1% 9.5 110 15% +08%

E15 16 21% 13.1 14.6 19% +08%

E16 1.2 1.5% 7.2 8.4 11% +0.6%

E17 25 3.4% 13.8 16.3 22% +14%

E18 " 16 2.1% 12.2 137 18% +0.%

E19 2.6 3.5% 10.8 13.4 18% +1.6%

E20 16 2.1% 9.9 115 15% +1.0%

E21 12 1.6% 12.3 135 18% +0.7%

E22 11 1.4% 11.7 12.8 17% + 06%

E23 11 1.5% 12.6 13.7 18% + 0.6%

15 APIS website. Nitrogen Deposition: Coastal and Floodplain Grazing Marsh. Availdiitpsat/www.apis.ac.uk/node/9¢&ccessed January 2025]
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https://www.apis.ac.uk/node/967

Change in PC

Receptor &Lg/m3) PC (ug/m3) PC/CL (%) FHEQJ(/:m?’) (F;E)C/CL g\ézreltihni
E24 14 1.9% 11.0 12.4 16% +0.8%
E25 1.6 2.2% 9.9 11.5 15% +0.9%
E26 13 1.8% 11.6 12.9 17% +0.7%
E27 0.9 1.3% 10.5 11.4 15% + 06%
E28 0.8 1.0% 11.1 11.9 16% +04%
E29 7.2 9.6% 261 33.3 44% +50%
E30 14.6 19.4% 25.7 40.2 54% +12.9%
E31 6.9 9.2% 21.2 28.0 37% +5.5%
E32 7.4 9.% 21.2 28.6 38% +6.6%
E33 5.9 7.8% 21.6 27.5 37% +4.0%
E34 5.9 7.8% 269 32.7 44% +4.1%
E35 4.7 6.3% 20.1 24.8 33% +3.6%
E36 8.8 11.7% 23.9 32.7 44% +7.5%
E37 8.6 11.5% 26.1 34.7 46% +6.1%
E38 8.8 11.8% 24.5 33.3 44% +6.8%
E39 10.8 14.4% 25.7 36.4 49% +9.3%
E40 7.5 10.0 26.3 33.8 45% +5.7%
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Figure 11: Future Assessment i Isopleths of Daily Mean NOx PCs (ug/m?®)
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The annual mean S®Cs for all receptors are shownTiable5.10 for the Future Assessmeiissuming that
the SQ emission from th&2P Power Island at the top of the BAREL range As stated previously, it is
considered that the DEA scrubber will remove sulphur from the fuel gas such treahB6ions are very low,
and therefore the impacts wilignificantly? less than indicated in Table 5.10.

The highest PC was predicted at receptor EAag/m?® and the percentage of the Critical Level was/o.

The highest PEC was?ug/m?, whichis 28% of the Critical Level, well below the 70% screening criterion.

All other receptors are also below the screening criteria and no exceedances of the Critical Level are predicted.
As such, theeffectat these receptors is considered to be insignificant.

Table 5.10: Future Assessment SOz Annual Mean Ecological Receptor Results i 16 Engines

Recepto CL BC CUETE2 ) [
P s PC(ng/m3) PC/CL (%) 2 PEC (ug/m% PEC/CL (%) over the

r (Hg/m?) (Hg/m°) Baseline

E1-E12 03-2.7 1.3%-13.%0 | 20-3.9 | 23-57 11% - 28% +1.0%- 13.1%

E13 0.72 3.6% 25 3.2 16% +2.5%

El14 0.05 0.3% 1 1.1 5% +0.1%

E15 20 0.05 0.3% 15 1.6 8% +0.1%

E16 0.03 0.1% 0.5 0.5 3% +0.1%

E17 0.05 0.2% 1.3 1.3 7% +0.1%

E18 0.04 0.2% 1.1 1.1 6% +0.1%
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Change in PC
PEC (ug/m® PEC/CL (%) over the

Recepto CL BC

PC (ug/m® PC/CL (%)

r (ng/md) (ng/m3) Baseline
E19 0.04 0.2% 1.1 1.1 6% +0.1%
E20 0.04 0.2% 0.9 0.9 5% +0.1%
E21 0.03 0.2% 1.3 1.3 7% +0.1%
E22 0.01 0.1% 1.2 1.2 6% +<0.1%
E23 0.02 0.1% 1.3 1.3 7% +<0.1%
E24 0.02 0.1% 1.1 1.1 6% +<0.1%
E25 0.04 0.2% 1 1.0 5% +0.1%
E26 0.03 0.2% 1.2 1.2 6% +0.1%
E27 0.01 0.1% 1.4 1.4 7% +<0.1%
E28 0.01 <0.1% 1.5 15 8% +0.1%
E29 0.4 2.1% 2.7 3.1 16% +1.3%
E30 0.5 2.6% 2.9 3.4 17% +2.2%
E31 0.1 0.6% 1.9 2.0 10% +0.4%
E32 0.1 0.6% 1.9 2.0 10% +0.4%
E33 0.3 1.5% 2.3 2.6 13% +0.9%
E34 0.2 1.1% 3.0 3.2 16% +0.7%
E35 0.1 0.4% 1.8 1.9 9% +0.3%
E36 0.2 0.8% 2.0 2.2 11% +0.6%
E37 0.5 2.7% 2.7 3.2 16% +1.8%
E38 0.5 2.7% 3.2 3.7 19% +1.8%
E39 0.2 0.9% 2.3 25 12% +0.7%
E40 0.4 2.1% 2.5 2.9 15% +1.4%

Nitrogen Deposition

The impacts of the change in the nitrogen deposition from the Baseline Assessment to the Future Assessment
have been assessed at the relevant habitat fe#itatesccur for the Teesmouth and Cleveland Coast SPA,
Ramsar, SSSI and NNR receptor locations, given that this is the closest receptor to the emission sources and
therefore the most impacted. All other receptors have been assessed at the closest poirssiahesamces.

The IAQM Air Quality Impacts on Designated Nature Conservation Sites guidaloc&iment states that an
increment of 1% (or less) of the relevant long term Critical Level or Critical Load alone is considered
inconsequential, but that a change of more than 1% does not necessarily indicate that a significant effect (or
adverse effectrointegrity) will occur; it simply means that the change in concentration or deposition rate
cannot in itself be described as numerically inconsequential or imperceptible and therefore requires further
consideration. It goesonto statethat n t he | AQMés opinion, the 1% and
be used rigidly and, not to a numerical precision greater than the expression of the criteria themselves. Whilst

16 ]|AQM (2020) A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sies (V1.1)
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it is straightforward to generate model results for the PC to any level of precision required, the accuracy of
the result is much less certain and it is unwise to place too much emphasis on whether the PC is 0.9% or 1.1%,
for exampled

The nitrogen deposition impacts at all Ititeeof the locations assessed for tlieesmouth and Cleveland
Coast SPA, Ramsar, SSSI and NNR ecological receptors are considered to be insignificant in line with the
EA’ s Ri sk As s evitlsinteeasesat arless thanrl¥% ef the lower Critical Load, as shown in
Table5.11.

The impacts at Receptors EElL3and E4Care over the 1% screening criteria for determining insignificance,
with the increaseepresenting..1% and2.8% (orl.4% based on the application of the Shifting dunes Critical
Loads)and 1.8%6 of the lower Critical Load for saltmarsh and dune habitats respectively. Compared to the
upper end of the Critical Load range for the relevant habitats howevednctigase inmpacts wouldbe
insignificant

It should also be noted that these results are based on thecagestear of meteorological data, where it is
recognised that depositional impacts occur over several years. It is therefore considered that it is more
appropriate to consider these impaoter the average of the five years of meteorological data used in the
model. When considering this, the increases are reduced to 2% (orl.0%based on the application of

the Shifting dunes Critical Loadajd 1.2% for the E1, E13 and E40 receptors respectively. This reduces the
impacts to only slightly over 1% and therefore within the range of being considered numerically
inconsequential or imperceptible in line with the IAQM Guidance.

Even without considering the average impa&king the IAQM Guidance into consideration, the change in
the nitrogen deposition impacts at the Eddeptor particularly+ 1.1%)can be considered to besignificant
against the lower end of the Critical Load rangke PEC at E11 is also below the lower Critical Load,
representino of it, and therefore there is no exceedance at this location

Figure12 shows the historic nitrogen deposition values preaetite Teesmouth and Cleveland Coast SPA,
Ramsar, SSSI and NNR in the vicinity of the relevant rece(iir3), as reported by APISn 2003, nitrogen
deposition for short vegetation (used in the assessment) was 14t&akgNand between 2023 and 2021 the
values have fluctuated between 13.5 kgN/ha/yr (2021) and 15.6 kgN/ha/yr in 2018. A variance of 2.1 kgN/ha/yr.

Figure 12: Historic Trend of Nitrogen Depositionfort he | nstal |l ationds Vicinity

w

w ~
8 5

N deposition (KgN/ha/yr)

w

2005 2010 2015 2020

—s— Deposition Forest Deposition Moorland (short vegetation) —e— Deposition Grid average Mid-year

The background depositioralues for short vegetation have been further considered in order to determine
whether there is a reduction in nitrogen deposition over tivite,a trendline added iRigure13.

Teesside Crude Oil Stabilisation Terminal
ConocoPhillips (UK)Teesside Operatdimited Environmental Permit Variation
E2RARU-ZZ-ZZ-RP-YE-0022| P03
30 June 2025Ove Arup & Partners Limited AppendixE — Air Quality ImpactAssessment Page p2



Figure 13: Short Vegetation Deposition Showing Trendline
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It can be seen iRigurel3that thee is no change in the linear nitrogen deposition (trendiine}hat therés
considerable intermual variance in the background deposittoncentrationsThe lineamitrogen deposition
(trendline) indicates thabn averaggenitrogen deposition is approximately 14.1 kg N/halyr for the site.

The APIs website states thais considered that emissions of pollutants change relatively little from year to
year, and that the spatial pattern of pollution on an annual basis is mainly driven by meteorological conditions.
Significant interannual variations in deposition can occlue to the natural variability in annual weather
patterns with the circulation of the air, temperature and precipitation all affecting the atmospheric chemistry
and transport of pollutants, ancetbfore itis considered thahisis clearlydemonstrated by the fluctuation in

the background nitrogen deposition at E13, which are shown to vary by up to 2.1 kgN/lzthymoigears

period.

The change in thenitrogen deposition from thE2P Power Islanét theimpackd receptors isvery low
compared to the existing background concentratioggresering 3% of the current background at the
maximum location and.2% of the current background nitrogen depositithe E40 receptor locatioAt

E40 the predicted change in nitrogen deposition represents only 5% of the variance that has occurred between
2018 and 2021. It is therefore considered that the operation of the E2P Power Island is urdittety ttee

potential for thenitrogen depositiomoncentrations at theceptorto reduce to below the low€ritical Load.

As stated previously, Critical Loads are provided as ranges which reflect the variation in ecosystem response
across Europe. To ensure that a conservative assessment is carried out, it is usual for impacts to be determinec
against the lower end (i.e. theost stringent) of the Critical Load range, however it is reasonable to assume
that where nitrogen deposition concentrations have been high in the past, a small change in nitrogen deposition
that represents only a very small proportion of the current baskdrdeposition would be unlikely to result

in an adverse response from the ecosystem, especially when the pre@i&egd/Ba/yrat E13 remain well

within the natural annual variation of nitrogen deposition demonstratédune12 andFigurel3.

Figurel4 shows the local contributions to nitrogen depositiotihe vicinity of the Installatioras reported by
APIS,and it can be seen that the nitrogen deposition is dominated by transport and agricultural sources, which
comprise approximately 78% of the background deposition. This again highlights the very small proportion of
nitrogen deposition that would be attriible to thdnstallation
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Figure 14: Local Contributions to Nitrogen Deposition (kgN/hal/yr) from UK Sources

Livestock
23.6%

Finally, as stated throughout, the assessment has been based on a very conservatiasenasstimption of

a maximum ofL6 engines being operationally at the same time, continuously. This will never actually occur,
as it is considered that the volumes of fuel gas available to the gas engines would not be sufficient to enable
this mode of operation. The actual number of enginslled will be dependent on projected volumes of
available fuel gas and is expected to be lower than the maxibuncluded inthe assessment, being more

likely to be in the region of a maximum b2.

It is envisaged that up four engines will be installed to provide redundancy in the system, to ensure that there
are sufficient operating engines to utilise all the fuel gas available, recognising that there will always be engines
undergoing maintenance activities.

Deposition impacts occur over a long period of tifire years)and as the maximum number of operational
engines will only operate for the first 4 years of the E2P Power Islands openatiotine number of operating
engines then reducing as fuel gas volumesital,therefore considered very unlikely that significant effects
on the habitats would occur.

The dispersion model has been run to determine the reduction in the nitrogen deposition, as a result of the more
realisticoperating scenario ofraaximum number of engines b2 beingoperationaglandthe results are shown
in Section5.3.

Figure15shows the predicted nitrogen deposition associated with the operation of 16 engines.
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Table 5.11: Future Assessment Nitrogen Deposition i 16 Engines

Background

Critical Background N dep/ PC Annual PC N Dry PC/ Critical  1otal Dep PEy Change

Inc Critical  inPC
Background Load over the
(kgN/halyr)  (min) Baseline

Critical Load

Receptor Load N dep Critical Mean NO>  Dep Load

clzze (kgN/halyr)  (kgN/halyr) | Load Min ) (kgN/halyr)  (min)(%)

(kgN/halyr)

Atlantic uppefrmid

El & mid-low salt 10-20 138 138% 05 0.1 0.8% 139 139% +0.5%
marshes

El1l Pioneer saltmarsh| 20—-30 133 67% 2.9 0.4 2.1% 137 69% +1.1%
Atlantic uppefmid

E12 & mid-low salt 10-20 138 138% 0.5 0.1 0.7% 137 137% +0.6%
marshes
Coastal Shifing | ;4_ 5 135% 2.3% 139 | +1.4%

E13 Dunes

Assessed | Coastal dune 13.5 16 0.2 137

as: grasslands (grey | 5-15 270% 4.5% 275% +2.8%
dunes)
Coastal dune

E1l4 grasslands (grey | 5-15 10.4 208% 01 0.02 0.3% 10.4 208% +0.1%
dunes)
Coastal dune

E15 grasslands (grey | 5-15 11.6 232% 01 0.02 0.3% 11.6 23%% +0.1%
dunes)

E16 Egézed and blanke 5 _ 4, 15.8 316% 0.1 0.01 0.2% 15.8 316% | +0.1%

E17 No Critical loads assigned

E18 E:éssed and blanke 54, 14.8 296% 0.08 0.01 0.2% 14.8 206% | +0.1%
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Receptor

Critical Load
Class

Critical
Load
(kgN/halyr)

Background
N dep
(kgN/halyr)

Background
N dep /
Critical
Load Min
(kgN/halyr)

PC Annual
Mean NO>

(ng/m3)

PC N Dry

Dep

(kgN/halyr)

PC/ Critical
Load
(min)(%)

Total Dep
Inc
Background
(kgN/halyr)

PEC/
Critical
Load
(min)

Change
in PC
over the
Baseline

E19 No Critical loads assigned
E20 No Critical loads assigned
Carpinus and
E21 Quercus mesic 15-20 221 147% 0.06 0.02 0.1% 221 147% +0.1%
deciduous forest
Low and medium
E22 altitude hay 10-20 16.1 161% 0.03 0.04 0.04% 16.1 161% +<0.1%
meadows
Low and medium
E23 altitude hay 10- 20 16.2 162% 0.03 0.04 <0.1% 16.2 162% +<0.1%
meadows
Valley mires, poor
E24 fens and transition| 5- 15 15.7 314% 0.4 0.01 0.1% 15.7 314% +<0.1%
mires
E25 No Critical loads assigned
E26 Rich fens 15-25 14.7 98% 0.1 0.01 0.1% 14.7 98% +<0.1%
Low and medium
E27 altitude hay 10- 20 15.5 155% 0.02 0.01 <0.1% 15.5 155% +<0.1%
meadow
Semidry
Perennial
E28 calcareous 10-15 15.6 156% 0.02 0.0 <0.1% 15.6 156% +<0.1%
grassland (basic
meadow steppe)
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Background

Total Dep PEC/ Change

Critical Load Critical Background | N dep / PC Annual PC N Dry PC/ Critical Inc Critical  in PC

Receptor Class Load N dep Critical Mean NO,  Dep Load Backaround Load over the

(kgN/halyr) (kgN/ha/yr)  Load Min (ng/m3) (kgN/halyr) (min)(%) 9 ; Baseli
(kgN/halyr) (min) aseline
(kgN/halyr)

E29 No Critical loads assigned

E30 No designated features at this location.
Atlantic uppermid

E31 & mid-low salt 10-20 14.0 140% 0.2 0.4 0.4% 14.0 140% +02%
marshes

E32 No designated features at this location.

E33 Moistand wet | g ;g 13.7 274% 0.6 0.09 1.8% 13.8 276% | +1.0%
dune slacks

E34 No designated features at thasation.
Atlantic uppefmid

E35 & mid-low salt 10-20 14.0 140% 0.2 0.2 0.2% 14.0 140% +01%
marshes
Atlantic uppefrmid

E36 & mid-low salt 10-20 13.8 138% 03 0.05 0.5% 138 138% +03%
marshes
Low and medium

E37 altitude hay 10-20 13.9 139% 11 0.2 1.6% 14.1 141% +1.0%
meadow

E38 No designated features at this location.
Low and medium

E39 altitude hay 10-20 13.9 139% 0.4 0.06 0.6% 14.0 140% +0.4%
meadow

E40 Moistand wet | 5 45 135 270% 0.9 0.1 2.6% 13.6 273% | +1.5%
dune slacks
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Figure 15: Future Assessment i Isopleths of Nitrogen Deposition PCs (kg N/hal/yr) i 16 engines
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Acid Deposition

The results folFuture Assessment are presentedTimble5.12. The impacts at E]ZE13and E37show an
increase of over 1% of the lower Critical Loagpliedhowever, as the PEGemainwell below the lower
Critical Load, it is considered that the impacts would be insignificant.

As previously stated, emissions of S@ave been assessed at the upper end of theARATfor Combustion

sources in refineries, however it is anticipated that the DEA scrubber will remove the sulphur content from the
fuel gas, such that the emissions are at very low lé¥Blag/Nnt). It can be clearly seen Fable5.12 that

the impacts of acid deposition are dominated by the contribution of sulphur, and therefore it is considered that
the actual impactsf acid deposition will basignificantly lower than those presedt

All other sites have increases in the Critical Load that are less than 1% that can be considered to be insignificant

Table 5.12: Future Assessment Acid-Deposition T 16 Engines

PC PC/ PEC/ Change
Critical Background | Relevant Background Annual Critical Critical | in PC
Receptor Load Class dep Critical Load % Critical Mean Load Load over the
(keg/halyr) (keq halyr) Load (keq Baseline
halyr) % %
CLminN: 0.856
N: 0.99 N: 002
E1 Calcareous CLMaxS: 4 25.5% 0.8% |263% | +0.6%
grassland | g. g 25 S:0.01
CLMaxN: 4.856
N: 0.% CLminN: 0.856 N: 0.3
E11 Caloareous 24.1% 256 | 2686 | +1.5%
grassian S:0.2 CLMaxS: 4 S:0.1
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PC PC/ PEC/ Change

Critical Background Relevant Background Annual Critical Critical in PC
Receptor Load Class dep Critical Load % Critical Mean Load Load over the
(keg/halyr) (CCL R Load (keq Baseline
halyr) % %
CLMaxN: 4.856
CLminN: 0.856
N: 0.99 N: 0.01
E12 Calcareous CLMaxS: 4 25.5% 0.8% |26.3% |+0.6%
grassland | g. .25 S: 0.8
CLMaxN: 4.856
CLminN: 0.856
N: 0.9 N: 0.02
E13 Calcareous CLMaxS: 4 253% 25% | 278% | +17%
grassland | g. ¢ s: 01
CLMaxN: 4.856
CLminN: 0.856
N: 0.96 N: 0.0aL
El4 Calcareous CLMaxS: 4 23.3% 01% |23.4 | 0%
grassland | 5.0 17 S: 0.06
CLMaxN: 4.856
CLminN: 0.856
N: 0.96 N: 0.0aL
E15 Calcareous CLMaxS: 4 23.3% 01% | 234% | 0%
grassland | 5.0 17 S: 0.0
CLMaxN: 4.856
CLminN: 0321
N: 1.11 N: 0.001
E16 EW"’t‘: shrub CLMaxS: 0183 | 250% 08% | 250.8%6 | +0.9%
ea S:0.15 S: 0.0
CLMaxN: 0504
E17 No Critical loads assigned
CLminN: 0.321
N: 1.06 N: 0.001
E18 Bogs CLMaxS: 0.148 | 2602% 1.3% 260.2% | + 0.8%
S:0.16 S: 0.0®
CLMaxN: 0.469
E19 No Critical loads assigned
E20 No Critical loads assigned
Unmanaged | . 4 55 CLminh: 0142 N: 0.001
E21 broadleafed/ CLMaxS: 2.448 | 65.2% 03% | 655% | +0.1%
Coniferous | s:0.17 S: 0.00
woodland CLMaxN: 2.639
CLminN: 1.071 N:
Calcareous | N'1-15 0.003
E22 CLMaxS: 4 25.4% . <0.1% | 25.4% | <0.1%
grassland S 014
CLMaxN: 5.071 S:0.002
CLminN: 1.071 N:
Calcareous | N:1.16 0.00®8
E23 CLMaxS: 4 256% . <0.1% | 256% <0.1%
grassland S 0.15
CLMaxN: 5.071 S:0.002
E24 No information provided
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PC PC/ PEC/ Change
Background Relevant Background Annual Critical Critical in PC
dep Critical Load % Critical Mean Load Load over the
(keg/halyr) (CCL R Load (keq Baseline
halyr) % %

Critical
Load Class

Receptor

E25 No information provided
E26 No information provided
CLminN: 1.071 N:
Calcareous | N-1.11 0.0002
E27 CLMaxS: 4 24.5% ' <0.1% | 24.5% |<0.1%
grassland S:0.13
CLMaxN: 5.071 s:o.0a
CLminN: 0.856 N:
Calcareous | N'1.11 0.0002
E28 CLMaxS: 4 25.5% ' <0.1% | 25.5% | <0.1%
grassland S 0.13
CLMaxN: 4.856 s:o0.0a
E29 No information on Critical Loads applicable to this site.
E30 No designated features at this location.
N: 1.00 CLminN: 0.856 N: 0.0
E31 Calcareous CLMaxS: 4 253% 04% | 257% | +0.3%
grassland S:0.8 s 0.0
o CLMaxN: 4.856 o
E32 No designated features at this location.
N: 0.6 CLminN: 1.071 N: 0.007
E33 Caloareous | ™~ CLMaxS:4 | g0 T 1 o9% | 71% | +05%
grassian S:0.25 CLMaxN: S:0.(86
5.071
E34 No designated features at this location.
N: 1.00 CLminN: 0.856 N: 0.0@
E35 Calcareous CLMaxS: 4 | 253% 02% | 256% | +01%
grassland S0.38 S 0.01
o CLMaxN: 4.856 T
N: 0.9 CLminN: 0.856 N: 0.08
E36 Calcareous CLMaxS: 4 | 255% 05% | 26.0% | +04%
grassland S0.5 S 0.
e CLMaxN: 4.856 T
N: 0.9 CLminN: 1.071 N: 0.01
E37 Calcareous CLMaxs: 4 | 72% 16% | 8.8 | +11%
grassland | 5.0 29 axs: S: 0.6
CLMaxN:5.071
E38 No designated features at this location.
N: 0.9 CLminN: 1.071 N: 0.004
E39 Calcareous CLMaxs: 4 | 6:5% 05% | 7.0% | +04%
grassland | 5.0 5 axs: S: 0.2
CLMaxN:5.071
N: 0.82 CLminN: 0.856 N: 0.01
E40 Calcareous CLMaxs: 4 | 25.5% 12% | 26.8% | +0.8%
grassland | 5.0 axs: S: 0.6
CLMaxN: 4.856
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5.3 Future Assessment i Maximum 12 Engines

As stated previouslyhe actual number of engines installed will be dependent on projected volumes of
available fuel gas and is expected to be lower than the maxibuncluded in the assessmefrt any case

the number of operational engines arere likely to be in the region of a maximwhl2. It is envisaged that

up tofour engines will be installed to provide redundancy in the system, to ensure that there are sufficient
operating engines to utilise all the fuel gas available, recognising that tlledevays be engines undergoing
maintenance activitie®ased on the maximum fuel gas volumes presented in

Table3.5it is considerethelikely that the maximum number of engines that are actually operated at the same
time would bell, and therefore it is still considered that the assessment of 12 engines represents a conservative
assessment

5.3.1 Human Health Impacts

As the Human health impacts for the maximiirengine scenario are showo be insignificant at receptor
locations, it thereby follows that the result for ttizengines case would also be insignificant, and therefore
no further assessment of human health impacts has been carried out.

5.3.2 Ecological Impacts

NOx Annual Mean

Theannual mean NOX results for thwore realistioperationabssessment of a maximum & dngines for
theFuture Assessmeate shown irmable5.13. As the impacts at all but the Teesmouth and Cleveland Coast
receptor were considered to be insignificant for the maxirh@engine scenario, it therefore follows that the
impacts would be insignificant for tH& engine scenario, and therefore only the results at the Teesmouth and
Cleveland Coast receptor are presented.

Again, theimpacs occur over a very small area of the receptor site, with the concentration of NOx rapidly
decreasing with distance from the Installation, which is demonstrated by the range of values provided for
receptors EX E12. Also, it is not considered that the Critical Level is directly applicable to this location in
any casand therefore the effects would be not significant

Table 5.13: Future Assessment NOx Annual Mean Ecological Receptor Results i 12 Engines

cL BC Change in PC
Receptor (g/m?) PC (ug/m3) PC/CL (%) (g/m?3) PEC (ug/m?3) PECI/CL (%) E\Z;zrem]ee
E1_E1 15.9- +15%-
0.6-6.1 1.7-20.2% | 37.2 16.5-38.7 55%-12% | 17. %%
E13 1.9 6.3% 19.3 21.2 71% + 3.5%
E30 1.2 4.0% 17.1 18.3 61% +31%
E31 0.3 1.0% 14.1 14.4 48% +0.6%
E32 0.3 0.9% 14.1 14.4 48% +0.6%
E33 30 0.8 2.6% 14.4 15.2 51% +12%
E34 0.5 1.8% 17.9 18.4 61% +1.0%
E35 0.2 0.6% 13.4 13.6 45% + 0.4%
E36 0.4 1.2% 15.9 16.3 54% +0.8%
E37 1.3 4.5% 174 18.7 62% +2.5%
E38 1.4 4.7% 16.3 17.7 59% +2.5%
E39 0.4 1.5% 17.1 17.5 58% +1.0%
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Change in PC

Cioms PEC(hgim)  PECICL (%) over the
K9 Baseline

CL

Receptor PC (ug/m3) PC/CL (%)

(ng/m?3)

E40 11 3.6% 175 18.6 62% +1.9%

NOx Daily Mean

Table5.14 shows the worstase daily mean NOx impacts at all recepforghe more realistimaximum12
engine Future Assessmenfgain, only the results at th€eesmouthand Cleveland Coast recept@ase
presented, given that the results at all other sites were insignificant i ¢éingine scenario.

Again, the area of the Teesmouth and Cleveland Coast directly adjacent to the site comprises an area of
mudflats that are regularly inundated by the tide (receptors E1 to E13), and as such there is no vegetation
present in this area. It is therefore copsatl that the daily Critical Level is not directly applicable to this
location but the results have been presented to demonstrate the reduction that would occur as a result of the
fewer engines. Given that the maximum number of engines that will aatwalgoncurrently is envisaged to

be 10, the actual impacts would be less than presented in this assessment.

Table 5.14: Future Assessment NOx 24-Hour Mean Ecological Receptor Results T 12 Engines

Receptor (“'é im# PCugm®) PC/CL (%) ?u% jmy  PEC (hgim?) (F;/'OE)C/ ek §£§£ frfeel nee
E1oEl 23.9- + 0% - 24.8%
13.5-29.0 | 18.0%-38.86 | 558 | 41.4-70.1 55% - 9%
E13 9.0 12.0% 290 |37.9 51% ¥5.4%
E30 122 16.3% 257 | 37.9 50% ¥9.3%
E31 58 7.7% 212 | 269 36% +4.1%
E32 62 8.2% 212 | 273 36% T A%
E33 5.00 6.6% 216 | 266 35% ¥ 2.9%
E34 £ 518 6.8% 269 | 3L9 43% +3.0%
E35 40 5.4% 201 | 241 32% ¥2.7%
E36 71 9.5% 239 | 310 41% +5.3%
E37 74 9.8% 26.1 | 335 45% ¥ 4.4%
E38 69 9.3% 245 | 314 42% ¥ 4.3%
E39 9.0 12.0% 257 | 347 46% +7.0%
E40 63 8.4% 263 | 325 43% ¥41%

SO Annual Mean
As the results for th&6 engine scenario were considered to be insignificant, the same would be trugé2f the
engine scenario and therefore the results have not been presented.

Nitrogen Deposition
As only the Teesmouth and Cleveland Coast receptor had impacts over the screening threshold for the
engines scenario, the impacts at this site only have been presenadie.15.

For thel2 engine scenariohe impactsassociated with the worsaise meteorological yeat Receptors E11
are0.8% of the Critical Load anthereforecan be considered to be insignificant.
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The impacts at ReceptBi3arereduced t&®.0% (or1.1% using tke Shifting coastal duneGritical Load)and
1.1%at E40of the relevant Critical Loads and therefavithin the rangeof being considered numerically
inconsequential or imperceptible in line with the IAQM Guidance.

It should also be noted that these results are based on thecaggstear of meteorological data, where it is
recognised that depositional impacts occur over several years. It is therefore considered that it is more
appropriate to consider these impaoter the average of the five years of meteorological data used in the
model. When considering this, the increaae&13 and E4@re reduced td.5% (or 0.8% of the Shifting
Coastaldunes Critical Load) and 0.9#éspectivelyand therefore can be considered to be insignificant.

The available fuel gas volumes will decline otiere, and therefore the number of engines needing to operate
would reduce correspondinglyhe maximum number of engines are therefore only likely to be operational
for the first 4years of operation of tHe2P Power Islandwvith operational engines reducing rapidly after this
time, as such the nitrogen deposition impacts will also reduce.

Further consideration on the potentialfidrogen deposition to impact the dunes habitat at E13 has been given
following review on the SSSI citation whigpecifically details thenain pressuresnthe duneasarebeing
recreational from footpaths and increasing cover of s¢rebs Although there is some dominancenoitrient
loving speciesioted, the cause of this is not definitive aodld be either due to nitrogen deposition or human
disturbance-i.e. such species tend to colonise recently distdground as well as mient rich soils Evidene

to suggesthat the poor condition of the dunié$s not as a result of nitrogen deposition comes from the fact
thattherearealso anumber of species present that are associatedhutitient poosoils(e.g.abundantagwort

is present which settles on recently dised or open ground and thrives in nutrient poor sandy soils).
Additionally, the lowoccurrence of creeping and spear thistle, which thrive in nutrient ricratsmlsuggests
nitrogen deposition is not influencing the type of plant species present on the dunes.

It is therefore considered thdietexisting high levels of nitrogen deposition ardikely to be impacting on
the dunes significantly, arttierefore the potential impact of tBce2 P Power | s lomthedSSS o p e |
objectives isalsolikely to beminimal, especially considering the short duration of the peak impacts (4 years)

Finally, a consideration diow the E2P Power Island could affect the overall trend of nitrogen deposition at
the E13 location has been carrienut? and whether it couldiffect any potential decline in background
depositionover time

Figure 13clearly shovedthat the background deposition fluctuasegnificantly,and that the lineamitrogen
deposition was statithereforeit is very difficult to predict how the future deposition magtuallyreduce.

That saida graph has been produced to demonstrate what the downward trend of nitrogen deposition could
be, assuming best casef annualreductionof 0.03 kg N/ha/yr(based orthe difference between the 3 year
averagdrom 2003- 2005and the 3 year average 2019- 2021 divided by 18 yearg3 year averages are
used in API S to “ s moot)antwhatihe impaotiofehe E2® Rawardsland wauld bea t i
on this.Impacts from the E2P Power Island have taken into account the mgmbér of engines operational
during the lifetime of the project
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Figure 16: Projected Impact of the E2P Project on Nitrogen Deposition at the E13 Receptor
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Figure 16shows that the impacts associated with the E2P Power Island only veers very slightly from the best
case downward protectory for the first 8 years of the project, when in excess of 8 engines may be operational
concurrently. More importantly the graph albows that even with the E2P Power Island, nitrogen deposition
concentrations would never exceed the average nitrogen deposition reported in 2021 (last year of available
data), as a result of the project alone. Additionally, it shows how min@aairipact of the project is compared

to the natural inter annual variations as a result of meteorological conditions.

Considering the information available on the historic nitrogen deposition at the E11 asnttE28Feceptors,

that the PCs predicted as a result ofE2® Power Islandre very small compared to the current background
concentrations at the sitibae uncertainty over the appropriate Critical Load range to apply and the uncertainty
as to whether nitrogen depositionastuallyimpacting the SSSit is unlikely that the additional nitrogen
deposition as a result of the operation of the gas engines will result in any discernible effects at the receptors,
which have experienced significantly higher levels of nitrogen deposition in the past. léfsrieonsidered

that the impacts of nitrogen depositibpom the E2P Power Island are unlikely to result in a significant impact

Figurel7 shows the predicted nitrogen deposition associated with the operation of 12 engines.
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Table 5.15: Future Assessment Nitrogen Deposition i 12 Engines

Receptor

Critical Load
Class

Critical
Load
(kgN/halyr)

Background
N dep
(kgN/halyr)

Background
N dep /
Critical
Load Min
(kgN/halyr)

PC
Annual
Mean
NO,

(Hg/m?3)

PC N Dry
Dep
(kgN/halyr)

PC/

Critical

Load
(%)

Total Dep
Inc
Background
(kgN/halyr)

PEC/
Critical
Load

Change
in PC

over the
Baseline

El1l Pioneer altmarsh | 20-30 133 67% 2.5 04 1.8% 137 68% +0.8%
Coastal Shifting | 1_ 45 135% 1.9% 139 | +1.1%

E13 Dunes

Assessed | Coastal dune 13.5 13 0.2 13.7

as: grasslands (grey | 5-15 270% 3.7% 274% +2.0%
dunes)

E40 Moist and wet 5-15 13.5 270% 0.8 0.1 22% | 136 272% | +1.1%
dune slacks
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Figure 17: Future Assessment i Isopleths of Nitrogen Deposition PCs (kg N/halyr) i 12 Engines
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Acid Deposition

As the results for acid deposition for thé engine scenario were considered to be insignifjcaspecially
given the dominance of the impacts of sulphur whepesfilssionshave been modelled at 35mg/frwhen
actual emissionare anticipated to be very lp#he same would be true of th2engine scenario and therefore
the results have not been presented.

5.4 Future Assessment i Selective Catalytic Reduction

BAT 34 in the Refineries BATc details the applicable techniques for preventing or reducing NOx emissions
from combustion units and includesecondary or endf-pipe techniques, such as Selective Catalytic
Reduction (SCR).

The gas engines can comply with a proposed emission limit of 95nigytich is towards the upper end of

the Refineries BATc NOx emissions of 100mg/Noy primary techniques alone, however it is considered

that NOx emissions could be reduced to <75mg/iNith the implementation of Selective Catalytic Reduction
(SCR). This would reduce the potential for air quality impacts of, \ich may be particularly relevant

where there are human health receptors that could be impacted by the emissions, or wA€Y8 higectives

are close to being exceed@étie nearest human health receptors are >3km from the E2P Powehtslancbr,

and the assessment of the maximum numbé&6ehgines operating concurrently has shown that the impacts

at human health receptors can be considered to be insignificant as a result of the operation of the E2P Power
Island. t is thereforenot considered that there is a particular human health driver to reduce the impacts from
NOx emissions of the E2P Power Island.

The application of SCR, introduces an emission of amn{ditig), caused biHs slip, and this is an important
consideration where sensitive habitat receptors are presehtas in the case of the Teesside Termirrad
impacts of nitrogen deposition caused s are considerably greater than the depositional impacts from
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NOx and therefore the reduction in NOx emissions achieved by SCR is countered by the additional nitrogen
depositional impacts that result due to an emissiddHbf

To support the case that SCR does not represent BAT for the E2P Power Island, the ni®eémgine model
has been rerun assuming that SCR was employed and asliplidmission of 5mg/Nfhas been assessed.
An arbitrarycorresponding m@uction in the NOx emission of 50% has also been asstonéloe assessment
of nitrogen deposition

Due to the high EALs for human health impacts and the distance to receptors, it is assumed that the impacts of
NHs will be insignificant, however the resultgainst the relevant NHCritical Levelsat ecological sites are
presented iTable5.16.

On the whole, the NEHimpacts can be considered to be insignificant at the first level of screening, except for
the impacts at the E2 E13 Teesmouth and Cleveland Coast Receptors. However, as with the annual NOx
impact discussion, it is considered that the Critical Level for the protection of vegetation is not applicable at
this site.

Table 5.16: Future Assessment NH3 Annual Mean Ecological Receptor Results i 16 Engines with SCR

Receptor PC (ug/m3) PC/CL (%) BC (ug/m?3) PEC (ug/m?3) PECI/CL (%)
El-ER |1 003-0.38 | 3%—38% 1.2 1.2-1.6
E13 1 0.7 7% 1.2 1.3 127%
El14 3 0.004 0.1% 1.5 1.5 50%
E15 1 0.004 0.4% 1.5 1.5 150%
E16 1 0.0 0.2% 1.0 1.0 95%
E17 No applicable Critical Level

E18 1 0.003 0.3% 1.63 1.6 163%
E19 3 0.003 0.1% 1.64 1.6 55%
E20 3 0.003 0.1% 1.41 14 47%
E21 3 0.002 0.1% 1.06 1.1 35%
E22 3 0.001 <0.1% 191 19 64%
E23 3 0.001 <0.1% 2 2.0 67%
E24 1 0.0aL 0.1% 1.5 1.5 150%
E25 3 0.0 0.1% 1.38 14 46%
E26 1 0.0 0.2% 14 14 140%
E27 3 0.001 <0.1% 1.54 1.5 51%
E28 3 0.001 <0.1% 1.6 1.6 53%
E29 3 0.04 1% 1.2 1.2 41%
E30 3 0.06 2% 1.2 1.3 42%
E31 3 0.01 0.4% 1.2 1.2 41%
E32 3 0.01 0.4% 1.2 1.2 41%
E33 3 0.02 1% 1.2 1.2 41%
E34 3 0.02 1% 1.2 1.2 41%
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CL

Receptor (g/m?) PC (ug/m3) PC/CL (%) BC (ug/m?3) PEC (ug/m?3) PEC/CL (%)
E35 3 0.01 0.2% 1.2 1.2 40%
E36 3 0.02 1% 1.2 1.2 41%
E37 3 0.05 2% 1.2 1.3 42%
E38 3 0.05 2% 1.2 1.3 42%
E39 3 0.02 1% 1.2 1.2 41%
E40 3 0.04 1% 1.2 1.2 41%

The impacts of nitrogen depositiaould also be impacted by an additional emission of aidl the impacts
are shown inrable5.17.

The increases in nitrogen deposition at the Teesmouth and Cleveland Coast increase significantly as a result
of the additional NElassociated with the application of SCR, with a maximum incregs@%fover the non

SCR model results, and an overall increasg @6 over the Baseline Assessmépaised on the E13 results
assessed against the-35 kg N/ha/yr Critical Load rangelt is therefore considered that the benefits of a

slight reduction in the NOx emissions would be outweighed by the additional emislbls a§sociated with

SCR and therefore it is not considered that SCR represents BAT for the E2P Power Island.
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Table 5.17: Future Assessment Nitrogen Deposition i 16 Engines with SCR

Backgroun Change
Critical Load Critical Background d Ndep/ PC Annual PC N Dry PC Annual PC N Dry E(r:iiical ;I;]octal Dy Elr_:ifi(/:al in PC
Receptor Class Load N dep Critical Mean NO2 Dep Mean NHs Dep Load Background | Load over non
ICINGEY kgN/ha/ Load Mi Im?3 kgN/ha/ /m?3 kgN/ha/ ¢ ¢ SCR
(kgN/halyr) - (kgN/halyr) (kOQaN/h;/r;r) (hg/m’) (kgN/halyr) — (pg/m?) (kgN/halyr)  (min) %)  (kgNihalyr) | (min) oK
Atlantic
E1 uppermid & |, 5, 138 138% 0.3 0.04 0.03 0.2 2.0% 14.0 140% | +1.2%
mid-low salt
marshes
E11 Pioneer 20-30 133 67% 15 0.2 0.1 0.6 4.00% | 141 70% | +1.9%
saltmarsh
Atlantic
E12 uppermid & |, 5, 138 138% 03 0.04 0.08 0.2 1.9% 14.0 140% | +11%
mid-low salt
marshes
Coastal 10-20 139% 4.9% 140% | +2.6%
£13 shifting dunes
Assessed| Coastal dune 135 08 0.1 0.07 04 14.0
as: grasslands | o ;g 270% 9.7% 280% | +5.2%
(grey dunes)
calcareous
Coastal dune
E14 grasslands | o g 10.4 208% 0.1 0.01 0.004 0.02 0.5% 10.4 209% | +01%
(grey dunes)
calcareous
Coastal dune
E15 grasslands | o o 11.6 232% 01 0.01 0.004 0.02 0.5% 11.6 233% | +01%
(grey dunes)
calcareous
E16 Raisedand | 5, 15.8 316% 0.03 0.004 0.0 0.01 0.3% 15.8 316% | +0.1%
blanket bogs
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Backgroun Change
Criti Critical Background d Ndep/ PC Annual PC N Dry PC Annual PC N Dry PC./. Talial] D PE.C./ in PC
ritical Load o Critical Inc Critical
Receptor Class Load N dep Critical Mean NO2 Dep Mean NHs Dep Load Background | Load over non
H 8 8
(kgN/halyr)  (kgN/halyr) I(_kogal\clj/r':/lf;lr;r) (ng/m?3) (kgN/halyr)  (pg/m3) (kgN/halyr) (min) (%)  (kgN/halyr) (min) f;:;
E17 No Critical loads assigned
E18 Raised and | 5 14.8 296% 0.04 0.01 0.003 0.02 0.4% 14.8 206% | +02%
blanket bogs
E19 No Critical loads assigned
E20 No Critical loadsassigned
Carpinus and
E21 Quercus mesiq ;55 22.1 147% 0.03 0.01 0.002 0.01 0.1% 221 147% | +<0.1%
deciduous
forest
Low and
medium
E22 ; 10-20 16.1 161% 0.02 0.0@ 0.001 0.01 0.1% 16.1 161% | +0.1%
altitude hay
meadows
Low and
medium
E23 ; 10-20 16.2 162% 0.02 0.0@ 0.001 0.01 0.1% 16.2 162% | +<0.1%
altitude hay
meadows
Valley mires,
E24 poorfensand | 5,5 15.7 314% 0.02 0.008 0.00L 0.01 0.2% 15.7 314% | +<0.1%
transition
mires
E25 No Critical loads assigned
E26 Rich fens 15-25 14.7 98% 0.03 0.0 0.0@ 0.01 0.1% 14.7 98% +<0.1%
E27 Low and 10-20 15.5 155% 0.01 0.0@ 0.001 0.004 0.1% 15.5 155% | +<0.1%
medium
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Backgroun Change
Criti Critical Background d Ndep/ PC Annual PC N Dry PC Annual PC N Dry PC./. Talial] D PE.C./ in PC
ritical Load L Critical Inc Critical
Receptor Class Load N dep Critical Mean NO2 Dep Mean NHs Dep Load Background | Load over non
H 8 8
(kgN/halyr)  (kgN/halyr) I(_kogal\clj/r':ﬂ:;lr;r) (ng/m?3) (kgN/halyr)  (pg/m3) (kgN/halyr) (min) (%)  (kgN/halyr) (min) ?;Iz

altitude hay
meadow
Semidry
Perennial
calcareous

E28 grassland 10-15 15.6 156% 0.01 0.001 0.001 0.003 0.0% 15.6 156% | +<0.1%
(basic
meadow
steppe)

E29 No Critical loads assigned

E30 No designated features at this location.
Atlantic

E31 uppermid & | 16 50 | 140 140% 01 0.02 0.01 0.1 0.8% 14.1 141% | +0.5%
mid-low salt
marshes

E32 No designated featuresthfs location.

E33 Moist and wet | 5, 13.7 274% 0.3 0.06 0.03 0.1 3.5% 13.9 278% | +1.7%
dune slacks

E34 No designated features at this location.
Atlantic

E35 uppermid & =1 1, 5, 14.0 140% 0.1 0.01 0.01 0.04 0.5% 14.0 140% | +03%
mid-low salt
marshes

E36 Atlantic 10-20 138 138% 0.2 0.02 0.2 0.1 1.1% 139 139% +0.6%
uppermid &
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Backgroun Change
Criti Critical Background d Ndep/ PC Annual PC N Dry PC Annual PC N Dry PC./. Talial] D PE.C./ in PC
ritical Load L Critical Inc Critical
Receptor Class Load N dep Critical Mean NO2 Dep Mean NHs Dep Load Background | Load over non
H 3 8
(kgN/hatyr) | (kgN/halyr) I(_koga,\cli/ rl]\/lallr; . (Hg/m3) (kgN/halyr)  (ug/md) (kgN/halyr) (min) %) (kgNihalyn) (min) (?;:Slz
mid-low salt
marshes
Low and
E37 medium 10- 20 13.9 139% 0.6 0.08 0.05 0.3 3.4% 14.2 142% | +1.8%
altitude hay
meadow
E38 No designated features at thasation.
Low and
E39 medium 10-20 13.9 139% 0.2 0.03 0.02 0.1 1.4% 14.0 140% | +0.9%
altitude hay
meadow
Moist and wet
E40 dune slacks 5-15 13.5 270% 04 0.06 0.04 0.2 5.3% 13.8 275% +2.8%
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6. Cumulative Impacts

6.1 Introduction

Existing sources of pollution in the area are accounted for in the adoptionspestiic background pollutant
concentrationsas detailed in Sectich

It is recognised, however, that there is a potential impact on local air quality from emission sources which have
either received or are about to receive planning permission but have yet to come into operatimw of
Proposed Developments that have the potential to have cumulative impacts (i.e. those with combustion
emissions) within theicinity of the E2P Power Island has been carried out and includes:

I The Tees Combined Cycle Power Plant, ENO1Q@®proximatelybkm southeast)
1 Net Zero Teesside, ENO10108proximatelyl.5km easy;

1 Peak Resources Ltd, R/200876/FFM(approximatelybkm southea¥t

1

CBRE anaerobic biogas production facility and combined heat and power plant, R/2016/0484/FFM
(appraimately 5km southeadt

Grangetown energy recovery facility (ERF), R/2019/0767/0@pproximatelytkm southeat
Tourian Renewables, R/2019/0031/Fapproximatelyskm southealt
Redcar Energy Centre (REC), R/2020/0411/Halbroximately 3km northeast);

= =/ = =4

O2N Energy (materials recycling facility and production of energy from waste), 13/2892/EIS
(approximatelypkm southwe3t

Green Lithium Refining, R/2023/0291/ESfdpproximately3.5km southeakt
Teesside Green Energy Park, 22/1525/@isproximately<1km southeajt
Greenergy Renewable Fuels and Circular Products Facility, 23/101aftfi®ximately<1km sout;

= =/ =4 =4

GreenergyBiofuels TeessideCarbon Capture and Storage and Ultilisation pl2dt0709/FUL—
(appraimately<1km south; and

1 H2Teessid&EN0O70009approximatelytkm east

The majority of these schemes are >4km from the E2P Power &tatallarge number are located to the
northeasteastand southeast. Given that the prevailing wind direction is fronsabiéhwest, it is considered

that the potential for cumulative impacts from these developments are miespatially considering the
demonstrable low impacts from the E2P Power Island at the majontyradn health and ecologicakeptors

with the exception of the closest ecological sites comprising saltmarsh and dune habitats within the Teesmouth
and Cleveland Coast SPA, Ramsar and SSSI (i.e. E11, E13 and E40)

This assumption can be demonstrated by reviewing Figli2 & the H2 Teesside DGQas an example,

which shows that the maximum nitrogen deposition impacts from that project occur at Coatham Dunes, directly
to the north of the site, and at receptors E11 and E13 for the®@&2&x Islandthe impacts are less than 0.1%

of the 10kg/N hal/yr Critical Load applied.

17 EN070009001345H2T DCO 6.3.26b Figure-&2 Nitrogen Deposition from Process Contribution Ph1 and 2.pdf
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Given their close proximity and direction from the E2P Power Isldredévelopments that have the most
potential therefore to result in cumulative impacts are considered to be:

1 Greenergy Renewable Fuels and Circular Products Facility, 23/1019#1S
1 GreenergyBiofuels Teessid€arbon Capture and Storage and Utilisation p240709/FUL

The Air Quality Impact assessments that were carried out for the planning applications for these two Proposed
Developments have been reviewed and the predicted impacts are summarised for eaththmetiohowing
sections

6.2 Predicted Impacts Associated with Greenergy Renewable Fuels and
Circular Products Facility'®

6.2.1 Human Health Receptors

The maximum annual average NBC at any receptowas 0.13g/m?, or 0.3% of the relevant A®and
therefore insignificantThe maximum hourly average N®C at any receptor was Rd/m?, or 1% of the
relevant AGs and thereforalsoinsignificant.

The CO impacts were <1% of theh8urrolling mean AG, as were the SOmpacts for all averaging periods
and therefore CO and S@npacts can be considered to be insignificant.

It is therefore considered that there is no potentiat@onulativeimpactsfrom Greenergy Renewable Fuels
and Circular Products Facilityith the E2P Power Island f&tO,, CO or SQ at human health receptors.

6.2.2 Ecological Receptors

The maximum annual average NEncentration within the Teesmouth and Cleaveland Coast SPA, Ramsar
and SSSfor the Greenergy Renewable Fuels and Circular Products Fawitity 1.449/m> or 4.7% of the
Critical Level. This concentration was predicted to occuhair ER3, which corresponds to Receptorig3

the E2P Power Island assessmdiaigether with the contribution from the E2P Power Island qfdrit® at

this location(predicted for the realistic worsase operating case of 12 engines), the PEC vbeufd .41g/m®

or 71% of the Critical Level. Given that the Critical Level is not considered to be relevant to this location, the
cumulative impacts are considered not to be significant.

The maximum daily average N@oncentratiorfor the Greenergy Renewable Fuels and Circular Products
Facility within the Teesmoutland Cleaveland Coast SPA, Ramsar and SSSI wagdiBrbor 7.8% of the

daily Critical Level. This concentration was predicted to occur at BREh does not have a corresponding
receptorfor the E2P Power Island Assessmektt ER3 (the next highest receptor) the PC wagig/i®® or

3.6% and bgether with the20.1ug/m?® contribution from the E2P Power Island the corresponding E3
location(predicted for the realistic worstise operating case of 12 engines), the PEC woub@ .8eg/m? or

71% of the Critial Level. Given that the Critical Level is not considered to be relevant to this location, the
cumulative impacts are considered not to be significant.

The predicted S@mpactsfor theGreenergy Renewable Fuels and Circular Products Faaiflall receptors
are less than 1% of the Critical Level, and thereformombination with the impacts of the E2P Power Island,
the highest PEC would still represent only 26% of the Critical Level and therefore would not be significant.

Figures A10.1.18 and A10.1.19 of tBeeenergy Renewable Fuels and Circular Products FagititQuality
Assessment show that the Nitrogen Deposition impacts are <1% of the relevant Critical Loads at the saltmarsh
and sand dune habilatationrespectively. Receptor ER4 corresponds to E2P Power Island Recep{oeE11l
saltmarshjpndtheimpacts are reportedly 1% of the Critical Load, whereas ReceRiifd Eorresponds to E2P

Power Island Receptor E1i3e. dunes)and the impacts are reportedly 0.9%haf Critical Load It should be

noted that the Critical Load used in tBeesenergy Renewable Fuels and Circular Products Faadi#tgssment

were 10kg N/halyr for receptor ER4 and 8kg N/halyr for receptor ER10, wHerdhs E2P Power Island

1823 1019_EISAPPENDIX_10.1- AIR_QUALITY_EMISSIONS_ASSESSMENT_FINA{2450276.pdf
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assessment, these of highecCritical Loadshas been justifietbr the saltmarsh habitat and potentially for the
dunehabitatlocations. With this in mindhe impacts predicted in tii&reenergyrRenewable Fuels and Circular
Products Facilittassessment would be lowge. 0.5% at E11 and.7% at E13)

The Acid Deposition for thé&reenergy Renewable Fuels and Circular Products Faasggssment was
reportedly <1% at all receptors assessed.

6.3 Predicted Impacts Associated with Greenergy Biofuels Teesside Carbon
Capture and Storage and Utilisation plant!®

TheGreenergyBiofuels Teessid€arbon Capture and Storage and Utilisation ptantprises the addition of

a carbon capture plant on the already operational biodiesel plant, and therefore the emissions of NOx assessed
from the plant do not represent a new emission source, however the changed emission pénzairdiees

reduction in the emission temperature and efflux veloatyhe release from the carbon capture plant, may
change the predicted impacts.

6.3.1 Human Health Receptors

Theincrease in thenaximum annual average NBCfrom theGreenergyBiofuels Teessid€arbon Capture
and Storage and Utilisation plaattany receptor was@ug/m?, or 001% of the relevant AQAL and therefore
insignificant. Theincrease in thenaximum hourly average N@®C at any receptor wé&s24ug/m?, or 1% of
the relevant AQAL and thmefore insignificant.

Itis therefore considered that there is no potential fapmbination impacts of N&at human health receptors
with GreenergyBiofuels Teessid€arbon Capture and Storage and Utilisation plant

6.3.2 Ecological Receptors

The maximum annual average Nédncentratiorfrom theGreenergyBiofuels Teessid€arbon Capture and
Storage and Utilisation plawithin the Teesmouth and Cleaveland Coast SPA, Ramsar and SSGRgpis?

or 0.4% of the Critical Levelhowever it is not possible to determine where this occurs for receptor comparison.
That said, @agether with the contribution from the E2P Power Islanahgtlocation within the receptor, this
level of impact would have a minimal effect on the overall PEC avehghat theCritical Level is not
considered to be relevant to this location, the cumulative impacts are considered not to be significant.

The maximum daily average N@oncentration within the Teesmouth and Cleaveland Coast SPA, Ramsar
and SSSI wag.6ug/m® or 3.5% of the daily Critical LevelAgain, it is not clear where this impact occurs,
however bgether with the contribution from the E2P Power Islainal locationsthe PEQ-emairs within the
Critical Level. Given that the Critical Level is not considered to be relevant to this location, the cumulative
impacts are considered not to be significant.

The increase ihitrogen Deposition impacts of the GreeneRigfuels Teesside Carbon Capture and&ie

and Utilisation plant are1% of the relevant Critical Loads at the saltmarsh and sand dune habitat respectively.
It should be noted that the lower Critical Loads used in the Greenergy assessment were 10kg N/halyr for
receptorsaltmarstand5kg N/ha/yr fordune habitatswhereagshe E2P Power Island assessnjastifies the

use of higher loweCritical Loads fotthe saltmarsh and potentially the dinaditat typeThe impacts predicted

in the GreenergBiofuels Teesside Carbon Capture and Storage and Utilisation ggdaessment would
thereforebe lower.

No assessment @fcid Depositionwas carried ouin the GreenergyBiofuels Teessid€arbon Capture and
Storage and Utilisation planihowever it is likely that the increase as a result of the change in the emission
parameters would be significantly less théf. 1

19 Document Title
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6.4 Summary

Whilst the cumulative impacts of the two identified schemes have been detailed above, it should be noted that
there is limited understanding of the timescales for the two sch@theseas, due to the requirement to find

an alternative for the ConocoPhillips fuel gas from 2027, the timescales for the operation of the E2P Power
Island are relatively certain by comparison.

TheGreenergy Renewable Fuels and Circular Products Fagdityplanned to start construction in 2025 and
be operational by 2027, however construction has not yet commenced, and therefore it is unlikely that
operation would commence in 2027.

In terms of theGreenergy BiofuelCarbon Capture Storage and Utilisation scheme, this would not be
developed until a carbon gathering network is available to feed into, and therefore it is likely that if this scheme
was to proceed, then it would not be operational @O0 at the earliest, and therefore would only coincide
with limited years othe peak operation of the E2P Power Island.

7. Conclusions

Dispersion modelling of indicative emissions from mh@ximum number of engines that could be installed for
theE2P Power Island lsdbeen carried out and indicatdat there is unlikely to be any exceedance of AQS or
EALs at identified human health receptors.

Ecological receptors were also considered in detail due to the close proximity of several important designations.
The EA twostep screening criteria were used to determine if the impacts could be considered insignificant.
The annual and daily mean NOXx centrations at most receptors are considered to be insignificant, although,
there were several receptors for each averaging period that could not be immediately screened out. However,
there were no exceedances of the relevant Critical Levels for eithegagperiod. Following discussions

with the project Ecologist, it was determined that the affected receptors were mudflats or coastal and floodplain
grazing marsh, both of which are not known to be sensitive to NOx.

Furthermore, Critical Levels are defined for the protection of vegetation, and since mudflats undergo regular
tidal inundation, no vegetation is present. It is therefore considered that the NOx Critical Levels are not directly
applicable to these locationSiven that the predicted concentrations were all below the respective Critical
Levels, the professional judgement of the prokemilogist and air quality consultants has concluded that the
overall effect on ecological receptors would be not significant.

Ecological receptors were also assessed against the annual me&hitie@ Level. Neither of the EA
screeningcriteria were exceeded and nor was the Critical Level. The impacts for all assessed ecological
receptors for annual mean S€an be considered as insignificant in line with the EA guidance.

The nutrient nitrogen deposition impacts were insignificant at alB bfithe ecological habitats locatiofts

the 16 engine scenariboweverwhen modelling the more reaiistworst caseoperational scenario of 12
engines and considering average impacts over 5 years of meteorological data rather than the maximum year of
impact, the impacts were <1% of the Critical Load foball onereceptor(E13).

Due to the high background concentrations, and the historic trends of nitrogen depositicecaptusites,
it is considered that the very small proportion of additional nitrogen deposition that would result from the
operation of the E2P Power Island would not have a significant effect ogléhranthabitats.

In addition, the acid deposition impacts were insignificant at all habitat locatibres considering that the
SO, emissions from the E2P Power Island are likely to be significantly lower than the 35fayiied in
the assessment

The assessment carried out assumes the maximum number of engines that could be installed for the E2P powet
Island are operational, however a number of engines (4) will be installed for redundancy purposes and therefore
will not be operational. It is therafe considered that the impact assessment is very conservative.
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Additionally, the available fuel gas volumes will decline over time, and therefore the number of engines
needing to operate would reduce correspondingly, such that the number of engines operational remains
appropriate for the available fuel gas volume. fifaximum number of engines are therefore only likely to be

operational for the first years of operation of the E2P Power Island, with operational engines reducing rapidly
after this time, such that the result impacts will also reduce.
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Appendix A- Model Sensitivity

The maximum predicted concentrations of Niif-site and NOx at the worstffected statutory designated
ecological receptor (E5) associated with the variable input parameters, are presented in Table Al as the
percentage of maximum reported values in the main assessment for the Future Asse6&mngimied).

Table Al: Dispersion Model Sensitivity Analysis T Future Assessment
Human Health ReceptEcol ogi cal Receptor

Model Vapiuabl e

Shotérm Lontger m Shotéerm Lontger m

Result Presente

Assesstmedmt ( 24.0 5.5 38.3 7.9
Met eor ol ogyiecaar}t n 94 % 8% 5 -

ma X )

Sur f ace rreopurgensneet 92 % 8 4 % 53 0% L00%
( 0rB)

(Slcjmr])face roughne 107 % 8 2 % 112% o7 %

The main uncertainty associated with the model is considered to be the meteorological data, with the
meteorological year with the lowest resydtedicting a N@ process contribution that represen2$of that
presented in the main assessment for the annual mearesldlis; this is equivalent to an overall uncertainty

of -1.0 pg/m? (or -2.5% of the relevant AQAL).

The hourly mean N@process contribution for the meteorological year with the lowest results predicted a PC
of 94% of that presented in the main assessment, equivalent to an overall uncertainty at thfestmct
receptor of1.4 ug/m? (or < -1% of the relevant AQAL).

The surface roughness representation in the main model has been asses¥adrapf@sentative of the
maximum surface roughness for agricultural land, endonsidered to be the most appropriate surface
roughness to represent the Installation site.

The surface roughness has been varied and it was founditharaurface roughness.(n, representative
of root crop$, resulted in higheshort termimpacts but lower long term impactst the worsicase receptor
for the Installation

Thehighersurface roughness offin (representative gbarkland, open suburbisesulted ingenerallylower
impacts.
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