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Introduction

This technical appendix to the ES Volume 2, Chapter 8: Climate
[ENO10157/APP/6.2] presents the raw data and emissions factors used to
carry out the greenhouse gas assessment. This appendix is intended to be
read in conjunction with the wider ES Volume 2, Chapter 8: Climate
[EN010157/APP/6.2], which includes the methodology and assumptions used
within the assessment.

Emissions calculations apply the following format:
Activity data x emissions factor = emissions in mass of COze

Construction of the Proposed Development

A large number of data sources have been supplied by the design and
engineering team to estimate emissions from construction. These are
summarised at a high-level below (Table 1), alongside assumptions that have
been applied in the assessment.

It has been assumed that the construction period will last for approximately 24
months.



Table 1: Construction stage assumptions and data sources

Distance travelled by

Quantity / : Distance travelled .
Component specification Assumption methodology by sea (km) z-il:;\;/y Good Vehicle
Battery Energy | 2,662,400 Using publicly available data [Ref. 8- | 10,000 500
Storage kwh 1], assumed 6kg per kwh
System
(BESS)
BESS 98 No. BESS | Using publicly available data [Ref. 8- | 100 1,500
containers containers 2], assumed 2,300 kg per unit (6.5 m

steel shipping containers)

Solar 786,078 No. | Weight of 33 kg per module from 10,000 500
photovoltaic engineering team.
(PV) Modules
Central 84 No. 18 tonnes per unit, from engineering | 100 1,500
inverters team
PV framework | 1.5 kg per Using publicly available data [Ref. 8- | 100 1,500

module 3]
PV foundation | 1,563,707 kg | Weight provided directly from 100 1,500

steel piles engineering team
Switchgear 7 No. 422 kg per unit based on 100 1,500

Environmental Product Declaration

Substation 2 No. Assumed constructed in the United N/A Default material

Kingdom (UK). Modelled using One
Click LCA software [Ref. 8-4].

delivery distances




Component

Quantity /
specification

Assumption methodology

Distance travelled
by sea (km)

Distance travelled by
Heavy Good Vehicle
(km)

supplied by One Click
LCA software.

Transformers 2 No. 161 tonne per transformer. 100 1,500
Inverter 86 No. Using publicly available data [Ref. 8- | 100 1,500
transformer 2], assumed 2,300 kg per unit (6.5 m

stations steel shipping containers)
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Operation of the Proposed Development

The Proposed Development is anticipated to generate 522,161 MWh in the first
year. A degradation factor of 1% has been applied each year to account for year-
on-year reduction in yield. The operational energy generation is displayed below
(Table 2).

Table 2: Construction stage assumptions and data sources

Z:::ai:on Energy generation (MWh)
1 2029 522,161.00
2 2030 516,939.39
3 2031 511,770.00
4 2032 506,652.30
5 2033 501,585.77
6 2034 496,569.92
7 2035 491,604.22
8 2036 486,688.17
9 2037 481,821.29
10 2038 477,003.08
11 2039 472,233.05
12 2040 467,510.72
13 2041 462,835.61
14 2042 458,207.25
15 2043 453,625.18
16 2044 449,088.93
17 2045 444,598.04
18 2046 440,152.06
19 2047 435,750.54
20 2048 431,393.03
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Year of

Energy generation (MWh)

operation

21 2049 427,079.10
22 2050 422,808.31
23 2051 418,580.23
24 2052 414,394.43
25 2053 410,250.48
26 2054 406,147.98
27 2055 402,086.50
28 2056 398,065.63
29 2057 394,084.98
30 2058 390,144.13
31 2059 386,242.69
32 2060 382,380.26
33 2061 378,556.46
34 2062 374,770.89
35 2063 371,023.18
36 2064 367,312.95
37 2065 363,639.82
38 2066 360,003.42
39 2067 356,403.39
40 2068 352,839.36
Total lifecycle generation 17,285,004

Emissions Factors

The emission factors used in the assessment are summarised below (Table 3).




Table 3: Emission factors used in the assessment

Emissions

Description Source Notes
Factors

TATA Produced
Steel EU

Weathering 3.28 kgCO2e/kg 2020

steel

ICE Produced

Aluminium 5.58 kgCO2e/kg 2019 in Europe

ICE World

Steel - cold 2019 average
rolled 2.73 kgCO2e/kg

ICE World

Steel - plate | 2.46 kgCO2e/kg 2019 average

Materials

Insulating

paper 1.76 kgCOze/kg 2022

ICE Produced

Copper 2.71 kgCOze/kg 2019 in Europe

Plastic 3.31 kgCOze/kg

DESNZ | Primary
2023 material

Mineral oil 1401.00 kgCO2ze/t [Ref. 8- | production




RSK

Description EENSS'OnS Unit Source Notes
actors
DESNZ | Biofuel
: 2023 blend
Diesel 2.51 kgCO2ell [Ref. 8-
8].
ICE
. 2019
Ceramics 0.70 kgCOze/kg [Ref. 8-
6].
Non- ICE
structural 2019
Mass 0.09 kgCO2e/kg [Ref. 8-
concrete 6].
Aggregates IZC(:)EQ
and sand, 0.01 kgCO2e/kg
[Ref. 8-
general UK 6]
DESNZ | Average
. 2023 laden
All rigids 0.18 kgCO2e/tkm [Ref. 8-
8].
DESNZ | Average
Average 2023
container 0.02 kgCO2e/tkm
<hi [Ref. 8-
P g].
5 DESNZ | 50% laden
2 | Allrigids 0.21 kgCOzeftkm | 2923
a ' [Ref. 8-
= 8].
DESNZ
Average 2023
dieselvan | 923 kgCOe/km | 1pef 6.
8].
DESNZ
Average 2023
local bus 0.10 kgCOze/km [Ref. 8-
8].




RSK

Emissions

Description Unit Source Notes
Factors

DESNZ

Average 2023
petrol car 0.16 kgCOze/km [Ref. 8-

8].

DESNZ

Mineral Oil - 2023
recycling 21.28 kgCO2zelt [Ref. 8-

8].

One eg.,

Click Aluminium
kgCO2e/kg 2024 recycling
[Ref. 8-
4].

Other metals | One Click
recycling 20241

One Steel
Structural . Click recycling
steel One Click kgCO2e/kg 2024

. 2024

recycling [Ref. 8-

4.

Disposal

One
Click
kgCOze/kg 2024
[Ref. 8-
4].

Concrete One Click
recycling 2024

DESNZ
2023
[Ref. 8-
g].

DESNZ
2023
[Ref. 8-
8].

DESNZ
2023
[Ref. 8-
8].

Consumption | 0.18 kgCO2e/m3

Water

Treatment 0.20 kgCO2e/m?

Fuel Gas 0.35 kgCO2e/kWh

1 Unable to share due to contractual obligations



Emissions Unit Source Notes

Factors

Description

IEA Location
2023 based
[Ref. 8- | factor
9].

IEA
2023
[Ref. 8-
9].

Electricity | Europe IEA 20232 | kgCOz2e/kwh

Electricity

T&D Europe IEA 2023 kgCO2e/kwh

Environmental Product Declarations

8.7 The Environmental Product Declarations used in the assessment are outlined
below (Table 4).

2 Unable to share due to contractual obligations



Table 4: Environmental Product Declarations

Emission category

Emissions

Factors

Source

Solar PV

Average of various Environmental Product

modules Al-3 Product Stage | 217 kgCOze/m? Declaration’s sourced from One Click LCA [Ref. 8-4].
modlcs Cl4EndofLie |4 KgCOmeim? | on's sourced fom One Cliok LOA [Ref. 8-4].
BESS Al-3 Product Stage | 175 kgCOze/kwh | Romare and Dahllof 2017. [Ref. 8-10].

BESS C3-4 End of Life 8 kgCOze/kg | Lietal., 2023 [Ref. 8-11].

Transformers Al-3 Product Stage | 619,213 kgCOze/unit | Guo et al., 2022 [Ref. 8-7]

Transformers C2-4 End of Life 10,131 kgCOze/unit | Guo et al., 2022 [Ref. 8-7]

Switchgear Al-3 Product Stage | 3255 kgCOze/unit | PEP Eco Passport 2022 [Ref. 8-12]

Switchgear C1-4 End of Life 55 kgCOze/unit | PEP Eco Passport 2022 [Ref. 8-12]
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General Assumptions

The general assumptions used within the assessment are included in Table 5

below.

Table 5: Environmental Product Declarations

Category

Construction
worker water
use

Assumption

90
litres/worker/day

Source

Provided by design team

PVcleaning | 76 jives/mwh | SEIA 2023 [Ref. 8-13]
water use
PV cleaning .
76 litres/mwh SEIA 2023 [Ref. 8-13]

water use

- 0
HGVs - 43% empty RICS 2023 [Ref. 8-14]
deliveries running factor

Sea - deliveries

0% empty
running factor

RICS 2023 [Ref. 8-14]

25% of
Repair maintenance RICS 2023 [Ref. 8-14]
emissions
Landfill : .
disposal 100km RSK.as.surr.lptlon basep_l on distance to
di specialist disposal facilities
istance
R_ecycllng RSK assumption based on distance to
disposal 100km S g
di specialist disposal facilities
istance
Service life 40 years Provided by engineering team.
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