NDA Carbon Net Zero Project
Steve Hardy & Alyson Morris, NDA Environment Function
April 2021

Outline

1.

Background and introduction

2.

Carbon Footprint

3.

Decarbonisation Initiatives

4.

Net Zero “roadmap”

5.

Next Steps

6.

Discussion

2

Carbon Net Zero for
NDA Group
Why it matters and why a
group key target?
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Aim of the Project
Carbon
Net-Zero Beacon Project Progress Update
To set meaningful carbon reduction targets to
support the UK Government’s 2050 and Scottish
Government’s 2045 net-zero commitments and
develop a roadmap of opportunities for delivery.
The Project covers NDA Group: Sellafield, LLWR,
DSRL, Magnox, DRS, INS, RWM, NDA Archive,
NDA Properties, NDA Corporate Centre, Energus
Governance and delivery through Steering Group,
Task Group and Shadow Advisory Group
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Background and introduction
Defining net-zero
•

The definition of net- zero has been actively discussed in recent years.

•

Carbon Trust have adopted the net zero definition from Science-based
Target Initiative (SBTi), a governing body approving targets aligned with
science. Carbon Trust agrees with the definition’s robustness and ambition.

•

The proposed definition of ‘net-zero’ from the SBTi states:

•

‘To reach a state of net zero emissions for companies consistent with
achieving net-zero emissions at the global level in line with societal climate
and sustainability goals implies two conditions:
1.

To achieve a scale of value-chain emission reductions consistent
with the depth of abatement achieved in pathways that limit
warming to 1.5°C with no or limited overshoot and;

2.

To neutralise the impact of any source of residual emissions that
remains unfeasible to be eliminated by permanently removing an
equivalent amount of atmospheric carbon dioxide.’
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Source: Science Based Targets initiative https://sciencebasedtargets.org/wp-content/uploads/2020/09/foundations-for-net-zero-full-paper.pdf

NDA carbon footprint
Footprint boundary
NDA group comprises the subsidiaries listed below, all of which have been included in the validated scope 1 and 2 carbon
footprint.

NDA Group

Direct Rail
Services*

Dounreay Site
Restoration

Berkele
y

Energus

Bradwel
l

Chapelcross

International
Nuclear Services*

Dungeness

Low Level Waste
Repository

Harwell

(*) From the time of validation of the scope 1 and 2 footprint (stage 1) to the time of writing this stage 4 report, Direct
Rail Services and International Nuclear Services formed a single entity known as Nuclear Transport Solutions.
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NDA carbon footprint
Summary
The total estimated footprint for the financial year 2019/2020 was
calculated as 1,054,603 tCO2e.
Hotspots
The emissions from scope 3 categories account for 67% of the total
footprint. Scope 1 and 2 emissions account for 29% and 4%
respectively.
The biggest single contributor to NDA Group’s footprint is
Purchased Goods & Services with 60% of emissions
(PG&S). Calculations for this category were based on a
proxy of expenditure, as opposed to real activity data (such
as scopes 1 & 2), and it remains a well informed estimation.
Natural gas consumption has the second largest share, with
23% of the footprint.
Upstream energy consumption and fuel related activities
makes the third largest contribution to the footprint,
accounting for 5% of the total emissions. Upstream energy
can be broken down in to well-to-tank (WTT) and
transmission and distribution (T&D). WTT refers to the
energy consumed to extract, refine, process and transport
fuels which are then consumed (e.g. Natural gas, or petrol).
T&D relates to the energy needed to move a particular
energy vector (e.g. Heat and electricity) – this is often
associated with efficiency losses within an energy delivery
network.

37,301

22,960
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NDA carbon footprint

800000

By business unit

744,711

700000

Emissions from Purchased Goods and services – PG&S
(636,776tCO2e) make up the majority of the total footprint (60%).
Other significant scope 3 emission sources arise from upstream
energy impacts (fuel and energy related activities of scope 1 and 2
emissions) - 5%, business travel – 0.5%, and employee commuting 0.5%.
Four business units contribute to 94% of NDA’s Scope 3 footprint:
Sellafield has the highest share of emissions (66%). Magnox has the
second highest share (17%), followed by Dounreay-DSRL (6%) and
Direct Rail Services-DRS (5%).
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NDA carbon footprint
Scope 1 & 2
The total validated footprint for the financial year 2019/2020 is 347,950 tCO2e.
Hotspots
The emissions from fuel consumption, electricity and fleet vehicles account for 98% of the total footprint for scope 1 and 2. These emission
hotspots should be at the forefront of NDA Group’s scope 1 and 2 carbon reduction efforts.
The biggest single contributor to NDA Group’s footprint is fuel consumption for heating, power and steam (Scope 1) with 78% of
emissions (of scope 1&2 only)
Scope 2 has the second largest share, with 13% of the footprint. This is made up of electricity consumption from the national grid.
The use of NDA Group’s own vehicle fleet (Scope 1) makes the third largest contribution to the footprint, accounting for 7% of the
total emissions.
Purchased
Electricity
13%

Scope 2
13%

Process Emissions
1%

347,950
tCO2e

Fleet
7%
Scope 1
87%

Refrigerant Gas
1%

347,950
tCO2e
Heat, Power,
Steam
78%

Total S 1 & 2footprint by Scope

Total S 1 & 2 footprint by activity
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NDA carbon footprint
Scope 1 & 2
Carbon Trust validated the footprint for 11 individual business units that make up NDA Group’s operations*.
•

The carbon footprint is heavily concentrated in four business units, that represent 97% of the total emissions: Sellafield, Direct Rail Services,
Magnox and Dounreay.
% emissions by business unit

Magnox
4.4%

DSRL
4.2%

INS
2.6%

Sellafield
80.6%

NDA Corp
0.3%
LLWR
0.15%

DRS
7.7%
RWM
0.01%

*

NDA Archives and Corporate are graphically represented under ‘NDA Corp.’

ENERGUS
0.07%
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NDA carbon footprint
Scope 3 - Purchased goods and services
tCO2e
Construction

347,206

Technical Consultancy Services

42,410

Transport Services

41,926

Property and Facilities Management

30,430

Miscellaneous Products

30,248

Radioactive Material Containers

27,818

IT & IT Services

20,090

Waste Services

19,645

Security

10,341

Agriculture & Forestry

5,021

Industrial Equipment and Machinery

4,287

Local Government Services

3,798

Business Services

3,649

Education Services

1,272

Office Equipment

776

Hotels & Leisure

58

Food & Drink
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Other

•

Purchased goods and services (PG&S) is by
far the largest emission source (60% of the
entire scope 1, 2 and 3 footprint).

•

This category includes the upstream emissions
associated with the creation, transport and
distribution and, usage of any purchased good
or service.

•

This includes contracted activities from
suppliers, procured goods as well as one off
capital goods.

•

The emissions are calculated based on the
spend data provided by each subsidiary. Each
line of spend has been mapped to an EEIO
category.

•

The most significant emission sources from
each NDA organisation have been summed
under general categorisations of the EEIO
categories (see chart left), all remaining
categories have been summed under ‘Other’.

47,783
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NDA carbon footprint
Projecting the baseline forward

•

•

Other scenarios created provide pathways by which the NDA group could
go further to reduce its emissions. These highlight the level of action
needed to reduce emissions and the gap to target that needs to be closed
in order to reach net zero emissions after certain theoretical actions are
taken.
Alongside the BAU scenario, three of these scenarios were developed in
accordance with NDA group. These are:
•
CHP switch – understanding the impacts of switching the CHP to gas
boilers at Sellafield
•
High electrification – gas and other fossil fuels are phased out rapidly
in favour of electric heating and transport (including CHP switch off
to grid electricity import).
•
Low carbon construction – a conscious effort is made to use low
carbon materials and processes in construction*/decommissioning.
The high electrification scenario demonstrated that linking emission
sources to those of the decarbonising UK electricity grid as much as
possible is a key factor.

* The carbon implications of a Geological Disposal Facility (GDF) could vary significantly
depending on site, rock type etc. The current timetable for GDF construction is assumed to
be 2035-45. There are uncertainties around the GDF timetable and its carbon impacts.

BAU
w/o CHP Switch

Thousands

•

The graph is extracted from the stage 2 scenario analysis report which
assessed the likely business as usual (BAU) trajectory for the NDA Group
and its subsidiary organisations. In this “do nothing scenario” (excluding
the planned CHP switch off at Sellafield), NDA group’s emissions are
estimated to reduce by 60% between 2019 and 2050.
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Decarbonisation initiatives
Introduction
•

Stage 3 aimed to develop a list of carbon
reduction initiatives for the NDA group as a whole
and as individual organisations

•

the initiatives have been prioritised through an
impact assessment such that the NDA group
knows where best to focus efforts moving forward
with decarbonisation.

•

Carbon Trust identified and prioritised 92 carbon
reduction initiatives across NDA – these have
been further considered to shape headline
commitments for the NDA and its businesses to
align with decarbonisation goals over the next 10
years.

14

Decarbonisation initiatives
Recommended initiatives to be led by NDA
1

NDA will ensure that ‘Carbon Management Plans’ are in place across NDA businesses, and will set good practice expectations

2

NDA will set a integrated carbon policy to ensure that decarbonisation is embedded across NDA and NDA businesses

3

NDA will facilitate cross-NDA business activity to develop the good practice standards for – ventilation plant, concrete, and
portacabins

4

NDA will oversee and put in place a standalone renewables plan for the estate

5

NDA will put in place a good practice approach for low carbon procurement, this will include: how to shift to a market-based
emissions footprint, low carbon procurement standards (such as ISO 20400), and best practice advice / shared learnings for low
carbon procurement practice

6

Low carbon construction and major works standards will be in place - projects to be accredited to PAS 2080 Carbon
Management in Infrastructure, and Green Building Council Net-Zero Building Framework

7

Optimised standards will be in place and implemented for cross-NDA business activity (including ventilation plant, portacabin
specification)

8

The first ground-mounted renewable project will have been energised

9

NDA will appraise the impact of Carbon Management Plan implementation and re-assess its carbon footprint using a marketbased approach to supply chain emissions

10

The NDA standalone renewables plan will be fully implemented, and NDA will appraise implementation across NDA businesses.

11

A carbon removals scheme aligned with GHG Protocol best practice will be in place

By 2023

By 2025

By 2030
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Decarbonisation initiatives
Recommended initiatives for each NDA Business
By 2023

By 2025

By 2030

1

Assessments will have been undertaken to develop the approach for energy efficiency, onsite renewables, and transport (fleet,
grey fleet, hire cars and charging infrastructure)

2

Carbon Management Plans will be in place reflecting the NDA Net-Zero Beacon Project ambition and include specific and costed
action plans for implementation

3

Decarbonisation will be embedded across organisational policies; NDA-wide initiatives including procurement standards, PAS
2080 and the Net-Zero Building Framework will be adopted; resource will be in place to implement these. Standards will be fully
in place by 2025.

4

Energy efficiency initiatives will be in place (e.g. lighting)

5

Assessments will have been undertaken and plans in place to develop the approach for low carbon heat integration plan at each
site – this will then be built into the Carbon Management Plan

6

All cars, light goods vehicles and flat bed trucks procured after 2025 will be electric vehicles

7

Renewables will be a feature of new buildings where possible. Carbon Management Plans will consider the feasibility of retrofit
to existing buildings and where feasible, implementation will be underway

8

Energy efficiency and transport efficiency measure identified and included in Carbon Management Plans will have been fully
implemented

9

All cars, light goods vehicles and flat bed trucks will be battery electric vehicles (or otherwise ULEV) – the transition to ULEV
large goods vehicles will also have progressed

10

Low carbon heat evolution plans will be will be implemented
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Net-zero roadmap
Full roadmap illustration
The graphic highlights the
outputs from stage 3
analysis of which some
have been factored in to
modelling alongside dates
of implementation.

NDA group
Roadmap is
published
and shared*

NDA group
Carbon
Management
Plans*

Shared good
practice
in low carbon
procurement*

Integrate
d carbon
policy *

2022

Energy
Efficiency (e.g.
lighting)

The timeline shows
indicative start dates for the
initiatives implementation.
It should be noted that this
road map is representative
of Carbon Trust advice to
NDA group on a
decarbonisation pathway.
This roadmap does not yet
represent NDA policy.

Group initiative
Subsidiary
specific
initiative
*Supporting
initiative (not
modelled)

Renewable
energy
project at
Sellafield

Electric vehicles
procurement and
replacement

Renewable
energy for
buildings

Sellafield
CHP
Switch off

Electrificatio
n of rail

Low carbon
construction

2030

Supply chain
starts
achieving net
zero

2025

Low carbon
heat
factored into
Carbon
Management
Plans*

Net-zero
target

Ventilation
energy
efficiency

2050
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Net-zero roadmap
Converting to electrification of steam generation at Sellafield

•
•
•

A high level sensitivity scenario
was added to the initiatives to
illustrate the effect of Sellafield
1,200,000
switching off the CHP plant in 2025
and progressing to full
1,000,000
electrification of steam generation
by 2040.
800,000
In the transition period between
2025 and 2040 the model assumed
600,000
gas boilers would be used.
The electrification progression
followed a linear trend year on
400,000
year.
Under this scenario, if Sellafield
200,000
achieved full electrification of
steam generation by 2040, the total
emissions left to close the gap by
2050 would be 112,186 tCO2e.

Roadmaps to Net Zero NDA group

NDA BAU w/o CHP Switch off
2050 Target
NDA Initiatives
SBTI target
Initiatives incl CHP Swith off +
steam electrification for Sellafield

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050

•
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Net-zero roadmap
Closing the gap – What is the current landscape on GGR?

Committee on Climate Change view on GGRs
“There is potential for greenhouse gas removal (GGR) in the UK, but this
cannot be relied upon as a substitute for emissions reduction in other
sectors.”
The CCC have three scenarios which implement removal technologies:
•

Core: wood in construction and biomass with carbon capture and storage (BECCS), land-based removals

•

Further Ambition: further deployment of core options, level of direct air capture of CO2 with storage (DACCS)

•

Speculative: further BECCS, DACCS, enhanced weathering and biochar
•

Costs and deployment remain very uncertain

https://www.theccc.org.uk/wp-content/uploads/2019/05/Net-Zero-Technical-report-CCC.pdf
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Next steps
Main recommendations
Establish and implement a governing strategy to create a group wide commitment to net zero goals supported by
funding
Consider which initiatives could be a group wide approach and which initiatives should be implemented

Utilise carbon management plans as the mechanism to identify, develop and track initiative delivery of net zero
commitments

Commission next stage feasibility assessments to develop the implementation approach for low carbon procurement,
the Sellafield CHP / heat strategy, large-scale renewables planning, site energy efficiency, and low carbon fleet planning

Further understand the NDA carbon footprint to a subsidiary level and improve data quality. Particular attention should
be paid to scope 3 data and moving from spend based footprinting to quantity based with life-cycle analysis
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Next Steps & Discussion
•

NDA Group Carbon Policy

•

Carbon Management Plans – turning the roadmap into
action, for each of our businesses

•

Procurement strategy

•

Decision making: Value Framework and Business Case

•

Implementation of key principles of PAS 2080

•

Off-site renewables strategy

•

Low carbon fleet strategy

•

Carbon accounting:
•

Reviewing our Scope 1 and Scope 2 processes to
ensure they are robust

•

Moving from a ‘spend based’ process for PG&S to a
‘market-based’ approach and tools for estimating
carbon in construction

•

Reducing emissions! All businesses have carbon
reduction targets for 2021/22.

•

Know more about Local Authority plans/synergies
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