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What is Sizewell C?
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Overview of Civil New Nuclear Build in the UK

▪ Hinkley Point C 

▪ Located in the South West of England

▪ 2 x EPR Units (1,650 MWe per Unit)

▪ Includes Spent Fuel and Intermediate Level Waste 
Storage Facilities.

▪ Construction commenced in March 2017, First Unit 
Operation ~2027

▪ Sizewell C

▪ Located in South East of England

▪ 90% Replica of Hinkley Point C – Main differences 
are associated with Cooling Water Infrastructure.

▪ Advanced Works ongoing with Main Construction 
scheduled to start in 2024.  
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Driving Net Zero Innovation
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SZC can be a genuine ‘servant of the system’, driving the energy transition 

across sectors and the UK.
• A consortium led by SZC awarded £3,000,000 by Government to 

develop a DAC prototype.

• Small demonstrator-scale plant: could capture 100 tonnes of CO2 

per year.

• Scaled-up integration with SZC: could capture 1.5m tonnes of CO2 

a year – nearly enough to offset the annual emissions of the UK’s rail 

network.

• Construction: SZC is exploring the use of 

hydrogen buses and construction equipment 

during its construction (186 buses needed). 

• Operation: Hydrogen produced by nuclear 

can fuel road, shipping and aviation.

Direct Air

Capture

Hydrogen in Construction & Operation

Sizewell C 

Energy Hub
As part of an Energy 

Hub, SZC could make 

an even greater 

contribution to the UK’s 

net zero ambitions, 

helping to decarbonise 

industry, transport and 

heating.
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So, what are the Radiation Protection 
Challenges?
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What are the RP Challenges?
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phantom
noun

• an apparition or specter.

• an appearance or illusion without material substance, as a 
dream image, mirage, or optical illusion.
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Hinkley Point A

“Magnox Reactor”

Undergoing Decommissioning

Example - Dewatering Hinkley Point C
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Hinkley Point B

“Advanced Gas 

Reactor”

Recently Stopped 

Operation. 

Hinkley Point C 

“Twin EPR (Pressurised Water 

Reactor)” 

Under Construction 



Hinkley Point A

“Magnox Reactor”

Undergoing Decommissioning

Example - Dewatering Hinkley Point C
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Hinkley Point B

“Advanced Gas 

Reactor”

Recently Stopped 

Operation. 

Hinkley Point C 

“Twin EPR (Pressurised Water 

Reactor)” 

Under Construction 

Site is dewatered to enable 

construction. Majority of the 

groundwater is discharged to the 

sea.

Portion of the groundwater treated prior to 

discharge (conventional reasons). Sludge from 

treatment sent offsite.



Hinkley Point A

“Magnox Reactor”

Undergoing Decommissioning

Example - Dewatering Hinkley Point C
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Hinkley Point B

“Advanced Gas 

Reactor”

Recently Stopped 

Operation. 

Hinkley Point C 

“Twin EPR (Pressurised Water 

Reactor)” 

Under Construction 
Potential Tritium in the Groundwater 

from Historical “Leak” may be drawn 

across to HPC and end up in the 

“Sludge” and “Discharge” (Maximum of 

25Bq / L). 



Defining the Sludge
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• Some radioactive substances are Out 
of Scope of the legislation 
(Environmental Permitting Regulations 
2016) and so are not legally classed 
as radioactive material or radioactive 
waste.

• Governed by whether the 
concentration of radionuclides is 
above specified levels.

• Sludge even at worst concentration 
would NOT be considered 
“Radioactive Waste”

N
u

c
le

a
r 

M
a
tt

e
r • “Nuclear Matter” definition, is broader 

than the definition of “radioactive 
material”

• Includes any fissile material and any 
radioactive material produced in or 
made radioactive by the process of 
producing or utilising any fissile 
material as.
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Proportionality

Licence Condition 5: Consignment of nuclear matter

1) The licensee shall not consign nuclear matter (other than excepted matter and radioactive waste) to any 
place in the United Kingdom other than a relevant site except with the consent of ONR.

2) The licensee shall keep a record of all nuclear matter (including excepted matter and radioactive waste) 
consigned from the site and such record shall contain particulars of the amount, type and form of such 
nuclear matter, the manner in which it was packed, the name and address of the person to whom it was 
consigned and the date when it left the site.

3) …

But…the sludge is not “Radioactive Waste” as its activity is too low…?

Clear as Mud...The Radiation Protection Challenges of New Nuclear Build | NOT PROTECTIVELY MARKED | © 2023 Sizewell C Ltd. All rights Reserved. 12



Converged Solution?

▪ Boreholes at the Boundary between the Hinkley Point C and A Site are sampled monthly and monitored for 
Tritium.

▪ Should Tritium be detected than the Consignments of Sludge and also the samples sent offsite for analysis are 
(retrospectively) recorded as Nuclear Matter.

…

Sounds sensible? 

…

▪ But due to the number of samples being taken the offsite lab could not manage the throughput of samples so 
had to outsource to a second lab…
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I have a sample with 3 Bq/L of Tritium…
L
a
b
 1 • Limit of Detection of ~5 Bq/L

• Sample is NOT treated as 
Nuclear Matter…

L
a
b
 2 • Limit of Detection of ~1.5 

Bq/L

• Sample is treated as 
Nuclear Matter…
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Solution…Introduce an Analytical Threshold, above which the material is deemed Nuclear Matter?

(Agreed on 5 Bq/L)



Outcome

▪ Is the outcome proportionate to the risk of the hazard? Noting the Drinking Water Standard for Tritium is 100 
Bq/L? 4 x the Maximum Level of Tritium on site…

▪ What about the costs of the monitoring? Could this money not have been better spent on improving safety or 
environmental performance elsewhere? 

▪ Was the outcome sustainable? Noting that as the groundwater was defined as Nuclear Matter it prohibited us 
using it for other applications such as Dust Suppression (and resulted in us bringing potable water on site).

▪ Is the Regulatory Framework Fit for Purpose?
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mud
noun

• soft, sticky matter resulting from the mixing of earth and water.

• information or allegations regarded as damaging or scandalous.
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Key Stakeholders
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Key 
Stakeholders

Shareholders

Future 
Operator

Vendor / 
Responsible 

Designer

Supply Chain Regulators 

Member 
States

Local 
Community

Wider Public



Legal Framework Encouraging Stakeholder 
Engagement
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Legislation & Regulation Legal Agreements



Group Exercise

Think about the following activities:

▪ Skydiving 

▪ Going on a Night Out Dancing in City such as Sydney

▪ Commuting to Work in City such as Sydney via Bike

Which caries the greatest risk of serious injury?
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Sources of Radiation Concern
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Case Study - Hinkley Point C
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Case Study - Hinkley Point C
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OVER

100,000
SIGNATURES



What did we learn?
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Economics

Societal Factors

Protection of 
People from 

Ionising 
Radiation



What did we learn?
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Economics

Societal Factors 
(should include 
Societal Stress 
from Perceived 

Risk)

Protection of 
People and the 

Environment from 
ALL Hazards



How do we communicate?

Why are we communicating?

To enable people to make their own informed decisions. “People will decide if it is safe themselves”

How do we do it?

• Build Trust with Stakeholders

• Develop Tools for Communicating

• Ensure a consistent approach by working together
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How do we communicate?
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Cover your 
entire 

communication 
timeline

Determine 
Communication 

Methods

Identify all your 
stakeholders

Informed by 
stakeholder 

engagement to 
determine “their 

needs”

Method for 
measuring 

impact



Areas of Local Community Interest at Sizewell C
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0 10 20 30 40 50 60 70

Jobs and training opportunities

Low carbon energy

Community fund

Apprenticeships

More energy independence

Better long-term employment

More vibrant local economy

Increasing biodiversity

Q17. Benefits from the potential development of a new nuclear power station at Sizewell



Areas of Local Community Interest at Sizewell C
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0 5 10 15 20 25 30 35 40

Impact on environment and wildlife

Impact on local traffic

Safety

Disposal of nuclear waste

Impact on local community

Spoiling of landscape

Radiation

Security of nuclear power station

Cost of energy

Noise

Decreased tourism

Accommodation for workers

Q18. Main concerns about the development of a new nuclear power station at Sizewell



Example - Radioactive Waste
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Example - Radioactive Waste
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Example - Radioactive Waste
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professional
noun

• someone who is paid to participate in a sport or activity

• someone who has a lot of experience or skill in a particular job 
or activity.
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Age Demographic of RP Workforce 
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RP Workforce Demand
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New Nuclear 
Build

Medical 
Demands

Small Modular 
Reactors

Aging Fleet / 
Decommissioning

New 
Technologies 

(Fusion, Medical 
etc.)

Small Users 
& Contam. 

Land



Typical Career Path of RP Professional
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Start of 
Education

Start 
Vocational 

Training

Start 
Professional 

Career Retirement

Experienced 
“non” RP 

Professionals
enter RP

Start 
Further 

Education 



Typical Career Path of RP Professional

Clear as Mud...The Radiation Protection Challenges of New Nuclear Build | NOT PROTECTIVELY MARKED | © 2023 Sizewell C Ltd. All rights Reserved. 36

Start of 
Education

Start 
Vocational 

Training

Start 
Professional 

Career Retirement

Experienced 
“non” RP 

Professionals
enter RP

Start 
Further 

Education OBJECTIVE #1

Encourage into Science, Technology, 

Engineering or Mathematics

OBJECTIVE #2

Encourage into 

careers in 

Radiation 

Protection or 

allied fields

OBJECTIVE #3

Professional Development & 

Retention



Objective 1 - Encourage into STEM
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Objective 2 - Encourage into RP Careers
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Objective 3 - Professional Development and 
Retention 
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Opportunities

▪ Pull the resources of Operators, Professional Bodies, Regulators, Universities etc. 

▪ Stop all going to the same events. 

▪ Remember why we are doing Outreach! - Unbranded Outreach.

▪ Build Co-ordinated Training Programmes and University Courses.

▪ Innovative ways of communicating. Why are we not using Social Media more?

▪ Increase target audience. Could we use YouTube? Or Other Social Media Platforms (e.g. TikTok)?

▪ What about Main-Stream Media?

▪ Need Employer “Buy In” to support development (Professional and Career) and retention of staff.

▪ Training Programs

▪ Career Progression

▪ Support attending external training and events

▪ Develop mechanisms to support those non-RP Professionals that want to convert into a career in RP 

▪ Diversity in RP careers - mobility between employers / countries. 
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Summary

New Nuclear Presents an exciting opportunity for our Profession. But with that comes its challenges, of which 
they are often not technical.

▪ The Phantom Regulations - The design of the Regulatory and Legal System can result in conflicts or areas 
where they do not align. It is important to remain outcome focused and look at how it can be applied more 
flexibly and proportionately.

▪ Attack of the Mud - Where the public are involved in a radiological exposure, no matter how low the risk, 
consideration should be given to the potential need for engagement as a mechanism to mitigate any societal 
stress. Remember …ultimately the PUBLIC will decide if the radiation is safe….but help them base that 
decision on “real” risk, not “perceived”.

▪ Revenge of the Radiation Protection Professional - By working together this brings the unique opportunity 
of pulling our efforts and resources to a common goal, allowing us to share good practice, whilst reducing the 
strain and burden on any one organisation and offering the opportunity to maximising our impact in tackling the 
skills gap.

Clear as Mud...The Radiation Protection Challenges of New Nuclear Build | NOT PROTECTIVELY MARKED | © 2023 Sizewell C Ltd. All rights Reserved. 41



Further information on Case Studies
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Any 

Questions?
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