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[bookmark: _Toc118892109][bookmark: _Toc232149178][bookmark: _Toc109727646]Executive summary
International Nuclear Services Ltd, trading as Nuclear Transport Solutions, has applied for Great Britain Competent Authority approval of the GB/4126/B(M) package design for transport by road and sea. This package comprises the 1648C transport flask with a modified liner configuration to accommodate high activity sealed sources collected through Operation Fieldfare.
A proportionate, multidisciplinary review has been undertaken of the GB/4126/B(M) package design, building on our work for the renewal of the GB/1648C/B(M) package design approval in 2025 and focusing on changes to radioactive contents, internal liner design, and associated operational controls.
Our shielding assessment confirmed that the proposed source activity limits for both core liner configurations ensure compliance with statutory dose rate limits and the more restrictive conditions for acceptance at the final storage facility. The introduction of a regression-based method for determining allowable activity content for the three-chamber core liner design improves consignor flexibility while optimising doses during transport activities and our assessor recommended package design approval.
From a human factors perspective, the submission is considered acceptable. Our assessment identified shortfalls in the Operation and Maintenance Manual that have been addressed, while agreed improvements to Operating Instructions that we are tracking through regulatory issue RI-13046 do not prevent granting approval of the GB/4126/B(M) package design.
We undertook a limited mechanical engineering review and confirmed that the GB/4126/B(M) package is within its validated design envelope in terms of contents mass and thermal output, and supported package design approval. 
Based on the assessment work undertaken by ONR, it is concluded that the applicant has demonstrated that the GB/4126/B(M) package design is compliant with the relevant legal requirements for transport by road and sea in Great Britain.
It is recommended that ONR’s Head of Regulation for the Great Britain Transport Competent Authority:
accepts this report to confirm support for the ONR technical and regulatory arguments that justify granting Competent Authority approval of the GB/4126/B(M) package design; and
grants approval of the package design by signing the certificate of approval, GB/4126/B(M) (Rev.0).
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Table 1: List of abbreviations.
	Term/Acronym
	Description

	ADR
	Agreement concerning the International Carriage of Dangerous Goods by Road

	ALARA
	As Low As Reasonably Achievable

	CA
	Competent Authority

	CDG09
	The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009

	CFA
	Conditions for Acceptance

	CoA
	Certificate of Approval

	GB
	Great Britain

	HASS
	High Activity Sealed Source

	HF
	Human Factors

	IAEA
	International Atomic Energy Agency

	IMDG
	International Maritime Dangerous Goods

	INS
	International Nuclear Services Ltd

	MBGWS
	Miscellaneous Beta Gamma Waste Store

	NTS
	Nuclear Transport Solutions

	OMM
	Operation and Maintenance Manual

	OI
	Operating Instruction

	ONR
	Office for Nuclear Regulation 

	PAR
	Project Assessment Report

	PDSR
	Package Design Safety Report

	RI
	Regulatory Issue

	RQ
	Regulatory Query

	SSR-6
	IAEA Regulations for the Safe Transport of Radioactive Material 2018 Edition

	UK
	United Kingdom





Report title: Approval of GB/4126/B(M) package design used to transport Operation Fieldfare High Activity Sealed Sources | Issue no.: 1


Page | 1
Table of contents
Executive summary	3
1.	Permission requested	6
2.	Background	6
2.1.	Package design and history	6
3.	Assessment and inspection work carried out by ONR in consideration of this request	7
3.1.	Human Factors	8
3.2.	Radiation Shielding	9
3.3.	Engineering	11
4.	Matters arising from ONR’s work	12
5.	Conclusions	12
6.	Recommendations	12
References	13


[bookmark: _Toc232149179][bookmark: _Toc109727647]Permission requested
International Nuclear Services Ltd (INS – the applicant), trading as Nuclear Transport Solutions (NTS), has applied for Great Britain (GB) Competent Authority (CA) approval of the GB/4126/B(M) package design for transport by road and sea (refs. [1, 2]). This package comprises the 1648C transport flask with a modified liner configuration to accommodate high activity sealed sources (HASS) collected through Operation Fieldfare.
This application for package design approval has been submitted in accordance with the relevant legal requirements governing the transport of Class 7 dangerous goods by road and sea, as stipulated in the Certificate of Approval (CoA) referenced in paragraph 38. In particular, these include:
The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009 (CDG09);
Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) 2025 Edition;
The Merchant Shipping (Carriage of Dangerous Goods and Harmful Substances) (Amendment) Regulations 2024; and
International Maritime Dangerous Goods (IMDG) Code 2024 Edition incorporating Amendment 42-24.
The International Atomic Energy Agency (IAEA) Regulations for the Safe Transport of Radioactive Material, SSR-6 2018 Edition (ref. [3]) establish the international standards for radioactive material transport package design. These standards are transposed into GB legislation through the regulations cited above. For clarity and consistency within this Project Assessment Report (PAR) and the CoA, references are therefore made to the applicable design requirements set out in SSR-6.
This PAR presents the basis for the regulatory decision by the Office for Nuclear Regulation (ONR), acting as the GB CA and on behalf of the Secretary of State for the transport of Class 7 (radioactive material) dangerous goods by road and sea respectively, to grant the requested approval.
[bookmark: _Toc232149180]Background
[bookmark: _Toc232149181]Package design and history
The 1648C package design was originally developed to transport intermediate level waste between UK nuclear facilities. In 2012, it was repurposed for the transport of end-of-life radioactive sources no longer required by the National Health Service, academia, and UK industry to a suitable storage facility by road. The package has a long history of CA approvals, with a periodic renewal in 2025 and a subsequent modification to increase the maximum closure time of the package under GB/1648C/B(M) (Rev.12) (ref. [4]).
The 1648C transport flask comprises a thick-walled forged carbon steel body with a forged stainless steel lid. The lid is sealed to the body by two concentric O-ring seals with a testable interspace. An aluminium shock absorber is bolted to the top of the packaging. Multilateral approval of the design is required due to an ambient temperature restriction during transport (see paragraph 16).
The Home Office is leading a cross-government programme, known as Operation Fieldfare, aimed at reducing the security risk relating to HASS. This is being achieved by removing Cs-137 sources from hospitals and medical research centres across the UK and safely and securely storing the material at Sellafield Ltd Miscellaneous Beta Gamma Waste Store (MBGWS). The HASS will be removed from irradiators at a facility in Germany and transported back to the UK.
The 1648C package design has been modified to accommodate special form radioactive material HASS required for transport under Operation Fieldfare by road and sea. The contents are carried in disposable steel liners in one of two configurations:
a single sealed source can be transported in the single-chamber core liner configuration; or
up to three sealed sources can be transported in the three-chamber core liner configuration.
The applicant has requested that a new CA identification be assigned to avoid confusion; the modified package design will therefore be certified under the GB/4126/B(M) identification mark.
[bookmark: _Toc232149182]Assessment and inspection work carried out by ONR in consideration of this request
We approved the 1648C package design for domestic source transport in November 2025. Our assessment of this application for Operation Fieldfare sources reflects that recent work and adopts a proportionate approach, focusing specifically on changes to the radioactive contents and the disposable liner design. No modifications have been made to the packaging design that would have a negative impact on its safety performance.
Compared with the 1648C package design approval, the Fieldfare package is considered to be safer by design for the following reasons:
the source activity has been significantly reduced, and additional shielding has been incorporated within the disposable steel liner to ensure that dose rates surrounding the liner meet the MBGWS Conditions for Acceptance (CFA);
all sources to be transported are required to be special form radioactive material; and
plastics have been excluded from the permissible contents for the Fieldfare package and consequently the requirement for intermittent package venting has been removed.
Assessments were undertaken by the following ONR specialist inspectors: mechanical engineering; radiation shielding; and human factors (HF).
The latest GB/1648C/B(M) approval was supported by an inspection of the package design authority’s management system (IR-54029). This inspection was rated Green, with minor shortfalls identified and subsequently closed through Level 4 regulatory issues RI-12621, RI-12622 and RI-12623. It was agreed during the planning phase of this project that no further inspection activities were necessary.
[bookmark: _Toc232149183]Human Factors
An assessment of the 1648C package design was undertaken by our HF assessor in support of the Category A modification in May 2026. 
Our HF assessment for the GB/4126/B(M) package design (ref. [5]) focused on new or modified tasks arising from changes to the disposable steel liner, as well as the adequacy of information provided regarding temperature restrictions and allowable contents, the latter removing the need for a limit on the package closure time.
Temperature restrictions remain applicable for use of the Fieldfare package. The ambient temperature range is limited to -10 °C to +38 °C based on the applicant’s assessment of brittle fracture, consistent with the 1648C package design. The proposed Fieldfare transport route includes transit across northern mainland Europe, where ambient temperatures may feasibly fall below -10 °C during winter periods.
Our assessment found that the:
Operation and Maintenance Manual (OMM):
adequately reflects the changes to the liner and allowable contents; and
i) includes a shortfall relating to the incorporation of the temperature restrictions.
Operating Instruction (OI)
1. includes shortfalls relating to both the incorporation of the temperature restrictions and the changes to the liner and allowable contents.
The shortfalls identified within the OMM and OI were raised with INS via regulatory queries (RQ-02656 and RQ-02671).
[bookmark: _Ref231918203]The applicant subsequently updated the OMM (ref. [6]) to clearly identify the applicable temperature requirements and allowable content. This has been assessed as adequate for the purposes of supporting the package design approval.
Further work is required to improve the presentation of temperature limits, change of liner and allowable contents within the OI. It is considered disproportionate to withhold package approval pending these improvements, as the OIs do not form part of the formal submission. INS has acknowledged the need for improvement, and a Level 4 regulatory issue (RI-13046) has been raised to track progress through to completion. 
Our HF assessment concluded that the submission is acceptable and recommended that:
a CoA is issued once the OMM has been revised to address RQ-02656 and RQ-02671 (these RQs have since been formally closed by the HF assessor); and
prior to granting shipment approval for the Fieldfare package, the design authority provides appropriate guidance to consignors on the management of temperature restrictions and the selection and loading of allowable contents, in line with RI-13046.
[bookmark: _Toc232149184]Radiation Shielding
Our radiation shielding assessor previously completed a detailed assessment in support of the 1648C package design approval in 2025. No outstanding issues were identified from that assessment, and no physical changes to the packaging have been made.
An assessment of the GB/4126/B(M) package design was undertaken, building on the previous assessment work and focusing on those design changes relevant to radiation shielding (ref. [7]).
The applicant’s radiation shielding assessment determined the maximum allowable Cs‑137 activity under all conditions of transport for both the single-chamber and three-chamber core liner configurations. This assessment was based on demonstrating compliance with:
statutory dose rate limits external to the package; and
applicable dose rate limits specified in the MBGWS CFA.
It was identified that the MBGWS CFA constraints are more restrictive than the statutory dose rate limits for the GB/4126/B(M) package design by approximately an order of magnitude, thereby providing a significant margin to the statutory dose rate limits applicable under routine conditions of transport.
For the single-chamber core liner configuration, the applicant calculated a bounding source activity of 91.1 TBq based on representative source dimensions. This is compared with a maximum anticipated source activity of 70 TBq for Operation Fieldfare. The OMM restricts the activity for the single-chamber core liner configuration to 70 TBq.
For the three-chamber core liner configuration, the applicant considered the effects of varying source geometry for some representative sealed source dimensions, within the three-chamber core liner design. The bounding maximum source activity was determined as follows:
40.7 TBq per source, based on the dimensions of eleven representative sources; and
34.4 TBq per source for cases where source dimensions are unknown, based on highly conservative assumptions.
Our radiation shielding assessor raised RQ-02705 in relation to the allowable radioactive contents, specifically addressing:
how consignors will demonstrate compliance with the allowable contents specified in the OMM;
whether the content restrictions are consistent with the requirements of SSR‑6 paragraph 301, such that doses during transport activities are optimised; and
whether conservatisms applied to the activity limits could result in an unnecessary increase in the number of consignments required.
In response to RQ-02705 and RQ-02671 (see paragraph 18), the applicant applied a linear regression model to the underpinning dataset derived from a representative population of sealed sources. This approach enables consignors to apply an equation in the OMM, based on the length and diameter of actual sealed sources, to determine the permissible activity for transport in the three-chamber core liner configuration. This is subject to a maximum source activity of 62.7 TBq, i.e. a maximum total activity of 188.1 TBq for the package. This provides a practicable means for consignors to demonstrate compliance with allowable content limits and supports dose optimisation during transport operations, and may reduce the number of consignments required.
Our assessor recommended approval of the GB/4126/B(M) package design for transport within the UK by road and sea, in accordance with the specifications set out in the application, for a period of up to five years.
[bookmark: _Toc232149185]Engineering
Taking into account our detailed mechanical engineering assessments supporting previous 1648C package design approvals, the relatively low complexity of the package design and the negligible design changes to the packaging, a limited mechanical engineering assessment review was undertaken (ref. [8]).
The assessment focused on the most recent periodic design review, the design review of the internal liner and confirming that changes to the internal arrangements do not impact the validity of previous assumptions regarding package safety from a containment and thermal perspective (in particular, ensuring that the mass of the contents remain within the bounds of the 1648C package design assessment parameters).
Our engineering assessor judged that:
the design reviews were appropriate and comprehensive, incorporated operational learning, addressed ageing and life-limiting effects, identified improvements and considered relevant regulatory developments;
the maximum gross weight for the GB/4126/B(M) would not invalidate the 1648C package engineering judgement, and that mass limits flow through to the OMM, OI and are embossed on the face plate of the disposable steel liners; and
the thermal output of the package, when transporting sources under Operation Fieldfare, is within the 1648C package design envelope. 
The engineering assessment concluded that there are no fundamental mechanical safety objections to issuing an approval, provided that temperature restrictions are clearly specified within the instructions for use. This matter has been addressed and closed through the HF assessment (see paragraph 18). 
[bookmark: _Toc232149186]Matters arising from ONR’s work
Following the judgement identified in paragraph 20, a Level 4 regulatory issue (RI-13046) has been raised with the applicant to address the following actions:
INS to review and amend as necessary their risk assessment for the GB/1648C/B(M) and GB/4126/B(M) package designs to include potential use of the package outside of the operational temperature limits (completed);
INS to review and amend as necessary their operating instructions for the GB/1648C/B(M) and GB/4126/B(M) package designs to provide clear guidance on compliance with the operational temperature limits for the package stipulated in the OMM (completed); and
INS to update the GB/4126/B(M) operating instruction to include allowable contents information.
This regulatory issue will require completion and closure prior to granting shipment approval to the consignor.
[bookmark: _Toc232149187]Conclusions
Based on the assessment activities we have undertaken, I am satisfied that the applicant has demonstrated that the GB/4126/B(M) package design used to transport Operation Fieldfare special form radioactive material HASS is compliant with the relevant legal requirements identified in paragraph 2.
[bookmark: _Toc232149188]Recommendations
[bookmark: _Ref231915006]I recommend that ONR’s Head of Regulation for the GB Transport Competent Authority:
[bookmark: _Hlk202182035]accepts this PAR to confirm support for the ONR technical and regulatory arguments that justify granting Competent Authority approval of the GB/4126/B(M) package design; and
grants approval of the package design by signing the certificate of approval, GB/4126/B(M) (Rev.0).
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