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[bookmark: _Toc118892109][bookmark: _Toc213762273][bookmark: _Toc109727646]Executive summary
International Nuclear Services Ltd (INS – the applicant), trading as Nuclear Transport Solutions (NTS), has applied for renewal of GB competent authority (CA) approval for the 1648C package design.
The 1648C package design is used to transport end-of-life radioactive sources no longer required by the National Health Service (NHS), academia and United Kingdom (UK) industry to a suitable storage facility by road.
We have undertaken a proportionate assessment of the submission which focused on:
A review of changes identified in the Package Design Review submitted by the applicant.
Follow-up of the regulatory inspection history for INS. Specifically, we conducted a targeted inspection of the applicant’s responses to the eight recommendations raised by our transport management system inspection undertaken in March 2020 and a broader inspection of the management system relevant to the design and approval of transport packages.
Assessment of the basis of the package intermittent venting requirements and determination of the package closure time.
Based on the assessment and inspection activities we have undertaken, it is concluded that the applicant has demonstrated that the 1648C transport package design is compliant with the relevant legal requirements.
I recommend that the Office for Nuclear Regulation (ONR) Transport Competent Authority Head of Regulation approves the revised transport package design CoA GB/1648C/B(M) (Rev.11).
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Table 1: List of abbreviations.
	Term/Acronym
	Description

	ADR
	Agreement concerning the International Carriage of Dangerous Goods by Road

	ALARP
	As Low As Reasonably Practicable

	CA
	Competent Authority

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

	EIMT
	Examination, Inspection, Maintenance & Testing

	GB
	Great Britain

	IAEA
	The International Atomic Energy Agency

	INS
	International Nuclear Services Ltd

	NHS
	National Health Service

	NTS
	Nuclear Transport Solutions

	O&M
	Operation and Maintenance 

	OI
	Operating Instruction

	OPEX
	Operating Experience

	ONR
	Office for Nuclear Regulation 

	PAR
	Project Assessment Report

	PDSR
	Package Design Safety Report

	RID
	Regulation concerning the International Carriage of Dangerous Goods by Rail

	RRA
	Radiation Risk Assessment

	RQ
	Regulatory Query

	SSG-26
	Advisory Material for the IAEA Regulations for the Transport of Radioactive Material

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

	UK
	United Kingdom
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[bookmark: _Toc213762274][bookmark: _Toc109727647]Permission requested
International Nuclear Services Ltd (INS – the applicant), trading as Nuclear Transport Solutions (NTS), has applied for renewal of GB competent authority (CA) approval for the 1648C package design (ref. [1]).
This application for package design approval has been made in accordance with the relevant legal requirements for Class 7 dangerous goods transport by road as stipulated in the Certificate of Approval (CoA) referenced in Section 6. In particular:
The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009 (CDG09); and
Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) 2025 Edition.
The IAEA Regulations for the Safe Transport of Radioactive Material 2018 Edition (SSR-6) establishes the international radioactive material transport package design standards that are transposed into GB legislation via the regulations set out above. To simplify this project assessment report (PAR) and the CoA, reference is made to the applicable design requirements in SSR-6.
This PAR presents the basis of the regulatory decision by the Office for Nuclear Regulation (ONR), as Great Britain (GB) CA for the transport of Class 7 (radioactive material) dangerous goods, to grant the requested approval.
[bookmark: _Toc213762275]Background
[bookmark: _Toc213762276]Package Design
The 1648C package design is used to transport end-of-life radioactive sources no longer required by the National Health Service (NHS), academia and United Kingdom (UK) industry to a suitable storage facility by road. 
The contents are limited to solid material with maximum mass of 95 kg and 93 kg within 10 litre or 28 litre internal liners respectively. Safe radioactive content restrictions are stipulated in the Package Design Safety Report (PDSR, ref. [2]) based on heat generation, activity (A2 values), the external dose rate, fissile exception criteria and allowable mass of plastics. 
[bookmark: _Toc213762277]Regulatory History
The 1648C package design has a long history of competent authority approvals. Whilst the most recent approval, GB/1648C/B(M)T (Rev.10) (ref. [3]), was withdrawn by ONR due to concerns over compliance with the shipment approval requirements and associated operating instructions there have been no significant issues arising in relation to the package design.
Following withdrawal of the combined package design and shipment approval, ONR advised the consignors to address Regulatory Queries (RQs) relating to radiation risk assessments (RRAs) and operating instructions, following which they should submit separate applications for approval of shipment to ONR.  
Similarly, we requested that INS revise the PDSR to incorporate the modifications that had been produced since the last issue of GB/1648C/B(M)T and submit the revised PDSR with an application for package design renewal.
[bookmark: _Toc213762278]Assessment and inspection work carried out by ONR in consideration of this request
We have undertaken a proportionate assessment of the submission which focuses on:
A review of changes identified in the Package Design Review submitted by the applicant.
Follow-up of the regulatory inspection history for INS. Specifically, we conducted a targeted inspection of the applicant’s responses to the eight recommendations raised by our transport management system inspection undertaken in March 2020 and a broader inspection of the management system relevant to the design and approval of transport packages.
Assessment of the basis of the package intermittent venting requirements and determination of the package closure time.
In support of the above, assessments were undertaken by the following specialist inspectors: mechanical engineering; shielding; and human factors. 
[bookmark: _Toc213762279]Human Factors
In line with the human factors assessment strategy, identified in AR-01696, we have reviewed the 1648C submission and the applicant’s risk assessment for operating instructions. 
We identified one new risk described within the risk assessment. This is associated with the potential for dose uptake when the package is opened. We do not consider this to be a new or modified task. As such, we consider that the conclusions of our previous assessment, in support of GB/1648C/B(M)T (Rev.10), remain valid. 
[bookmark: _Toc213762280]Shielding
We conducted a detailed shielding assessment at the last renewal of the package design approval. Since the last renewal, there have been no changes to the applicant’s shielding calculations within the PDSR and no changes to the package design that would impact shielding calculations. Our assessment confirms that the package design remains compliant with relevant legislation and recommends approval of the package design for transport by road from a shielding perspective (AR-01698).
[bookmark: _Toc213762281]Engineering
Given the relative lack of complexity in this package design and our detailed mechanical engineering assessments supporting previous package design approvals (and no package design changes proposed), we conducted a limited mechanical engineering assessment review (AR-01697).
The scope of our assessment focussed on:
a review of recent Examination, Inspection, Maintenance & Testing (EIMT) records and associated operating experience (OPEX). 
provision of advice to the package venting assessment detailed in Section 3.4.
an inspection of the disposable liner manufacturer (IR-53533).
Our review of the EIM&T records resulted in a regulatory query (RQ-02037) and follow-up questions that that will require resolution prior to issue of approval(s) of shipment for the package design but do not affect the package design approval. Overall, we judged that the records sampled demonstrated that the 1648C flask had been adequately maintained.
Our inspection of the disposable liner manufacturer concluded that overall compliance was adequate with some regulatory advice provided to the manufacturer.
Our assessment concludes that the 1648C transport package design meets the requirements of SSR-6 with respect to mechanical engineering aspects, thereby satisfying the requirements of ADR as implemented in GB law. Our assessment recommends granting approval of the package design for a further 5 years.
[bookmark: _Toc213762282]Package venting
The applicant’s PDSR specifies a maximum closure time of 10 days, after which package venting is required. It is stipulated in SSR-6 paragraph 668[footnoteRef:2] that intermittent venting of Type B(M) packages may be permitted during transport, provided that the operational controls for venting are acceptable to the relevant competent authorities. We assessed the basis of the package intermittent venting requirements and the determination of the package closure time (AR-01746). [2:  ADR 6.4.9.2 for road transport, as implemented in UK law by CDG09] 

The requirement for venting is not currently identified within the Operations and Maintenance (O&M) Manual. This is despite the O&M manual stating that it ‘outlines the operational procedures and maintenance activities required to ensure the design intent of the 1648C Sealed Sources transport package, as substantiated in the Package Design Safety Report’.
The requirement for venting is identified within the 1648C Operating Instructions (OIs) and there are clear steps directing its completion. An RQ (RQ-02305) was raised regarding specific operations and whether they were achievable and would ensure that risks are reduced so far as is reasonably practicable with reference to the specific guidance in the Advisory Material for the IAEA Regulations for the Safe Transport of Radioactive Material 2018 Edition (SSG-26) paragraphs 668.1 to 668.6. The applicant’s response adequately addressed the RQ and resulted in changes to the OIs, most notably a reduction from 30 minutes to 10 minutes for the period of venting. 
A further RQ (RQ-02276) was raised regarding the technical basis for closure times. Whilst the applicant claims that the risks associated with intermittent venting have been reduced as low as reasonably practicable (ALARP), we have not identified any assessment by the applicant of radiation dose rates external to the package during intermittent venting (direct or scattered radiation) or substantiation of access restrictions around the package during that operation in accordance with SSG-26 paragraphs 668.4 – 668.6. 
The applicant’s PDSR states that calculations to support extending the maximum closure time shall be completed for each specific shipment. This requirement is not captured in the package OIs or O&M manual and it is unclear from the PDSR how this is achieved or how such a calculation is used in practice.
I judge that the applicant has not adequately justified their approach to intermittent venting based on the following:
No evidence has been provided that estimates the potential radiation exposures during intermittent venting, as required in SSG-26 paragraphs 668.4 and 668.5(a);
No instruction has been provided to consignors on the use of shipment specific calculation of the maximum package closure time; and
the overall balance of the risk of venting against the conservatisms in calculations to determine the package closure time has not been demonstrated.
The regulatory approach to addressing this judgement is presented in Section 4 of this report.
I consider that the preceding judgement does not prevent us issuing the package design approval provided the certificate stipulates that the period from when the package is closed to when the package is opened must not exceed 10 days.
[bookmark: _Toc213762283]Management System
Our inspection of the applicant’s management system (IR-54029) covered three elements of the management system:
The Integrated Management System (IMS);
The management system for the safe transport of radioactive material; and,
The management system specific to package design 1648C.
The scope of the inspection only considered to a limited extent the following operations and conditions associated with and involved in the movement of radioactive material: manufacture; maintenance and repair of packaging; and, the preparation, consigning, loading, carriage including in-transit storage, unloading and receipt at the destination of loads of radioactive material packages. The inspection covered three main themes:
A high level overview of INS’s IMS;
Follow up of an ONR transport management system inspection undertaken in March 2020; and,
Management systems specific to Section 3 “Management Systems” of the CoAs for the 1648C package design 
We identified three areas of minor non-compliance and Level 4 regulatory issues have been raised to monitor actions placed on the dutyholder to address these shortfalls. The non-compliances were associated with change control procedures (RI-12621), interactions with interested parties (RI-12622) and provision of resources (RI-12623).
Only completion of RI-12621 was considered a pre-requisite for renewal of the package design approval. All actions were satisfactorily addressed to allow us to conclude that the management systems associated with designing packages, manufacturing, modification to designs and documentation, production of PDSRs and licensing are adequate. The remaining regulatory issues are being addressed during routine engagements.
[bookmark: _Toc213762284]Matters arising from ONR’s work
The matters arising from the work carried out by ONR specialists are summarised as follows:
Following the judgement identified in paragraph 25, a level 4 regulatory issue (RI-12751) has been raised with the applicant to address the following actions:
review of the pessimistic approach to calculating the maximum package closure time and the requirement for intermittent venting within 10 days;
demonstrate that the overall risk from intermittent venting is ALARP; 
consider the derivation of a maximum closure time on an individual shipment basis;
include all necessary requirements for intermittent venting in the package O&M manual to align with the package OIs; and
This regulatory issue will need to be addressed prior to ONR granting approvals of shipment.
Regulatory query RQ-02037 discussed in paragraph 17 is set as priority T2, indicating that resolution is not essential to complete the design renewal. Some minor follow-up questions were raised regarding EIMT timings and document review and revision. These follow-up questions will be folded into the forthcoming assessments for approval of shipment (PR-01947 and PR-01948).
A dedicated Transport and Handling Frame (THF) is secured to a road haulage flat-bed trailer to carry each 1648C package. This retention system uses the gravity well principle, i.e. the THF has vertically deep fixed stops, in both lateral planes, and a base plate that retains the package and prevents movement in Normal Conditions of Transport (NCT). The PDSR states that “alternative options to the THF, where the gravity principle is utilised, are permitted; however, they will need to be assessed individually for suitability”. Any proposals for alternative options to the existing THF would constitute a modification and would require notification to, and approval from, the GB competent authority.
[bookmark: _Toc213762285]Conclusions
Based on the assessment and inspection activities we have undertaken, I am satisfied that the applicant has demonstrated that the 1648C transport package design is compliant with the relevant legal requirements identified in paragraph 2.
[bookmark: _Toc213762286]Recommendations
I recommend that the ONR Transport Competent Authority Head of Regulation approves the revised transport package design CoA GB/1648C/B(M) (Rev.11) (ref. [4]).
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