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Abstract. The Rosyth Dockyard is located near the city of Edinburgh in Scotland.  The dockyard’s nuclear 
activities centred around the refuelling and refitting of submarines, as well as some submarine decommissioning.  
In 1993, submarine refitting work was transferred to Devonport in Southern England.  This meant that there were 
a number of facilities at the Rosyth Dockyard that were now redundant.  In accordance with UK government 
policy a programme of works was instigated to allow for the decommissioning of these nuclear liabilities.  This 
paper provides a brief overview of work activities performed to allow physical decommissioning to take place.  
Topics covered include  radiological characterisation activities, development of monitoring protocols for 
decommissioning, obtaining relevant environmental authorisations, developing a decommissioning safety case, 
gaining the UK’s Nuclear Installations Inspectorate approval to proceed with decommissioning and an overview 
of some of the post operative clean out (POCO) activities performed.  Edmund Nuttall Ltd were contracted to 
perform the physical decommissioning of the redundant nuclear facilities, that have been subject to POCO, and 
this work commenced in February 2006.  As part of this contract they were to provide a radiological protection 
infrastructure including dosimetry and health physics monitoring.  This paper discusses the radiological protection 
infrastructure established by the decommissioning contractor, the radiological protection aspects of the 
decommissioning work, some of the tools and techniques utilised to date during the nuclear decommissioning, and 
the radioactive waste management processes established for the project.  All activities are referenced to relevant 
aspects of UK nuclear industry best practice and to the Scottish, UK and European regulatory framework. The 
progress to date is discussed and lessons that have been learnt are highlighted. 
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1. Introduction 
 
Rosyth Dockyard is located near the city of Edinburgh in Scotland, United Kingdom.  The nuclear 
activities on the site centred around the refuelling and refitting of submarines.  The site is owned and 
operated by Babcock Marine (Rosyth) Ltd.  In 1993, the UK government announced that submarine 
refitting work was to be transferred to Devonport in Southern England.  This meant that there were a 
number of nuclear facilities at Rosyth dockyard that would become redundant upon completion of the 
refitting programme.  In accordance with UK government policy [1] a programme of works, funded by 
the UK’s Ministry of Defence, was instigated to allow for the decommissioning of these facilities.  This 
paper provides a brief overview of work activities performed to allow physical decommissioning to take 
place.  This paper also discusses the radiological protection aspects of the decommissioning and the 
radioactive waste management processes established for the project.  The progress with the 
decommissioning to date is discussed and lessons that have been learned are highlighted.  
 
2. Planning and preparation for decommissioning 
 
2.1 Site characterisation 
 
A systematic programme of radiological site characterisation was carried out at the beginning of the 
project.  The programme lasted two years and included the following: 
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 2.1.1 Intrusive Surveys 
 
Intrusive surveys were carried out of known areas of contamination at Rosyth Dockyard and the core 
samples taken were subjected to detailed radionuclide analysis. 
 
These analyses confirmed previous experience at Rosyth Dockyard indicating only beta/gamma 
emitting radionuclides were present in the contamination.  This consisted of cobalt-60 and other 
activated radionuclides such as iron-55, nickel-63, carbon-14 and tritium.  Cobalt-60 is a high energy 
gamma and medium energy beta emitter and is relatively easy to detect in the field and its presence 
can be used to provide a surrogate or marker for many of the other species.  Field measurements were 
therefore geared towards the detection of cobalt-60, although sampling and laboratory analysis were 
also undertaken for potentially more mobile radionuclides such as tritium. 
 
 2.1.2 Marine Studies  
 
Liquid Low Level Waste is discharged into the Forth Estuary in accordance with an authorisation 
granted under the Radioactive Substances Act 1993 (RSA93) [2] by the Scottish Environment 
Protection Agency (SEPA).  A programme of underwater sediment sampling and analysis was 
therefore carried out in the areas around the discharge pipeline outlet and elsewhere in the tidal basin. 
 
Rosyth Dockyard has a non-tidal basin with an area of 250000 m2, which is the largest non-tidal ship 
repair basin in the United Kingdom.  Seven laid up nuclear powered submarines are berthed within 
this basin.  The radiation levels in contact with the sediment at the bottom of the basin were measured 
using an underwater probe, and samples of sediment were taken by divers.  No significant radiological 
liabilities were present in the basin’s sediments. 
 
 2.1.3 Facility Studies 
 
Each facility to be decommissioned during the project was studied in detail and a facility study report 
prepared.  Each study described the facility and its radiological use in detail and identified the 
optimum route for decommissioning.  These studies also estimated the resource, time, waste disposal 
volumes and costs associated with decommissioning. 
 
The preparation work for each facility study included reviewing any health physics occurrence reports 
relating to the facility’s operation and the latest health physics survey information.  It also involved 
interviewing personnel who had previously worked in the facility and reviewing old log books 
pertaining to the facility. 
 
Additional sampling and analyses were also performed as required to fully characterise the facilities to 
be decommissioned.  The additional sampling and analysis were used to identify radiological and 
other hazardous material liabilities such as lead and asbestos.   
 
 2.1.4 Land Based Radiation Survey 
 
A gamma radiation survey of the land at Rosyth Dockyard was performed using sodium iodide 
detectors linked to Global Positioning System (GPS) receivers and a datalogger.  This enabled 
radiation survey results to be overlaid onto a map in the form of a radiation contour map.  The system 
used was sufficiently sensitive that it was able to detect slightly enhanced natural radiation levels due 
to granite stone used to construct the docks. 
 
The results demonstrated that radiation levels at Rosyth Dockyard were low and generally in line with 
expectations.  However the survey did highlight one unexpected area of higher radiation levels, which 
upon further investigation was discovered to be due to a small area of contamination in an electrical 
service duct, that was not previously known.  This area was subsequently added to the scope of the 
Decommissioning Project. 
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 2.1.5 Site characterisation conclusion 
 
The results of the radiological site characterisation programme carried out at Rosyth demonstrated that 
the site had relatively low levels of radiological contamination.  The information gathered was 
invaluable in determining the extent of the radiological liabilities.   
 
2.2 Development of monitoring protocols for site decommissioning  
 
There are three main regulators that are concerned with the radiological aspects of the 
decommissioning of Rosyth Dockyard: 
• The Nuclear Installations Inspectorate (NII), which regulates the portion of Rosyth Dockyard 

comprising the Nuclear Licensed Site; 
• SEPA, which regulates the disposal of radioactive wastes; 
• The Defence Nuclear Safety Regulator (DNSR), which is the Ministry of Defence’s own 

regulator.   
 
The end points for decommissioning were known in general terms at the beginning of the project.  In 
terms of the nuclear licensed site it was to demonstrate that “no danger from ionising radiations” 
remains so that the site can be delicensed.  In terms of the remainder of the site it was to demonstrate 
to SEPA that there was no requirement to carry out further decontamination because there is no 
significant risk due to the presence of radioactive substances. 
 
However the means to achieve these end points, and to be able to demonstrate to the regulators that the 
end points had been reached were not known.  In order to resolve these issues at a very early stage in 
the project a monitoring protocol was developed, the application of which would demonstrate that the 
end points had been reached.  The regulators’ and other key stakeholders were consulted during the 
development of the protocol and their agreement to the monitoring protocol was sought and achieved.  
The developed monitoring protocol greatly assisted with the decommissioning project planning and 
costing whilst significantly reducing the regulatory risk to the project. 
 
The monitoring protocol describes the types of radiological surveys, the instrumentation to be used 
and sampling programmes to be carried out in each area to be decommissioned.  Each area has been 
classified according to a system relating to its current and past use and therefore the probability that 
radioactive materials might be present.  These range from controlled areas, where the most rigorous 
surveys and sampling programmes are to be carried out, to areas which have had little association with 
radioactive materials and which therefore require a less extensive survey and sampling programme.  
The surveys prescribed in the monitoring protocol are designed to ensure defence in depth. 
 
The monitoring protocol also defines clearance criteria.  The main clearance criterion stated is an 
anthropogenic radioactivity concentration of 0.4 Bq.g-1, which derives from the Substances of Low 
Activity (SOLA) Exemption Order [3] to the RSA93 [2].  Other criteria have been derived, for 
example, for the monitoring of surface contamination, and these have been related back to the main 
clearance criterion to demonstrate their validity for use in the field. 
 
The main clearance criterion of 0.4 Bq.g-1 applies to the concentration of radioactivity in the waste 
removed.  However when considering residual ground contamination and the requirements for further 
decontamination, it is based on the concept of dose or risk.  The monitoring protocol therefore 
includes an assessment of the radiation doses to members of the public for a range of different future 
land use scenarios, for land contaminated to 0.4 Bq.g-1 with a typical Rosyth radionuclide fingerprint. 
This has demonstrated that the resultant doses and risks are very low and at levels acceptable to the 
regulators.  The doses were dominated by cobalt-60.  The doses from other radionuclides such as 
tritium were found to be insignificant. 
 
2.3 Stakeholder engagement and approval to proceed with decommissioning 
 
Stakeholder engagement was recognised as an important issue early in the project.  Stakeholder 
engagement was achieved by various means throughout the project such as:  
• Presentations to and discussions at the Local Liaison Committees that are attended by local public 
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representatives, regulators, Ministry of Defence and local government officers;  
• Formal consultations with statutory bodies such as the Food Standards Agency and Scottish 

Government during the process to obtain a waste disposal authorisation from SEPA;  
• Establishment of a regulatory interface forum at which key issues affecting the project, such as the 

development and approval of the decommissioning safety case, could be discussed and consensus 
reached between the site licensee and all regulators; 

• Establishment of a Decommissioning Project Stakeholder meeting that is attended by the Scottish 
Government, regulators, the Nuclear Decommissioning Authority, Ministry of Defence and the 
site licensee; 

• Engaging with employees through the company communications system and newspapers. 
 
Overall the early and continuous stakeholder engagement has helped formulate the decommissioning 
approach and accelerate gaining the necessary approvals to proceed with decommissioning. 
 
2.4 Post Operational Clean Out (POCO) activities  
 
POCO is a prerequisite to decommissioning and forms the principal component of the handover of a 
facility to the decommissioning team.  POCO ensures that facilities are handed over to the 
decommissioning team with a significantly reduced radiological inventory. 
 
Prior to handing each facility over for decommissioning, radiological implicated systems were 
flushed/drained, building services isolated, systems (e.g. Nuclear Broadcast System) rerouted and all 
portable plant and equipment removed.  The handover documentation identified the status of all 
building services including those that remained live for decommissioning purposes.  
 
Following POCO and the hand over of the facility for decommissioning, various essential systems 
such as environmental ventilation still required maintenance until the systems were no longer required 
and could be removed.     
 
3. Physical decommissioning activities 
 
3.1 Radiological protection infrastructure 
 
There were a range of facilities to be decommissioned at Rosyth and the relative radiological risks 
associated with the residual liabilities in each facility had to be clearly understood by the 
decommissioning contractor in order to appropriately plan their work and to ensure the health, safety 
and welfare of their work force.  The principle legislation covering work with Ionising Radiations in 
the UK is the Ionising Radiations Regulations 1999 (IRR99) [4].  In accordance with this legislation 
the decommissioning contractor, Edmund Nuttall Ltd (ENL), sourced a suitably qualified and 
experienced Radiation Protection Adviser (RPA) from a sub-contractor (Safety & Ecology 
Corporation Ltd) to act as their qualified expert for all works involving ionising radiation.  The RPA 
was appointed in writing by ENL shortly after the decommissioning contract had been placed.  Work 
was then undertaken to establish ENL’s own radiological protection infrastructure for delivering the 
decommissioning at Rosyth.   
 
Agreements were put in place at an early stage to ensure that the decommissioning work activities 
were adequately planned and risk assessed, see section 3.2.  A team of two suitably qualified and 
experienced health physics surveyors (HPSs) and one radiation protection supervisor (RPS) were 
selected from another sub-contractor (Matom Radiological Services Ltd) to perform radiological 
monitoring and day to day supervision of the nuclear decommissioning activities.   
 
The principle role of the RPA was to advise on all aspects of working with ionising radiation in order 
to keep radiation exposures as low as is reasonably practicable (ALARP) and to advise the ENL site 
agent on arrangements that satisfied the requirements of IRR99 [4], RSA93 [2], the Nuclear 
Installations Act 1965 (as amended) [5], and other relevant UK legislation.  The RPA, RPS and health 
physics monitors were integrated into the decommissioning team as shown in Figure 1.   
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Figure 1: ENL Decommissioning Team Organisation Chart. 

 
The Radiation Protection Supervisor’s principle role was to supervise work with ionising radiation 
under a clear remit of ensuring that ENL’s arrangements for working with ionising radiation were 
followed. In other words, the RPS ensured that the controls specified in the area local rules and in 
specific method statements & risk assessments were implemented.  The RPS, and all other project 
staff, were empowered by the ENL site agent to stop any work if the control measures were 
insufficient.  The RPS was also made responsible for the day to day management of dosimetry 
arrangements that had been advised by the RPA.   
 
All personnel carrying out decommissioning activities were classified persons.  These people were 
issued with a dosimeter to detect external radiations and for certain operations extremity dosimeters 
were also issued.  For personnel involved in the plasma cutting of radioactively contaminated metals 
reassurance whole body monitoring was also specified. To the end of April 2008, the highest 
individual effective dose received by an ENL employee or sub-contractor has been 0.03 millisievert.  
Within the ENL decommissioning team it is anticipated that the highest cumulative individual 
effective dose will be below 1 millisievert by the time that the project is completed in April 2010.  
 
The principle role of the health physics surveyors was to monitor the radiological conditions of the 
work areas, monitor for any changes in radiological conditions, monitor wastes being generated during 
decommissioning, and assist the RPS in ensuring that the radiological control measures were being 
implemented on site.  All monitoring was performed with instrumentation that had been selected as 
suitable for the task and in accordance with the monitoring protocol.  Depending on the task, the type 
of monitoring required varied.  In the method statements and risk assessments there were radiological 
hold points specified for radiological protection purposes.  Further hold points and instrumentation 
were specified to ensure compliance with the licensee’s monitoring protocol for the decommissioning 
of the facilities and/or for demonstrating the clearance/exemption of waste [6] being removed from the 
area.  All instruments were functionally checked at the start and end of the working day with 
radioactive sources.   
 
Overall there has been excellent co-operation and exchange of information between the various 
employers involved in the radiological protection arrangements of this decommissioning work.   
 
3.2 Decommissioning work activity planning and review 
 
A significant amount of work had been done by Babcock Marine (Rosyth) Ltd in planning and 
preparing its decommissioning programme, performing POCO, and gaining approval from the various 
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regulators for decommissioning.  All of the preparatory work, which involved significant stakeholder 
engagement, greatly assisted with the successful delivery of the project.   
 
For the physical decommissioning activities to be performed by ENL, all available information was 
reviewed to help plan a suitable risk assessed methodology.  The detailed facility characterisation 
information was often invaluable in helping to assess the extent of the radiological, asbestos and other 
hazards that may be present in areas that had not previously been worked in by ENL.   
 
All decommissioning work packages were prepared by ENL with early input from their RPA as to the 
methodology.  A team work approach was adopted for finding suitable solutions for the 
decommissioning work.  This often involved brain storming around a table then debating various 
solutions, various control measures and the relative risks.  Depending on the task to be performed, 
personnel of different disciplines were involved in the brain storming meetings and the operatives 
were often asked for their opinions on how to perform the work.  The ENL project team had a diverse 
range of experience from both the nuclear and non-nuclear sectors.  At all times industry best practice 
was followed and wherever possible the project team tried to learn from the experiences of other 
relevant projects. 
 
The outcome of this process was a viable solution that addressed all the hazards that needed controlled 
such as ionising radiations, asbestos, work at height, electrical hazards, manual handling, confined 
spaces and other relevant hazards.  This solution was then written up as the risk assessed method 
statement for formal review.   
 
Following internal ENL review including initial endorsement by ENL’s RPA, the ENL site agent sent 
the risk assessed method statements to Babcock Marine (Rosyth) Ltd for review.  The documents were 
then circulated to the relevant review committee which was either the Nuclear Services Authorisation 
Group (NSAG) or the Decommissioning Review and Acceptance Group (DRAG) depending on the 
type of work and where it was to take place.  Following a period to allow members to consider the 
documents, the relevant committee held a meeting to carry out the formal review.  ENL were 
represented at these meetings.  These meetings were very constructive as the key personnel were 
present and if they had any concerns they could be raised directly and further considered if required.  
These meetings avoided multiple iterations of documents being circulated around personnel, reduced 
time for work packages to be approved and greatly assisted with ensuring that the challenging 
decommissioning programme could be maintained. 
 
3.3 Radiological protection aspects of the physical decommissioning 
 
 3.3.1 General principles 
 
One of the first work activities involved in the physical decommissioning was to hand over a facility 
or an area to the decommissioning contractor.  This could only take place if POCO had been 
performed and if handover certificates were in place stating the current status of all services, 
equipment and materials in the area.  The handover documentation also included the most recent 
health physics monitoring results for that area.  ENL’s project team always did a handover walkround 
to confirm the information and a health physics survey was also performed to check that conditions 
had not changed significantly since the last survey.  As soon as a radiological controlled area or 
supervised area was handed over to ENL, ENL became the radiation employer for that area under 
IRR99 [4] and had to ensure that appropriate arrangements were established to meet all of the 
associated requirements of the regulations. 
 
Upon completion of the handover, a systematic approach was taken in each facility or area to 
decommission or remediate it.  Sometimes adequate information was not available on systems to be 
decommissioned and risk assessed method statements were prepared for performing intrusive 
investigations into tanks, vessels and other areas.  These normally consisted of radiological monitoring 
and taking a series of digital photos for consideration by the project team planning the work.  These 
early intrusive investigations helped to identify the sources of greatest potential radiation exposure.   
 
The working methodologies were developed to reduce or remove these sources of exposure at the 
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earliest opportunity. For example, removal of areas of elevated radiation from ion exchange resins 
trapped on the inside of pipework or removal of spots of contamination in an otherwise radioactive 
material free area.  Sometimes due to the construction of the facility, other plant and equipment had to 
be removed prior to removal of the highest hazard items.  External radiation exposures were mitigated 
in these cases by other controls where possible, such as the use of shielding, maximising distances and 
minimising working times so far as was reasonably practicable. 
 
A wide range of standard decontamination and hazard mitigation techniques were used throughout the 
decommissioning work.  These techniques and mitigations included use of type H vacuum cleaners to 
remove loose powders, use of tie-down materials to prevent spread of contamination, decontamination 
with swabs and wipes, use of portable High Efficiency Particulate Arrestor (HEPA) filtered air 
extraction units, use of temporary containments, use of alarming air sampler units, use of respiratory 
protective equipment and other personal protective clothing.   
 
For all work activities radiological hold points were set.  If these hold points were reached or exceeded 
then the work was stopped, people withdrawn from the area and the working methodology reviewed.  
The use of radiological hold points has helped to ensure that any unexpected radiological conditions 
were promptly identified and further mitigation implemented where required.  The radiological hold 
points varied depending on the task but included such things as ambient radiation dose rate levels, 
contact radiation dose rate levels, surface contamination levels, airborne contamination levels and 
effective dose accrued on an electronic personal dosimeter (EPD).  Dose constraint objectives were set 
for various tasks and if they had been exceeded then this would also have triggered a review of the 
working practice. 
 
The operatives and other project personnel were all given a pre-task method statement briefing, then a 
daily safety briefing.  This process helped to further reinforce the key safety messages to the entire 
decommissioning team (e.g. from the observations of the RPS the previous day) and allowed any 
changes to the working methodology to be discussed with the team.  This daily safety briefing 
supplemented the other information, instruction and training that each decommissioning team member 
had received.  
 
 3.3.2 Low active effluent discharge (LAED) line duct decontamination and decommissioning  
 
The removal of radiological liabilities inside buildings is normally straight forward as there is a 
controlled environment protecting them from the effects of the weather.  The climate in Scotland had a 
significant impact on the design of the control measures for the decontamination and decommissioning 
of the redundant LAED line duct that ran extensively across Rosyth Dockyard.  
 
At some locations along the length of the redundant LAED line duct there was radioactive 
contamination present on the concrete base and on the side walls of the duct that the drain line ran in.  
In some areas this contamination consisted of discrete spots, other areas it was large wide spread 
patches of contamination and in some areas the contamination extended beyond the duct into the 
surrounding soil matrix and surrounding service ducts. 
 
The likelihood of generating significant airborne contamination during digging of soil is very low due 
to the Scottish climate keeping soil damp and due to the fact that the contamination levels in the soil 
were low (close to the exemption limits specified in SOLA [3]). The greatest potential for producing 
airborne radioactive contamination and for spreading radioactive contamination was during the 
removal of the contaminated duct base and duct walls.  In order to have good engineered control of the 
working area and to protect the operatives from the ambient weather conditions, a mobile re-useable 
temporary containment was designed and constructed specifically for this task.  This temporary 
containment was made with a lightweight aluminium frame and with durable plastic shrink wrapped 
onto the frame to provide full weather protection.  Due to the low mass of the temporary containment 
it could be readily moved by six workers using its purpose designed carry handles.  The temporary 
containment was designed with access barriers for contamination control, viewing windows into the 
working area and an installed extract point for connecting to a suitable HEPA unit.  Air sampling was 
performed inside the temporary containment and discharges to the environment were calculated.  The 
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temporary containment was secured to concrete weights in order to stop it moving during periods of 
high winds.  This arrangement was ideal for minimising set up times for decontaminating sections of 
duct.  Prior to the temporary containment being moved to a new location, a thorough health physics 
survey was performed to ensure that there was no residual radioactive contamination present in the 
area that had been worked in. 
 
 3.3.3 Plasma cutting of redundant nuclear facility infrastructure and tanks 
 
For the majority of the decommissioning operations normal techniques such as using reciprocating 
saws, grinders, and unbolting were used for the size reduction of plant and equipment that were 
potentially contaminated.  For some of the work the use of these techniques was viewed to be too 
labour intensive, also it would give a relative increase in external radiation doses received by 
employees due to increased work times, and had other conventional industrial hazards associated with 
it (e.g. white finger syndrome from hand-arm vibrations).  For removal of welded stainless steel sheets 
and size reduction of stainless steel tanks it was more appropriate to use plasma cutting techniques.  
However adequate radiological and industrial hygiene controls were required to minimise the exposure 
of personnel to airborne particulates and fumes.   
 
Laboratory testing has been performed [7] that shows that the most measured particle size distributions 
from plasma cutting of stainless steels are bimodal, with one mode at about 0.2 micrometer and the 
other at about 10 micrometer.  The average Mass Median Aerodynamic Diameters (MMAD’s) for 
these tests was 0.36±0.08 micrometer for stainless steel.  Nuclear facilities in the UK normally use 
class H13 HEPA filters to remove radioactive particulate from the working environment.  Class H13 
filters are defined as being a minimum of 99.95% efficient and are up to 99.995% efficient at 
removing radioactive particulate [8].  Class H13 HEPA filters are designed to be efficient for 
microparticles down to 0.01 micrometers in diameter [9]. The most penetrating size of particle is about 
0.2 micrometer in diameter and particles of larger or smaller diameters will be retained with a greater 
efficiency by filters [10].  Due to concerns that a high proportion of aerosols generated during plasma 
cutting of stainless steel have a very small particle size, it was decided to use local air extraction units 
fitted with Class H14 HEPA filters in addition to a fume extractor unit local to the plasma cutting and 
in addition to the Class H13 filters on the facility ventilation extract system.  Class H14 HEPA filters 
are suitable for aerosols of microparticles and are defined as being a minimum of 99.995% and up to a 
maximum of 99.9995% efficient at removing radioactive particulate [8]. 
 
Figure 2: ENL operatives plasma cutting stainless steel in a confined space at Rosyth Dockyard 
 

 
 
In all areas that plasma cutting took place, the radioactive contamination levels present were 
minimised and radiological controls measures were put in place.  In addition to the engineered 
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controls, plasma cutting operatives wore personal protective equipment (PPE) and respiratory 
protective equipment (RPE) to mitigate against any potential radiation exposures.  Air line fed positive 
pressure breathing apparatus was used for this work, which had an approved protection factor (APF) 
of 2000, see figure 2.  Overall, the use of plasma cutting has significantly accelerated the 
decommissioning of redundant plant and helped to reduce the external radiation exposures of 
personnel through reduced time in controlled areas. 
 
3.4 Management of wastes generated during decommissioning 
 
Throughout the decommissioning work at Rosyth Dockyard, a strong focus was given to the recycling 
and reuse of materials from the redundant nuclear facilities being decommissioned.  During the 
decommissioning work the monitoring protocol was utilised to segregate low level radioactive waste 
(LLW) from wastes with low levels of radioactivity that are exempt from the requirements of the 
RSA93 [2] using the SOLA [3] exemption order.  Table 1 shows the total waste arising from the 
decommissioning and demolition of each facility. All of the wastes were further classified as special 
wastes [11] (hazardous materials such as asbestos) or non-hazardous wastes. Final segregation was by 
waste stream (e.g. concrete/brick, timber, glass, soil, metal, etc) which facilitated recycling and re-use 
of the RSA93 exempt materials.   
 
Table 1: Waste arising from the decommissioning at Rosyth Dockyard to the end of May 2008 
   

Facility Total  
solid 
waste 

(tonnes) 

Percentage by 
weight of low level 
radioactive waste 

Percentage by 
weight of RSA93 
exempt waste [3] 

Old Health Physics Laundry 
 568.1 0.2 99.8 

Submarine Crew Building 
(including former radiochemistry laboratory) 1930.9 0.1 99.9 

Original LAED Line Duct 
 2070.1 2.1 97.9 

Intermediate LAED Line Duct  
 484.9 4.5 95.5 

Refuelling Equipment Store 
 2048.1 0.3 99.7 

Health Physics Building 
 213.1 2.8 97.2 

Redundant Operational LAED Line 
 2.3 0.0 100.0 

Total 7354.5 1.1 98.9 
 
This methodology has delivered a 99.6% by weight recycling rate for non-hazardous RSA93 exempt 
wastes.  A significant proportion of this recycling has come from the crushing of brick and concrete to 
reuse as backfill following the demolition of redundant facilities.  The site stakeholders, including the 
environmental regulator, have been impressed with the high recycling rate on this project. 
 
4. Conclusion 
 
The decommissioning at Rosyth Dockyard has progressed effectively due to the structured and 
rigorous stakeholder engagement, thorough site characterisation work and early formulation of the 
detailed monitoring protocols prior to the decommissioning contract being awarded.   
 
Following the appointment of the contractor a comprehensive radiological protection infrastructure 
was established and radiological protection requirements considered early in the development of work 
methodologies.  The positive relationship and open discussions between the personnel of Edmund 
Nuttall Ltd and Babcock Marine (Rosyth) Ltd was essential in developing risk assessed method 
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statements which were able to be endorsed by the relevant review committees without multiple 
reviews and resubmissions. 
 
During the decommissioning works risks from radiological and other hazards were successfully 
reduced so as to be as low as was reasonably practicable.  The use of innovative techniques such as 
lightweight mobile containments and plasma cutting have contributed to the reduction in dose and the 
efficient execution of the works.  An exceptionally high waste recycling rate was achieved by early 
investigation of all opportunities to reduce, reuse and recycle waste materials. 
 
The decommissioning project is scheduled for completion by April 2010.  The project team is 
committed to maintaining and developing on the success of the project to date, to ensure completion to 
programme and budget while continuing to uphold best practice in radiation protection and providing 
a safe and healthy working environment. 
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