
 

 

Topical Area 4 – Radiation Protection at Workplaces  

Radiation Protection at UKAEA’s Solid Waste Plant at Harwell 
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1 A background to Harwell 

Harwell was chosen as the UK’s centre for civil nuclear power research 
and development in the 1940s.  The United Kingdom Atomic Energy 
Authority (UKAEA), owner and principle resident of the Site, gained an 
international reputation for excellence.  Much scientific research and 
development was carried out during many years of operation.  Facilities 
at the site included Material Testing Reactors and radiochemical 
research facilities.  By the mid 1980s, the site was known as the Atomic 
Energy Research Establishment (AERE). 
In addition, other organisations such as National Radiological 
Protection Board (now Health Protection Agency), the Rutherford 
Appleton Laboratory (RAL) and the Medical Research Council carried out 
important scientific research and development on the campus just 
outside the UKAEA areas. 

During the last few decades, there has been a change of direction for 
UKAEA and the site.  For example, new enterprises have appeared on 
site.  These include the building of the Diamond Synchrotron (the UK’s 
largest investment in science for thirty years) at RAL.  Other residents 
have been on site for a number of years.  These include REVISS, a 
supplier of Co-60 sources used in sterilisation plants. 
At the same time, UKAEA nuclear facilities from the old AERE have been 
subjected to a decommissioning programme.  This is now being driven 
by the UK’s Nuclear Decommissioning Authority (NDA).  Various 
facilities have already been decommissioned and restored to green field 
status under the guiding hand of UKAEA. 
For example, a major land remediation project was successfully carried 
out in old radioactive and chemical storage facilities to the south of the 
site. 

During its early days, the old AERE was primarily staffed by UKAEA 
employees.  During the last decade, certain parts of UKAEA were 
transferred to private undertakings.  In addition, many new companies 
(including the privatised parts of UKAEA) started providing contractual 
support to the UKAEA organisation. 

One of the authors started work as a UKAEA employee in 1987.  His 
division was included in the group that was privatised as AEA 
Technology plc during the 1990s.  A few years after this, RWE NUKEM 
bought the nuclear and health physics components from AEA Technology 
plc.  This author was then seconded to work back with UKAEA. 
The second author also started work under UKAEA before being 
transferred under privatisation to AEA Technology plc.  He then 
accepted a job back with UKAEA shortly after the privatisation 
procedure.  

In much of the radiological protection work at Harwell, a partnering 
relationship has developed between UKAEA (as landlord) and RWE 



NUKEM (as a principle contractor).  This partnering relationship has 
been assisted by some of the strong historical links between parts of 
the two companies.



 

2 What is the Solid Waste Plant? 

The Solid Waste Plant was originally built to process and sentence 
radioactive waste from the research, development and nuclear 
operations carried out by UKAEA at its Research Establishment at 
Harwell and its other sites.  Low Level Waste (LLW) would be sent for 
disposal to Drigg in Cumbria.  Intermediate Level Waste (ILW) was 
originally sentenced for disposal at sea.  However, since this route was 
closed, ILW has been both processed and temporarily stored in the Solid 
Waste Plant.  During the years, the facility expanded to include more 
storage buildings and new facilities.  These are described below. 

Now that UKAEA is carrying out decommissioning operations on its 
active facilities, the plant is a key feature in accepting, processing and 
sentencing wastes from the decommissioning process.  In addition, 
UKAEA currently has a programme of work to re-package older waste 
from Harwell’s early days of research and development.  

The facility is managed by UKAEA.  Operations are carried out mainly 
by UKAEA staff, supported by some contractors. 

UKAEA also has a core Health Physics management team comprising a 
Health Physics Manager, Radiation Protection Advisers (RPAs) and 
Health Physicists.  This team sets and provides advice on compliance 
with radiological standards and manages the health physics support 
contracts. 

RWE NUKEM is one of the Health Physics support contractors.  Currently 
two RPAs (including one of the authors) are seconded to UKAEA to work 
within the team as Building Health Physicists.  In addition, RWE NUKEM 
supplies Health Physics Surveying staff who carry out all radiological 
monitoring (eg radiation surveys, contamination surveys and operation 
of air sampling equipment).  Finally, RWE NUKEM provides an Approved 
Dosimetry Service and an instrument calibration service.   

3 General Radiological Protection Issues 

Radiological protection is, of course, key to the running of the facility.  
Where practicable, engineered solutions are preferred.  Where this is 
not possible, work relies on a wide range of ALARP measures. 

All work must comply with UKAEA’s Nuclear Site Licence and the United 
Kingdom’s Ionising Radiations Regulations 1999 (IRR99).  These require 
that the employer carries out a variety of duties.  A selection of these 
are highlighted and discussed. 

• Before an employer commences a new activity involving work 
with radiation, he shall make an assessment of the risk to any 
employee and other persons for the purpose of identifying the 
measures he needs to take to restrict the exposure of that 
employee or other person to radiation. 

• Every radiation employer shall take all necessary steps to 
restrict so far as is reasonably practicable the extent to which 
his employees and other persons are exposed to ionising 
radiation.  All doses must be As Low As Reasonably Practicable 
(ALARP). 



• The employer shall designate as classified persons staff who are 
likely to receive an effective dose in excess of three-tenths of 
any relevant dose limit. 

• Every employer shall designate as a “controlled area” any area 
in which  
special procedures are required to restrict significant exposure 
or where any person working in the area is likely to receive a 
dose greater than three-tenths of any relevant dose limit. 
An employer shall designate as a “supervised area” any area 
where it is necessary to keep the conditions of the area under 
review to determine whether the area should be designated as a 
controlled area. 

• Every employer who designates an area as a controlled or 
supervised area shall ensure that levels of ionising radiation are 
adequately monitored and that working conditions in those areas 
are kept under review. 

• Every employer shall ensure that an assessment is made of all 
doses of radiation received by classified persons which are likely 
to be significant. 

The following highlights a selection of the key concepts behind general 
radiation protection in the plant. 

3.1 Justification and Risk Assessment 

All work involving radiation must be justified.  The risks must be 
assessed against the benefits gained from carrying out the work. 

UKAEA has prepared a Safety Case for the plant which assesses the risks 
from planned work and the appropriate controls to restrict risks to as 
low as reasonably achievable.  Changes to routine operations may be 
assessed using a formal “Modification” or “Alteration” process where 
the change is justified and potential dose uptakes estimated and 
controlled. 

In day-to-day operations as well, it is important to consider whether 
any job is justified.  For example, in size reducing waste, plant 
management must balance the benefits to be gained from reducing 
waste in size against the dose (or potential dose) received while 
carrying out the operation. 

In all work, a risk assessment must be carried out to ensure that all 
hazards have been addressed and that the work is compliant with UK 
regulations. 

3.2 Engineered facilities 

Where practicable, it is better to provide an engineered solution rather 
than having, for example, staff handling waste while simply dressed in 
PPE.  However, parts of the waste plant were built many years ago.  
The cost of re-designing and building a new plant would be prohibitive.  
In addition, some of the work can involve intricate manipulations of 
equipment which would not be easy to do using remote facilities. 

However, the Vault Store complex (described below in section 4.3) is a 
relatively new facility.  This plant relies heavily on engineered 



facilities and remote handling equipment to deal with its Intermediate 
Level Waste. 

3.3 Optimisation Principles 

One method which contributes to optimising the dose uptake is to use a 
“Hazop” ie a hazard and operability study.  The purpose of the hazop 
is to gather together specialists who have knowledge of the proposed 
changes.  For example, engineers, designers, Radiation Protection 
Advisers, plant operators, safety case authors etc will meet and discuss 
systematically every aspect of the planned operation from cradle-to-
grave.  Key words are used to address risks eg radiation, 
contamination, fire hazards. 

In addition, operations are required to consult Health Physics staff for 
all work involving radiation.  Often this can be for relatively low risk 
jobs like carrying out plant maintenance.  However, by planning the 
work from cradle to grave, the dose uptake can be reduced to as low as 
reasonably practicable.  This close liaison can also ensure that all legal 
obligations are met to comply with IRR99. 

 

3.4 Accessing and leaving areas 

All areas within the complex are designated under IRR99 as either 
supervised or controlled.  These are further characterised (using 
UKAEA’s radiological protection standards) as designated because of 
radiation and / or contamination.  A further description shows whether 
the risk is “high”, “moderate” or “low”.  This helps increase hazard 
awareness and improve exposure control. 
Local Rules have been prepared for the areas, which show the minimum 
requirements or conditions for entering the areas.  These documents 
are kept to a few pages in length, and are displayed in the various 
areas.  

Controlled areas are located in secure parts of buildings.  Where 
contamination may pose a risk, areas are only accessed via carefully 
controlled barriers.  At these barriers, staff don appropriate PPE and 
dosimetry.  When leaving an area via a barrier, contamination checks 
are carried out to supplement these which are used at the various 
workfaces. 

A typical barrier arrangement prior to exiting a contamination 
controlled area is given. 

• Staff monitor using a whole-body contamination monitor and 
hand held frisking probes. 

• Dosemeters and tools are monitored at the barrier. 
• Coveralls are returned to a storage bin inside the contamination 

controlled area for further monitoring before re-use. 
• Shoes or overshoes are removed while sitting on the barrier. 
• Personal Air Samplers (PASs) and electronic dosemeters are 

returned to the Health Physics office. 
• Hands are washed and dried. 
• If staff have worn a PAS, then they are required to provide a nose 

blow at the end of the working day. 



• Finally, staff carry out re-assurance monitoring using another 
whole-body contamination monitor before leaving the building. 

It should be stressed that this is just to access and leave an area.  
Access to higher risk workfaces within the area (eg pressurised suit 
area) will require an additional set of procedures, examples of which 
are given below. 
Thus, as can be seen, radiological protection at the plant uses a 
“defence in depth” approach to protect against contamination. 

3.5 Classified and Monitored staff 

Staff who carry out active operations have been classified under IRR99. 

There is a selection of staff who are not thought to require 
classification.  However, these staff consist of managers and 
supervisors who require infrequent access to controlled areas.  Thus, in 
order to provide reassurance, these staff are termed as “monitored 
workers”.  They are issued with appropriate dosimetry to help 
demonstrate that they do not need to be classified. 

3.6 General principles in facilities 

Within the facilities, the general environment is carefully monitored by 
RWE NUKEM Health Physics Surveyors.  As a minimum, routine surveys 
are carried out following a survey schedule that has been agreed 
between the UKAEA RPA and the facility manager.  When carrying out 
active operations, a defined number of Health Physics surveyors 
accompany each work group.  The surveyors will carry out on-the-job 
monitoring to ensure operations are carried out as planned. 

All radiological monitoring instruments are calibrated at least once per 
year (as required by IRR99).  In addition, Health Physics Surveyors carry 
out daily checks using test sources to ensure that instruments are 
functioning correctly. 

Alarming gamma-ray monitors are located at key positions.  These are 
set to alarm at dose rates which would be considered unusual, and staff 
would vacate the area if the alarm sounded unexpectedly.  In addition, 
a strict air sampling regime is in place where there is a potential for 
low level chronic releases from engineered containment.  Alarming 
activity in air monitors are positioned at strategic locations to provide 
an alert to significant breakdowns in contamination containment or 
control.  These are set to alarm should the presence of airborne 
contamination be detected. 

It should be noted that radon can sometimes lead to problems with the 
air samplers.  Measurements have shown that the radon concentrations 
are much less than 400 Bq/m3.  However, the facilities do hold radium 
waste, and the nature of the building means that naturally occurring 
radon from the ground may be sucked into the buildings.  The daughters 
can then plate-out on the air sampler filters, and set the alarms off.  
Staff evacuate the area, and Health Physics retrieve the filters.  These 
are counted and assessed to determine whether the alarm was caused 
by radon daughters or some other contaminant. 

In addition to looking after people, it is also important that UKAEA 
looks after the environment.  Harwell has a variety of authorised 
discharge limits for radioactive materials. For the waste plant, most 



discharges occur when air is vented out of stacks from the buildings.  
The air first has to pass through HEPA filters which remove the vast 
majority of particulates.  Samplers are located in the stack systems 
which measure the amount of activity discharge to the environment.  
These results are reported on a regular basis to the United Kingdom’s 
Environment Agency (EA). 

Recent results show that the waste plant discharges are only a small 
percentage of the limit agreed between UKAEA and the EA. 

3.7 Dosimetry 

Most dosimetry is provided through RWE NUKEM’s Approved Dosimetry 
Service (ADS).  This is located on the Harwell site.  The different groups 
of staff within the facility are provided with dosimetry that is 
specifically targeted to their work patterns and has been agreed in 
advance with the ADS. 

External Dosimetry is assessed using a variety of dosemeters.  All 
classified and monitored staff are provided with an OSL whole body 
dosemeter for gamma and beta dosimetry, and, if appropriate, a CR-39 
dosemeter for neutron dosimetry.  Badges are issued for periods of one 
or three months depending on exposure risks.  Due to the nature of 
some operations, staff may find that doses to the fingers are higher 
than doses to the body.  In this case, extremity TLDs are issued.  In 
addition, for some waste sorting, eye dosemeters are also issued. 
Results from these dosemeters are reviewed after processing and 
entered on staff dose records to comply with the requirements of IRR99. 

All staff who access a radiation controlled area or carry out work with 
radioactive material are also required to wear Electronic Personnel 
Dosemeters (EPDs) so that on-the-job dose assessment can be carried 
out.  These instruments provide digital read-outs of whole body gamma 
dose which can assist staff in controlling a job.  Additionally, the EPDs 
are set to alarm if staff exceed task specific dose targets or are 
exposed to elevated radiation dose-rates. 
The information from the EPDs is down-loaded to a computer after use.  
The doses (both penetrating and surface) and dose-rates recorded by 
the EPDs can be used to help assess the radiological conditions which 
the wearer was working in.  This can be particularly useful if a member 
of staff has received an unexpected dose, as the EPDs can record the 
times when the doses were received or when the wearer was exposed to 
the elevated dose rates.  

Internal dosimetry is assessed using a variety of techniques.  The 
primary dose assessment technique for workers accessing 
contamination controlled areas is the Personal Air Sampler (PAS). This 
assesses airborne contamination.  Filters from these are assessed 
promptly to determine if the wearer could have breathed in any 
contamination.  A final count of the samples is made after allowing a 
seven day decay for radon daughter products, and this final result (if 
any) is entered on the wearer’s legal dose record.  PAS wearers are 
required to provide a nose blow on completion of active work.  The nose 
blow is only assessed (using bioassay techniques) should the PAS show a 
result of concern. 

Bioassay sampling also provides an important tool in the plant.  
Workers involved in active operations provide routine bioassay samples 



(urine and faecal) which are assessed for the isotopes of concern (eg Pu, 
Am and Ra).  Anyone suspected of being involved in an incident (eg a 
wound in a contamination controlled area) would be asked to provide 
special samples to assess if an intake had occurred and to calculate the 
magnitude. 

Selected staff are also provided with radon dosemeters to assess dose 
from radon and its daughters.  These are worn for periods of three 
months.  Information is supplemented by radon dosemeters positioned 
at various parts of the plant to assess radon levels.  Kusnetz sampling 
is also used to assess radon levels. 

A key to the success of the dosimetry regimes is a close working 
relationship between staff in the plant and the ADS.  Staff 
representatives have been appointed to act as liaisons between the 
facility and the ADS, and ensure the smooth co-ordination of the 
dosimetry programme. 

4 Specific operations 

The solid waste plant has a variety of facilities and waste streams used 
in the processing and temporary storage of the solid radioactive waste 
legacy.  The latter consists of a wide variety of challenging wastes such 
as drums containing low level waste from old laboratories and 
intermediate-level waste from reactors.  In addition, UKAEA collected 
old radioactive sources, in many unusual shapes and forms, from such 
places as universities and hospitals as part of the UK National Disposal 
Service (NDS).  

The Solid Waste Plant comprises a number of projects where engineered 
solutions, specialised knowledge and experience are used to carry out 
such functions as size reduction and repackaging of waste. 

Low-level waste is sent to the UK repository at Drigg.  Intermediate–
level waste is stored temporarily on site pending a decision on its fate. 

A small selection of operations, with details on the accompanying 
Health Physics issues, is provided below. 

4.1 Decontamination Facilities (Decontam) 

The Decontamination Facilities (Decontam) are used to process Contact 
Handled Intermediate Level Waste and Low Level Waste.  For example, 
size reduction of waste may take place here.  In addition, equipment 
can be decontaminated using these facilities.  For example, currently 
all master slave manipulators from remote handling cells are cleaned 
and decontaminated here. 

Some of the work is carried out in a segregated area with a grilled 
floor.  This is only used for work considered to be of a lower risk.  
Inside the grilled area is a modular containment (moducon).  This is a 
large container with ventilation in which staff can carry out operations 
wearing coveralls, gloves and air-fed air hoods.  Waste that carries a 
higher risk of airborne contamination can be processed in this moducon.  
For example, some industrial and household smoke detectors were 
received and repackaged into new containers in anticipation of ultimate 
disposal. 



The Decontam facility was also used to carry out size reduction of 
waste from such places as universities and hospitals as part of the UK 
National Disposal Service (NDS).  

The above work demands significant Health Physics input.  On-the-job 
monitoring is carried out by Health Physics surveyors to ensure that no 
untoward contamination or radiation levels are encountered. 

There are two pressurised suit facilities in the complex.  One of these, 
known as the Pressurised Suit Area (PSA), is used to handle waste 
contaminated with elevated levels of alpha emitters.  Work might 
involve repacking of heavily contaminated ILW.  The second facility, 
known as the Posting and Packing Area (PPA), is used to handle lower 
risk contaminated waste.  This area is used to carry out such operations 
as repacking of certain NDS wastes. 

Health Physics plays an important part in the operation of a pressurised 
suit area, especially in assisting operators when they exit the facility 
on completion of an operation.  In PSA, this is carried out using a staged 
corridor where cleaning, monitoring and decontamination are carried 
out on the operators.   A typical exit procedure for operators dressed in 
pressurised suits in PSA is as such: 

• operators discard outer aprons and outer layers of gloves from 
the pressurised suits; 

• operators take a shower and assist each other in washing the 
contamination from the suits; 

• operators dry each other; 
• operators move into first room in corridor; 
• health physics surveyor monitors the operators; 
• if clean, an assistant removes the top part of the pressurised suit 

and a surveyor places a respirator on the operator’s face; 
• operator steps out of rest of suit and passes through door to next 

stage of corridor; 
• reassurance monitoring is carried out by another surveyor;  
• operators exits corridor; 
• operators follow barrier procedures for leaving the building (eg 

further monitoring and provision of a nose blow). 

Air samplers are run at key places during the operation.  If loose 
contamination is present after showering and initial cleaning, then the 
operators may take further showers.  They may only progress down the 
corridor if the monitoring shows that decontamination has been 
successful. 

After all operators have exited the corridor, the floors and walls of the 
corridor are cleaned and left to dry. 

Once the pressurised suits have completely dried, Health Physics take a 
large selection of different smears from the various parts of the suits 
(both on the inside and the outside).  If these are clear of 
contamination, then the suits are cleaned further and prepared for re-
use. 

  A zero tolerance contamination culture is used through-out.



 

4.2 Outbuildings 

A variety of outbuildings are used to store different wastes.  Two 
examples are briefly described. 

The “Drigg shed” is used to store low level waste which is ultimately 
dispatched to the UK’s low level waste repository at Drigg.  Waste is 
simply moved into the store as a temporary measure, and then 
transported to Drigg for disposal.  All operations are carefully 
monitored and recorded to ensure compliance with UK transport 
regulations.  Health Physics surveyors carry out monitoring of waste 
prior to dispatch. 

The “Sea Drum Shed” contains a variety of sealed waste drums that 
were originally destined for disposal at sea many decades ago.  This 
action was stopped, and the store now contains a variety of UKAEA and 
GE Healthcare waste.  Work is currently ongoing to remove the GE 
Healthcare waste to this company’s sea drum processing unit on the 
Harwell site. 
This store was built many years ago, and is not ventilated.  Thus, when 
the large shutter doors are closed, there is a large build up of radon 
from radium waste inside the drums.  Radon dosemeters are used to 
assess average levels inside the building, and these have shown that 
levels can vary between approximately 3000 Bq/m3 and 8000 Bq/m3.  
Thus, prior to carrying out any work in this area, the doors are opened 
for at least one hour to let the radon dissipate.  
It should also be noted that the dosemeters are used to assess radon 
discharges for onward reporting to the UK’s Environment Agency. 

4.3 Vault Store complex 

Much of the intermediate level waste is stored in cans in vertical, below 
ground storage tubes in connected buildings. Before 1988, waste was 
stored in mild steel cans.  In some cases, the mild steel corroded and 
cans cracked.  The contents were subsequently spilled into tubes.  In 
later times, better stainless steel cans were used. 
It should also be noted that the recording of the contents was not as 
stringently controlled in Harwell’s early days. 

UKAEA has designed and built to modern standards a waste retrieval 
plant to retrieve, repackage and temporarily store intermediate level 
waste from these storage holes.  The opportunity is also being taken to 
record the contents of cans and provide a more thorough inventory of 
the waste. 

Retrieval from the holes follows two methods.  

• Gamma gates and flasks are be used to retrieve more recent 
waste that is stored in the stainless steel cans.  The gamma gate 
is a large shielded interface that is placed over the hole. It is 
designed to provide shielding while the plug is removed from the 
top of the storage hole.   A heavily shielded flask is placed over 
the gate.  The waste can is then winched into the flask. 

• The second option employs the use of a Retrieval Machine (RM).  
This machine is a large, heavily shielded, cuboid shaped unit, 
with viewing window and manipulators.   It can be placed over 



the storage holes which contain the older waste drums.  The unit 
provides containment and has ventilation systems attached.  This 
provides good protection when removing the older waste, where 
cans may be in poor shape.  The hole plug is removed and the can 
raised using a winch.  The manipulators are used to deal with any 
loose pieces of waste.  After the initial sorting, the waste can is 
placed in a transfer flask positioned at the side of the RM. 
After each RM operation is complete, the RM is disassembled, 
monitored and decontaminated.  The storage hole from which the 
waste was removed may also be contaminated at its lip following 
the removal of the waste.  Decontamination is carried out on this 
by staff working within a movable modular containment 
(moducon) which is placed over the hole. 

Health Physics staff provide key support to these operations.  Areas are 
restricted to essential staff in respirators during certain operations.  
When removing flasks and dismantling the RM, HP staff carry out on-
the-job radiological monitoring as the work progresses.  Contamination 
is checked using smears and by direct measurement.  When 
contaminated surfaces are cleaned, HP monitor these to assess the 
progress and success of the job.  It is very important that UKAEA 
Operators and RWE NUKEM Surveyors work closely as a team to 
facilitate the smooth running of this operation. 
Static air samplers are run in close proximity to the vicinity of the 
work.  Surveyors change filter papers at suitable times to verify that 
there is no airborne hazard. 

Once a waste can has been removed from a storage hole, it is moved 
using a flask to a series of shielded and self-contained Head End Cells.  
Work inside the cells is primarily carried out using manipulators.  The 
waste can is transferred from the flask to an input cell.   The can is 
then moved to an assay cell where it is inspected by a segmented 
gamma scanner and neutron interrogator.  The can is then moved to a 
packing cell, where the waste is removed and catalogued. The waste is 
then placed, via a port, in a new can situated in a fourth cell.  A lid is 
attached to the new can.  The can is then sentenced accordingly.  In 
some cases, waste is found to have decayed sufficiently that it can be 
diverted and assigned as LLW.  The other waste is removed from the 
cells and placed in an adjoining Vault Store made of reinforced 
concrete.  Cans will be temporarily stored here until UKAEA is ready to 
carry out future operations on this waste (see below). 

The Head End Cells and Vault Store all employ shielded and remote 
handled facilities, thus reducing operator dose.  In addition, the 
facilities are ventilated and air is discharged via stacks which are 
carefully monitored and controlled.  

Most of the retrieval operations have gone very well.  Occasional 
challenges have presented themselves which require careful 
consideration.  One of the more challenging items of waste is a large 
Reactor Gas Rig which had been placed directly into a storage hole 
many years ago.  Records on the activities and dimensions had proven 
unsatisfactory in planning for the removal of this large piece of 
equipment.  A preliminary reconnaissance was carried out using a 
moducon placed over the storage hole.  The rig was raised slowly, and 
dose rates measured.  Hold points and dose restraint objectives had 



been carefully set when planning the operation. 
The rig was found to be very contaminated, and hence was returned to 
the storage hole.   It is planned that this will be dealt with at a later 
stage of the waste processing programme. 

5 Contingencies 

All staff in the facility are expected to work to the highest standard.  
However, it is recognised that an incident could occur.  For this reason, 
UKAEA carries out training and emergency exercises on a routine basis.  
Facility training will involve facility staff, Health Physics and the 
Harwell Site Emergency Response Team. 
Individual facilities will organise exercises based upon plant 
operations.  Scenarios are produced in advance.  The exercises are 
driven by staff who provide key information when required.  Observers 
assess the exercise and produce comments.  Lessons learned are 
discussed and implemented. 

All facilities produce local emergency response plans.  The main thrust 
of these is the protection of staff.  When an incident occurs all staff 
will evacuate from the incident area (“Red Area”) to a pre-identified 
intermediate safe area (“Amber Area”).  Emergency response staff and 
Health Physics will then ensure safe evacuation from the “Amber Area” 
to a final safe area (“Green Area”).  The aim of this is to ensure there 
is no spread of contamination.  To this end Health Physics will set up a 
zoned barrier and carefully monitor staff out of the “Amber Zone”.  
Gross decontamination would take place in the first zone of the barrier.  
Re-assurance monitoring is then carried out in the second zone of the 
barrier. 

In all events the preservation of life takes priority over all other 
considerations. 

UKAEA is required under Licence Condition 11 of its nuclear site 
operating licence and under the Radiation (Emergency Preparedness and 
Public Information) Regulations 2001 to produce an emergency plan. 

UKAEA hold a demonstration Level 1 exercise annually to demonstrate 
its ability to respond to the on-site emergency plan.  This annual 
demonstration exercise is observed and assessed by the Nuclear 
Installations Inspectorate (NII). 

UKAEA will also exercise the response to its off-site emergency plan 
(Level 2 exercise) every three years.  These off-site exercises also 
involve such organisations as the local councils, emergency response 
organisations, County Emergency Services, Environment Agency, NII, 
Thames Water, etc. 

6 Future operations in Bld 462 

The future will bring further challenges, especially with the 
involvement of the Nuclear Decommissioning Authority.  
New facilities and processes are already being planned and 
implemented. 
For example, a new Retrieval Machine is due to be commissioned later 
in 2006. 

In addition, RWE NUKEM is the principal contractor to UKAEA in the 
construction of a cementation plant to set waste in a matrix.  This will 
help further immobilise the waste pending long term storage. Waste 



from the Vault Store will be processed in this facility and then returned 
to the Vault.  It will remain in the Vault pending a decision on the fate 
of ILW in the UK. 

7 Conclusions 

The paper provides an overview of the solid waste plant at Harwell.  
Examples of waste streams, processes and the supporting Health 
Physics measures have been briefly described. 

It is clear that all waste operations involve close team work between 
staff from UKAEA Operations and Health Physics staff from both UKAEA 
and RWE NUKEM.  Work must be planned carefully, and radiological 
conditions monitored to ensure that the job is progressing smoothly and 
workplace exposure remains as low as reasonably practicable.   
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