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Introduction 

This volume defines the Waste acceptance Criteria for High Compaction Services provided by 
LLWR for Low Level Waste for volume reduction treatment. 

Scope 

These Conditions for Acceptance (CFA) represent the requirements for Receipt and 
Supercompaction of radioactive waste.  

Service Suppliers 

The Supercompactable Waste Treatment Service is provided by Sellafield Ltd using the Waste 
Monitoring And Compaction Plant (WAMAC). 

Variations 

Alterations to these requirements are only permitted via the submission of a Waste 
Consignment Variation Form. 

Waste Acceptance Criteria 

Waste consignments for High Force Compaction must satisfy the conditions detailed in the 
Waste Acceptance Criteria Overview, Ref: WSA-WAC-OVR, and this Service Volume.  

1. Physical Properties 

Waste for High Force Compaction (HFC) shall be Compactable Wastes which means those 
wastes for which best practicable means are sufficient to render them into a form suitable for 
HFC and which if subject to HFC and allowing for Reassertion could reasonably be expected to 
be reduced in volume by 30% or more. 

Reassertable materials are materials which retain significant energy after compaction, with the 
result that rupture or explosion of the puck is likely to occur once the compaction forces are 
removed.  Examples of reassertable materials are rubber boots, gloves, plastic sheeting etc.  
Unless operational experience indicates otherwise, in loading waste of this type, the 
recommendation is that the quantity of reassertable material per drum should be limited to not 
more than 30% by volume.  

Where the quantity of reassertable materials per drum cannot be limited to 30% by best 
practicable means and in particular where the waste is subject to in-drum compaction, then the 
drummed waste is deemed to be Uncompactable Waste.  Where deemed to be Uncompactable 
Waste it should be consigned in accordance with the arrangements outlined in the Low Level 
Waste Disposal Service Waste Acceptance Criteria (WSA-WAC-LLW) 
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Loose compactable waste may be delivered to WAMAC. The correct waste streaming at source 
by the customer greatly improves the operating efficiency of WAMAC and ensures best use is 
made of disposal capacity at the LLWR. There are two receipt options for compactable waste at 
WAMAC: 
Line 1 is for bagged or wrapped waste only. 
Line 2 is mainly for shreddable material exhibiting the following properties: 

·  No individual item shall exceed 100kg. 
·  The maximum width of an individual item is 1000mm, the maximum length of an 

individual item is 2000mm. 
·  Waste shall be dry and compactable. 

S-1.1. Materials to be excluded or prepared and mad e safe 

S-1.1.1. Liquids 

No free liquor shall be present in the waste and in all instances shall not release more than 1% 
by volume of liquid during HFC.  In addition the non-aqueous content of any liquid in the waste 
shall be treated so that the volume that will be released during HFC does not exceed 0.05% of 
the volume of the wasteAny aqueous and/or non-aqueous liquid waste shall be fixed in a solid 
matrix (e.g. cement) which will not result in release of liquid under applied loads of up to 
400kN/m2. 

S-1.1.2. Asbestos 

The consignment of compactable asbestos waste to the WAMAC facility for HFC is not 
permitted with no exceptions. 

S-1.1.3. Toxic gas 

Waste shall not contain, or be capable of generating, any toxic gases, vapours, or fumes 
harmful to persons, or causing an explosive hazard, during normal operations.  

S-1.1.4. Dust and powders 

Waste capable of generating powder or dust shall be contained in a breathable polycotton sack 
such that air can escape through the fabric but the powder or dust is retained during HFC. 

S-1.1.5. Infectious and pathogenic materials  

Waste containing biological, pathogenic or infectious materials listed within Hazard Groups 2, 3 
or 4 produced by The Advisory Committee on Dangerous Pathogens (UK - HSC) shall be 
excluded from the waste or treated so that there exists no viable micro-organism(s) from Hazard 
Groups 2, 3 or 4.  Any method employed to treat the waste shall be approved in advance by 
LLW Repository Ltd  by the Waste Consignment Variation Form route. 
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S-1.2. Articles To Be Excluded 

The following articles shall be excluded unless treated, prepared or made safe by a method 
approved in advance by LLW Repository Ltd by the Waste Consignment Variation Form route. 

S-1.2.1. Pressurised gas receptacles and aerosols 

Pressurised gas receptacles and aerosols as defined within The Carriage of Dangerous Goods 
(Classification, Packaging and Labelling) and Use of Transportable Pressure Receptacles 
Regulations 2004 (or as amended) 

S-1.2.2. Sharp objects and Glass 

Sharp objects and glass shall be contained within secondary packaging or containment within a 
drum such that they could reasonably be expected, based on previous performance, to remain 
contained during routine mechanical handling of the drum and in the event of a drum rupture 
during HFC.  

S-1.2.3. Heavy gauge steelwork 

Heavy gauge steelwork, and other items which could reasonably be expected to offer a 
significant and/or non-uniform axial resistance during HFC, is deemed Uncompactable Waste 
and therefore unsuitable to be Consigned to WAMAC. 

S-1.3. Further non-radiological requirements 

Where materials are added to the waste, then the Customer shall use reasonable efforts to limit 
the quantity of non-waste materials present in a Consignment. In particular, it is not acceptable 
to purposely dilute waste or add shielding materials for the sole purpose of achieving 
compliance with this specification. 

2. Radioactivity limits 

S-2.1. External non-fixed contamination 

External non-fixed contamination levels on Transport Containers and Disposal Containers at the 
time of dispatch shall be as low as reasonably practicable and in any case not more than 4 
Bq/cm2 beta/gamma and 0.4 Bq/cm2 alpha averaged over an area of 300 cm2 (or the area of the 
surface if less than 300 cm2) 

S-2.2. Activity limits 

The activity of any Consignment of solid waste for disposal as low level waste at the Low Level 
Waste Repository shall not exceed the following values: 

GBq/te 

 i)    All alpha-emitting nuclides         4 
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 ii)   All other radionuclides not included in (i) above     12 

 

The specific activity content of a Wastestream over the lifetime of the Wastestream shall not 
exceed the following values, expressed in GBq/te 

 i)   All alpha-emitting nuclides         4 

 ii)  All other radionuclides not included in (i) above      12 

In accounting for radioactivity against these Consignment limits, the activity of Short Half-Life 
decay products with half-lives of less than three months shall not be accounted if they are 
present in amounts not exceeding those which could be present through decay of accounted 
nuclides. 

S-2.3. Dose rate 

For compactable filters delivered in Full Height IP” containers (see S-3.3 “Filter waste” below), 
Radiation levels on an individual filter must not exceed 100 micro sieverts per hour gamma. 

S-2.4. Fissile content 

LLW consignments may contain mixed wastes that are lightly surface contaminated with fissile 
material.   

Waste containing isotopes needing criticality control1shall not be Consigned unless LLW 
Repository Ltd  has been notified in advance and has agreed to the disposal by the Waste 
Consignment Variation Form route. The LLWR Criticality Safety Case considers the potential 
impact of significant quantities of graphite in proximity to fissile material. Consequently any 
consignment containing five tonnes or more of graphite shall always be subject to prior written 
notice and agreement by the Waste Consignment Variation Form  

The exceptions to this requirement are set out below.  Note:  there is no exception for waste 
containing Cm247; it shall always be subject to prior written notice and agreement by the Waste 
Consignment Variation Form route.  Characterisation of waste for fissile radionuclides shall 
seek to establish maximum values of relevant isotopes. 

                                                
1 * Isotopes requiring criticality control are: 

 

Th228  Np237  Pa231  Cm243  Cf249 

U232  Pu238  Pa232  Cm244  Cf250 

U233  Pu239  Am241  Cm245  Cf251 

U234  Pu240  Am242m Cm246  Cf252 

U235  Pu241  Am243  Cm247  Es254 

U236  Pu242 
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Generally the radionuclide inventory of LLW is assessed on a “best estimate” basis. However 
for radionuclides which require criticality control and could exceed the fissile limits, the 
maximum assessed value shall be used to ensure compliance with criticality controls. 

S-2.4.1. U235 Content 

Waste containing U235 may be consigned provided that: 

a) all the uranium present has a U235 enrichment less than natural level, i.e. is depleted;  

OR 

b) the U235 content of any Consignment does not exceed 60g.  

S-2.4.2. Pu content 

Waste containing isotopes of plutonium may be consigned provided that the Consignment 
contains not more than 0.1GBq/t in total of Pu alpha  (Pu238+ Pu239+Pu240+ Pu242) and not 
more than 12GBq/t of Pu241 (the limit for radioactive content). 

Consignments above this plutonium fissile limit may be permitted, subject to assessment, by 
means of a Waste Consignment Variation Form.  The Waste Consignment Variation Form 
should include the full radionuclide inventory of the Consignment(s) for which a variation is 
requested. 

S-2.4.3. Np237content 

Waste containing Np237 may be consigned provided that the Consignment contains not more 
than 4GBq/t of Np237 (the limit for radioactive content). 

S-2.4.4. Am content 

Waste containing isotopes of americium may be consigned provided that the Consignment 
contains not more than 0.1GBq/t of each of these radionuclide.  

S-2.4.5. Other fissile content 

Waste containing any of the following radionuclides may be consigned provided that the 
consignment contains not more than the stated MBq/t values of each of these radionuclides: 

 

Nuclide Limit  Nuclide Limit  Nuclide Limit  Nuclide Limit  

Th228 100 U236**2 0.0001 Cm244  100 Cf250 10 

U232** 1 Pa231  0.1 Cm245 1 Cf251 1 

U233** 1 Pa232 100 Cm246 1 Cf252 1 

U234** 0.01 Cm243  100 Cf249  1 Es254 10 

                                                
2 Criticality control is applied only where artificial means have been employed to enrich the uranium 
specifically in these isotopes (i.e. products of U235 enrichment processes are covered by paragraph 
A20). 
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3. Waste Packaging 

Acceptable packaging at WAMAC includes: 

·  Drummed waste 

·  Loose waste 

·  Undrummed compactable filter waste 

S-3.1. Drummed waste 

Waste will be packaged in 200l (nominal) mild steel drums with the following dimensions: 
Maximum external drum diameter with the lid clamp fitted and tightened in the range 592 to 
615mm  
Maximum drum height of 886mm 
Drum walls shall be at least 1mm thick 
The drum weight (drum and contents) shall not exceed 0.3t on delivery. 
Drum rolling rings shall not be positioned at 400 + 50mm or 660 + 50mm from the base of the 
drum 
Drums shall be in good condition and fit for purpose 

All drum lids shall be clamped in such a way that the closure makes contact with the drum wall 
and completely cover the drum rim.  The closure shall be the bolt type (not the lever type 
closure mechanism) and shall be such that the bolt has been firmly tightened and not reached 
its limit of travel when the drum is Consigned for High Force Compaction (no free movement of 
the lid and clamp by hand shall be possible). 

Drums Consigned to WAMAC within a Transport Container, e.g. full-height ISO container must 
be stacked such that they are readily removed by mechanical means. For standard 200l drums 
a maximum of 72 drums can be loaded in two vertically stacked layers.  Other drum sizes may 
allow other stacking arrangements and these should be discussed with the Commercial 
Manager prior to loading. 

Drums of reassertable waste shall be segregated into two standard weight bands: 
Weight Band 1 – up to and including 100kg weight of waste and primary containment 
Weight Band 2 – 101kg – 140kg weight of waste and primary containment 

Drums of reassertable waste shall be labelled Weight Band 1 or Weight Band 2 on the top and 
side of the drum 

Drums of reassertable waste shall be consigned in a Transport Container with a maximum of 
30% quantity of Weight Band 2 drums permitted in any consignment. 

The Waste Consignment Information Form for the consignment shall include, in the relevant 
section, identification that the consignment contains drums of reassertable waste and the 
number of drums of reassertable waste to identify this consignment to LLW Repository Ltd. 

Consignments containing drums of reassertable waste in excess of the Weight Bands, as 
detailed in above, and / or consignments which are not packaged in the proportions detailed in 
above, shall require approval using the Waste Consignment Variation Form route. 
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S-3.2. Loose waste 

Loose bagged or wrapped waste consigned in a reusable transport skip shall be loaded and 
delivered in accordance with the following: 
Regardless of the waste stream chosen, if the container is to be collected by the WAMAC skip 
loader, the maximum permissible weight of waste and container must not exceed 6.5 tonne. 
If the type 0075 container can be collected by road trailer (rather than skip loader), then the 
maximum weight of waste and container can be increased, however any such increase must 
comply with the appropriate Package Handling Requirements and should only be undertaken 
with the agreement of the WAMAC Transport Department. 
Customers are required to make all reasonable efforts to ensure that waste is distributed evenly 
throughout the container to assist with loading operations onto the skip loader/trailer. 
The contents of the type 0075 container are unloaded by tipping, therefore customers are 
required to make all reasonable efforts to ensure that waste flows freely from the container 
when it is tipped, i.e. waste must not to be densely packed into the container such that it 
becomes jammed or wedged inside. 
Items should be size reduced as far as reasonably practicable to enable the most efficient filling 
of the container. 

There are two receipt options for compactable waste at WAMAC: 

·  Line 1 is for bagged or wrapped waste only. 
·  Line 2 is mainly for shreddable material. 

The following additional conditions apply to the selected line: 

Line 1 

Unless otherwise agreed in writing with LLW Repository Ltd, Line 1 is for bagged or wrapped 
waste exhibiting the following properties: 
No individual item shall exceed 100kg. 
Waste shall be dry and compactable. 
Small uncompactable items may be acceptable for sentencing through Line 1 subject to prior 
agreement with WAMAC, e.g. small tools and similar items (valves, pumps, and motors). The 
consignor customer must ensure all items are drained of liquor prior to consignment. Whilst 
these items are non compactable, they will merge with compactable items in the same box 
when compacted. Such items should not comprise more than 10% of any consignment and 
must be clearly identified with 'Uncompactable Waste' identifier tape. This tape is available on 
request from LLW Repository Ltd. 
Waste shall be bagged in standard size transparent polythene bags with the neck of the bag 
taped then folded and taped again for retention of the contents. 
The bag shall be no greater than 800mm in any direction, so that it is able to pass freely through 
a hopper aperture of 1000mm x 800mm. 
Waste shall be loaded by the customer into an approved Transport Container. 
Individual bags should not be totally filled with reassertable materials such as rubber boots, 
gloves etc. This type of content should be mixed with paper or cloth based material to reduce 
the likelihood of reassertion 
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Line 2 

Line 2 is for unbagged shreddable waste  
Waste shall be loose filled shreddable materials, unless meeting the bagged criteria below. 
Waste shall be loaded by the customer into an approved Transport Container. 
Any waste that is suitable for shredding but for handling reasons has to be bagged must be 
wrapped in clear PVC and clearly identified with 'WAMAC Shreddable' identifier tape. This tape 
is available on request from WAMAC Manufacturing Support, B90, Sellafield. This enables the 
WAMAC operator to discriminate between bagged waste for placement directly into a 1m3 box 
and bagged waste for shredding. 
The customer shall ensure that only bagged items suitable for shredding are identified with 
'WAMAC Shreddable' identifier tape, such bags must not include items which may damage the 
shredder, e.g. tools etc. 
Mixing of shreddable and non-shreddable wastes: Whilst there is no restriction on the ratio of 
'waste requiring shredding' to 'bagged waste' in an individual consignment, the customer will 
make all reasonable efforts to utilise Line 1 for waste not requiring shredding. 
The customer will indicate the percentage of shreddable waste contained within a consignment 
via the Waste Consignment Information Form. 

S-3.3. Filter waste 

Filters may be consigned for compaction in a Full Height IP2 approved Transport Container if 
they meet the following specification. 
Acceptable filters are either the Vokes rectangular type – 600mm x 600mm x 300mm or Vokes 
cylindrical type - 510mm diameter x  610mm high. 
Radiation levels on an individual filter must not exceed 100 micro sieverts per hour gamma. 
Unboxed HEPA filters must be consigned in a transparent polythene bag with the neck of the 
bag taped, and contained within another transparent polythene bag with the neck of the bag 
taped then folded and taped again for retention of the contents. To minimise powder or dust 
arising under high force compaction, the package should then be placed in a breathable poly 
cotton bag. 
Boxed HEPA filters can be contained in transparent polythene bag with the neck of the bag 
taped then folded and taped again for retention of the contents. To minimise powder or dust 
arising under high force compaction, the package should then be placed in a breathable poly 
cotton bag. 
It is acceptable for the breathable poly cotton bag to be placed within a polythene bag to 
support retention of labels on the package. 
If individual filters are not likely to generate powder or dust arising under high force compaction, 
(e.g. inlet filters) then the breathable poly cotton bag may not be required. Omission of the bag 
will only be by approval via the Waste Consignment Variation Form route. 
No individual bag must exceed 100kg. 
Any combination of rectangular filters and / or cylindrical filters may be consigned in a single IP2 
approved Transport Container.  Filters may also be consigned with other waste in the same 
container.  Each waste type (e.g. rectangular filters, circular filters or other waste) should be 
grouped together within the transport container to support unloading and compaction 
operations. 
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The Waste Consignment Information Form for the consignment shall include, in the relevant 
section, identification that the consignment contains loose filters and the number of loose filters 
within the consignment. 

Any variations to the above specification must be approved through the Waste Consignment 
Variation Form route. 

S-3.4. Transport containers 

The following standard containers are accepted for the transport of Supercompactable Waste. 

 

Container Type Design 
Number 

Column A 

(t) 

Full Height Transport Container 2912 20 

Full Height Transport Container 2031 20 

Full Height Transport Container 2033 20 

Full Height Transport Container 2044 25 

Full Height Transport Container 2896 20 

ISO Skip Transport Container 0075 17 

 
Column A: shows the maximum gross weight (MGW) for compliance with the transport 
regulations for each container design.  The MGW for any individual container is recorded in the 
Container Safety Convention (CSC) approval plate on each container and shall be checked 
before the container is filled with waste. 

Other container designs with limited/specific applications may be accepted by LLW Repository 
Ltd subject to prior approval via the Waste Consignment Variation Form procedure.  

S-3.5. Package labelling 

Individual packages in the Transport Container e.g. drums in a Transport Container, bags and 
wrapped items in a skip, shall be labelled in such a way as to provide traceability back to the 
point of generation.  Details of the individual packages shall be retained by the customer for a 
period of not less than two years from Delivery and not supplied with the Consignment 
documentation.  Individual drums shall carry a unique identifier of the format NNNNNN/AAAAA 
where NNNNNN is a unique sequential package number provided by each consigning 
establishment and AAAAA is a unique consignor code for each consigning establishment 
(available from the Commercial Manager).  Drums shall have the unique identifier clearly 
displayed on the drum lid with a minimum character height of 24mm.  


