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History Sheet

Issue 01/07 — Document reviewed in line with latest CFA issue 01/07
July 2007 References to sections aligned with the CFA
Incorporates comments from consignors and final changes
relating to creation of LLW Repository Limited.
Issue 01/08 — A6 — Exemption Order information updated
Fezborggry A15 — Guidance on disposal volumes for wood included

A18.2 — Added to provide clarification on Form D5 requirement
for any container that does not meet the requirements of the
transport regulations in its own right and requires additional
shielding

B1 — Requirement for completion of the Form D6 removed

B3 / B4 — QA requirements amended to remove need for LLW
Repository Ltd to approve the customers QA arrangements
B13 — Revised to reflect changes in delivery procedures for
delivery of LLW to WAMAC at Sellafield

Appendix D — QA requirements amended to remove need for
LLW Repository Ltd to approve the customers QA
arrangements
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INTRODUCTION

This guidance note is intended to support the CFA and is structured in a similar way
with the same paragraph numbers applying.

If further advice is required, it should be sought through the Commercial Manager,
LLW Repository, Drigg, Holmrook, Cumbria, CA19 1XH.

PART A: SPECIFICATION FOR ACCEPTANCE

SECTION I: COMMON SPECIFICATION

GENERAL

Al:

Al.l

Al.2

Specification and Variation

The LLW specification - the “Conditions for Acceptance by LLW Repository
Limited of Radioactive Waste for Disposal at Low Level Waste Repository
(CFA)” Issue Number 01 and associated Schedules of the standard LLW
Repository Limited Agreement for the Disposal of Low Level Radioactive
Waste, hereafter collectively referred to as the “CFA”, states the criteria for
Waste Acceptance. However, recognising the heterogeneity and diversity of
LLW it is not practical to produce a specification that will comprehensively
cover the range of LLW that can be accepted for disposal at LLWR. The
approach taken by LLW Repository Limited is to generate a CFA that will
cover the majority of LLW disposals to LLWR. If waste meets the conditions
of the CFA it will be acceptable for processing at WAMAC and/or disposal at
LLWR. However some wasteforms may not meet the CFA criteria but may still
be acceptable for processing at WAMAC and/or disposal at LLWR after
assessment on a case by case basis. These variations may be due for
example to conditioning carried out on the waste or the quantities involved not
affecting the WAMAC or LLWR safety cases.

Variation to the CFA can be approved by the LLW Repository Limited by a
Form D5 submission where the variation is Consignment specific or where
this route is required in the CFA. Agreement should always be obtained by the
consignor prior to the preparation of a consignment for disposal.
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Information and Packaging for Supply) Regulations 2005 (CHIP3.1) or as
amended.

Al1.2 An integral part of these regulations is the Approved Supply List - Current
Edition (ASL). This list contains detailed information about a considerable
number of substances, to assist those having responsibility under CHIP3.1.
Further documents supporting CHIP3.1 are:

- the Approved guide to the classification and labelling of substances and
preparations dangerous for supply current edition;

- the Approved Code of Practice Safety data sheets for substances and
preparations dangerous for supply current edition;

- the Approved Supply List Supplement. Current edition

A11.3 Classification of the category of danger and assignment of risk phrases for
substances not listed within the ASL and for all preparations should be carried
out in accordance with the criteria provided in the Approved Guide.

Al11l1.4 The required information should be readily available on Material Safety Data
Sheets (MSDS) which are required to be developed under the CHIP
Regulations for the majority of substances and preparations.

A11.5 Prior to disposal, Uncompactable Waste and High Force Compacted waste is
usually packaged in a Disposal Container and a water based alkaline grout
added before disposal. The grout remains chemically active for several hours
and can react with certain materials present in LLW e.g. aluminium, zinc and
magnesium. Consideration should be given to any chemical reactions that
may occur between the waste being disposed of and the grout to be added
and this assessment should be included in the Wastestream characterisation.
Suitable conditioning proposals will be considered via Form D5 route

A12: Articles that must be excluded or prepared and made safe

Al12.1 A pressurised gas receptacle is defined as a ‘transportable pressure
receptacle’, that is “any receptacle, other than an aerosol, and including any
permanent fitting of such a receptacle, which is used or intended to be used
for the carriage of gas”.

Al12.2 An aerosol is defined as “a non-refillable receptacle made of metal, glass or
plastics and containing a gas which is compressed, liquefied or dissolved
under pressure, with or without a liquid, paste or powder, and fitted with a
release device allowing the contents to be ejected as solid or liquid particles in
suspension in a gas, as a foam, paste or powder or in a liquid or gaseous
state”.
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A12.3 All pressurised gas receptacles and aerosols must be excluded from the
waste regardless of toxicity, flammability or any other hazard. Details of
depressurised, punctured or cored aerosols should be included in the WSCD.

A13: Materials that must be excluded or stabilised
lon Exchange Materials

A13.1 lon Exchange Materials may include, among others, lon Exchange Materials,
zeolites, aluminosilicates, aluminophosphates and molecular sieves.
Examples of active groups that may possess ion exchange properties are
sulphonic, carboxylic, phenol, substituted amino and quaternary ammonium
groups.

A13.2 For acceptability for disposal at LLWR, lon Exchange Materials present within
the waste must be detailed and are required to be stabilised to ensure
retention of any radioactive content.

A13.3 The disposal at LLWR of lon Exchange Materials need assessment for the
following reasons:

a) The activity associated with lon Exchange Materials is chemically
combined and can be released under certain conditions.

b) Any Complexing Agent in the lon Exchange Material can be released and
could preferentially desorb certain radionuclides from other LLW.

c) lon Exchange Materials usually have a significant water content.

Al13.4 In order to stabilise the lon Exchange Material and incorporate its water
content, it is usually encapsulated in cement grout before being consigned for
disposal, though other conditioning may be acceptable. Further details of
grout properties can if necessary be provide by LLWR

A13.5 In order to assess conditioned lon Exchange Materials which consignors may
wish to dispose of to LLWR, the following information is required:

a) The full specification of the material used for ion exchange (i.e. the
manufacturer's specification).

b) A description of the process in which the lon Exchange Material was used.

c) Details of any pre-treatment the lon Exchange Material undergoes prior to
encapsulation.
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d) The mass of lon Exchange Material to be disposed of and the period over
which disposal will occur.

e) The specific activity and radionuclide content of the lon Exchange Material
before encapsulation, and the basis for the determination of these
calculations.

f) The presence of other chemicals associated with the lon Exchange
Material, e.g. chelating agents.

g) Specification of the encapsulated matrix, including:
- grout composition
- lon Exchange Material/grout ratio by weight
- confirmation of homogeneity within the resultant product
- confirmation that liquid will not be released under an applied load of up
to 400kN/m?.

h) The form of the product primary containment, e.g. 200 litre drums. Note
the Form D4 requirement that any Uncompactable Waste, such as
encapsulation matrix, to be consigned to LLWR via WAMAC must be
clearly identified.

i) Demonstration that the final waste has been treated to render it as far as
reasonably practicable insoluble in water and that no material will leach
from the encapsulated product (leach testing). This applies to both the
radioactive content of the waste and any Complexing Agent associated
with the lon Exchange Material.

A13.6 If it is proposed to dispose of lon Exchange Material as an un-encapsulated
wasteform, the same information should be given though with the grout
specific categories being omitted.

A13.7 The disposal of lon Exchange Material requires approval by means of the
Form D5, routed through the Commercial Manager. The processing and
disposal of the lon Exchange Materials should also be included in the LLW
QA arrangements and WSCD.

Complexing Agents

A13.8 Complexing Agents are either chelating agents or monodentate organic
ligands. Quantitative details of each chelating and/or Complexing Agent within
the waste shall be provided to LLWR in order to assess their potential for
enhancing the migration of radionuclides from the site. This may result in
approval for disposal of very small residual levels of contamination for specific
Complexing Agents.
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A13.9 Che

lating agents can include, among others, amine polycarboxylic acids (e.g.

EDTA, DTPA), hydroxy-carboxylic acids and polycarboxylic acids (e.g. citric

acid

, carbolic acid, and saccharic acid). Monodentate organic ligands can

include, among others, amines, phosphines and arsines.

Al4: Infectious and pathogenic materials that must be excluded from the

waste

Al4.1 Pathogens are categorised by The Advisory Committee on Dangerous
Pathogens into four Hazard Groups, numbered 1 to 4. Hazard Group 4 is the

mos

t hazardous. Non-pathogens are in Hazard Group 1 and are not

individually named. (In related categorisations, Hazard Groups are also
referred to as Risk Groups, e.g. the World Health Organisation Biosafety
Manual). Brief details of the criteria for each Hazard Group with some

com

a)

b)

d)

mon examples are as follows:

Hazard Group 4 (high individual risk, high community risk) contains
pathogens that cause severe human or animal disease, which are readily
transmissible and for which neither effective treatment nor preventative
measures are available. Examples are Ebola viruses, haemorrhagic
fever, etc.

Hazard Group 3 (high individual risk, low community risk) contains
pathogens that usually cause severe human or animal disease, but do not
ordinarily spread from one infected individual to another, and for which
effective treatment and preventative measures are available. Examples
are Bacillus anthracis (Anthrax), Hepatitis B, etc.

Hazard Group 2 (moderate individual risk, low community risk) contains
pathogens that can cause human or animal disease, but are unlikely to be
a serious hazard, and, while capable of causing serious infection on
exposure, for which effective treatment and preventative measures are
available and the risk of spread of infection is limited. Example is
pathogenic strains of Escherichia coli (E-Coli), mumps, polio, etc.

Hazard Group 1 (low individual risk, low community risk) are micro-
organisms that are unlikely to cause human or animal disease. These
micro-organisms are not listed.

Al14.2 A hazard group is characterised by the pathogenicity of the micro-organism,

the

mode and relative ease of transmission, the degree of risk to both an

individual and a community, and the reversibility of the disease through the

avai

lability of effective preventative agents and treatment.

Al14.3 Waste containing non-pathogenic micro-organisms from Hazard Group 1 are
acceptable for disposal.
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A15: Materials that must be restricted

A15.1 The near exclusion of putrescible materials from wastes disposed to the
LLWR is required in order to limit both the potential for migration of
radionuclides in the form of leachate and gas due to the effect of waste
degradation products and the relatively rapid degradation that may result in
increased voidage within the 1ISO container.

A15.2 Putrescible materials are materials liable to be readily decomposed by micro-
organisms. They can be taken to be materials such as food waste, vegetable
matter and animal waste, but not those materials that are more slowly
biodegradable such as paper, cardboard and wood.

A15.3 Wood to be disposed of as uncompactable waste should be limited to 30% of
the consignment volume to ensure the compressive strength is maintained in
the longer term.

A16: Further non-radiological requirements
Hazard Properties

A16.1 Quantitative information is required on all non-radiological contaminants that
possess one or more of the hazards H1 through H14 inclusive.

Al16.2 As for All the requirements and procedures for classification of the
substances and preparations within the waste are provided by CHIP3.1. For
those substances not listed within the ASL and for all preparations,
classification and assignment of risk phrases should be carried out in
accordance with the criteria provided in the Approved Guide.

A16.3 This information should be readily available on Material Safety Data Sheets
(MSDS) which are required to be developed under the CHIP Regulations for
the majority of substances and preparations. However, if no appropriate
MSDS is available the criteria are as defined in the Approved Guide.

Hazardous Wastes

Al16.4 As the Hazardous Waste Regulations (2005) apply to a limited amount of
radioactive waste. Most radioactive waste is subject to the provisions of the
Radioactive substances Act 1993 (RSA 93) and is outside the scope of the
Hazardous Waste Regulations.

A16.5 However due to its detrimental nature to the environment and to demonstrate
regulatory expectations consignments containing Hazardous Waste must be
approved in advance via the Form D5 route.
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Al16.6 The risk phrases can be found The Chemicals (Hazard Information and
Packaging for Supply) Regulations 2002 CHIP 3.1 or as amended by
subsequent regulations and associated documents.

Groundwater Issues

A16.7 Quantitative details shall be provided for all those families and groups of
substances that should be prevented from being discharged into groundwater
(List 1) and those that should be minimised within discharges into groundwater
(List II), where the waste comes from a process where the List | or List Il
material content has been utilised or concentrated. These lists are
reproduced in CFA 01 Part A Appendix 2. Disposals will be assessed against
the aim to prevent pollution of groundwater by List | and List Il substances of
the Groundwater Regulations 1998 or as amended by subsequent
regulations. Further information is available on the Environment agency
website

RADIOACTIVITY LIMITS
Al17: Consignment and Wastestream Limits

Al17.1 The Consignment specific activity limits of 4 GBg/t alpha and 12 GBqg/t non-
alpha are part of the LLWR Authorisation and cannot be varied. It should be
noted that these specific activity limits are far in excess of what the LLWR site
can receive averaged over all Consignments, based on the site radiological
capacity. Therefore compliance with these limits does not necessarily mean
that the waste is acceptable for disposal at the LLWR.

The Wastestream specific activity limits of 4 GBg/t alpha and 12 GBqg/t non-
alpha are included in order to optimise the usage of the radiological capacity
of LLWR. Waste with a higher specific activity, averaged over the lifetime of
the Wastestream, should be routed to alternative disposal facilities. It should
be noted that these specific activity limits are far in excess of what the LLWR
site can receive averaged over all Wastestreams, based on the site
radiological capacity. Therefore compliance with these limits does not
necessarily mean that the waste is acceptable for disposal at LLWR (see
paragraph B1).

In order to optimise the usage of the radiological capacity of LLWR, a
prioritisation policy has been introduced to help identify those Wastestreams
which would have the greatest impact on the capacity. Trigger levels (based
on Wastestream total activity and Wastestream specific activity) have been
established for each radionuclide group defined in the LLWR site Disposal
Authorisation. These are:
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ACTIVITY GROUP TOTAL ACTIVITY SPECIFIC ACTIVITY
TRIGGER (GBQq) TRIGGER (GBq/t)

Uranium 90 0.09

Ra226 & Th232 9 0.009
Other Alpha 90 0.09

Carbon-14 15 0.015

lodine-129 15 0.015
Tritium 3,000 3.0
Cobalt-60 600 0.6
Others’ 4,500 4.5

1 Others also includes the Cobalt-60 content of the Wastestream

If both trigger levels are exceeded, the proposed Wastestream will be
assessed. The purpose of this assessment is to establish whether for each
individual radionuclide, Acceptance of the Wastestream for disposal would
significantly increase the forecast final inventory of that radionuclide to the
extent that the future Acceptance of high volume low specific activity waste
might be jeopardised. Where this is considered to be the case, the
Wastestream is unlikely to be accepted for disposal at LLWR. The radiological
assessment of the LLWR Site is ongoing and certain individual radionuclides
may also be identified as having an impact considerably greater than the
average for the radionuclide group. The trigger levels should therefore be
taken as a guide and not as definitive and Wastestreams may also be
assessed if they contain a significant inventory of a key radionuclide.

In addition, note should be taken of the LLWR site disposal authorisation
annual limits tabulated below. In practice lower activity group limits are
utilised in order to preserve radiological capacity over the LLWR operational

lifetime.
ACTIVITY GROUP LLWR Disposal
authorisation annual limits
(GBq)
Uranium 300
Ra226 & Th232 30
Other Alpha 300
Carbon-14 50
lodine-129 50
Tritium 10,000
Cobalt-60 2,000
Others’ 15,000

1

Others also includes the Cobalt-60 content of the Wastestream.

A18: Container Contamination and Dose Rate Limits
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A18.1 It should be noted that no non-radioactive materials may be added to a
Consignment for the sole purpose of providing additional shielding for
compliance with transport regulations.

A18.2 The requirement for a Form D5 for any proposed delivery where the container
does not, in its own right, comply with the requirements of the current
transport regulations is intended for situations where some form of overpack
is required to allow the container to be delivered to the Low Level Waste
Repository. This is could be due to a higher radiation container or due to the
container itself being out of licence. This will allow the necessary
arrangements for receiving the container to be put in place.

FISSILE CONTENT LIMITS (CRITICALITY CONTROL)

The disposal of LLW at LLWR and its receipt at WAMAC is carried out under
the controls of Criticality Clearance Certificates to ensure that no
accumulation and configuration of fissile material can occur which could
present a criticality hazard. A criticality safety assessment identified the
radionuclides, which required criticality control and calculated threshold levels
for these radionuclides, based on their critical masses, under which further
assessment was not required for their acceptance. These threshold levels are
given in CFA conditions A19 to A24. LLW can be consigned containing fissile
content up to each and every one of these limits without further approval. If
one or more of these limits are exceeded however, LLWR approval is needed
by means of a Form D5 application. Each Consignment will require to be
identified in the Form D5 application(s), for which the full radionuclide
inventory of the Consignment(s) shall be provided.

A19: Radionuclides Requiring Criticality Control
A19.1 The radionuclides requiring criticality control are listed in the CFA.

A19.2 It was not possible to set a threshold level for Cm247 and so any
Consignment containing it has to be assessed and requires prior approval, by
means of a Form D5 application. The Form D5 should include the full
radionuclide inventory of the Consignment(s) for which a variation is
requested.

A19.3 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.

A19.4 Significant quantities of graphite in proximity to fissile material could act as a
moderator. Therefore consignments in excess of 5te of graphite shall always
be subject to prior agreement via the Form D5 route.
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A20: Uranium-235 Fissile Content

A20.1 For uranium-235 this limit is that all the uranium present in a Consignment has
a U235 enrichment less than natural level (i.e. is depleted uranium) or that the
U235 content of the Consignment does not exceed 60g.

A20.2 However, providing that all other named fissile radionuclides are within the
specified limits, the limit for U235 in a Consignment can be increased, by
means of a Form D5 application. The U235 permitted safe masses for stated
enrichment bands and metal and oxide forms of uranium are shown in the
attached table (GNO1 Appendix A). These safe mass has been calculated as
the maximum mass of U235 which in any credible conditions would not
present a criticality hazard. The safe mass fraction limit of 0.125 of this mass
in a Consignment is based on the pessimistic assumption that all of the U235
in each of eight adjoining containers is located at the adjacent corners.

Example calculation of a Consignment safe mass fraction
A20.3 An example Consignment has the following U235 inventory:

e 90g of U235 as uranium metal at 2.19% enrichment
e 40g of U235 as uranium oxide at 92% enrichment
e Other fissile radionuclides are present at less than the CFA limits.

This exceeds the CFA requirements in that the U235 content is >60g and the
uranium enrichment is natural level or greater. However as the other fissile
radionuclides are present at less than the activity limits, if the safe mass
fraction of the Consignment is less than 0.125, a Form D5 should be
submitted for Consignment approval.

A20.4 To calculate the safe mass fraction of the Consignment, the safe mass
fraction of the U235 in each enrichment band is calculated from the Permitted
Safe Mass table and summed i.e.:

e For the 90g of U235 as uranium metal at 2.19% enrichment, the permitted
safe mass of U235 from the table is 2.64kg.

e For the 40g of U235 as uranium oxide at 92% enrichment, the permitted
safe mass of U235 from the table is 0.60kg.

Therefore the total safe mass fraction of the Consignment is:

90 + 40 = 0.101
2640 600
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This is less than the total safe mass fraction limit of 0.125
FORM D4 COMPLETION

A20.5 Points to note when completing the Form D4 for Consignments containing
uranium:

e Section 6 (Fissile Content) should only be completed if the uranium present
is natural or enriched; it should not be completed for depleted uranium.
Depleted uranium has a U235 content of less than 0.72%.

e The percentage enrichment column should be completed with a single
percentage value for the enrichment and not a range (unless previously
agreed in writing).

A21: Plutonium Fissile Content

A21.1 The Consignment fissile specific activity limit for plutonium alpha (Pu238 +
Pu239 + Pu240 + Pu242) radionuclides is 0.1GBg/t rather than the 4GBq/t
LLW limit for all alpha-emitting radionuclides in total. Consignments above
this plutonium fissile limit may be permitted, subject to assessment, by means
of a Form D5. The D5 should include the full radionuclide inventory of the
Consignment(s) for which a variation is requested.

A22: Neptunium Fissile Content

A22.1 The Consignment fissile specific activity limit for Np237 is not a practical
constraint as it is the same as the LLW Ilimit for all alpha-emitting
radionuclides in total i.e. 4GBq/t.

A23: Americium Fissile Content

A23.1 The Consignment fissile specific activity limit for americium radionuclides is
0.1GBqg/t for each of these radionuclides (i.e. 0.1GBg/t for Am241, 0.1GBqg/t
for Am242m and 0.1GBq/t for Am243) rather than the 4GBqg/t LLW limit for all
alpha-emitting radionuclides in total. Consignments above this Americium
fissile limit may be permitted, subject to assessment, by means of a Form D5
application. The D5 should include the full radionuclide inventory of the
Consignment(s) for which a variation is requested.

A24: Named Radionuclides Fissile Content
A24.1 The Consignment fissile specific activity limit (MBqg/t) for Th228, U232, U233,

U234, U236, Pa231, Pa232, Cm243, Cm244, Cm245, Cm246, Cf249, Cf250,
Cf251, Cf252 and Es254 is as stated below

| nuclide | Limit | nuclide | Limit | nuclide | Limit | nuclide | Limit
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Th228 100 u236** | 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

Consignments above this named radionuclide fissile limit may be permitted,
subject to assessment, by means of a Form D5s. The D5 should include the
full radionuclide inventory of the Consignment(s) for which a variation is
requested.

A24.2 The Consignment specific activity limit for U232, U233, U234, and U236
would only apply in very specialised circumstances where the radionuclide
has been specifically enriched to levels above that found in the U235 fuel
cycle.

PACKAGING

A25: Packaging Requirements

A25.1 The thirty days time limit for leaving the transport container un-vented is to
ensure that waste materials do not have sufficient time to produce

decomposition gases which could build up to cause a potential hazard (e.g.
gas concentrations above the explosive limits, container pressurisation).
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SECTION II: HIGH FORCE COMPACTION, GROUTING AND DISPOSAL
SERVICE

A26: Wasteforms for High Force Compaction (HFC)

A26.1 In order to comply with LLWR disposal regulatory requirements and to
produce a stable disposal wasteform, Compactable waste is High Force
Compacted before disposal at LLWR. Compactable waste is usually
consigned to WAMAC in 200 litre drums in a full-height 1ISO. The drum
specification as stated has been developed to minimise the problems that can
occur during High Force Compaction. The lid clamping arrangements have
been identified as being particularly significant in determining if the drum is
compacted successfully. The lid clamping specification is included to prevent
the lid coming off during High Force Compaction. This is the most common
cause of product failure. The minimum drum thickness of 1mm is included to
prevent drum rupture during High Force Compaction. Badly corroded drums
are not suitable for High Force Compaction for the same reason.

Reassertable materials

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:

a) the quantity of reassertable material per drum should be limited to not
more than 30% by volume: and

b) the drum design should approach the upper limit of BS2003 with respect to
wall thickness and security of lid closure.

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 to WAMAC in accordance with the arrangements outlined
below.

Consigning Uncompactable Drummed LLW to WAMAC

Some drummed LLW is deemed to be Uncompactable Waste for example
grouted drums, drums containing >30% reassertable material. Where
practicable drummed Uncompactable Waste should be emplaced in an I1SO
container and routed for direct disposal. However drummed Uncompactable
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Waste may be routed through WAMAC. If routed through WAMAC the
Uncompactable Waste drums should be marked as Uncompactable and
denote the type of Uncompactable Waste.

In addition the Uncompactable Waste drums must be denoted as such on the
Form D4.

As with all wasteforms, routings must be adequately defined in the
consignor's QA arrangements or approval is required via the Form D5
mechanism. Also for direct disposal the Consignment must specifically meet
the Inaccessible Voidage criteria within Condition A33 of the CFA. Where
Uncompactable Waste in drums is routed through WAMAC additional charges
will be incurred for the supply of Disposal Container, grouting and disposal.
These additional charges will reflect an equivalent packing efficiency for
Uncompactable Waste drums of 31 drums per Type 2947 container.

Compactable Waste may also be consigned as loose and bagged waste in a
Type 0075 reusable transport skip for tipping at WAMAC in accordance with
the CFA requirements.

A27: Packaging for Wasteforms for High Force Compaction

A27.1 Appendix 3 Section Il of CFA lists the acceptable Transport Containers for
delivery of drums of waste to WAMAC. Other containers may be acceptable,
subject to prior approval. Any alternative designs should be based on the
principles given in Part A Appendix 4 of this Guidance Note.

A27.2 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. In practice this means that 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.

A27.3 Where individual drums are to be consigned either as IP2 drums or within an
IP2 Drum Overpack then they should be strapped to a pallet in any array up to
four drums per pallet. The pallet must be located in a position on a vehicle
such that it can be off loaded by Fork Lift Truck with standard forks. This is
especially important for heavier Consignments, i.e. > 100kg. The maximum
individual drum weight of 0.3t is stated in paragraph A26 (a) of the CFA and
contractual arrangements. It is the consignor's responsibility to ensure
compliance with the transport regulations. Note: LLW Repository Ltd own a
small number of IP2 Drum overpacks which may be hired. For further
information contact the Commercial Manager.
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A28:. [Paragraph intentionally left blank (superseded by paragraph B16)]
A29: High Force Compaction Labelling Requirements

A29.1 The unique identifier requirement for the drum or box is to ensure that no
identifier is duplicated on the LLW Disposals waste tracking system and
hence cause potential errors. The minimum character height requirement of
24mm is so that the identifier can be read by a close circuit television system.
Bar coding of drums is a potential development that may be introduced
following agreement with customers.

A30: Materials to be restricted in wastes for High Force Compaction
Liquids, including oils and grease

A30.1 Free Liquors, including oils and grease, should as far as reasonably
practicable be excluded and must meet the stated limitations in order not to
release significant quantities during High Force Compaction. This is because
WAMAC is essentially a solid waste handling facility and to meet the
associated effluent management requirements. The lower limit for oil and
grease is in order to ensure that the effluent can meet the specification for its
subsequent management.

Wastes capable of generating Powders and Dust

A30.2 To be accepted for WAMAC processing, wastes capable of generating
powders or dust should be contained within a breathable polycotton sack
within the drum to minimise powder/dust spread during drum piercing and
subsequent compaction. The actual type/grade of cloth must be assessed by
the consignor in relation to the fineness of the powder Consigned. This
material should retain the powder whilst still allowing air to escape through the
sack material during compaction. Also see paragraph A32.2 on Consignment
of powders as Uncompactable Waste.

Use of Liners within Drums

A30.3 The use of Impermeable Drum Liners, e.g. alkathene or plastic, should be
avoided where possible. If necessary, due to containment requirements, then
the Commercial Manager LLWR should be notified prior to use. Where liners
are used, the clearance between the liner and the drum wall should be kept to
a minimum (typically <20 mm). The liner must be close fitting to allow
satisfactory piercing of both the drum and liner wall prior to compaction.
Where the liner is essentially airtight and is not successfully pierced then there
is a high risk of the puck rupturing after compaction.
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Sharp Objects and glass

A30.4 Sharp objects include such items as needles and syringes and must be
contained during waste processing in order to ensure they do not prevent a
danger to operators. Glass should be similarly contained for the same
reason.

Heavy gauge steelwork

A30.5 Heavy gauge steelwork, and other items, which may have a significant
resistance during HFC of drums, would normally be considered as
Uncompactable Waste and therefore unsuitable for Consignment to WAMAC.
Where the consignor considers there is benefit from the HFC of heavy gauge
steelwork etc, then the packing requirements should be discussed and agreed
with the Commercial Manager LLWR prior to loading the waste into drums.
As with all wasteforms the waste routing should be adequately defined in the
consignor's QA arrangements or approval sought via the Form D5
mechanism.

Receipt of Thorium-232 in excess of 1MBq/t

A30.6 Thorium-232 is an order of magnitude more radiotoxic than plutonium-239 and
the WAMAC plant’'s radiometric systems are not normally calibrated for
efficient detection of this isotope in fault conditions and hence a low limit of 1
MBq/t is applied for this isotope. Prior written agreement shall be obtained via
Form D5 where the Th232 content in any Consignment exceeds 1 MBq/t.
Reference should be made to other radionuclides present that may provide an
adequate tracer for detection in fault conditions.

A30.7 Asbestos or waste containing asbestos is unacceptable for HFC in the
WAMAC facility and therefore is not permitted in any form

A31 Paragraph intentionally left blank
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SECTION IIl: GROUTING AND DISPOSAL SERVICE
A32: Uncompactable Wasteforms

A32.1 The disposal wasteform in the LLWR vaults must consist of an essentially
solid void free matrix. This is to optimise the long-term performance of the
engineered vault cap and so enable an acceptable radiological assessment to
be made for the LLWR site, necessary to maximise its availability. This can
be achieved by waste being High Force Compacted and the resultant pucks
grouted in an ISO container before being disposed of in the LLWR vaults.
This wasteform also complies with the LLWR Disposal Authorisation
requirement to use best practicable means to compact wastes to achieve
overall volume reduction. However, it is not practical, beneficial or economic
to HFC all wastes for disposal at the LLWR. Section 32.2 gives advice on
which wasteforms can be regarded as "Uncompactable Wastes" and how they
should be prepared for Consignment and disposal.

Uncompactable Wasteforms
A32.2 Typical examples of Uncompactable Wastes are:

Sheet Material

Flat sheets of metal or wood, packed in the Disposal Container so as to
minimise voidage, can be regarded as Uncompactable Wastes. Flat sheets
can be taken to include such items as solid metal bars and scaffolding planks.

Grouted and Drummed Heavy Items

Items already grouted, such as encapsulated waste in drums, and drummed
heavy items are Uncompactable Waste. If the drum is lidded, the voidage
within it should be minimised and must comply with CFA requirements on
inaccessible voidage. A waste density of greater than 1.2 t/m?is an indication
that significant volume reduction may not be achieved by HFC. However, this
will be dependent on the specific wasteforms and will need individual
assessment by the customer.

Large Items

Iltems not readily size reducible and too large to fit inside a drum may be
considered as Uncompactable Waste provided the Consignment does not
exceed the 10% inaccessible voidage limit and the item has a compressive
strength of greater than 400 kN/m? (see below). Inaccessible voidage should
be minimised as far as practicable.

Soil, Spoil and Rubble
Soil, spoil and rubble can generally be regarded as either Uncompactable
Wastes or Compactable Wastes and the following final wasteforms would be
acceptable for disposal:
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- half-height ISOs containing soil (to be capped with grout).

- 200 litre drums of solil in half-height 1ISOs (interspaces to be grouted and
capped with grout).

- 200 litre drums of soil (to be High Force Compacted and grouted into half-
height ISOs).

The option chosen will depend on the facilities available at the consigning site
and the volume of waste. Generally it would be expected to be consigned as
Uncompactable Waste in a half-height 1ISO though small quantities may be
considered by exception to be routed through WAMAC for HFC.

Hazardous Wastes

For personnel safety reasons, some wastes categorised as Hazardous
Wastes (The Hazardous Waste Regulations 2005, or as may be superseded)
may not be suitable for HFC and may be consigned as Uncompactable
Wastes. These Hazardous Wastes, e.g. asbestos, beryllium, organic lead
compounds, must be identified in the Consignment documentation (relevant
section of the Form D4) and all containers containing Hazardous Waste
labelled in accordance with relevant legislation. The wasteform containing
these Hazardous Wastes should be packaged to minimise Inaccessible
Voidage and such that the Consignment meets the voidage requirements (see
A33 guidance). Hazardous Waste acceptance is applied for on a case by case
basis via a Form D5 application.

Powders/Dust

Powders/Dust can cause a problem during High Force Compaction (see
paragraph A30.2) due to material being released within the compaction cell
outside the "containment" of the box or drum being compacted. These may
therefore be considered Uncompactable Waste depending on their particle
size and packaging. If disposed of as Uncompactable Waste in an ISO
container the powders/dust should be suitably packaged to prevent them
rising to the surface of the grout as it is added and hence possibly being
released during grouting operations via the container grouting vent port. Also
the powder should have a compressive strength of not less than 400kN/m?.

A33: Packaging of Uncompactable Wastes

A33.1 Appendix 3 Section Il of CFA lists the acceptable Disposal Containers for
delivery of Uncompactable Wastes for Grouting. Other containers may be
acceptable, subject to prior approval. Any alternative designs should be
based on the principles given in Part A Appendix 4 of this Guidance Note.
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Minimisation of Inaccessible Voidage

A33.2 All waste containers require to be grouted internally before disposal in the
vaults at the LLWR. Inaccessible Voidage should be minimised as far as
reasonably practicable and in any event must not exceed 10% of the internal
container capacity, excluding voidage within High Force Compacted wastes.
The in-fill grout added has a very low initial viscosity and has a consistency
approaching that of water; therefore it will penetrate accessible voids. The
following points should be noted when preparing and placing the wastes in the
container:

a) all unnecessary wrappings around the waste should be eliminated, as
these will prevent the ingress of grout into the waste item. A tie-down
coating to fix contamination on the item without the need for wrapping may
be appropriate. If wrappings have to be used either they should be
pierced/slit or a cold water soluble type, which will dissolve in the grout, be
used.

b) remove any casings, covers and blanked flanges etc. which would restrict
the grout penetration or the venting of displaced air.

c) orientate or make holes in the waste so that displaced air can escape from
the item and allow the grout to penetrate. Note that during grouting in the
Drigg Grouting Facility, the end of the container with the grout port is
raised to give an inclination of about 5° in order to assist the lateral flow of
grout and the displacement of air. Any purposely orientated waste items
should be consistent with this arrangement.

d) fill any inaccessible voidage, which cannot be avoided with other low level
wastes whilst ensuring sufficient group penetration can still be maintained.

A33.3 When filling the container, an estimate of the Inaccessible Voidage must be
made to ensure that it is within the 10% limit before Consignment to the
LLWR.

Minimisation of Accessible Voidage

A33.4 Accessible voidage is the volume in the waste container, which is penetrated
by in-fill grout when a container is received by LLWR for the “Grouting and
Disposal Service”. This accessible voidage should be minimised as the
disposal of containers, which contain mostly clean grout, is not an effective
use of the volumetric capacity of the LLWR site and BPM/BPEO should be
applied. Waste should be packaged in such a way as to maximise the use of
the Disposal Container e.g. by mixing large and small items together, or by
using rubble etc. to fill spaces around items whilst ensuring sufficient group
penetration can still be maintained. In order to help customers to monitor the
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utilisation of the container volume, the volume of grout added at LLWR is
recorded and a packing efficiency report can be provided to the customer on
request.

Non-Containerised Waste Items for In-Vault Grouting

A33.5 Some items for disposal are not readily containerised, due to their size or
density, and it may be more appropriate to consign them for disposal
individually. In this case they will be disposed of at the LLWR by in-vault
grouting as a non-containerised item. Such disposal methods will require prior
approval via the submission of a Form D5 with justification for this route e.g.
BPM/BPEO assessment. A guide to assist potential consignors of non-
containerised items of LLW to the LLWR is included at GNO1 Appendix B.

A33.6 The packages wasteform as contained within the disposal container must
allow sufficient grout penetration to achieve a monolithic structure for final
disposal.

A33.7 As far as reasonably practicable for waste verification and audit purposes, a
minimum of three photographs may be taken of the waste during the initial,
middle and final stages of the disposal container filling. More can be taken at
the discretion of the consignor to verify the waste content.

A34: Uncompactable Wasteforms - Liquid and Soluble solid Content and
Conditioning

Compressive Strength

A34.1 The matrix used to fix any liquids to be disposed of must be such that the
liquid is retained under an applied load of 400kN/m?. The reason for this is
that this is the maximum loading anticipated under the LLWR site closure
conditions and the wasteform is required to remain solid and not to release
liquid under these conditions.

Fixing of liquid waste and soluble solid content in a solid matrix

A34.2 Free Liquors or bulk soluble solids are not acceptable in Consignments
Delivered to LLWR due to the requirements to exclude liquids, the potential for
enhanced release of activity, the Environment Agency requirements that
effluents from the LLWR site do not contain any visible oil or grease and that
the LLWR leachate content meets the EA discharge authorisation limits for
non-radiological species. The option does however exist for consignors to
condition certain low active liquors or soluble solids to make them into an
acceptable wasteform for disposal. This can be done, for example, by using
cement powders to chemically immobilise liquors or by using a cement slurry
to physically immobilise wastes such as soluble solids or lon Exchange
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Materials. This section outlines the LLWR requirements of any matrix which
may result from the solidification of aqueous liquors or liquids which form a
non-aqueous phase (e.g. oils) or solid bulk chemical compound which has a
soluble/slightly soluble characteristic. Applicable example of the latter would
be 1.5kg of Ammonium chloride in a BDH bottle, contaminated to LLW criteria.
A non-applicable example would be 1SO container low level waste content
lightly covered in Ammonium Chloride (total inventory 1.5kg). The former, if
left unconditioned, would give rise to a slug of dissolved chemical compound
entering the leachate system, the latter would not.

A34.3 Approval for the use of encapsulation processes as a means to condition
waste for disposal to LLWR will only be given providing it is demonstrated with
sufficient justification (eg via a BPEO/BPM assessment) that no other
practicable method exists for the disposal of any given liquors/soluble
solids/lon Exchange Materials.

A34.4 The quantity of non-waste materials present in a Consignment must be
minimised and should be limited to the minimum necessary for conditioning
and packaging. During waste conditioning, the minimum ratio of conditioning
agent (e.g. cement) to waste should be used. In particular, it is not acceptable
to purposely dilute or condition waste for the sole purpose of achieving
compliance with specific activity limits.

A34.5 The conditioning of low active liquors/soluble solids before consignment to the
LLWR requires assessment for the following reasons:

a) To demonstrate that disposal at the LLWR is the best waste management
option eg BPEO/BPM.

b) To be able to demonstrate that only solid LLW is disposed of at the LLWR.

c) To ensure that no visible oil and grease is present in the LLWR site
discharges.

d) To ensure that the grout added to containerised waste at LLWR is not
diluted by liquid present in the LLW, thus affecting its properties.

e) To ensure that liquid will not be released from the LLW under applied load
conditions at the LLWR (400kN/m?).

f) to ensure that all soluble solid content is encapsulated to prevent
premature dissolution and to meet the expectations of the EA authorisation
for LLWR leachate discharge.

A34.6 Low active liquors can be either aqueous or non-aqueous:
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a)

b)

A34.7 In

Low active aqueous liquors are defined as those wastes which, because of
a high liquid content, fall outside the CFA. They are not classified as lon
Exchange Materials and do not contain liquids, which form a non-aqueous
phase.

Low active non-aqueous liquors are those wastes, which contain liquids
that form a non-aqueous phase (e.g. oils).

order to assess encapsulated low active liquors/soluble solids which

consignors may wish to dispose of, LLWR require the following information

on:

a)

b)

d)

The specific activity and radionuclide content of the liquor/soluble solid
before encapsulation and the basis for the determination of these
calculations.

The physical and chemical nature of the liquor/soluble solid for
encapsulation.

Specification of the encapsulated matrix, including:

- composition of encapsulation matrix

- ratio by weight of original contaminated liquors/solid to resultant
product

- confirmation of homogeneity within the resultant product

- confirmation that liquid will not be released under an applied load of up
to 400kN/m?,

The form of the product primary containment e.g. 200l drums. Note the
Form D4 requirement that any Uncompactable Waste, such as
encapsulation matrix, to be consigned to LLWR via WAMAC must be
clearly identified.

Demonstration that, for encapsulated aqueous liquors and soluble solids,
the final waste has been treated to render it as far as reasonably
practicable insoluble in water. Also it should be demonstrated that
leaching of the final waste in water does not result in any release of the
encapsulated material.

A34.8 The degree of information that needs to be provided and justification needed
will be related to the quantity and characteristics of the liquor/soluble solid.
For damp soil being loaded into a half-height ISO for grouting and disposal at
LLWR it would usually be sufficient to establish the moisture content of the
soil, calculate the amount of cement required to combine with the available
water and add the cement in layers as the soil is being loaded. These
arrangements would have to be documented, approved and records kept. For
drums of liquid/soluble solid to be encapsulated and disposed of as LLW, the
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LLWR assessment would require the justification, processing basis and
documentation to be correspondingly detailed.

A34.9 If it is proposed to dispose of low active liquors in any other form than an
encapsulated wasteform, the same information should be given with the grout
specific categories being replaced by the relevant conditioning requirements.
It should be noted that physical adsorption onto an inert matrix is not
considered acceptable as the liquor can be readily released under applied
loads.

A34.10 The disposal of aqueous/non-aqueous liquors and soluble solids requires
approval by means of the Form D5, routed through the Commercial Manager.
The processing and disposal of aqueous, non-aqueous liquors and soluble
solids should also be included in the QA arrangements and WSCDs.

A34.11 Suggested Leach Tests to Demonstrate Matrix Suitability for Disposal.

a)

b)

d)

In order to demonstrate the suitability of a given matrix for the
encapsulation of low active liquors, low active non-aqueous liquors
containing oils, soluble solids, or other wasteforms requiring encapsulation
cast homogeneous samples of the matrix, produced using representative
non-active liquors or soluble solids at the maximum proposed oil or solid
loading, are first required. Cylindrical samples of 5 cm in height and 5 cm
in diameter are suggested as being an appropriate size.

A minimum of 48 hours after curing, the cylindrical samples are placed
individually in vessels containing a known volume of de-mineralised water,
with the water volume relating to the sample surface area at a ratio of 200
ml to 10cm? (i.e. the above cylindrical sample will require approximately
2.4 litres of water). The samples should then be submerged such that all
surfaces are contacted by water and the sample is supported above the
bottom of the vessel. The water vessel should then be covered and left
sitting at room temperature for 7 days.

After 7 days, i) for Oil bearing liquors - the surface of the water should be
checked for any visible oil or grease, and a measurement made of the oil
content within the water (in parts per million) after thorough mixing. Oil in
water monitors are available from laboratory suppliers. ii) for other
wasteforms — a measurement of the leachable component in the water
should be made (in parts per million), using Atomic Absorbtion or lon
Chromatography.

The sampled water should be returned to the vessel containing the matrix
sample and the vessel covered and left at room temperature for a further
21 days. An additional check for oil or grease on the water surface should
be made after the second test period and the oil content or leachable
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component within the water again measured after thorough mixing. The
results obtained will then be made available to LLWR for assessment.
Acceptance criteria are generally i) <15ppm oil in leachate water after 28
days immersion and ii) leachable components are assessed on a case by
case basis by taking into account current inventory disposals, operational
phase leachate modelling data and limits placed on leachate parameters
by the EA discharge authorisation.

e) With any such tests, additional samples should be made and sealed during
the initial casting process and retained for possible use by LLWR for
confirmation testing. The relaxation of the test requirements may under
certain conditions be permissible. However, this would require prior
agreement as part of a Form D5 submission through the Commercial
Manager.

A35: Disposal Container Weight

A35.1 The weight limit for Disposal Containers for vault emplacement is to ensure
that the vault loading limits are not exceeded when filled and grouted
containers are stacked and covered by a vault cap.

The table below indicates the maximum accessible internal volume available
for approved disposal containers. This volume should be used to calculate the
gross weight of the container once grouted to ensure it does not exceed the
weight limit for the container

Container Type Maximum Internal Volume (m®)*

1/3 Height Disposal Container 2989 11.29
1/2 Height Disposal Container 2910B 17.93
1/2 Height Disposal Container 2910C 17.93
2/3 Height Disposal Container 2968 22.34
3/4 Height Disposal Container 3550 24.80
1/3 Height Disposal Container 3563 11.29
1/2 Height Disposal Container 3564 17.93
WAMAC Height Disposal 29478 17.93
Container

WAMAC Disposal Container 2947C 17.93
ISO Skip Disposal Container 2921B 9.18

! the Gross Envelope Volume of each Disposal Container design for the purposes of
calculating grouting and disposal charges is given in the table in Part A Appendix 3 of the
CFA. For certain containers this is a lower figure than that shown above since it excludes
volume occupied by base and wall pockets.
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PART A APPENDIX 1: DANGER CATEGORIES AND RISK PHRASES TO BE
EXCLUDED FROM LLW

Guidance on this is given in A1l of the text.
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PART A APPENDIX 2: HAZARD PROPERTIES

Guidance on this is given in A16.1 to A16.6.
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PART A APPENDIX 3: SUBSTANCES WHICH HAVE OR COULD HAVE A
HARMFUL EFFECT ON GROUNDWATER

Guidance on this is given in A16.7.
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PART A APPENDIX 4 - APPROVED CONTAINERS

The standard designs for Transport Containers and Disposal Containers are listed in
Appendix 3, paragraph 1 of CFA. Where the Customer would prefer to use an
alternative design, this design must be submitted to the Commercial Manager for
formal acceptance prior to use. Any alternative design should be based on the
principles outlined below.

AP4: CONTAINER DESIGN
TRANSPORT CONTAINER DESIGN
External Dimensions:

e nominal standard full-height ISO freight container.
e (E.g. 2591mm high x 2438mm wide x 6058mm long).

Features:

20ff sealed end doors (side hinged).

flat internal floor (to facilitate forklift truck access).

fitted load restraint bars.

vent/filter port (blank plate dimension: approx 150mm dia.).

20ff 1SO lifting fork pockets (each a minimum of 128mm high x 335mm
wide) located equidistant from the container end wall with centres 2050mm
apart.

e twist lock facility at each of the eight (8) corner castings.

o free from all external protrusions.

Limitations during use:

e to transport only standard 200 litre drums for receipt and disposal at the
British Nuclear Group WAMAC facility.

e drums to be loaded to a maximum of 2 layers with lids uppermost.

e contents to be secured to ensure no movement during transport.

e gross weight not to exceed 30t.

Regulatory Requirements:

e |SO and load to be compliant with current transport regulations.
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DISPOSAL CONTAINER DESIGN

AP4.1 In addition to the radiological and other limitations placed on containerised
LLW packages in the CFA or contractual arrangements; there is a
requirement that the container includes features to facilitate handling and
emplacement at LLWR. Acceptable package types fall into the following two
categories:

a) Containers suitable for grouting at the LLWR Grouting Facility.
b) Pre-grouted packages.

AP4.2 The aim of this document is to describe the essential design features for such
packages using, where appropriate, some of the container designs developed
for British Nuclear Group waste (design numbers 2910, 2989 and 2947) as
examples.

General Features

AP4.3 Waste packages suitable for Acceptance at the Grouting Facility should be
cuboid in shape and may have external dimensions not exceeding:

Height 2.6m
Length 6.1m
Width 2.5m

AP4.4 Two 128mm high x 335mm wide (minimum) fork pockets spanning the full
width of the container must be provided. These should be located equidistant
from the container end wall with centres 2.05m apart. Also, as a minimum,
the container must incorporate corner castings to BS 3951, Part 1: Section
1.2: 1985 at each of the eight corners of the package.

AP4.5 In selecting the optimum container dimensions, consideration should be given
to the maximum potential mass of the package after in-fill grouting. It should
generally be ensured for handling purposes that the final package mass after
in-fill grouting of all accessible voids will not exceed:

a) 42t if the container width is less than or equal to 2.438m.
b) 40t if the container width is greater than 2.438m.

These limits are based on the capacity of the fork lift trucks used to transfer
the containers and also take into account vault loading considerations.
Notwithstanding this, packages exceeding these weights may be accepted at
the LLWR subject to prior approval by Form D5 on a Consignment by
Consignment basis by LLWR.
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AP4.6

AP4.7

AP4.8

AP4.9

AP4.10

The completed packages must be designed such that after in-fill grouting
there is good top to bottom contact between stacked containers thus
ensuring that load is distributed relatively uniformly through the wasteform
(rather than the container structure) when stacked in the vault. This
essentially implies the need for a flat, solid top and base to the container.

It is generally required that after in-fill grouting the load at the base of the
package should not exceed 30kN/m?m of container height although
packages which may exceed this value may be acceptable subject to prior
approval on a Consignment by Consignment basis.

The top of the container must, as far as is possible, preclude the retention
of rainwater. This can be achieved by providing a self stacking water
shedding lid with integral fork pockets of comparable dimensions and
spacings to those in the container base over a deep ‘well’ lid, or
alternatively, a self draining container lid design can be adopted. Both
options require the provision of a 25mm diameter hole to be situated mid
point in the top skirts at each end of the container.

There is a requirement for container designs to include the provision for
venting of gases which may be produced if container grouting is delayed
significantly after closure of the container lid. This will be achieved by
means of a breathing hole comprising a standard 76mm diameter flange to
BS10, 1962 (Table E) with fittings inside the container designed to prevent
ingress of rainwater. This vent hole will be resealed immediately prior to
infill grouting. However, the vent port must be sealed during transport of
the container.

The container external surfaces are required to be protected in ‘red oxide’
as described in the following Colour Coat Paint System listing:

GENERAL

The paint system can be either based on a vinyl or chlorinated rubber
system and is required to provide a good visual appearance.

STEEL TREATMENT

Weld Cleaning

All weld splatter and overspill is to be mechanically removed, e.g. by hand
grinding, wire brushing, etc.
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AP4.11

AP4.12

Shot Blasting

Shot Blasting is not required but dependent upon the condition of the steel
used in the construction may be used locally to remove heavy deposits of
corrosion or other finishes.

No shot blasting must be carried out on the seal faces of the box or lid.

After any shot blasting, the excess grit is to be removed from all surfaces
by air blasting and manual brushing.

Degreasing

All external surfaces are to be thoroughly degreased before painting.
PAINTING

The colour is to be a red/brown (RAL 3009). The finish must be allowed to
dry before the application of any decals.

Minimum paint thickness is that required to provide a good visual
appearance.

There should be no significant deterioration of the finish at the time of
Delivery to the LLWR. Painting of the container interior is not essential.

Corrosion protection through the use of metal plating or spraying is to be
avoided if hydrogen generating reactions will result during subsequent
contact between the metal coating and alkali grout.

The onus is on individual consignors to ensure that completed packages
meet the requirements of the current UK transport regulations or other UK
Statutory Requirements.

Containers Suitable for Grouting at LLWR

AP4.13

In order that the containers can be readily grouted, external dimensions
and corner fitting positions must be such that containers can be placed on
one of a number of custom built container support rigs at the Grouting
Facility. These rigs will support the various container types in a precise
position on a tilting table to allow the grout access port on the container lid
to mate with the grout injection nozzle. Provided the cost of procuring non-
standard support frames is covered by the consignor, any container size
within the specified envelope can be processed.
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AP4.14

AP4.15

AP4.16

AP4.17

AP4.18

Non-groutable external voidage associated with the container structure
should be avoided as far as reasonably practicable. This requires:

a) the provision of features to enable the cavities between the base
structural members to be in-fill grouted. Note that this also provides a
flat base to the container, which is necessary for relatively uniform
load transmission.

b)  minimal external voidage associated with container side wall panels.

The container lid design is required to be such that the set grout provides a
flat surface (as far as is possible equivalent to the container footprint),
which is within a range of 8mm - 10mm above the height of any potentially
load bearing components of the container body. This is to ensure that
grouted containers can support the weight of up to three 42t containers and
the future vault cap.

The container lid should also incorporate:

a) A grout access port comprising a standard 150mm flange, gasket and
cover plate secured by M16 set screws. This should be positioned
such that it mates with the grout delivery system. The precise
location is dependent upon the dimensions of container itself. Advice
on locating the grout port should be sought on a case by case basis
from the LLWR

b) A baffle plate on the underside of the grout port to ensure adequate
clearance below the lid for the grout nozzle. This will also ensure that
items of low density waste, which may float, cannot interfere with the
flow of grout.

C) Features to encourage grout penetration into any structural ribbing
associated with body or lid panels.

In order to simplify process control during grouting, it is also required that a
top skirt be provided around the top of the main container body. This forms
a gutter, which will be used to collect any overflowing grout.

The strength of the container must be sufficient to withstand the pressures
of grouting without the need for additional support or precautions. The
lid/door seals must be capable of withstanding the maximum potential head
of grout including that associated with tilting the container by up to 5° on its
length in the Grouting Facility.
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Pre-Grouted Packages

AP4.19

AP4.20

Pre-grouted packages will be acceptable at the LLWR for direct
emplacement to the vaults provided the grout specification and residual
voidage meets the LLWR requirements and the general dimensions and
arrangement of the package are compatible with the proposed
infrastructure at the LLWR.

Non-groutable external voidage associated with the container structure
should be avoided as far as reasonably practicable. This requires:

a) Minimal external voidage associated with container side wall panels.

b) Negligible ullage between the surface of the grout and the underside of
the lid arrangement.
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PART A APPENDIX 7 - ADDITIONAL SPECIFICATION FOR THE CONSIGNMENT
OF UNDRUMMED COMPACTABLE WASTE IN A TYPE 0075 REUSEABLE
TRANSPORT CONTAINER

Additional information regarding consignment of waste to the WAMAC Facility using
the type 0075 container:

WAMAC Line 1

I. Waste can typically consist of: paper, gloves, tape, sisalkraft, cloth,
punctured and drained aerosol cans, small tool items (hammer heads,
bolts, nuts etc) in small quantities, light gauge metal assemblies, small
guantities of timber, plastic items, PPE, small quantities of glass
(wrapped in tape and placed in a tin with the lid taped), electrical cables,
electrical conduit, size reduced chairs and wastes of similar size and
composition.

ii. The waste will be subjected to 1 tonne and 10 tonne in-box compaction
prior to High Force Compaction.

WAMAC Line 2

I. Waste shall typically consist of: wood (scaffold boards, pallets, cable
drums etc.) or thin-walled (2 to 3mm thick) metal items such as
aluminium scaffold tubes, empty 200 litre drums, small enclosures, office
equipment and rolls of PVC type flooring material. For maximum
effectiveness of the shredder, aluminium tubes, PVC flooring or similar
items shall be bundled and taped into 150 to 200mm diameter bundles.

ii. Waste will be subjected to 1 tonne and 10 tonne in-box compaction prior
to High Force Compaction.

iii. 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.

Consignor Technical Advice
For further information and guidance on consignment of waste via type 0075

containers, contact the Technical Advisor, LLW Disposal , B90, Sellafield,
Telephone 019467 75227
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PART B: PROCEDURES FOR ACCEPTANCE

WASTESTREAM IDENTIFICATION

B1:

Bl.1

B1.2

B1.3

WASTESTREAM ACCEPTANCE CRITERIA

All waste for disposal at the LLWR has to be covered by a valid Wastestream
Characterisation Document (WSCD) approved by the LLWR, this is to ensure
acceptability of the waste in terms of its physical, chemical and radionuclide
composition. Note that whilst the WSCD ensures acceptability of the wastes
chemical composition, it does not ensure the acceptability of Hazardous
Wastes (this is achieved by submission of Form D5 to LLWR for approval).
The Characterisation is required:

a) to meet the requirements of the disposal authorisation and BPM/BPEO
requirements.

b) to ensure continued safe operation of WAMAC/LLWR facilities.
c) to ensure the long-term safety of the LLWR disposal site.

d) to enable an acceptable assessment to be made of the radiological and
non-radiological inventory and hence assessment to be made for the
LLWR site, necessary to optimise its availability.

e) to highlight and resolve wasteform problems before waste is consigned for
disposal.

A Wastestream is a grouping of waste of similar radionuclide composition,
usually from the same source e.g. reactor pile cap. It may however vary in
physical form and specific activity, though each solid low level waste (LLW)
Wastestream must be categorised as LLW for it to be acceptable to LLWR
and in particular must comply with the specific activity limits of:

4 GBg/t for alpha-emitting nuclides
12 GBq/t for all other radionuclides.

Whilst /LLWR accepts that there is inhomogeneity in activity concentrations
within a Wastestream, differing Wastestreams should not be purposely mixed
or to be diluted with non-waste materials in order to achieve compliance. In
addition, whilst shielding of wastes by other wastes is acceptable and
encouraged in order to minimise external dose rates on containers, the
addition of non-radioactive material to the Consignment itself in order to
ensure compliance with transport regulations is not acceptable.
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Bl1.4

B1.5

B1.6

It should be noted that sealed sources due to their high specific activity are
not generally considered acceptable as LLW. However if sealed sources,
when grouped as a “sources only” Wastestream, comply with LLW limits for
the Wastestream as detailed in GNO1 APPENDIX E: SEALED SOURCE
DISPOSAL they may be considered as acceptable for disposal at the LLWR.
When calculating the compliance of the sources Wastestream with the
specific activity limits any containment present for shielding purposes should
be removed though it is permitted to include any additional contaminated
materials associated with the sources plus conditioning materials provided
both of these are minimised as far as reasonably practicable. Sources should
be packaged together in the smallest container required and fixed in that
container, usually by the addition of grout. A minimum container size of 1 litre
is recommended.

The detailed documentation requirements for Wastestream Characterisation
are included at GNO1 Appendix C.

The WSCD should be part of the customers’ quality assurance system and
should be traceable from the "LLW Disposal at LLWR" Quality Plan(s)
applicable for all the waste disposed of in the Wastestream.

QUALITY ASSURANCE AND COMPLIANCE

B2:

B2.1

B3:

B3.1

B4:

B4.1

Quality Assurance Document Preparation

The customer preparation of a QA document (usually a Quality Plan) is
required to show that the customer has arrangements in place which will
demonstrate that their management and control of the LLW is consistent with
the LLW specification and LLWR Acceptance criteria. The operational
adequacy of these arrangements is verified during audit. The detailed QA
document requirements are included at GNO1 Appendix D.

Quality Assurance Document Review

The QA document should be routed via the Commercial Manager LLWR to
ensure that it is effectively logged and tracked after receipt.

Quality Assurance Document Review

The QA document shall be reviewed by the customer in accordance with
normal customer document review period requirements and this review
periodicity and the date of next review included in the QA document. The
document will then be forwarded to LLWR for retention, even if no changes
have been identified by the customer’s review.
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B5:

B5.1

B5.2

B5.3

Audit and Waste Receipt Monitoring

Audits of a customer’s QA system by LLWR are carried out as part of a
verification programme to give confidence that documented arrangements are
being carried out.

Waste Receipt Monitoring is carried out in support of the authorisation
requirement to take and analyse samples of waste and in order to provide
LLWR with reassurance verification of the information provided for each
Consignment. The monitoring has three levels:

Level 1 - weight, radiation and contamination measurements,
documentation checks and observations on receipt and during waste
processing.

Level 2 - non-destructive testing using radiography, gamma spectroscopy and
neutron detection equipment.

Level 3 - destructive sampling and analysis.

Level 1 monitoring is carried out on all Consignments of waste; and only if
there are significant differences between the observed and declared data is
the customer informed. Levels 2 and 3 monitoring are carried out on selected
Consignments and the results of such monitoring is provided to the customer.
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NOTIFICATION OF INTENDED CONSIGNMENT

B6:

B6.1

B7:

B8:

B8.1

B9:

B9.1

Consignment Notification Timescales

The reason a request for consent to deliver a waste Consignment to the
LLWR is to be accompanied by a copy of the draft Consignment D4 is to avoid
any undue delays when the Consignment is delivered due to incomplete or
incorrectly completed documentation accompanying the Consignment.

Paragraph intentionally left blank
Consent to Deliver

LLWR faxes a Consent to Deliver Form D3 to the consignor. If any changes
are required to the Form D4, the consignor will be notified and an amended
Form D4 will be requested to be faxed to the Customer Support Team before
Consent to Deliver is given. |If for operational reasons, LLWR requires the
consignor to Deliver Compactable LLW Consignments to the LLWR and not
Sellafield Site, this will be stated on Form D3.

Deliveries cannot be made until Consent to Deliver is given by Form D3.
Consignment Form D4

The function of the Form D4 is to record Consignment details and inventory.
Note that Form D4 is not designed to show compliance with UK regulations for

the safe transport of radioactive material — this is the responsibility of the
waste consignor.

B9.2.1 Consignment Identification

Immediately prior to this section, boxes exist for the ‘Computer D4 File Ref
No’ and the ‘WAMAC Code’. Itis intended that these boxes be filled in at the
Low Level Waste Repository or Sellafield and should be left empty by the
waste consignor.

This section provides a positive, unambiguous identification of the
Consignment. The ‘Consignor-allocated Consignment ID’ is entered by the
consignor and will be used by LLWR in any communication with the consignor
relating to a particular Consignment. LLWR requires that the ‘Date container
last sealed’ box is accurately completed in order to ascertain whether the build
up of any decomposition gases within a container is likely to present a
problem on receipt at British Nuclear Group /LLWR. This date should reflect
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that on which a container is sealed prior to despatch to WAMAC/LLWR and
should not precede the anticipated receipt date by more than 30 days. The
‘Container Type and Serial Number’ box should be filled in with the relevant
container numbers, or alternatively, the type of container can be written if the
container type does not have a design number. If the Consignment consists
of loose non-containerised drums, leave this entry blank.

If approval has been obtained from /LLWR to vary the CFA, or specific
contractual arrangements, this must be clearly indicated and the Registered
Agreement Number (which appears on Form D5) must be written in the space
provided. Multiple Registered Agreement Numbers can be entered if
applicable.

B9.2.2 Consignor Information

This section identifies the consigning organisation and the person to be
contacted in the case of need. A ‘Consignor Code’ is requested for
consignors. ‘Consignor Codes’ are available from the Commercial Manager,
LLWR. The consignor is also asked to state the service(s) required.

B9.2.3 Description of Waste

LLWR’s CFA and contractual arrangements require that each consignor
should identify the sources of Consigned waste by ‘Wastestream Identification
No's, assigned by LLWR in association with NIREX. The consignor is
required to identify all the Wastestreams from which waste material is
included and show the percentage of the Consignment, by weight, arising
from each Wastestream source (note: for WAMAC output Form D4s, the
‘WAMAC Code’ number is used for Wastestream ldentification). The weight
of the immediate LLW containment, e.g. drums and wrappings, should be
included in the Wastestream information but the weight of Transport
Containers and Disposal Containers should be excluded. If, by prior
agreement with LLWR, ‘Wastestream Identification No’s’ are not available for
all/part of a Consignment, ‘N/A’ should be used for that Wastestream source.

The consignor is required to fill in the appropriate ‘Approximate %
Composition’ by Weight’ boxes to the best of their knowledge. The weight of
the immediate LLW containment, e.g. drums and wrappings, should be
included in the composition information but the weight of Transport Containers
and Disposal Containers should be excluded. Generally, an estimate
accurate to 5% is anticipated, however, it is recognised that this may not be
practicable for heterogeneous wastes. A ‘General Description of Waste’ is
also required, e.g. ‘misc. lab. Wastes’, ‘encapsulated lon Exchange Materials’,
‘rubble from building demolition’. In order to aid the processing of wastes
through WAMAC, this space should also be used to highlight material within
skip Consignments which will require some form of size reduction to enable
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placement within WAMAC 1m? boxes, i.e. scaffolding poles/planks and other
bulky wood or metal items.

LLWR’s CFA and contractual arrangements specify that waste categorised as
‘Hazardous Waste’' (Hazardous Waste Regulations 2005, or as amended)
may only be Consigned to the LLWR site with prior written agreement from
the LLWR

B9.2.4 Description of Package

The weight of the waste (and containment) is required in order to calculate
values of specific activity, which are subject to maximum limits, and to
determine processing/disposal charges to the customer. Note: Consignments
will be weighed on receipt to confirm stated weights.

The ‘Gross Weight of Consignment’ is self explanatory and refers to the total
Consignment weight inclusive of waste, drums, grout if present, Transport
Container or Disposal Container, etc.

For drummed Consignments to WAMAC, the ‘Weight of Waste and Primary
Containment(s)’ is the weight of waste inclusive of any nominal 200 litre
drums, but not including the weight of the Transport Container. Where waste
is consigned to WAMAC such that drums are not used, the ‘Weight of Waste
and Primary Containment(s)’ is the weight of waste exclusive of the Transport
Container. Additionally, when waste is consigned directly to LLWR, the
primary containment will be the Disposal Container, i.e. here; the ‘Weight of
Waste and Primary Containment(s)’ equals the gross weight of the
Consignment.

The ‘Gross Volume of Consignment’ refers to the gross external envelope
volume, generally represented by the cuboid volume determined by the
maximum length, width and height of the Transport Container or Disposal
Container.

For drummed Consignments to WAMAC, the ‘Volume of Waste and Primary
Containment(s)’ is the Gross Envelope Volume of drums represented by their
maximum external dimensions (typically 0.25m? for a 200 litre drum). Where
waste is consigned to WAMAC such that drums are not used, the ‘Volume of
Waste and Primary Containment(s)’ is the volume of waste within any
Transport Container. Additionally, when waste is consigned directly to LLWR
the primary containment will be the Disposal Container, i.e., here; the ‘Volume
of Waste and Primary Containment(s)’ equals the gross volume of
Consignment.

The ‘Number of other packages’ box requires entry of the number of
packages within a container which are not nominal 200 litre drums.
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B9.2.5Radioactivity

LLWR’s Conditions for Acceptance, or contractual arrangements, impose
maximum limits on both alpha and non-alpha specific activities.

For the purposes of this form, radionuclides are considered in two categories:

(@) Radionuclides with half-life greater than three months: If the activity of
any individual radionuclide within this group is greater or equal to the
stated de minimus level, the activity must be entered against the
radionuclide name. Additionally, if the name of any such radionuclide is
not pre-printed, this must also be entered and activity levels recorded.

(b) Radionuclides with half-lives of three months or less: Radionuclides with
half- life of three months or less must be considered separately, with the
exception of Decay Products — which should only be included when
present in amounts exceeding those which could be present through
radionuclide decay or the accounted radionuclides. The ‘Group Total
values for short lived radionuclides in the ‘Activity’ column must include
the activity or all relevant nuclides. If a ‘Total Group’ for short lived
radionuclides is a predominant contributor to the following ‘Total Activity’
entry, the principal contributing short lived radionuclides should be
written in the ‘Radionuclide’ column.

Sum ‘Group Total' activities to give ‘Total Activities’ for the relevant
columns, and divide by the ‘Weight of Waste and Primary Containment’
to give specific activities. Note that individual radionuclide specific
activities must not exceed the given ‘Max. Spec. Activity’ values without
prior written consent and ‘Total Specific Alpha Activities’ and ‘Total
Specific Non-Alpha Activities’ should never exceed the 4,000 and
12,000 MBq/t activities respectively.

B9.2.6 Fissile Content

If one or more uranium isotopes is listed in Section 5, then this section must
be completed. It will generally be possible to divide the uranium within a
Consignment into one or more enrichment bands, each having a different
percentage U235 enrichment. For each identified enrichment band, details
are required as per table headings. Note that ‘% Enrichment’ is defined as
the weight of U235 expressed as a percentage of the total weight of uranium;
for natural uranium, the enrichment is 0.72%. (See GNO1 Appendix A for
further details).



- GNO1
_ Issue 01/08
Page 51 of 76

B9.2.7 Drum Serial Numbers

If a Consignment contains drums for High Force Compaction, please list the
drum serial numbers in the given table (or an attached listing referenced from
the table) and indicate (by means of an asterisk) any drums, which are
potentially not suitable for WAMAC compaction. This will include any drums
that exceed 300kg, drums containing hazardous wastes, and drums which
contain encapsulated materials (e.g. encapsulated lon Exchange Materials).
Notification that drums as described above are present within a Consignment
should previously been given to BN Group/LLWR by means of an agreed
Form D5 (see paragraph Al).

Also, waste is not normally Consigned in WAMAC 1m?® boxes but if this is
required agreement should be reached with LLWR by Form D5 (see
paragraph Al).

Drums should be uniquely numbered, on the lid, such that individual
characters are a minimum of 24mm high and the numbers remain visible on
the top of the drum after High Force Compaction. The drum number used by
the consignor is to consist of a six digit number, i.e. 000001 to 999999,
followed by a slash and a five character consignor code. The consignor code
to be used on drums requires prior agreement with the Commercial Manager
or his nominee. A typical drum number for a company ABC Nuclear
Generators might hence be:

000123/ABCNG
B9.2.8Monitoring Information

The information to be entered here is required for operational safety purposes.
Note that the information on volumes is to be based on gamma only radiation
levels.

B10: Form D4 Completion and Signature

B10.1 The Consignment Form D4 is the formal record of disposal at LLWR, as
required by the LLWR Authorisation. The management of this record shall
ensure that:

a) the original record is provided to LLWR;

b) the original record is signed by a Properly Authorised Person;

c) if the original record is amended this is by a Properly Authorised Person;
and

d) any amendment made to the record leaves the original entry clear and
legible.
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In this context a “Properly Authorised Person” means a person who is
judged to be competent to give the required assurances, or to withhold
the Consignment until assurance of compliance with the CFA or
contractual arrangements is achieved. LLWR recognise that in giving
these assurances that this person may have to rely upon the accuracy of
written information provided by other personnel, e.g. monitoring
certificates.

B11l: Form D4 Radionuclides and Groups

B11.1 Short lived radionuclides of less than three months half-life should be
excluded, unless not in equilibrium or a major proportion of the total
inventory. Specific examples are:

e If thorium-232 is present in the waste, a range of daughter products are
usually also present. Of these only two (radium-228 and thorium-228)
have half-lives of greater than three months and therefore need to be
declared. The other radionuclides in the decay chain will be present and
emitting radiation but shall not be included in activity arisings estimates or
Form D4 declarations for LLWR disposal purposes.

¢ If radium-226 is present in the waste, a range of daughter products are
usually also present. Of these only two (lead-210 and polonium-210) have
half-lives of greater than three months and therefore need to be declared.
The other radionuclides in the decay chain will be present and emitting
radiation but shall not be included in activity arisings estimates or Form D4
declarations for LLWR disposal purposes.

B12: Form D4 Radionuclide Declaration

B12.1 The radionuclide groupings and the interpretation of short lived radionuclides
correspond to the regulatory requirements of the LLWR Authorisation.

B13: Consignment Deliveries
Delivery of LLW to WAMAC at Sellafield

B13.1 Consignment drivers should report to the Main Gate, at Sellafield, where they
should produce Consignment documentation, state where the Delivery is to be
made to and sign in. Drivers must present suitable photographic identification
on arrival (e.g. passport or driving licence). The Police will issue them with a
temporary vehicle pass to allow access to the Sellafield Site. Furthermore, an
escort will be required and this will be provided by WAMAC.

B13.2 Upon issue of a vehicle pass (which must be displayed at all times) the driver
will be escorted to Building B88 (WAMAC).
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Note: The Speed Limit on the Sellafield site is 20mph.
The Speed Limit on the WAMAC site is 5mph.

B13.3 On arrival at Building B88 the driver will be escorted at all times and must
follow the escort’s instructions.

B13.4 The driver will be directed to the Weighbridge where the Consignment will be
weighed. On completion of Consignment weighing, the container will be
removed from the transport vehicle and the weighbridge personnel will escort
the vehicle back to the main gate. On formal acceptance, a consignment
receipt will be issued to the consignor.

Collection of Empty ISO Freight Container

B13.5 WAMAC will unload the contents of the Transport Container and ensure the
container is available for return to the consignor within 5 working days of
delivery, unless specific alternative arrangements are agreed with the
consignor. Customers will be informed by fax when their container is empty
and available for collection. If a customer urgently requires the return of their
container then arrangements can be made by contacting the Consignor
Support Team at WAMAC.

B13.6 The consignor will inform the Consignor Support Team of collection details be
completing and returning the ‘empty container’ fax. Upon receipt of the
completed fax, the Consignor Support Team will issue the consignor with an
RMT1.

B13.7 When the signed and dated RMT1 is returned, the Consignor Support Team
will raise the appropriate paperwork (shipper’'s certificate, trem card and
labels) and this package will then be given to the WAMAC Transport Team.
This package will be issued to the driver when they collect the empty
container prior to leaving WAMAC.

Departure from Sellafield

B13.8 Prior to proceeding to the appropriate gate all drivers must ensure that:

a) their temporary vehicle pass is signed by WAMAC General Office.

b) if leaving site with an empty container, they are in possession of a
Consignment receipt and a HP clearance certificate.

B13.9 The vehicle pass must be relinquished to the Police when leaving the
Sellafield Site via the appropriate gate.
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Delivery of LLW to the Low Level Waste Repository

B13.10 Consignment drivers should report to the Main Gate on arrival at the LLWR
Site where additional directions will be provided. Drivers must present suitable
photographic identification on arrival (e.g. passport or driving licence). The
site speed limit is 20 mph.

B13.11 On arrival at the Grouting Facility, the driver will present the original
consignment Form D4 and any other relevant documentation, to the LLWR
representative. The LLW Repository Limited representative will then arrange
for the waste receipt monitoring checks to be carried out and the container to
be offloaded.

B13.12 Once the LLW Repository Limited representative has confirmed Acceptance
of the container the driver will be issued with a Consignment receipt and any
other documents countersigned by the LLW Repository Limited
representative. The delivery vehicle must undergo a health physics survey
before leaving the site for reassurance purposes.

B13.13 The delivery times have been agreed with the local community to avoid
Large Goods Vehicle deliveries at school bus pick up and drop off times.

B14: Consignment Deliveries by Road and Rail

B14.1 Rail is the preferred method of delivering low level waste to the LLWR to
minimise the volume of road traffic. It will be necessary to establish the
feasibility of delivery by rail and obtain the LLWR’s consent to any proposals
to deliver LLW by rail.

B15: Site Rules Compliance

B15.1 Customer’s representatives, when on the LLWR or Sellafield sites, shall obey
the relevant site rules. A copy of the general site rules will be issued to
visitors on entry to the LLWR or Sellafield site at the relevant gate. Any
additional rules will be provided by the Site Representative to whom the
Customer representative reports to on arrival.

B16: Transport Container Return

B16.1 The WAMAC facility can be configured to process either drummed waste or
loose waste. To optimise the plant throughput this facility operates alternating
processing campaigns for drummed or loose waste. The target turnaround
times are provided to give:

a) the Customer flexibility as to when the Consignment may be Delivered to
WAMAC,;
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b) LLWR flexibility with respect to operational planning.
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GNO1 APPENDIX A: TABLE OF PERMITTED SAFE MASSES (U-235/URANIUM)

ENRICHMENT SAFE MASS OF U235 IN KILOGRAMS
WEIGHT PERCENT U235 (TOTAL URANIUM IN BRACKETS)
METAL OXIDE
Depleted Infinite Infinite
Natural 266 (36944) 266 (36944)
0.72-0.8 24.0 (3000) 32.0 (4000)
0.81-0.9 18.0 (2000) 25.2 (2800)
0.91-1.0 12.0 (1200) 17.0 (1700)
1.01-1.1 9.35 (850) 12.1 (1100)
1.11-1.2 7.2 (600) 9.0 (750)
1.21-1.3 5.8 (450) 7.1 (550)
1.31-1.4 4.9 (350) 5.6 (400)
1.41-15 4.35 (290) 5.1 (340)
151-16 4.0 (250) 4.4 (280)
1.61-1.7 35 (210) 4.2 (250)
1.71-1.8 31 (175) 3.7 (210)
1.81-1.9 2.9 (155) 34 (180)
1.91-20 2.8 (140) 3.2 (160)
201-21 2.73 (130) 3.15 (150)
2.11-22 2.64 (120) 3.03 (138)
221-23 2.53 (110) 2.87 (125)
231-24 2.40 (100) 2.76 (115)
241-25 2.30 (92.0) 2.62 (105)
251-26 2.28 (88.0) 2.50 (96)
2.61-27 2.18 (81.0) 2.43 (90)
2.71-28 2.15 (77.0) 2.29 (82)
2.81-29 2.08 (72.0) 2.17 (75)
2.91-3.0 1.95 (65.0) 2.10 (70)
3.01-3.1 1.89 (61) 2.10 (68)
3.11-3.2 1.88 (59) 2.01 (63)
3.21-33 1.81 (55) 1.98 (60)
3.31-34 1.80 (53) 1.90 (56)
3.41-35 1.75 (50.0) 1.85 (53)
3.51- 3.6 1.69 47 1.80 (50)
3.61-3.7 1.66 (45) 1.74 (47)
3.71-38 1.63 (43) 1.71 (45)
3.81-3.9 1.59 (41) 1.68 (43)
3.91-40 1.56 (39.0) 1.64 (41)
4.01-4.1 1.55 (38) 1.64 (40)
411-4.2 1.55 (37) 1.61 (38)
421-43 1.50 (35) 1.59 (37)
431-44 1.45 (33) 1.57 (35)
4.41-45 1.39 (31.0) 1.53 (34)
451-4.6 1.38 (30.0) 1.51 (33)
4.61-47 1.36 (29) 1.48 (31.5)
471-438 1.32 (27.5) 1.44 (30.5)
481-4.9 1.27 (26) 1.42 (29)
491-50 1.25 (25.0) 1.37 (27.5)
5.01-30.0 0.74 (2.46) 0.74 (2.46)
30.01 - 50.0 0.70 (1.4) 0.70 (1.4)

50.01 — 100 0.60 (0.60) 0.60 (0.60)
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GNO1 APPENDIX B: GUIDE FOR DISPOSAL OF UNCONTAINERISED ITEMS

This guide is produced to assist potential consignors of Uncontainerised Items
(herewith “ltems”) of LLW to LLWR. Some LLW cannot be containerised due to its
size or density and therefore these items are disposed of by positioning in the LLWR
Vaults such that they can grouted in situ. This necessitates special handling and
processes outside of normal LLWR operating procedures. This guide should be
used in compiling and preparing the necessary information required by the LLWR, to
support the Form D5 application, in order that the item can be accurately assessed
for disposal. It does not cover all aspects for achieving approval for disposal as each
submission is treated on a case by case basis via a Form D5 application.

Where customers identify items of LLW that cannot be containerised, it is important
to discuss any proposals for disposal as an Uncontainerised item with the LLWR as
soon as possible through the Commercial Manager.

NOTE: All proposals for the disposal of Uncontainerised items at the LLWR will need
to be justified as the accepted wasteform is one of approved containerisation.

Consent to Deliver will only be given when:

1. The item meets all the Acceptance criteria of the CFA.

2. The disposal of the item has been subject to an optioneering assessment
and disposal as an Uncontainerised item is demonstrated to be the BPEO
waste management option.

3. All required documentation has been received and approved/processed.

4. A programme and delivery date have been agreed.

The following table details the information that is required to support the Form D5
submission for an Uncontainerised item disposal.
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ITEM INFORMATION AND
RELATED DETAILS.

PURPOSE OF REQUIREMENT

DOCUMENTATION
REQUIREMENTS

ADDITIONAL

General description: to include
justification for not using
accepted containers for
disposal and
drawings/photographs of the
item.

To satisfy LLWR that direct disposal is
the best waste management option for
the ltem.

Seek approval with LLWR,
via a Form D5 application.
(to include the supporting
justification eg a
BPEO/BPM assessment)

See also paragraph Al.

Gross external envelope
volume

Used to calculate the in-vault grouting
charge based on the Gross Envelope
Volume of the item, generally
represented by the cuboid volume
determined by the maximum length,
width and height of the disposal item.

Gross Weight (to include
details of point loading
dimensions if item is not free
standing)

To allow assessment of the vault
loading at LLWR and to assess the
lifting requirements. The load applied
on the vault floor by the item should
not exceed 30kN/m?/m of the item
height.

Loading to be calculated
and if found to exceed the
compliant limit, cleared in
advance with LLWR, via a
Form D5 application.

Lifting points and or lifting
equipment. i.e.: lugs, straps,
lifting frames etc.

So that suitability of the lifting
equipment can be assessed by the
LLWR Design Authority

Test Certificates to be
submitted to LLWR for all
such equipment or fixtures
which will be used to lift or
assist in lifting the item.

Craneage and Lifting
arrangements at LLWR Site are
under the jurisdiction of the
LLWR Design Authority
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Inaccessible voidage volume:
l.e.: voidage within the item that
will not be penetrated by grout
during in vault grouting.

To ensure that inaccessible voidage
within the item is minimised and
does not exceed 10% of the item’s
gross volume.

Justification and method for
reducing inaccessible voidage
to acceptable levels must be
cleared in advance with LLWR,
via a Form D5 application.

See also paragraph A33.2

Transportation:

i.e.: details of transport vehicle
and any related equipment (eg:
overpack container or covers)

Routes in to the LLWR Site and on
the approach roads to the site
require planning in line with an
agreed Delivery programme.

Delivery vehicle and item to be
suitably labelled, placarded
and documented in compliance
with the current Transport
Regulations. A Quality Plan
detailing the delivery process
is to be submitted to the
LLWR.

Uncontainerised items must also
comply with contamination and
external dose rate limits as
stated in paragraph A18 of CFA

Item preparation: details on
how the item will be prepared
for disposal, i.e.: paint finish,
identification numbers etc.

To provide a good visual
appearance and ensure item is
uniquely identified.

Note: ID number of item must be as
agreed with the LLWR.

There should be no significant
deterioration of the finish at the
time of delivery to the LLWR.

Wastestream Characterisation
and OA Documentation,

Quality Plan (QP) must indicate or
reference process route for item.
Item to be assessed for new or
existing waste stream.

QP & Wastestream
Characterisation Document
(WSCD) submitted to LLWR
for assessment and approval

See also Part B, paragraphs B1
to B5 and Appendices C and D.

Agreed Timescale for disposal

To ensure that items are delivered
to the LLWR when the necessary
lifting and handling arrangements
etc. are in place and to allow LLWR
to inform all relevant stakeholders.
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GNO1 APPENDIX C: WASTESTREAM CHARACTERISATION DOCUMENT
(WSCD) REQUIREMENTS

The following points should be included in the documentation submitted for
agreement:

Document Title, Issue Date, Reference No. and Issue No.

These are required in order to uniquely identify the document. Draft documents
should also be given unique numbering e.g. Draft 1, Draft 2 etc. in order to assist
traceability.

Author(s)
The author(s) will also usually be the primary point of communication with the
customer on the Wastestream characterisation.

Approved by
This should be the name and signature of a suitably qualified and experienced
person from the customer's organisation who has reviewed the characterisation.

LLWR Agreement
This should include the name and signature of the LLWR Technical Manager (or his
representative) agreeing to the Wastestream characterisation.

Distribution
This should include appropriate members of the customer's organisation and also
the Technical Manager, LLWR.

Review Date

The characterisation shall be reviewed in accordance with normal customer
document review period requirements and this review periodicity and the date of next
review included in the WSCD. However, the document shall also be reviewed by the
customer within the defined review period if there are changes to the Wastestream
composition, treatment or activity assessment methodology or changes to the
wasteform Acceptance criteria.

Following the customers review the document should be sent to LLWR for
independent review and endorsement and only when endorsed by the LLWR
Technical Manager will be sufficient for continued disposal to LLWR.

Customer Name, Waste Origin Location and Consignor Code
This is needed to uniquely identify the waste consignor. The Consignor Code is
available from the LLWR.

Wastestream No. and Name
If a Wastestream has been declared or the arisings included in a LLW only (i.e. not a
mixed LLW/ILW Wastestream) Wastestream in the latest UK Radioactive Waste
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Inventory prepared for UK Nirex Ltd (NIREX). and the Department of the
Environment, Transport and the Regions then that Wastestream number and name
should be used. Customers with a Wastestream, which does not have a “NIREX”
identifier, should contact the Commercial Manager/Technical; LLWR for details of the
appropriate identifier to be used.

Description of Originating Process

This should describe from where the waste originates and the processes giving rise
to the LLW and hence allow a better understanding of the nature and composition of
the waste.

Estimated Arisings for the Wastestream
An estimate of the Wastestream arisings is needed in terms of:

e timescale (is it a one off, in which case when is the expected completion date, or
is it a continuing arising, in which case for how long and are the nature of the
Consignments expected to change over time).

e volume (this should include "raw", conditioned and packaged volumes as
appropriate).

e weight (this should include "raw", conditioned and packaged weights as
appropriate).

e activity (Total Alpha and Total "Non-Alpha" and the Authorisation radionuclide
groupings of “Uranium”, “Radium-226 and Thorium-232", “Other Alpha”, “Carbon-
14", “lodine-129”, “Tritium”, Cobalt-60 and “Others”. Information should be
provided for each radionuclide grouping even if a zero arising is estimated. A zero
estimate will be expected to have been justified by sampling and analysis or an
assessment to show that the radionuclide(s) cannot be present.)

These estimated arisings should be given on a total arisings basis but average
annual arisings should also be included if not a one-off disposal. These estimates
are used in the assessment of how significant the Wastestream arisings will be in
terms of the overall Drigg inventory, annual disposal limits, specific activity limits and
trigger levels (see paragraph Al7). "Best estimate" values should be used in all
cases.

Physical and Chemical Composition

To aid assessment of the Wastestream to confirm that its composition is acceptable
for the LLWR service required, information is needed for the Wastestream on an
"averaged” basis in terms of:
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- percentage by weight of - metal
soil/rubble
soft organics (e.g. paper, cloth)
plastics/rubber
wood
others.

- waste density.

- proportion of radioactive contaminant (by weight). This will confirm
whether the "Wastestream" is in fact a waste or a process stream. For
most Wastestreams, such as contaminated items, this proportion will be
low, typically <1%, but for process streams, such as uranium concentrates,
a higher value would be expected. The proportion of radioactive
contamination averaged over a Wastestream should not exceed 10% of
the total waste by weight.

- moisture content. If waste is to be High Force Compacted it must not
generate more than 1% by volume of liquid during High Force Compaction
involving the application of pressure of 20,000kN/m? (1.3tonf/in?). If waste
is for grouting and/or disposal only it must not release liquid under applied
loads of 400kN/m?.

- oil and grease content.

- the non-radiological properties of the Wastestream as detailed in
paragraphs A1l to Al6.

Conditioning

Details of any conditioning of the Wastestream (or part of the Wastestream) should
be given. Typical conditioning processes include:

e "in drum" compaction.

e High Force Compaction.

e grouting (prior to Delivery).

e incineration.

e storage for radioactive decay at the waste generators site.

The reasons for carrying out the conditioning step should be outlined, e.g. to make
materials safe, for volume reduction or to ensure that they are compatible with the

final wasteform requirements. Changes in the wasteform composition as a result of
the conditioning must be given e.g. the increase in mass due to the addition of inert
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materials during grouting. It should be noted that though it is allowable to add inert
materials to LLW to achieve a satisfactory wasteform for disposal, the mass of this
inert conditioning agent should be minimised and it is not acceptable to purposely
dilute or condition waste for the sole purpose of achieving compliance with specific
activity limits. Paragraph A34 gives further advice on waste conditioning aspects.

Waste Containment

Both the primary waste containment (e.g. 200 litre drum, paper sacks, third-height
ISO, half-height ISO) and the Transport Container (e.g. full-height ISO, half-height
ISO, third-height 1ISO, 1SO skip) should be given.

LLWR Service Required
The principal services available are:

- High Force Compaction, grouting and disposal of Compactable LLW.
- grouting and disposal (in a Disposal Container) of Uncompactable Waste.
- direct disposal and in-vault grouting of Uncompactable Waste

This information is needed to assess if the wasteform is suitable for the service(s)
required.

Method of Activity Assessment

This is needed to confirm that an appropriate methodology is being used to
determine the radioactivity which will be declared for a Consignment and
subsequently used for comparison against Acceptance limits and entry in the LLWR
inventory. Points to be included are:

- the attribute that is actually measured for the waste in order to derive the
radioactivity content e.g. the dose rate from the waste, the weight (if a
constant specific activity).

- how this measurement is converted to give the waste activity, what
conversion factors are used and how these were determined. All source
data should be referenced.

- where "activity totals” are considered it should be clear what this total
refers to e.g. total beta, total beta/gamma or total alpha + beta/gamma.

- the limitations of this activity assessment method should be stated in terms
of the physical nature of the waste - e.g. density (shielding effects for
radiation measurements) and volume of package. It should be stated
whether the conversion factors remain constant.

- consideration of potential errors.
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- if a computer system is used for data manipulation, confirmation that the
software has been verified and validated, and that checks are periodically
carried out to confirm the computer calculation.

Radionuclide Fingerprint
The radionuclide fingerprint will be constant for a Wastestream unless specific
measurements are carried out to characterise each waste Consignment e.g. by
gamma spectroscopy (a fingerprint will still be required in this case for non-gamma
emitters). The fingerprint is needed to confirm that appropriate radionuclide data will
be declared for the Consignment for comparison with Acceptance limits and entry in
the LLWR inventory. Points to be included are:

- it should be in a readily understood format and the nuclide composition total

add up to 100%.

- it should be stated how the fingerprint was determined (e.g. by a sampling
programme, with the scope of the programme stated) and results
referenced.

- consideration of possible errors.

- single radionuclides only should be given (unless radionuclide groups are
below the de minimus levels given on the Form D4).

- short lived radionuclides of less than three months half-life should be
excluded, unless not in equilibrium or a major proportion of the total
inventory. Specific examples are:

If thorium-232 is present in the waste, a range of daughter products are
usually also present. Of these only two (radium-228 and thorium-228)
have half-lives of greater than three months and therefore need to be
declared. The other radionuclides in the decay chain will be present and
emitting radiation but shall not be included in activity arisings estimates
or Form D4 declarations for LLWR disposal purposes.

If radium-226 is present in the waste, a range of daughter products are
usually also present. Of these only two (lead-210 and polonium-210)
have half-lives of greater than three months and therefore need to be
declared. The other radionuclides in the decay chain will be present and
emitting radiation but shall not be included in activity arisings estimates
or Form D4 declarations for LLWR disposal purposes.

- justification for radionuclides not included / analysed for should be given.
This is normally achieved by consideration of radionuclides expected to be
there from flowsheet/FISPIN data, analysis results and de minimus levels for
a Consignment.
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Compliance with LLWR Disposal Radioactivity Limits
Compliance should be demonstrated with:

Consignment limits - this should include what limits are applied for the
segregation of ILW items from the LLW Wastestream, and compliance with fissile
limits.

Wastestream trigger levels (see paragraph A17).

Wastestream limits - the customer should submit to the Commercial Manager,
LLWR by 31% March of each year a statement listing for each Wastestream the
approximate volume, total weight and quantity of each declared radionuclide for
all Deliveries in the preceding calendar year. This information will be collated by
LLWR to confirm that the Wastestream disposals to LLWR are consistent with the
predicted arisings and meet Wastestream Acceptance limits (see paragraph
Al7).

Disposal Route Justification.

The WSCD should include a justification of the disposal route for example by
BPEO/BPM assessment. By including these assessments the customer can provide
the LLWR, as a stakeholder, with evidence that all relevant aspect of disposal have
been considered. In particular waste minimisation and environmental impact.

Best Practicable Means (BPM) - Defra

Essentially, it requires operators to take all reasonably practicable measures in
the design and operational management of their facilities to minimise discharges
and disposals of radioactive waste, so as to achieve a high standard of
protection for the public and the environment.

BPM is applied to such aspects as minimising waste creation, abating
discharges and monitoring plant, discharges and the environment. It takes
account of such factors as the availability and cost of relevant measures,
operator safety and the benefits of reduced discharges and disposals.

If the operator is using BPM, radiation risks to the public and the environment will
be as low as reasonably achievable (ALARA).

Best Practicable Environmental Option (BPEO) - Defra

The BPEO principle has been defined by the Royal Commission on
Environmental Pollution in its 12th report (RCEP, 1998) as:
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"The outcome of a systematic and consultative decision-making procedure which

emphasises the protection and conservation of the environment across land, air
and water.

The BPEO procedure establishes, for a given set of objectives, the option that
provides the most benefit or least damage to the environment as a whole, at
acceptable cost, in the long term as well as in the short term."

References
All references listed should be explicitly referred to in the text of the document.

As a guide, an example blank Wastestream characterisation pro-forma can be
obtained from LLWR though this will have to be amended to meet individual
circumstances for most customers.

Where limits and exclusions are stated these refer to the LLW specification for waste
Acceptance. It may be possible for a Wastestream to be granted a variation (by the
Form D5) against one or more of these points on an individual assessment basis.
Further information can be obtained from the Commercial Manager, LLWR.
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GNO1 APPENDIX D: QA DOCUMENT REQUIREMENTS
1 Introduction

This guidance note has been prepared to aid consignors of radioactive waste
in the production of the necessary management and control documents for
transfer of such waste to LLWR for the purpose of disposal.

This guidance note defines the minimum requirement for the management
and control documentation to be accepted by LLWR.

The consignor should prepare in writing a management and control document
describing the arrangements established within the organisation for the
disposal of radioactive waste, from the point of generation to the point of
Acceptance by LLWR.

Such documentation must satisfy the current issue of any contractual
requirements agreed with LLWR as well as those required by Statute of
Legislation.

It is a fundamental requirement that the management and control document
accurately reflects the management system for the disposal of radioactive
waste. Further advice and a LLW Quality Plan and Wastestream
Characterisation program are available on request.

2 Scope

This guidance note is issued to provide consignors with assistance in the
preparation of management and control documentation as required by LLWR
contractual requirements.

3 Documentation Requirements

Special application, in accordance with the relevant LLWR Conditions for
Acceptance (CFA), or contractual arrangements, will have to be made to for
any waste which was generated/packaged before the document was
approved and which is to be consigned to LLWR. The management and
control document submitted to LLWR must contain, as a minimum, the
following before approval will be considered.

3.1 Title
The title of the document should be specific in defining the type of waste

being managed, the disposal/storage route to be employed, e.g. "Solid Low
Level Waste for disposal at LLWR " or "Solid Low Level Waste to LLWR via
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3.2

3.3

3.4

3.5

XXXX” where XXXX is the name of the organisation from which the waste is
to be Consigned to LLWR.

The name of the originating site, company or department should also be
referenced in the title.

Reference Number and Issue
A unique reference number should be given to the document, but should be
part of the numbering system used within the consigning organisation. The

document should also have an issue number and issue date.

The reference number, issue number and issue date should appear on all
pages of the document.

Controlled Copy Numbering

The document should be issue controlled and therefore provision shall be
made on the front page of the document for a controlled copy number.

Authorisations

For each person signing the document, provision should be made for the
printed name, title, the capacity in which the signature is made and the date
the document is signed.

As a minimum signatures shall be required for:

a) For third party consignors (those disposing of waste via a disposal
service), then the approval signature of the relevant person at the disposal
service shall also be required.

b) authorisation for issue and use by the consigning organisation. This
should be by someone with executive authority to ensure the document
becomes mandatory to all personnel within the organisation.

Record of Amendment
A record of amendments should be included to identify any changes made to

the document. Amendments can also be identified by means of vertical lines
to the right or left of the amended text.
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3.6

3.7

3.8

3.9

3.10

List of Contents

The document should contain a list of contents page identifying each section,
titte and page number.

Introduction

A brief introduction to the consigning organisation, activities generating the
waste, type of waste, Wastestream and disposal route should be given.

Objectives

The statement of the objectives of the management and control arrangements
which shall, as a minimum, ensure:

a) compliance with the authorisation issued under the Radioactive
Substances 1993, and with any current contractual documentation issued
by LLWR.

reference should also be made by third party consignors to the
requirements of the disposal service.

b) that the transport of the waste is in compliance with the relevant transport
regulations.

c) that all the necessary records are generated, maintained and are available
to demonstrate that the appropriate requirements have been complied
with.

Scope

The scope of the document shall include all the activities required for the
management and control of the waste from the point of generation to the point
of Acceptance by LLWR (including the collection by any disposal service).
This should include the activities for Activity Assessment, Records,
Calibration, Training and compliance with Authorisation/LLWR Allocation.

Responsibilities

Specific responsibilities shall be defined for the following:

a) the overall responsibility for the control of the waste.

b) the day to day activities of radioactive waste handling and processing.

c) the health physics monitoring of the waste.
d) the transportation of the waste from the consigning organisation.
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3.11

3.12

e) for generating and maintaining the necessary records.
f) the establishment and maintenance of the management and control
arrangements.

Review and Audit

As a minimum the document shall define the arrangements for the formal
review of the QA system at agreed timescales or more frequently if changes
to any contractual, statutory or authorising documents have an implication on
the activities conducted for the disposal of radioactive waste.

The arrangements established for carrying out audits of the QA system within
the consigning organisation, including self audit, should also be stated.

It is the responsibility of the consignor to ensure that the review of the QA
system is prompted and conducted accordingly.

The results of all reviews shall be notified to the Commercial Manager LLWR,
in writing, as soon after the review has been conducted as possible, otherwise
the suspension of Deliveries may result.

Document Control

The document should clearly define the method established to ensure the
document is correctly issued and controlled, as a minimum the document
should contain the arrangements established for defining:

a) how copies of the document are identified (controlled or uncontrolled).
b) how distribution of the document is controlled.

C) how amendments to the arrangements shall be identified and
approved, together with the means of distributing the amendments to
the holders of controlled copies of the document (this may be either re-
issue of the whole document or issue of the amended pages only).

All Major Changes to the management and control arrangements must be
notified to LLWR, (and in the case of third party consignors, by the disposal
service) prior to implementation.
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3.13

3.14

3.15

3.16

3.17

3.18

Non-Conformance

The method for segregating and identifying non-conforming materials and
subsequent corrective actions (e.g. either to return such materials to
acceptable standards, or other means of disposal) should be clearly
documented.

Non-conformance issues as a result of audit should be clearly documented
and corrective actions identified and implemented within an acceptable
timescale.

Calibration

The identification of all measuring and test equipment used for the handling
and disposal of radioactive waste, together with the calibration periods,
methods and record retention, should be clearly defined.

Training

Training packages/modules relating to the handling and disposal of
radioactive waste should be clearly documented and formal records for each
individual retained, to demonstrate that training has been implemented.

Records

The method for controlling records generated during the overall waste
producing, handling and disposal activities should be defined. This should
also include methods of storage, retention (type of media) and maintenance of
the relevant records.

Summary of Process

The summary of process should briefly describe the process responsible for
the generation of the waste. This should also include all the waste streams to
be consigned. Notification shall be made to BN Group/LLWR of all waste
streams and the allocated identifiers, by means of appropriate Wastestream
Characterisation Documentation (WSCD).

Schedule of Activities

The schedule of activities shall clearly define the sequential tasks conducted
for the disposal of radioactive waste.
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Each task should clearly define:

a) the task number or other reference.

b) the description of the task performed.

c) the control documents defining how tasks are conducted. These control
documents should be identified by a unique reference. It is not necessary
for all activities to have controlled documents; some minor tasks may be

conducted without.

d) the record documents raised, where necessary, to demonstrate that
the tasks have been satisfactorily conducted.

e) the person responsible for conducting the task.

The tasks should identify the following where applicable:

i)  how the waste is identified from other materials.

i) how radiological monitoring of the waste is conducted.

iii) how segregation of the waste from other wastes is achieved.

iv) materials to be excluded or prepared and made safe. These should be
detailed within the management and control document or relevant control
document. The validity of this list shall be maintained to the latest
version of any contractual documentation issued by BN Group.

LLWR agreement must be obtained where wastes are treated to make
them acceptable for disposal by LLWR (e.g. materials likely to give rise
to a fire, or explosion hazard, lon Exchange Materials, encapsulated oil
or soluble solids, special wastes). Specific details of the materials to be
excluded or prepared and made safe should be included in the WSCD.

v) "Hazardous waste" procedures.

vi) treatment of liquids/soluble solids, e.g. solidification in a matrix such as
cement.

vii) bagging or wrapping of waste at point of origin.
viii) labelling bags or wrapping to identify the source, type of waste (e.g.

combustible/ non-combustible, special waste) waste stream and
radiation readings of the waste packages.
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xiii)
xiv)
XV)

XVi)
XVii)

XViii)

XiX)

XX)

XXI)

XXii)

XXiii)

XXIV)

XXV)

transfer of the waste from the point of generation to a waste handling
facility or store (where applicable).

receipt of the waste into the waste handling facility or store.
receipt monitoring of the waste.

any sorting activities conducted (i.e. into combustible/non-combustible or
Compactable/Uncompactable).

conditioning of the waste e.g. compaction, grouting, encapsulation etc.
Consignment of waste into approved containment (e.g. 200 litre drums).
identification/labelling of such containment.

weighing of the waste.

carrying out dose rate readings.

radioactivity assessment of the waste. The control documents shall offer
a traceable route for the derivation of the activity assessment method
and any conversion factors used. All radionuclides found in the waste
shall be covered by the activity assessment method. Specific details of
the radioactivity assessment of the waste should be given in the WSCD.

contamination surveys on the containment.

checks against Environment Agency Authorisation and LLWR allocation
limits (where appropriate).

all record documentation raised, completed and distributed accordingly.
special applications as necessary for those waste forms that do not
conform to the requirements of contractual documentation. This shall be
submitted to LLWR and consent received prior to despatch of any such
waste Consignment (see paragraph Al).
the waste form and the type of container in which the waste will be
Consigned, including a check that the container satisfies LLWR
requirements.
applications made to LLWR for agreement to Consign.

receipt of agreement to Consign.
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3.19

3.20

3.21

3.22

xxvi) arrangements for transport.
xxvii) marking of Consignment as required by LLWR.

xxviii) labelling the Consignment to identify the origin and weight of the waste
Consignment, together with the statutory transportation labels.

xxix) completion of the Consignment manifests (e.g. Form D4).

xxX) radiological monitoring of the Consignment to ensure compliance with
the transport regulations.

xxxi) issuing the driver of the vehicle with the necessary documentation (e.g.
LLWR forms, Consignment certificates as required by the transport
regulations) and any other documentation deemed relevant by the
consigning organisation.

xxxii) Delivery of the waste to LLWR.

Flow Diagram

Flow diagrams may be used but are not essential. If, however, these are
included then they must fully and accurately reflect the activities contained in
the schedule and clearly show any deviations from the main flow activities. An
example being where decisions must be made e.g. non compliant material
being present, hold points, and the relevant actions taken should be indicated.

Abbreviations

A list should be included which gives definitions for any abbreviations used
within the document.

Related Documents

A list should also be included which identifies by reference number and title,
all documents used in support of the management and control document.

Record Schedule
A list identifying all records generated by the activities giving details of each

record, method of storage and retention status (e.g. permanent/non-
permanent) should also be included.
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GNO1 APPENDIX E: SEALED SOURCE DISPOSAL

The information supplied here is additional to and reiterates the guidance given at
B1.4 relating to clause B1 in the Conditions for Acceptance specifically regarding the
disposal of sealed sources.

Advice offered specific to Sealed Sources

As much extraneous packaging and shielding must be removed from
the source

The sources are grouted into a small paint tin type container and have
a maximum of 100mis of grout, per source, surrounding them. I.e. for
10 sources we would expect no more than 1 litre total encapsulant in a
similar sized container.

e For the purpose of disposal calculation, the weight of the grout and
container is included to give the specific activity (activity per weight) for
the small container.

e Each constituent source in its raw state must not individually exceed
1E+06 Bq (1 MBq total Alpha and Beta-Gamma activity).

e A specific wastestream characterisation document is required for each
small container disposal, detailing the normal required information as
well as source registration references (where available), activity per
source, number of discreet sources in the container, isotopic detail and
any half-life calculations.

e A Form D5 be raised for tracking purposes

e As part of the conditions for acceptance the consignor must
demonstrate adequate Quality Assurance arrangements (through a
Quality Plan or Conformance Schedule) to ensure a working limit of
one source container per Disposal Container is achieved, this is to
mitigate intrusion scenario risks in the LLWR site safety case.
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GNO1 APPENDIX F: BEST PRACTICABLE MEANS (BPM) AND BEST
PRACTICABLE ENVIRONMENTAL OPTION (BPEO)

BPM and BPEO are assessments, which can be used by the customer to
demonstrate to the LLWR as a stakeholder that all available options have been
considered.
Guidance on these principles can be found on the following websites:

o Defra

o Environmental Agency (EA)

o Scottish Environment Protection Agency (SEPA)

o Committee on Radioactive Waste Management (CoRWM)
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