








4. HLW Management

The highly active liquor arising from the primary separation stage of reprocessing is currently concentrated by
evaporation and stored in a number of stainless steel tanks containing sufficient cooling coils to be able to
remove the decay heat. There are approximately 1400 m® of such liquors in storage and reprocessing
operations are likely to generate another 2300 m® by about the turn of the century. The Vitrification Plant
which incorporates this liquor into glass began operations in 1990 and it is anticipated that this plant will
reduce the backlog of liquor currently stored at such a rate that in 20 years time only limited volumes of highly
active liquor will be held on site. In line with Government policy the vitrified product will be stored in a
natural draught air-cooleqd store for at least 50 years, until its rate of heat generation reaches a level compatible
with disposal in an appropriate repository.

S. LLW Management

BNFL owns and operates the principal UK solid low level waste disposal site at Drigg in West Cumbria, four
miles south of Sellafield. The management strategy for LLW has been extensively developed in recent years,
including increased emphasis of volume reduction and waste form specifications.

This development programme, to upgrade the site commenced in 1987 with the construction of a concrete
vault to receive containerised waste. Prior to this date waste has been tumble tipped into trenches and
progressively covered with earth and finally overlain with an impermeable clay ‘cap’.

In parallel to these developments the waste form itself was reviewed with the conclusion that high force
compaction offered the most benefits, ie by extending the operational life of the Drigg site, by reducing the
waste volume prior to disposal, the compacted waste then being encapsulated by grout within a half height ISO
freight container for disposal in the concrete vault, so providing a high integrity package which would insure
against failure of the covering clay ‘cap’.

To this end a High Force Compaction Plant, at Sellafield, and a Grouting Plant, at Drigg, have been
constructed and commenced operations in 1994.

6. Scope of ILW Streams

Intermediate level waste (ILW) are safely stored at Sellafield in a range of different environments. These
storage facilities take the form of “wet’ or ‘dry’ silos, tanks and ponds with a number of these structures dating
from the commencement of reprocessing operations in the 1950’s. Although a wide variety of ILW streams
are generated during reprocessing operations, these can be grouped according to their origins or properties as
follows.

Fuel Element Cladding Wastes: Comprising of essentially solid wastes such as leached cladding and end
assembly fittings from oxide fuel (known as hulls) and Magnox fuel element debris (known as swarf). The
Magnox wastes are currently stored in a number of pond and silo structures, containing waste in differing
degrees of corrosion. For example a ‘wet’ silo typically contains corroded swarf, sludge and technical wastes
in some compartments from earlier reprocessing operations and uncorroded swarf in others as a result of more
recent operations. Storage pond facilities contain sludge in the pond itself and miscellaneous items of
technical waste in skips within the pond.

Miscellaneous beta-gamma wastes (technical waste): any waste which is contaminated primarily with beta-
gamma emitting isotopes, with very limited alpha emitting contamination, typically, contaminated
maintenance scrap and fuel storage equipment.

Slurries: a variety of materials including ion-exchange materials, flocs from pond water and liquid effluent
treatment, and sludges resulting from the corrosion of Magnox Swarf in water. The current storage of sludges












The Systems Approach helps to review such strategic decisions in good time to allow all options to be
considered and a ‘robust’ forward plan which is able to accommodate changes and developments without
major amendment formulated.

9. The Systems Approach

Once the objectives had been defined, a step by step approach leading to the required integrated waste
management strategy was identified which would:

Identify all radioactive wastes from known and anticipated operations

Prepare technical plans to produce a robust long term waste management plan

Identify the methods and costs of treating, storing, retrieving, transporting and disposing of the wastes
Identify the liabilities arising from these costs both for BNFL and BNFL'’s customers

Identifying a formal methodology for updating/reviewing the assessment annually

In order to achieve these requirements we have established a structured approach in four phases.

Phase 1. Identifying the waste and its location and characteristics, including volume, physical and chemical
properties, the method of storage and the condition of the building in which it resides.

For future wastes, determining where the wastes will arise (in this case from reprocessing operations) and the
quantity and potential types of fuel which might be reprocessed. This was followed by assessment of the
potential waste volumes and characteristics expected from such a reprocessing programme.

Phase 2. Identifying waste groups comprising wastes with similar characteristics as noted under scope of ILW
streams. Then reviewing the existing treatment routes to determine their ability to handle these wastes.
Applicability being considered not only in terms of physical, chemical and radionuclide characteristics but also
in terms of timescale constraints during which plants and waste are simultaneously available. The timing of
when the different wastes should be treated is a major consideration and will allow optimisation of total
lifetime costs. However the continued safety of historic waste storage must always be of paramount
importance.

It is worthy of note that study of Technical waste streams during this phase concluded that the most practical
option for this material was to pack and store ungrouted. No benefit could be seen for encapsulating the waste
as the activity is not mobile and the levels of activity will have decayed substantially by the time deep disposal
is available. These wastes are currently stored in 3.5 m® boxes within the Miscellaneous Beta Gamma Waste
Store.

Phase 3. The third phase is an optioneering phase in which BNFL reviews all the options available for
retrieving, handling and treating the wastes. This process involves contribution from operational staff, as well
as the design team. Firstly by taking the global views of options, refining these to identify the plants necessary
and progressively developing the detail of these facilities. Computer models are utilised to assist in this work,
providing the models with functional and cost data, including current plant capacity, new plant capacity,
facility annual operating costs, capital costs of new facilities etc. Simultaneously, BNFL defines the specific
details of the overall process and develops specifications which address, at a minimum:

. Waste container sizes and availability
. Capability of the plants to handle the number and sizes of containers
. Logistics, including ability to transport and handle the wastes

The Waste Routeing Diagram (Figure 1) in schematic form shows the inter-relationship of the waste streams
with the plants the waste is being recovered from, those which are carrying out treatment and conditioning,
those providing storage and the final disposal route.











