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1. INTRODUCTION

1.1 Background

Enviros Consulting Limited (Enviros) was commissioned by the SD:SPUR Learning
Network to undertake a project to identify and sort information on the range of options
and techniques available for the management of decommissioning wastes and items".

This report is one of a number of complimentary outputs developed by the SD:SPUR
Learning Network (www.sdspur.com). At this stage the report will be limited in its
circulation to the Project Steering Group (PSG) members and will be used to inform
the future work of the network.

1.2 Overview

The objective of this work is to identify and sort information on the range of options
and techniques available to manage decommissioning wastes and items within the
SD:SPUR sphere of interest.

The SD:SPUR main guidance (Miller & Tooley, 2005) recommends that options for the
management of decommissioning wastes and items be considered broadly and
imaginatively to ensure wider sustainability concerns are considered within decision
making. In support of this recommendation the guidance provides information on the
identification and screening of options for the management of decommissioning
wastes and items.

Following the publication of the guidance in October 2005, the SD:SPUR community
requested that further information be collected to support the comparison of waste
management options and techniques, including:

¢ Further technical information on the options and techniques available.
¢ Summary information on options comparison methodologies.

+ An understanding of stakeholder concerns & preferences on the use of particular
options.

+ An understanding of when in the decision-making process wider stakeholder views
might most effectively be incorporated.

This report takes the first step towards addressing these needs, by compiling a list of
options and techniques available for the management of decommissioning wastes and
items, and by establishing references to sources of further information.

For radiologically clean structures or items, the management options considered
include refurbishment, deconstruction, sorting and segregation (by material type),
reuse, recycling, volume reduction and disposal. For a building where radioactive
contamination is suspected, there are additional options which include segregation (by
radiological category) and decontamination. Within each of these options (e.g.
decontamination) there will be a range of available techniques (e.g. abrasive,
chemical) to achieve the desired outcome. The various options categories considered
are set out in Table 1.

1 Throughout the paper the term ’items’ is used to mean buildings, including their fixtures and fittings,
plant and equipment



Table 1 also details the materials, types considered by the report, which for the
purposes of this report have been grouped as follows:

A. ltems

. Mixed waste

. Segregated hard demolition waste
. Excavation waste & soil

. Metals

m m O O W

. Other (plastics, timber etc)

For categories A and C-F it is assumed that appropriate waste treatments will have
taken place. Such treatments include size reduction, volume reduction and sorting
and segregation. Generally these treatments will involve mechanical practices such
as crushing, grinding, shearing, cutting and magnetic separation. Further information
on treatment techniques can be found in Appendix A.

In-line with the defined scope of the SD:SPUR Learning Network this report only
considers decommissioning wastes and potentially re-useable items that fall into the
following radiological categories:

+ Radiologically clean wastes that have never been contaminated with artificial
radionuclides.

¢ RSA’93 (Radioactive Substances Act 1993) exempt wastes that contain
concentrations of artificial radionuclides that are so low that they are free from
specific regulatory control under RSA’93.

+ Slightly radioactive wastes, due to contamination or activation, at the lower end of
the Low Level Waste (LLW) category.



Table 1: Material types and option categories considered
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A. Iltems
1. Whole buildings v v v
2. Foundations v
3. Plant
4. Equipment
5. Assemblies
B. Mixed Demolition Wastes
6. Hard demolition waste
7. Mixed hard demolition & excavation waste
C. Segregated Hard Demolition Waste
8. Unbound aggregates v v v v
9. Cement bound aggregates v v v v
10. Concrete v v v
11. Asphalt v v v
12. Masonry v v v v
D. Excavation Waste & Soil
13. High recovery excavation waste v v
14. Low recovery excavation waste v
15. Soil
E. Metals
16. Steel
17. Non-ferrous metals
F. Other (plastics, timber etc)
18. Plastics v v v
19. Glass
20. Plasterboard v v




2. ITEMS

This section covers the techniques available for dealing with waste from whole
buildings, foundations, plant items, equipment and assemblies.

Whilst some of the techniques described have only been used to any significant extent
to deal with non-radioactive contaminants, all of those included would be equally
suitable for radioactive contamination.
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3. MIXED DEMOLITION WASTES

Mixed demolition wastes are produced by a simplistic demolition programme in which no
attempt is made to segregate materials during the demolition processes or to undertake the
demolition activities in such a way that similar materials are ‘attacked’ in campaigns. Given
the likelihood that many of the buildings will contain cement bound asbestos cladding such an
approach may be unwise.

Two categories of wastes are considered here

¢ Hard Demolition Wastes which contain aggregates, concrete, asphalt and masonry.

¢ Mixed Hard Demolition Waste & Excavation Wastes which contains a mixture of Hard
Demolition Wastes as defined above and in addition Excavation Wastes which are softer
being comprised of soils and earths.

Datasheets for each of these two mixed wastes are provided overleaf. These techniques are

likely only to be applicable where radioactive contamination has been completely removed or

where residual levels are sufficiently low as to meet the exemption criteria from the

Radioactive Substances Act 1993

Segregated Hard Demolition Wastes are considered in Section 4 and Excavation Waste &
Soil is considered in Section 5.
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4.

SEGREGATED HARD DEMOLITION WASTE

Segregated Hard Demolition Wastes are produced either by planned demolition activities in
which similar materials are ‘attacked’ in campaigns or the sorting and segregation of mixed
Hard Demolition Wastes.

Five categories of wastes are considered here

*

*

Unbound Aggregates which include the gravels and sub-base used below foundations,
structures and roads.

Cement Bound Aggregates which comprise aggregate materials that contain cement as a
binding agent.

Concrete which consists of cement, gravel, sand and admixtures®. Both mass concrete
and reinforced concrete, which includes steel reinforcing bars, are expected to be
encountered.

Asphalt which comprises bituminous materials which may have been removed from roads,
hard standing and pavements. Assumed to include both blacktop and macadam

Masonry which may include cement free brick, block-work, tiles and ceramics.

Datasheets for each of these wastes are provided overleaf. Again, these techniques are likely
only to be applicable where radioactive contamination has been completely removed or where
residual levels are sufficiently low as to meet the exemption criteria from the Radioactive
Substances Act 1993.

2 Admixtures are specially formulated products that are added in small amounts to concrete, mortar or
grout during the mixing process in order to modify the concrete properties in the plastic and/or
hardened state.
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5. EXCAVATION WASTE AND SOIL

Waste and soil from excavation on a site can be dealt with in a number of ways as
illustrated in this figure taken from a case study in Scotland where a three phase project
was undertaken at a former Colliery. Each phase took the process further increasing the
amount of material diverted from landfill.

(http://www.wrap.org.uk/downloads/Realm_Construction_case_study.3f4c699f.PDF)

Figure 1 Processing for soil manufacture using reclaimed aggregates3

Main processes and material flows

Key:
INPUT:
OU“WUdiO"d l:l Material Inputs
Excavation an
Demolition Waste l:l Material Outputs
1 I:l Site Processes
WRAP Phase 1 !
Fund'lng Soil/stone mixture
60%  material washing and sorting || Metal removed by
recovery rate conveyor magnets for
4 Phase 1 recycling
Waste material <40mm
WRAP Phase 2
Funding
85%  material == P Phase 2
recovery rate Small amounts of other
Crushing and Screening waste i.e. silt residue
at 40mm, 20mm, 10mm
and Smm
'y
Phase 3
L
WRAP Phase 3 Recycled, filtered water Fines sorting for high
. from gully washers quality sand production
Funding
0959% material E T FRCR TR RR TR RSN PR RN
recovery rate
Output around L
361,000t OUTPUT 1: OUTPUT 2: OUTPUT 3:
over 5 years. graded aggregates Washed and graded aggregates 0/4mm
to EU specification to EU specification 20/40mm, Washed,
0/40mm and higher 10/ 20mm, & 4/10mm bagged
quality soil sand

3 WRAP creating markets for recycled resources
Aggregates case study Aggregates Programme for Scotland —Production of high value aggregates from construction, demolition and
excavation waste
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APPENDIX A.

Table 1

PRE-TREATMENT OPTIONS

Mixed wastes (including segregated hard demolition wastes, excavation wastes and
soils)

Washing.

Aggregates may need to be washed to rid them of clay and fines to improve the
efficiency of any subsequent recycling.

Crushing.

Crushing can be carried out using mobile or fixed plant, both techniques involves a
stationary steel jaw and a moving jaw which is used to crush and pulverise material.
Cone crushers may also be used which use the same principle of a stationary and
moving parts, but using cones rather than jaws as the pulverising implement

Screening.

Conveyor belts using meshes for sorting grains into grades can also be used. The
belts vibrate and feed the material along steel meshes graded to capture grains of a
specified diameter

Magnetic
separation.

Magnets are used to remove ferrous materials from feedstock being fed into a
recycling plant. Varieties of magnets include drum magnets, heavy-duty
electromagnetic drums (for separation of ferrous materials from non-ferrous
materials, permanent magnetic drums (for the separation of fine irons), and conveyor
end roller magnets. The purpose of magnets is to avoid damage to the plant,
recovery of valuable material and improvement of the quality of end product.

Separation.

Separation of materials prior to crushing is crucial to the range of applications for
which material can be used. Crushing mixed material reduces the quality of the end
product. All sites must be inspected prior to demolition for contaminants such as
asbestos. Certain wastes such as asbestos must be removed to authorised sites for
appropriate disposal.

Table 2

Metal

Cutting/
Shearing

Equipment such as hydraulic shears, hydraulic cleavers, shear/baling presses and
gas and plasma cutters are commonly used

Separation

Techniques such as magnetic and cyclone systems and eddy current separation
(ECS) are commonly used

Shredding

Equipment such as shredders and fragmentisers are commonly used

Baling

Equipment such as baling presses and hydraulic balers are commonly used

Table 3

Glass

Sorting,
washing and
crushing

Cullet reprocessors sort recovered glass:- i.e. colour separation for glass destined
for remelting at container plants, wash glass to remove unwanted materials and
crush glass to the desired size
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