





INTRODUCTION

Figure 1: Bar chart showing the 96% environmental impact saving by reclaiming and reusing steel sections.?
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1.5 Structure of this Report
This report is in two parts.

The main body of the report sets out the specific steps
needed to take a reclamation-led approach to demolition.
The overarching themes that could facilitate reclamation
include: reclamation or pre-demolition audit; allowing
sufficient time and space; clear communication of the
benefits and improved planning and management.

The appendix presents fourteen case studies that set out
the cost and carbon savings that have been achieved
through increased reclamation, on sites in the UK and
overseas. Where a reclamation led approach was taken,
as opposed to a demolition led approach, the benefits
were greater.
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3 Source: Building Research Establishment (BRE) lifecycle analysis, cited in Reclaimed Building Materials in the Development of the

Thames Gateway, BioRegional Reclaimed, 2006
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RECLAMATION LED APPROACH TO DEMOLITION

2 Steps to achieve a
reclamation led approach
to demolition

To achieve high levels of reclamation on a demolition
project requires engagement and commitment from the
client and designers as well as the contractor. The
planning framework and programme should be flexible
enough to allow sufficient time and space on site to
achieve a reclamation-led approach. Without high level
commitment it is still possible to reclaim materials but with
top level buy-in and early planning reclamation can
become an integral and reportable part of the project.
Projects are more likely to be successful in reclamation
if the following four overarching themes are considered:
o Reclamation or pre-demolition audit

e Sufficient time and space

e Communication of the benefits of reclamation

e Planning and management

2.1 Reclamation or Pre-demolition Audit

Auditing enables the team to identify reclamation
opportunities and to know what materials are available.
The following voluntary audits and protocols are available
to contractors to assist with planning a project to maximise
resource efficiency.
e Reclamation surveys
o Pre-demolition audits

— Demolition Protocol

— SMART Waste
Reclamation surveys
A reclamation survey is an opportunity to identify
reclaimable materials. The survey is a visual, non-
intrusive survey that can be conducted while the building
is still in use. To maximise the benefit it should be carried
out as early as possible, ideally around the time when the
client decides to demolish the building. From the survey,
an inventory of the reclaimable materials is produced with
photos, measurements, quantities and descriptions. The
survey should identify the condition of materials and the
potential ease of removal. Salvo* have been carrying out
such surveys since 1992. BioRegional and BRE now
carry out such surveys along with other demolition/
salvage companies.

A reclamation survey conducted at an early stage of

the project can influence the contractor's methods of
working and their choice of sub-contractors. Dismantling
of steel frame, timber frame or brick structures requires
different machinery and different techniques to fast-track
demolition.

Figure 2: Conducting a reclamation survey

The survey also adds value to the project by identifying
the potential to re-use materials directly in the new build.
This eliminates the need to find end users for the material
and allows the project to retain some original features
from the site. The survey can be carried out by the client
or demolition contractor.

Pre-demolition audits

A pre-demolition audit involves quantification of all
materials due for demolition, not just reclaimables. The
audit is more involved than a reclamation survey. It is
generally carried out after the property due for demolition
has been vacated. The audit classifies all materials into
reclaimable, recyclable, hazardous waste and only
suitable for landfill.

In a similar way to the reclamation survey, a pre-
demolition audit is used for planning and programming
the demolition work to maximise opportunities for both
reclamation and recycling.

There are many ways that a pre-demolition audit can be
conducted. Two tools that have been developed are
discussed in more detail below; the Demolition Protocol
and SMARTWaste.

Demolition Protocol

The Demolition Protocol’ provides a framework for
resource efficiency. It is a voluntary planning and
management tool developed by the Institution of Civil
Engineers for the range of partners working on demolition

Building Research Establishment
www.smartwaste.co.uk
www.bremap.co.uk
www.salvomie.co.uk
0 For more information see www.defra.gov.uk
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and redevelopment projects. Planning authorities
specifying the use of the Demolition Protocol will set
targets and require the Protocol to be used as a process
to ensure these targets are met.

The protocol includes resource efficiency tools for both
demolition and new build. The D-BOQ (Demolition Bill of
Quantities) is a pre-demolition audit. The D-BOQ identifies
which materials are available, their quantities, their waste
stream (i.e. reclaim, recycle, landfill) and sets percentage
targets for reclamation and reuse. The New Build
Recovery Index sets targets for reclamation and reuse in
new build projects.

SMART Waste

BRE?® have developed the SMARTWaste’ suite of tools
and consultancy services, designed for the construction
and demolition industries to reduce waste. The main
reclamation and re-use tools used within SMARTWaste
are BREMAP?® and SalvoMIE®. There is also a tool for
setting targets and monitoring waste products generated
on site called SMARTAudit. This also contains a pre-
demolition audit function.

While most of the SMARTWaste tools are not specifically
required for a reclamation led approach, the pre-
demolition audit provided through SMARTAudit enables
contractors to plan reclamation, recycling and recovery
activities and target reclamation and reuse of key
materials. Further benefits of SMARTWaste include
assistance with good waste management and compliance
with the site waste management plan (SWMP)
regulations’.

Contractors who make use of the reclamation survey or
pre-demolition audit tools will know what reclaimables are
available on their site prior to commencing work. This will
enable the contractor to programme the work to achieve
high reclamation levels.

The current UK demolition industry often manages costs
by minimising time on site using mechanical demolition.
Choosing to focus on recycling of material masks missed
opportunities for deconstruction and reclamation. A
reclamation led approach should re-programme the
project to allow for the increased time required for
reclaiming elements of the work. While clients often
require the demolition work to proceed quickly they are
frequently unaware of the benefits of reclamation and the
ways in which careful planning can enable it to still fit
within a construction programme. In some cases clients
and contractors can save money by taking longer to
reclaim and re-use (as opposed to recycle) more
construction products from site.

11 www.salvomie.co.uk

Allowing adequate space within the demolition project is
likely to enable contractors to maximise the reclamation
opportunities. Space is required for the actual
deconstruction work as well as for storing the materials.
For example, deconstruction of a brick building can
require a 3—4m surround outside the perimeter of the
building to stack the bricks as they come down from the
building. Storage space for materials is needed either on
or off site prior to transportation to their end use.

A Client level commitment to provide adequate time and
space will assist demolition contractors to increase the
levels of reclamation achieved on their sites. Larger
regeneration schemes could include a reclamation/
consolidation yard to minimise waste and maximise
reuse on site.

Ideally, successful projects will adopt a communication
strategy targeting both the members of the project team
and wider audiences. Communication campaigns that
embed reclamation at all levels, including sub-contractors,
are likely to be the most successful and should include the
following elements:

e Clear site signage with clearly marked zones for
material preparation, separation and storage and for
final transport from the site.

e Use of material information exchanges (e.g.
SalvoMIE"), local charitable organisations or specialist
reclamation companies to find end users for materials
that cannot be re-used on site. It should be noted that
finding end users can in some instances require longer
lead times.

Through communication the team becomes educated

about reclamation, which is the first step to engaging them

in the activities.

Using the steps and tools outlined above could assist
contractors in achieving high levels of reclamation on their
projects. Planning and implementation of reclamation
should always be integrated within the context of the
current Construction, Design and Management
Regulations (CDM), Asbestos regulations and other
relevant Health & Safety legislation and current Site
Waste Management requirements.

Effective planning and management is crucial and in using

the steps outlined above, should emphasise the following.

e Audits: Using the audits as tools for planning the job,
audits should be reviewed throughout the project and
updated if the scope changes.

e Time and Space: Identifying space for materials early
on and programming sufficient time for a reclamation
led approach.



e Communication: Communicating, engaging and
motivating the project team to achieve the targets set.

e Contracts: Specifying and instructing reclamation in all
contracts and sub-contracts

e Costs: Accounting for true costs and so balancing the
following costs and savings:
— Additional costs of deconstruction due to increased

time on site, labour and machines.

Sale value of materials.

In some cases, use of specialist sub contractors.

Other cost implications e.g. transportation may be

reduced or increased depending on destination of

materials and administration.

e Lessons learnt: At the end of a project it is important to
review the lessons learnt throughout and communicate
these both within the organisation and, if possible
within the industry, thus improving and expanding
successful reclamation projects in the future.

Cost savings due to landfill/lwaste disposal avoidance.

Demolition projects that achieve high levels of reclamation
are likely to do so because the project team (including the
client and designers) is committed to reclamation from the
start and ensures that reclamation is the focus throughout
the project. This document highlights specific steps that
could be taken by contractors to realise their commitment
to achieve these high levels of reclamation. The following
themes discussed in this document are overarching
themes that could facilitate reclamation.

e Audit

e Time and space

e Communication and education

e Planning and management

The example case studies in the following section
demonstrate successful reclamation projects that have
adopted some or all of the steps outlined above.



3 Useful references

The following references provide additional information for

those who are interested in finding out more details.

1. Deconstruction and reuse of construction materials,
J Hurley, C McGrath, S Fletcher, HM Bowes, 2001.

2. The Salvo Guide, T Kay, 2001.

3. BedZED Construction Materials Report; Toolkit for
Carbon Neutral Developments, BioRegional
Reclaimed, 2003

4. Design for deconstruction: Principles of design to
facilitate reuse and recycling, CIRIA C607, 2004.

5. Deconstruction and Materials Reuse — an
International Overview, CIB Publication 300, 2005
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USEFUL REFERENCES

How to re-use, reclaim and recycle construction
materials on site, WRAP (see www.wrap.org.uk).
Building with Reclaimed Components and Materials,
B Addis, 2006.

Reclaimed Building Materials in the Development of
the Thames Gateway, BioRegional Reclaimed, 2006.
BigREc surveys, Salvo, 1999 and 2007 (see
www.salvo.co.uk).

Unbuilding: Salvaging the Architectural Treasures of
Unwanted Houses, B Falk and B Guy, 2007.

Figure 3: Reclaimed granite kerbs used at Jubilee Wharf, Cornwall
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BioRegional Reclaimed would welcome any other case
studies suggested by readers of this report. Please
contact BioRegional Reclaimed if you have a reclamation
case study to offer. Table 1 below contains a list of the
case studies presented in the following pages.

Appendix: Example case
studies of successful
reclamation projects

In this section the following two types of case studies
are presented:

For the UK case studies with quantified tonnages of
reclaimed materials the embodied carbon has been
calculated™. If these materials had been crushed or
landfilled instead of reclaimed, this embodied carbon would
have been lost and the alternative use of virgin materials
would have required carbon consumption to abstract,
process, manufacture and deliver the new materials.

1. Reclamation led: Projects adopting a reclamation led
approach from both the UK and internationally.

2. Demolition led: UK demolition projects adopting a
‘standard’ approach to demolition, but seeking to
increase rates of reclamation. The opportunity to
engage with contractors on these projects, to increase
reclamation, came about through BioRegional’s funding
from Defra’s Business Reuse Fund (BRF).

For the reclamation led case studies, cost comparisons
have been carried out showing how the reclamation led
approach resulted in a more profitable project. The
demolition led case studies made some cost savings,
through sale of the materials, however the actual cost
data is generally not available.

Reclamation Led

UK Projects Carbon saving from Net income from

reclamation reclamation
Case Study 1.1: The Arkenside Hotel, Cirencester, UK — £17,920
Case Study 1.2: Two large Victorian houses, Putney, UK 216 tonnes -
Case Study 1.3: The Old Forge, Gloucestershire, UK - £26,860
Case Study 1.4: The American Barn, Gloucestershire, UK | 12 tonnes £16,660
Case Study 1.5: Rotherham Lock Gate, Rotherham, UK 2,358 tonnes £39,400

Overseas Projects Cost saving due

to reclamation

Case Study 2.1: Cooper Warehouse, Auckland, New Zealand £89,600
Case Study 2.2: Ridings Road Domestic Property, Auckland, New Zealand £3,950
Case Study 2.3: Blows Building, Auckland New Zealand £56,400
Case Study 2.4: PNE Showmart Building, Greater Vancouver, Canada £17,900
Case Study 2.5: Pan—Hellenic House, Greater Vancouver, Canada £4.700

Demolition Led

Project Carbon saving from Net income from
reclamation reclamation
Case Study 3.1: Wembley Conference Centre, UK 130 tonnes -
Case Study 3.2: Harley Street, London, UK 3.5 tonnes -
Case Study 3.3: St Paul's Church, Bristol, UK 72 tonnes £146,750
(potential income)
Case Study 3.4: Chatham Place, London, UK 10.5 tonnes -

13 Embodied carbon calculated for UK case studies only as there is data available for UK products. It is not possible to compare
internationally due to different manufacturing processes and transportation distances in other countries.




APPENDIX: CASE STUDIES

Reclamation Led Case Studies

Case Study 1.1: The Arkenside Hotel, Cirencester, UK

Contractor: Minchinhampton Architectural Salvage Company

Description: Complete building systematically dismantled, sold and reconstructed at a new site.

Items Reclaimed: Complete building which had a Georgian-style fagade constructed in fine Bath ‘Ashlar’ limestone

and with wide early Victorian pine floorboards throughout.

Reclaimed and Reused: Over 800 tonnes of material

Time: 12 Weeks

Cost Comparison

Mechanical Demolition Reclamation Led Demolition

(approach not taken) (approach taken)

5 week programme to crush and landfill 12 week programme of careful

800 tonnes of material deconstruction

TOTAL COST: £29,000 | TOTAL COST: £34,000
Income:
3,600ft? pine flooring £4.480
2,200 welsh slates £2,640
880m? Cotswold flagstone £8,800
Stone building £65,000
TOTAL INCOME: £80,920
NET INCOME: £46,920
NET SAVING: £75,920

14 Embodied carbon calculated for UK case studies only as there is data available for UK products. It is not possible to compare
internationally due to different manufacturing processes and transportation distances in other countries.
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RECLAMATION LED APPROACH TO DEMOLITION

The Arkenside Hotel in pictures
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Arkenside Hotel, Cirencester, July 2006 Parapet wall, right wing, main facade

Reclaimed materials: brick, joists, floorboards, Left front door — scaffold poles used to support stone
precious metals (copper, lead), other metals, during dismantle

internal doors, door hardware, woodwork,

general fittings




APPENDIX: CASE STUDIES

Careful dismantle of window cases to be used in
the future

Face stone measured, catalogued and inventoried Existing mortar is cut to release stone without causing
onto pallets damage to face edges

Floorboards to be lifted, August 2006 Arkenside Hotel, September 2006

11
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RECLAMATION LED APPROACH TO DEMOLITION

Case Study 1.2: Deconstruction of Two large Victorian houses, Putney, UK

(and re-use of building materials at Jubilee Wharf, Penryn)

Client: Robot Mother Ltd

Description: Two large Victorian houses in Putney were systematically deconstructed. The houses were typical
construction of the era, i.e. brickwork constructed using lime mortar, timber joists and floorboards. These types of
buildings have a high reclamation value in both structural and non-structural elements. The non structural reclaimable
elements at Putney included timber doors, York stone paving, granite kerbs and bollards and terracotta copings.

Items Reclaimed: All of the main building elements were reclaimed. The contractor extracted, processed and sold
brickwork alongside the extraction of timber joists, floorboards and doors. BioRegional coordinated the haulage of
this timber and the extraction and haulage of York stone paving, granite kerbs and bollards.

Reclaimed: Over 237 tonnes of material

Comment: BioRegional Reclaimed were contacted early in the demolition process to identify materials with
reclamation potential and to advise on their successful extraction. A motivated client and the early involvement of
BioRegional enabled significant rates of reclamation. Materials were often redistributed to the clients of other
construction projects. For example, early stages of the building phase of Jubilee Wharf, in Penryn, coincided with
the demolition of the Victorian houses in Putney.

A key factor in making high levels of reclamation possible was the allocation of a holding area to dry out timber
and to store materials before they were required on-site. Another key factor was a dedicated architect and client.

Reuse: Jubilee Wharf is a £3.5m ecological development comprising twelve community workshops, six residential
units, a community nursery, a café, charity offices and a function hall. It was designed by ZEDfactory Ltd and
BioRegional Reclaimed was contracted to source reclaimed materials. In addition to the granite setts, granite
bollards and timberwork that were transported to Jubilee Wharf from Putney; BioRegional sourced additional
reclaimed materials, including a maple dance floor and granite kerbs. The process of reclamation was carried out
without significant additional cost, even after the timber boards had been treated for increased fire safety.

Embodied Carbon Savings

Materials Reclaimed Material Reclaimed Embodied CO, saving
Timber 7 tonnes 15 tonnes

Brick 230 tonnes 200 tonnes

Various stonework 5 tonnes 1 tonne

TOTAL: 242 tonnes 216 tonnes

Putney and Jubilee Wharf in pictures

Putney house prior to demolition Timber floorboards found throughout the property



York stone paving in the garden of the property,
5 tonnes of stonework reclaimed

7 tonnes of timber reclaimed from the houses in
Putney including joists, floorboards and doors

Jubilee Wharf

APPENDIX: CASE STUDIES

230 tonnes of bricks reclaimed from the houses

Unwanted local authority granite kerbs stored at
Jubilee Wharf prior to construction.

Reclaimed timber floorboards used for floor and ceiling
finish at Jubilee Wharf

13
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Case Study 1.3: The Old Forge, Gloucestershire, UK

Contractor: Minchinhampton Architectural Salvage Company

Description: Complete building systematically dismantled and
individual components reclaimed and sold on.
Some materials were retained for reuse on site.

Items Reclaimed:
Structural: Roof timber reused on site

Stonework: Cotswold flagstone, external building stone and
reconstituted tiles sold to developer

Joinery: Oak doors

Other: Internal rubble stone was incorporated into the site in
drainage and site levelling activities.

Reclaimed and Reused: Over 99% of the building was recovered.
Time: 4 Weeks

it

Cotswold Flagstone Ready for Sale

Cost Comparison

Mechanical Demolition Reclamation Led Demolition
(approach not taken) (approach taken)
Labour: Estimated 2 labourers 2 weeks Labour: 4 labourers 4 weeks for
for soft strip and site works £1,400 reclamation and recovery £5,600
Waste: 4 x 9 yard skips for general waste Waste: 1 x 9 yard skip £150
disposal £600
Machinery: 6 tonne excavator for 3 weeks £1,500
Machinery: 6 tonne excavator for 2 weeks £1,000
Inert Rubble Disposal: Zero — reused on site 0
Inert Waste Disposal: 25 loads of inert
rubble to landfill £2,500
TOTAL COST: £5,500 TOTAL COST: £7,250
Income:
Doors £600
Building Stone (210 tonnes) £25,200
Flag Stone £4.800
Tiles (26 tonnes) £3,510
TOTAL INCOME: £34,110
NET INCOME: £26,360

Comment: The main contractor at the Old Forge sub-contracted the job to a specialist reclamation company.

By going down the reclamation and resale route the sub-contractor incurred an increased deconstruction cost of
approximately £2,000 but raised nearly £35,000 of revenue from the sale of reclaimed items. The main contractor
in this instance did not benefit financially from the reclamation led approach.




APPENDIX: CASE STUDIES

Case Study 1.4: The American Barn, Gloucestershire, UK

Contractor: Minchinhampton Architectural Salvage Company

Description: Redundant limestone Victorian barn was
deconstructed after roofing tiles were identified for use within
maintenance and repair on other buildings on the estate.

Items Reclaimed:
Structural: 180 tonnes of internal and external stone was recovered
Joinery: Roof timber removed for resale

Other: Rubble and footings were removed and used for road repair
on the estate.

Reclaimed and Reused: Over 95% of the building was recovered.
Time: 2 weeks

Internal Woodwork Ready for Sale

Total embodied carbon savings: 12 tonnes CO,

Cost Comparison

Mechanical Demolition Reclamation Led Demolition
(approach not taken) (approach taken)
Labour: Estimated 2 labourers 1 week for Labour: 3 labourers 2 weeks for reclamation
soft strip and site works £700 and recovery £2,100
Waste: 1 x 9 yard skips for general Waste: 1 x 6 yard skip £90
waste disposal £150
Machinery: 3 tonne excavator for 2 weeks £1,400
23 tonne excavator for 1 week £700
Inert Rubble Disposal: Zero — reused on site 0
Inert Waste Disposal: 18 loads of inert
rubble to landfill £1,800
TOTAL COST: £3,350 TOTAL COST: £3,590
Income: £18,000
Building Stone (180 tonnes) £1,500
Quoins £750
Timber
TOTAL INCOME: £20,250
NET INCOME: £16,660

Comment: Whilst incurring similar operational costs to the expected costs of mechanical demolition, due to minimal
soft stripping and disposal costs, the contractor reclaimed over £20,000 worth of materials for onward sale.
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Case Study 1.5: Rotherham Lock Gate, Rotherham, UK

Contractor: Minchinhampton Architectural Salvage Company

Description: Removal, reclamation and storage of timber lock
gates from canal being upgraded.

Items Reclaimed: Structural: 1,100 tonnes (700 timbers) of a
combination of Teak, Greenheart and English Oak was lifted from
the canal side.

Reclaimed and Reused: 100% recovered for reuse.

Of Interest: Proportion taken to Somerset for milling and sold to
various East Africa countries for use in timber framed buildings. 60
were sold for the restoration of a church vestibule in Chicago, USA.

Time: 2 weeks

Total embodied carbon savings: 2,358 tonnes CO, (excluding

onward haulage) Timber Prior to Delivery to America
Cost Comparison
Mechanical Demolition and Disposal Reclamation Lead Recovery
(approach not taken) (approach adopted)
Labour: Estimated 8 labourers for 2 weeks £5,600 Labour: 8 labourers for 2 weeks for
reclamation and recovery £5,600
Waste: Wooden beams likely to have
been burnt, although if landfilled estimated Waste: Not relevant £0
disposal cost £40,000

Machinery: 2 x 5t excavator + fuel + driver
Machinery: 2 x 5t excavators + fuel and driver  £4,000 for 2 weeks £4.,000

Transport and Storage: Back to site before

going to market £6,400
TOTAL COST: £49,600 | TOTAL COST: £16,000

Income:

Timber Sales: 1,100t £55,400

TOTAL INCOME: £55,400

NET INCOME: £39,400

Comment: Due to the nature of the job, the specialist reclamation contractor avoided any requirement for landfilling
any material and thus avoided the main cost that would have been incurred through traditional mechanical disposal.
The sale of high value timber has more than covered the cost of the job and the storage of materials prior to sale.




Contractor: Ward Demolition

Description: Deconstruction of 6,000m2 1870’s warehouse

Items Reclaimed: Products reclaimed for resale including Rimu

and Kauri timber beams and flooring

Approx 5,000 tonnes of material was diverted from landfill

Reclaimed and Reused: 50% recovered for re-use.

Recycled: 35% of material recycled, with 70% of this material used

on site
Time: 10 Weeks

Mechanical Demolition
(approach not taken)

Labour: Estimated 6 labourers, 4 weeks for

soft strip and site works £6,200

Waste: 3,500 tonnes of mixed waste £88,000

Machinery: 2 x 12 tonne excavator for 3 weeks £17,800

and 1 x 5 tonne excavator for 2 weeks £2,000
Inert Waste Disposal: 1,000 tonnes of inert

waste for cleanfill £15,900
TOTAL COST: £128,100
Income:

Basic Recovery: 500 tonnes material recycled,

mainly metal work £5,400
TOTAL INCOME: £5,400
NET COST: £122,700

Reclamation Led Demolition
(approach taken)

Labour: 6 labourers, 10 weeks for

reclamation and recovery £15,500
Waste: 750 tonnes of mixed waste £18,900
Machinery: 2 x 5tonne excavator for 8 weeks £16,300
and 1 x 12tonne excavator for 3 weeks £8,900
Inert Rubble Used on Site:

1,225 tonnes — zero cost 0
Inert Waste Disposal: Zero 0
Cost to Recycle Materials: £3,000
TOTAL COST: £62,600
Income:

Fixtures and Fittings £14,100
Metals; various types £7,300
Concrete and Stone £3,700
Other £4.400
TOTAL INCOME: £29,500
NET COST: £33,100
NET SAVING: £89,600

Comment: The client saved money by adopting a reclamation led demolition process after Ward Demolition won the
contract with the lowest tender submission. Whilst the process took longer to carry out and required two and a half
times the labour these costs were more than offset by the avoided disposal costs.

Note: Landfill gate fees around the time of this project were approx NZ$68/t. Equivalent to £24/t in the UK.
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Contractor: Ward Demolition
Description: Deconstruction of 1940’s 4 bedroom home
Items Reclaimed:

Structural: Rimu flooring, roof trusses and floor joists, weather
board, brick, tiles

Joinery: Sash windows, bi-folding windows, French doors, solid
timber doors

Plumbing: lead strip flashing, taps, sinks, hot water cylinders
Other: fireplace and fireplace surrounds

Reclaimed and Reused: 65% of materials were reclaimed
Recycled: 30% of material recycled

Of Interest: Pre-soaking of strip flooring prior to removal: The Rimu
strip flooring was very high quality, although dry. It was soaked for 3
days prior to removal to ensure it remained intact. It was then cut
into sections for removal prior to floor joists being reclaimed.

Time: 2 Weeks

Mechanical Demolition
(approach not taken)

Labour: Estimated 2 labourers for 1 week

Reclamation Led Demolition
(approach taken)

Labour: 4 labourers 2 weeks for reclamation

for soft strip and site works £500 and recovery
Waste: 120 tonnes of mixed waste £3,000 = Waste: 6 tonnes of mixed waste
Machinery: 1 x 5 tonne excavator for 1 week £1,000 Machinery: 2 x 5 tonne excavator for 2 weeks
TOTAL COST: £4,500 | TOTAL COST:
Income:

Fixtures and Fittings
Metals; various types
Concrete and Stone
Other

TOTAL INCOME:
NET COST:

NET SAVING:

£2,000
£150
£2,000
£4,150
£400
£600
£800
£1,800
£3,600

£550

£3,950

Comment: The client saved money by adopting a reclamation led demolition process after Ward Demolition won the
contract with the lowest tender submission. Whilst the process took longer to carry out and required two and a half
times the labour these costs were more than offset by the avoided disposal costs.

Note: Landfill gate fees around the time of this project were approx NZ$68/t. Equivalent to £24/t in the UK.



Contractor: Ward Demolition

Description: Deconstruction of 1900’s 3 storey Blows Building with
as much material targeted for reclamation and resale as possible.

Items Reclaimed:
Structural: Rare Kauri flooring and beams
Other: brick, roofing tiles, fixture and fittings

Recycled: other materials recycled that saw 96% of building either

reclaimed or recycled
Time: 6 Weeks

Mechanical Demolition (approach not taken)

Labour: Estimated 6 labourers, 2 weeks for
soft strip and site works £3,100

Waste: 2,100 tonnes of mixed waste £59,800

Machinery: 2 x 12 tonne and 1 x 5 tonne
excavator for 2 weeks £13,800

Inert Waste Disposal: 350 tonnes of inert
waste for cleanfill £5,800

TOTAL COST: £82,500

Basic Recycling: 450 tonnes of readily

recyclable material £1,700
TOTAL INCOME: £1,700
NET COST: £80,800

Reclamation Led Demolition (approach taken)

Labour: 8 labourers 6 weeks for reclamation
and recovery £12,400

Waste: 108 tonnes of mixed waste £3,400

Machinery: 2 x 5 tonne excavator for 5 weeks, £10,200

and 2 x 12 tonne excavator for 2 weeks £11,800
Cost to Recycle Materials: £2,000
TOTAL COST: £39,800
Income:

Fixtures and Fittings £6,100
Metals; various types £2,700
Brick and Concrete £4,400
Other £2,200
TOTAL INCOME: £15,400
NET COST: £24,400
NET SAVING: £56,400

Comment: The client saved money by adopting a reclamation led demolition process after Ward Demolition won the
contract with the lowest tender submission. Whilst the process took 3 times as long to complete and four times the
labour, due to the site characteristics, over 95% of the site was recovered for resale and/or recycling.

Note: Landfill gate fees around the time of this project were approx NZ$77/t. Equivalent to £27.50/t in the UK.



RECLAMATION LED APPROACH TO DEMOLITION

Contractor: Litchfield and Co Ltd
Description: Deconstruction of 1930’s 4,000m? building

Items Reclaimed: 25% of material reclaimed, including timber,
flooring, plywood and fixtures and fittings

Recycled: 45% of material recycled, including dry wall, timber and
concrete

Time: 10 Weeks

Mechanical Demolition (approach not taken) Reclamation Led Demolition (approach taken)
Labour: Estimated 8 labourers, 2 weeks for Labour: 8 labourers, 10 weeks for
soft strip and site works £4,800 reclamation and recovery £24,000
Waste: 2,850 tonnes of mixed waste £75,200 Waste: 1,375 tonnes of mixed waste £36,300
Machinery: 3 x 12 tonne and 1 x 5 tonne Machinery: 2 x 5 tonne excavator for 10 weeks, £30,800
excavators for 4 weeks £40,500 2 x 12 tonne excavator for 2 weeks £11,400
Inert Waste Disposal: 350 tonnes of inert Cost to Recycle Materials: £22,700
waste for cleanfill £3,100
TOTAL COST: £123,600 TOTAL COST: £125,200
Basic Recycling: 1,400 tonnes of readily Income:
recyclable material £6,100 Fixtures and Fittings £10,000
Metals; various types £5,500
Brick £3,500
Other £6,600
TOTAL INCOME: £6,100 TOTAL INCOME: £25,600
NET COST: £117,500 NET COST: £99,600
NET SAVING: £17,900

Comment: The client specified a deconstruction led demolition process and Litchfield won the contract with the
highest planned recovery rate and lowest cost tender submission. The process took 2'/2 times the time of traditional
demolition, but the contractor recovered 70% of material contained in the building.

Note: Landfill gate fees around the time of this project were approx C$60/t. Equivalent to £26.30/t in the UK.



Contractor: Litchfield and Co Ltd

Description: Deconstruction of 1960’s 830m? two story building.
The whole building was deconstructed and the only machinery

brought in was to break foundations and concrete.

Items Reclaimed: Fixture and fittings, timber flooring and beams,

windows and doors
Recycled: Dry wall, timber, brick and metals recycled

Reclaimed and Recycled: 96% of the building either reclaimed or

recycled
Time: 3 Weeks

Mechanical Demolition (approach not taken)

Labour: Estimated 3 labourers for 1 week for

soft strip and site works £900
Waste: 550 tonnes of mixed waste £14,500
Machinery: 1 x 12 tonne and 1 x 5 tonne

excavator for 1week £4,400
Inert Waste Disposal: 200 tonnes of inert

waste for cleanfill £2,000
TOTAL COST: £22,000

Reclamation Led Demolition (approach taken)

Labour: 6 labourers for 3 weeks for

reclamation and recovery £5,400

Waste: 45 tonnes of mixed waste £1,200

Machinery: 3 x 5 tonne excavator for 3 weeks, £13,900

1 x 12 tonne excavator for 1 week £2,900
Cost to Recycle Materials: £4,100
TOTAL COST: £27,500
Income:

Timber used in new building on site £1,800
Fixture and Fittings £3,600
Brick £900
Other £3,900
TOTAL INCOME: £10,200
NET COST: £17,300
NET SAVING: £4,700

Comment: The client specified a deconstruction led demolition process and Litchfield won the contract with the
highest planned recovery rate and lowest cost tender submission. The client also wanted to access materials that
could be used in the new building, this included over 125t of timber.

Note: Landfill gate fees around the time of this project were approx C$60/t. Equivalent to £26.30/t in the UK.



Case Study 3.1: Wembley Conference Centre, UK

Client: Quintain Estates and Development Plc

Contractor: John F Hunt Demolition

Description: The demolition of this conference centre was part of
the wider Wembley redevelopment. Planning permission required
adoption of the Demolition Protocol and as a result the client
required a reclamation audit with a view to reclaim as much
material as possible.

Items Reclaimed: 10 tonnes furniture and fittings including carpets,
light fittings, 8 tonnes M&E materials including 6 generators, a
water tank, a waste crusher, 2 milk floats

Wembley Conference Centre prior
to demolition

Of Interest: Reclaimed materials were used for charitable as well
as commercial purposes. In these cases the contractor allowed the
end-users on site to remove the materials themselves.

National Industrial Symbiosis Programme (NISP) assisted with
matching materials to end users.

Time: Reclamation was carried out within the time frame of the
existing demolition contract with no requirement for additional labour.

Carpet was reclaimed and reused at

local Hilton hotel
Total embodied carbon savings: 130 tonnes CO,

Case Study 3.2: Harley Street, London, UK

Contractor: Mohan Building Services

Description: Mohan Building Services were contracted to demolish \ _
three buildings on Harley Street whilst maintaining their facade. They m i ; m
commissioned a reclamation audit to identify reclamation opportunities. ' ‘

Items Reclaimed: 1 tonne timber including floorboards and staircases, ‘ TTh

2 tonnes stonework, 1.5 tonnes cast iron features, ,'l\ iHH‘H\
3 Victorian fireplaces, 0.75 tonnes slate roof tiles Harley Street
Of Interest: End users for materials were found through Salvo, Demolition

the web-based marketplace. As a result of this pre-demolition project before...
marketing work, a number of materials were reclaimed directly
from the site.

Missed opportunities: The buildings were constructed from
approximately 750 tonnes of reclaimable London Stock Bricks, bound with
lime mortar. Unforeseen delays to the programme schedule ultimately
prevented any brick reclamation. The embodied carbon saving of
reclaiming these bricks would have been 658 tonnes with a process as
outlined in Case Study 1.2 above.

Time: Reclamation was within the time frame of the demolition contract.

Total embodied carbon savings: 3.5 tonnes CO,

...and after

15 Projects adopting a standard demolition approach, but seeking to increase rates of reclamation
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Case Study 3.3: St Paul’s Church, Bristol, UK

Contractor: Minchinhampton Architectural Salvage Company
(MASCo)

Description: Large church that MASCo were brought in to reclaim as
much as possible within the limited timelines given by the developer.
Items Reclaimed:

Structural: Approx 200 tonnes of York granite setts were easily
removed and sold.

Facade: Most of the York boasted face stone was recovered. B

Other: Cobbled yard was reclaimed by lifting and riddling. St Paul’s Church

Reclaimed and Reused: Only what could be accessed in time
was recovered. This equated to approximately 300 tonnes.

Of Interest: Almost all fine architectural detail was destroyed
which was estimated to be worth £200,000. The stain glass was
non-professionally removed and left on site and much of it was
vandalised. Estimated value of potentially recoverable materials
was £400-580,000, only £188,500 of this was recovered the rest
was sent to landfill.

Time: 2 Weeks S
Reclaimed Stone Portico

Total embodied carbon savings: 72 tonnes CO,

Cost Comparison

Mechanical Demolition of Remaining Building Potential Materials Reclaimed
(approach taken) (approach not taken)
Labour: Estimated 8 labourers for 4 weeks Labour: 8 labourers for 6 weeks for
for soft strip and 4 labourers for last 3 weeks reclamation and recovery, 4 labourers for 4
of site works £15,400 weeks for structural reclamation £22,400
Waste: 25 x 9 yard skips for general waste Waste: 3 x 9 yard skips for general waste disposal £450
disposal £3,750
Machinery: 12t excavator for 6 weeks £12,000
Machinery: 20 tonne excavator for 3 weeks £18,000 3t excavator for 6 weeks £4,500
5 tonne excavator for 6 weeks £6,000
Inert Rubble Disposal: 120t of material sent
Inert Waste Disposal: Estimated 1,200 tonnes of to landfill £2,400
material sent to landfill £24,000
TOTAL COST: £67,150 TOTAL COST: £41,750
Estimated Value of Items Lost through Potential Income:
Vandalism, Theft and Mechanical Building Stone: 350t @£110/t £38,500
Disposal: £150,000 — 200,000 0 Columns: approx 12 x £5,000 ea. £60,000
Windows, fixtures and fittings etc: £55,000
Miscellaneous (e.g. Quoins, facade,
marble work etc) £35,000
POTENTIAL INCOME: £188,500
POTENTIAL NET INCOME: £146,750

Comment: The specialist reclamation sub-contractor only worked on site for 1 week, before the developer ordered
the primary contractor to flatten the site as quickly as possible. As a result minimal reclamation was achieved, but the
costs and values of items within the structure was obtained and a clear picture of the missed opportunity can be seen.
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Case Study 3.4: Chatham Place, London, UK

Contractor: Cantillon

Description: Seven office blocks were demolished for a
redevelopment in the centre of London. A reclamation audit was
commissioned for the internal fixtures and fittings only.

Items Reclaimed: 2 tonnes marble cladding, glass partitions,
mahogany doors and door furniture, office furniture and fittings

Of Interest: Soft-strip extraction proved flexible but manpower
was intensive and was hampered by lack of lifts and limited time
before demolition. This highlighted the need to consider reclamation
at the planning stages to provide sufficient time to maximise the
reclamation potential.

Also, impressive waste segregation strategies enabled very high
rates of recycling.

Some reclaimed furniture was sold on e-bay. This proved an
effective but time consuming method for relatively small quantities
of material, and highlighted the time-savings available from using
reclamation yards and intermediaries.

Time: The reclamation work was carried out within the time frame
of the demolition contract.

Total embodied carbon savings: 10.5 tonnes CO,
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