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This Circular Economy Statement supersedes Revision A
submitted December 2023. It was updated in December
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*  Revisions responding to consultation comments from
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*  Summary of circular economy meetings and workshops

* Updated inventory of the existing material quantities
and more information on the targets for reuse and
reclamation rates
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*  More information on actions carried out to advance
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*  Updated diagrams and renders throughout the
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Executive Summary

This Circular Economy Statement has been prepared by
GXN, on behalf of British Land Property Management
Limited (hereafter British Land), in support for planning
permission for the redevelopment of Euston Tower.

It summarises the circular economy approaches and
strategies proposed for the development in response to
the Greater London Authority's and London Borough of
Camden's planning polices and guidance, as well as British
Land's ambitious sustainability brief.

The application seeks permission for the redevelopment of
Euston Tower comprising retention of parts of the existing
building (including central core, basement and foundations)
and erection of a new building incorporating these retained
elements, to provide a 32 storey mixed-use building
providing offices and research and development floorspace
(Class E(g)) and office, retail, cafe and restaurant space
(Class E) and Enterprise space (Class E/F) at ground and
first floors, and associated external terraces; public realm
enhancements, including new landscaping and provision

of new publicly accessible steps and ramp; short and long
stay cycle storage; servicing; refuse storage; plant and other
ancillary and associated work.

The proposed development creates a GIA of 79,825 m?,
comprising the following:

*  Workspace (Class E(g)) 77,223 m?
¢ Retail (Class E) 997 m?
e Enterprise Space (Class E/F) 1,605 m2.

The proposed development adopts the principles of the
circular economy across all areas of design, construction,
and operation. This will ensure that it delivers world leading
sustainability performance that is fit for today and the future.

Wherever technically, practically, and economically feasible,
the proposed development meets and exceeds the
sustainability requirements of planning policy.

Special attention has been paid to the opportunities for
retention of the existing building, and the reuse/recycling/
upcycling of any materials from the deconstruction.

The proposed development includes a range of circular
economy strategies and approaches, as detailed in this
statement and its supporting documents, including:

* Maximising utility of existing buildings
— Achieved by retaining as much as possible of the
existing building, reducing waste and the need for
new materials
— Athorough and transparent Feasibility Study
studying the condition of the existing building,
and assessing options for redevelopment and
re-use
— Retention of 31% of the existing structure, the
opportunities for which have been the subject of
a thorough feasibility study which is submitted
in support of the application (satisfying the GLA
requirements for a pre-redevelopment audit).
* Minimising waste in deconstruction and construction
— Apre-demolition audit has been undertaken and
is included in Appendix A
- Atransparent approach to handling
deconstructed materials and identifying
opportunities to put them to best use
— Adetailed assessment of opportunities for on
site and off site deconstruction waste reuse/
upcycling/recycling are considered and captured
in the material strategy as part of this statement
— The proposed development is targeting 98% of
the demolition waste to be diverted from landfill,
96% of the construction waste to be diverted
from landfill, and 95% of excavation waste to be
put to beneficial use
- Prototyping innovative approaches for structural
reuse of concrete, not done previously at scale,
with testing already conducted at the University
of Surrey demonstrating promising results
- Investigating recycling of building glass at scale,
with chemical analyses and methodology testing
already undertaken
— Designing a modular facade utilising off-site
manufacturing to reduce waste.
*  Minimising waste in operation and end of life
— The overall strategic design approach is to design
a building for adaptability and longevity, reducing
waste and preventing premature obsolescence
—  Particular focus is applied to the structure asitis
the most carbon-intensive element, and is seen
as fundamental to long-term adaptability
— Considering the different building elements in
layers to enable maintenance and replacement
that minimises destructive impacts on other
building elements
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- Dedicated storage areas for waste recycling

—  The proposed development will contribute to
achieving the GLA's municipal waste target of
65% recycling by 2030

— Improving end of life reusability by committing to
capture useful data for key building elements in
material passports

-  Committing to submitting a post-construction
report to report as-built circular economy
performance.

e Seeking to use reused/recycled materials

— Using reused and/or high recycled content
materials where possible, targeting 24% recycled
content (by value)

— Driving innovation by upcycling/transforming
materials from the deconstruction to reduce
waste and the reliance on virgin materials,
captured in the material strategy as part of this
statement.

The Bill of Materials and Recycling and Waste Reporting
Table has been summarised in this statement, with the full
details and calculations included in the Circular Economy
Statement Template which is located at Appendix C.

To ensure successful implementation, the key initiatives and
commitments detailed in this statement, and its supporting
documents, will be implemented, monitored, and/or
reviewed as the design develops, and subsequently during
the operational phase of the proposed development.

Euston Tower - Circular Economy Statement






Introduction



1.1 Introduction

1.1.1 General

Euston Tower is a 36 storey tall building standing on the
northern edge of central London, situated in the south-west
of the London Borough of Camden (LBC).

British Land's vision is to create a world leading science,
technology and innovation building and public realm for
Camden and the Knowledge Quarter that inspires, connects
and creates opportunities for local people and businesses.
This will be achieved by:

e Transforming the existing Euston Tower ensuring it is fit
for the future by adopting cutting-edge sustainability
targets and reusing, recycling, and offsetting, where
necessary, to reach net zero at completion and in
operation.

e Putting social impact at the heart of the project from the
start and ensuring that communities play a key role in
shaping new spaces which meet local needs.

e Creating pioneering workspaces in the Knowledge
Quarter for businesses of all sizes to prosper, including
flexible incubator space to support start-ups, scale-ups
and knowledge sharing.

e Ensuring that the future use of Euston Tower is built
upon identified need and contributes to a thriving local,
regional and national economy for our ever-changing
world.

* Reimagining the public spaces of Regent's Place
Campus, creating safe, inclusive, connected and
sustainable spaces for Camden’s communities.

e Contributing towards meeting Camden'’s housing
needs.

1.1.2 The applicant

British Land Property Management Limited (hereafter British

Land).

1.1.3 Purpose of this document

This document is the Circular Economy Statement that has
been prepared in support of an application for planning
permission for the redevelopment of Euston Tower, 286
Euston Road, London, NW1 3DP. This updated version is
Revision C which includes revisions to the original Circular
Economy Statement, Revision A dated December 2023. It
outlines the circular economy strategy and circular economy
commitments for the Proposed Development, in response
to the Greater London Authority's (GLA's) and London
Borough of Camden's planning polices and guidance.

This document accompanies the GLA Circular Economy
Statement Assessment Template, which has been
developed to meet London Plan 2021 Policy D3 and SI
7, and has been produced in line with the GLA Circular
Economy Statement Guidance.

This Circular Economy Statement supersedes Revision A
submitted in December 2023. It was updated in December
2024 to include:

* Revisions responding to consultation comments from
LBC and GLA

*  Summary of circular economy meetings and workshops

* Updated inventory of the existing material quantities
and more information on the targets for reuse and
reclamation rates

* Inventory and summary of the stripped out materials

*  More information on actions carried out to advance
concrete reuse and glass recycling in the existing tower

*  Updates to the bill of materials, recycled content and
waste reporting figures

* Updated diagrams and renders throughout the
document

*  Addition of Appendix F Circular Economy Meeting
Notes, Appendix G Scenario Modelling Demonstrating
Adaptability, and Appendix H Recycled Content
Supporting Calculations.

The document has been prepared by GXN on behalf of
British Land.
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1.1.4  Thesite

The site is situated within LBC, and the ward of Regent's
Park. The site is bounded by Euston Road (south),
Hampstead Road (east), Brock Street (north) and Regent's
Place Plaza (west). The site covers an area of 7,963 m?,
comprising a single, ground plus an existing 36 storey tower.
Comprising predominantly office uses on the upper floors,
the tower has been fully vacant since April 2021, however
there are still retail units currently in operation at ground
floor level.

1.1.5  Summary of the proposed development

The application seeks permission for the redevelopment of
Euston Tower comprising retention of parts of the existing
building (including central core, basement and foundations)
and erection of a new building incorporating these retained
elements, to provide a 32 storey mixed-use building
providing offices and research and development floorspace
(Class E(g)) and office, retail, cafe and restaurant space
(Class E) and Enterprise space (Class E/F) at ground and
first floors, and associated external terraces; public realm
enhancements, including new landscaping and provision
of new publicly accessible steps and ramp; short and long

stay cycle storage; servicing; refuse storage; plant and other

ancillary and associated work.

The proposed development creates a GIA of 79,825 m?,
comprising the following:

*  Workspace (Class E(g)) 77,223 m?
*  Retail (Class E) 997 m?
e Enterprise Space (Class E/F) 1,605 m2.

British Land has undertaken extensive consultation during
both the pre-application and determination stages of

the proposed development and has sought to respond
positively to the responses received. The scheme has

been revised in response to feedback from Officers, local
stakeholders and residents, the Regents Park Conservation
Area Advisory Committee, and statutory consultees,
including Historic England and The Greater London
Authority.

1.1.6 Revisions to the pending strategic application
The principal components of the 2024 revisions comprise:
* Massing
- Tower
o Tower massing adjusted to create a simpler,
rectangular form
o Tower is rounded at the corners to help the
tower appear slimmer in long distance views
o Breathing spines are pushed inwards to
separate the tower into four quadrants.
- Podium
o Podium massing is adjusted along with
tower massing to be rectilinear with rounded
corners, creating an increase in ground floor
open space along Hampstead Road
o Enterprise Space (hybrid affordable
workspace/neighbourhood lab) entrance
along Hampstead Road adjusted from triple
height to double height
o Number of podium levels increased from four
to six (LOO-LO5).
* Height
- No change to tower height
— Podium height has increased by two levels.
e Tower
— Facade design incorporates up-stand into
horizontal elements that wrap the rounded
massing corners. Vertical elements span the
tower top to bottom through which natural
ventilation could occur
— Minor adjustment to vertical transportation
strategy via level change for switch from mid- to
high-rise lift banks
— Four double height amenities have been relocated
relative to their previous quadrants/levels. All four
double height amenities provide external terraces
in various depths/heights, ensuring a wide range
of amenity diversity
—  Column grid adjusted to 9m bays and offset from
facade by 2m. Mega-bracing strategy adjusted to
Z arrangement

10 Euston Tower - Circular Economy Statement RevC



The crown of the building has a double height
amenity facade treatment such that the building
is perceived the same from all angles. This is
created by a combination of the facade treatment
and the internal arrangement of central plant
space at L30 and a "bathtub” of plant space at
L31 that sets back from the tower facade.

. Podium

Escalator and stair layout of lobby space has
been adjusted to be more space efficient

Layout of public space in Enterprise Space
(hybrid affordable workspace/neighbourhood lab)
has been adjusted following feedback from public
consultation.

e LandUses

Publicly accessible space adjusted to LOO and
LO1 only except for the Class E area at the top of
the cafe staircase on LO2.

¢ Public Realm

Main entrances to lobby space remain as
originally submitted planning application in
December 2023 submission: on the southwest
and southeast corners of the ground floor

Main public entrance to Enterprise Space (hybrid
affordable workspace/neighbourhood lab)
remains at the northeast corner. Public entrance
to restaurant space at LO1 Regent's Place Plaza
also remains on north-west corner

Minor updates have been made to the design and
location of planters and trees in the public realm.

* Transport

End of trip facilities entrance and access has
been adjusted to a bicycle stair and lift. External
access remains from the southwest corner of the
ground floor.

Euston Tower - Circular Economy Statement RevC

1.1.7 Team

3XN is the architect and lead designer for the proposed

development, and is supported by a team of key

consultants:

Executive Architect

& Principal Designer:
Landscape Architect:
Planning Consultant:
Services Engineer:
Structural Engineer:
Sustainability Consultant:
Transport & Logistics:
Visual Impact Assessment:
Townscape Consultant:
Public Use Consultant:

EIA Co-ordinator:
Ecological Consultant:
Daylight Consultant:
Rights to Light Consultant:
Fire Engineering:

Access Consultant:
Security Consultant:
Acoustic Consultant:
Wind Analysis:

Facade & Access

& Maintenance Consultant:
Cost Consultant:

Planning Legal Advisors:
Community Consultation:
Project Manager:
Construction &

Logistics Consultant:
Employment & Training and
Regeneration Advisor:
Community Engagement

& Social Impact Consultant:

Community Engagement
Consultant:

Adamson Associates
DSDHA

Gerald Eve

Arup

Arup

GXN & SWECO
Velocity

Cityscape Digital
Tavernor Consultancy
Forth

Trium Environmental
Greengage

Point2

Point2

Arup

David Bonnett Assoc.
QCIC

Hann Tucker

Arup

Thornton Tomasetti
Gardiner & Theobald
Herbert Smith Freehills
LCA

Gardiner & Theobald
Lendlease

Volterra

Beyond The Box

Something Collective
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1.2 Planning Policy

1.2.1 General
The relevant documents setting out current and emerging
planning policy on circular economy are the following:

e The National Planning Policy Framework, December
2023 (NPPF)

¢ The London Plan, March 2021 (LP)

e Circular Economy Statement Guidance, March 2022
(CESG)

e Camden Local Plan, 2017 (CLP)

e Camden Planning Guidance, Energy Efficiency and
Adaptation, January 2021 (CPG).

e The Draft New Camden Local Plan (DNCLP), January
2024

1.2.2 National planning policy

National Planning Policy Framework (NPPF)

The National Planning Policy Framework (NPPF) sets out

Government's planning policies for England and how

these are expected to be applied to achieve "sustainable

development".

The NPPF replaced the previous suite of national Planning
Policy Statements, Planning Policy Guidance Notes and
some Circulars in 2012. The December 2023 revision
replaces the previous NPPF last revised in September 2023,
and before that July 2021.

The NPPF Chapter 14 states how the planning system
should support the transition to a low carbon future in a
changing climate. It does not contain specific targets for
sustainability or energy.

1.2.3 Regional planning policy

The London Plan (LP)

The London Plan (LP) (March 2021) sets out the spatial
development strategy for Greater London. It is the overall
strategic plan for London, setting out an integrated
economic, environmental, transport and social framework
for how London will develop over the next 20 - 25 years.

London Borough planning authorities’ local plans need to
be in general conformity with the LP, and its policies guide
decisions on planning applications by the Borough Council's
and the Mayor.

The LP contains several specific sustainability and energy
targets, these are summarised below:

* Policy D3 Optimising site capacity through the
design-led approach

This key circular economy policy sets out key objectives
to:

—  Create buildings that are high quality, with
architecture that pays attention to detail and
gives thorough consideration to the practicality
of use, flexibility, safety and building lifespan,
through appropriate construction methods and
the use of attractive, robust materials which
weather and mature well

— Have high sustainability standards and take into
account the principles of the circular economy.

12 Euston Tower - Circular Economy Statement RevC



Policy SI7 Reducing waste and supporting the
circular economy

This key circular economy policy sets out the key
metrics used to address the circular economy policy
objectives. It defines a circular economy as one where
materials are retained in use at their highest value for
as long as possible and are then reused or recycled,
leaving a minimum residual waste. Policy SI 7 requires
addressing the following:

- A)Resource conservation, waste reduction,
increases in material reuse and recycling, and
reductions in waste going for disposal will be
achieved by the Mayor, waste planning authorities
and industry working in collaboration to:

o Promote a more circular economy that
improves resource efficiency and innovation
to keep products and materials at their highest
use for as long as possible

> Encourage waste minimisation and waste
prevention through the reuse of materials and
using fewer resources in the production and
distribution of products

o Ensure that there is zero biodegradable or
recyclable waste to landfill by 2026

o Meet or exceed the municipal waste recycling
target of 65% by 2030

o Meet or exceed the targets for each of
the following waste and material streams:
Construction and demolition — 95%;
Excavation — 95 % beneficial use

o Design developments with adequate,
flexible, and easily accessible storage space
and collection systems that support, as a
minimum, the separate collection of dry
recyclables (at least card, paper, mixed
plastics, metals, glass) and food

Euston Tower - Circular Economy Statement RevC

—  B) Referable applications should promote circular
economy outcomes and aim to be net zero-
waste. A Circular Economy Statement should be
submitted, to demonstrate:

o How all materials arising from demolition
and remediation works will be reused and/or
recycled

o How the proposal's design and construction
will reduce material demands and enable
building materials, components and products
to be disassembled and reused at the end of
their useful life

o Opportunities for managing as much waste as
possible on site

o Adequate and easily accessible storage space
and collection systems to support recycling
and reuse

o How much waste the proposal is expected to
generate, and how and where the waste will
be managed in accordance with the waste
hierarchy

o How performance will be monitored and
reported

- C) Development plans that apply circular
economy principles and set local lower thresholds
for the application of Circular Economy
Statements for development proposals are
supported

- Further specific circular economy guidance
is given in the Circular Economy Statements
Guidance LPG.

Circular Economy Statement Guidance (CESG)

The Circular Economy Statement Guidance (CESG)
provides guidance on how to prepare a CE Statement and
demonstrate compliance with LP Policy SI 7.

All referable applications are required to submit a CE
Statement demonstrating how the principles of the circular
economy are being applied and how performance will be
monitored and reported. The CESG details what should

be included in the Circular Economy Statement at each
RIBA Stage, and the requirements for the submission of
the GLA Circular Economy Statement Spreadsheet which
accompanies this statement.

13



1.2.4 Local planning policy

The Camden Local Plan 2017 (CLP)

The Camden Local Plan 2017 (CLP) sets out Camden's
planning policies, ensuring Camden has robust planning
policies that contribute to delivering the Camden Plan. The
CLP covers the period from 2016 —2031. The CLP focusses
on creating the conditions for harnessing the benefits

of economic growth, reducing inequality, and securing
sustainable neighbourhoods.

Pre-dating the London Plan 2021, the CLP is less well
harmonised with the LP on sustainability, but this has been
improved with the publication of Camden Planning Guidance
Energy Efficiency and Adaptation in January 2021 with the
CPG on energy efficiency and adaptation.

The CLP contains several specific circular economy targets,
these are summarised below:

*  Policy D1 Design

— Requires that development is sustainable in
design and construction, incorporating best
practice in resource management, and climate
change mitigation and adaptation

— Requires that development is of sustainable and
durable construction and adaptable to different
activities and land uses (no specific detail is
provided in Policy D1, but specific detail is
contained in the CC suite of policies and the CPG)

e Policy CC1 Climate change mitigation

— Requires developments that involve substantial
demolition to demonstrate that it is not possible
to retain and improve the existing building, and
proposals for substantial demolition should
be fully justified in terms of the optimisation of
resources and energy use

- 85% construction, demolition, and excavation
waste diversion from landfill

-  Expects developments to optimise resource
efficiency by reducing waste, reducing energy
and water use in construction and operation,
minimising materials required, using low
embodied carbon materials

* Policy CC5 Waste
— Setsrequirements for operational waste and an
increase in recycling and reuse of materials
— Developments required to include facilities for the
storage and collection of waste and recycling
— Encourages submission of site waste
management plans.

Camden Planning Guidance Energy Efficiency and
Adaptation (CPG)

The Camden Planning Guidance Energy Efficiency and
Adaptation (CPG) supports the policies in the Camden Local
Plan 2017 (CLP). It is a Supplementary Planning Document
(SPD) which is a “material consideration” in planning
decisions.

The January 2021 version of the CPG replaces the Energy
Efficiency and Adaptation CPG (March 2019), which itself
replaced the CPG3 Sustainability (July 2015).

The CPG contains several specific circular economy targets
that build on the policies in the CLP, these are summarised
below:

. (9) Reuse and optimising resource efficiency

This key section sets out the Camden's requirements
used to address the circular economy policy objectives.

- Any developments proposing substantial
demolition are required to submit an existing
building condition and feasibility study, as well as
an options appraisal with the aim of optimising
resource efficiency

- Any developments, where the chosen option is
substantial demolition, are required to submit a
Whole Life-cycle Carbon Assessment (WLCA) and
Pre-demolition Audit (PDA)

— Developments should meet the London Plan
2021 targets for construction and demolition
waste diversion from landfill (95% reused/
recycled/recovered), and 95% of excavation
waste to be put to beneficial use

— Allmajor applications and new buildings are
required to submit a Resource Efficiency Plan
showing how resource efficiency has been
optimised

14 Euston Tower - Circular Economy Statement RevC



The following resource efficiencies are expected

to be demonstrated:

Design stage

o

o

o

Energy efficient building design

Minimise the quantities of materials used
Where demolition is involved, submission of

a pre-demolition audit, implementing careful
demolition strategies, segregating materials
and conducting analysis to maximise reuse
and reclamation

Use of reclaimed / recycled content, and
enabling reuse of building materials (local
sourcing through material exchange portals)
High durability materials and low maintenance
requirements

Design to allow for flexibility — reconfiguration/
remodelling

Design to allow for easy repair/ replacement of
components

Design for deconstruction and reuse of
materials

Construction stage

[

Minimise the quantities of other resources
used (energy, water, land)

More efficient use of resources and materials
including minimising waste generation

Divert waste from landfill (via reuse, recycling
or recovery)

Demolition and construction waste - 95% to
reuse, recycling, recovery (excavation 95%
‘beneficial use’)

Use efficient demolition equipment

More efficient modes of transporting
materials

Local sourcing of materials responsibly and
sustainably

Post completion bill of materials (including as
a minimum the building layer, element, material
and quantity)

Efficient construction processes and
machinery

Operation stage

o

Use a soft landings approach to ensure the
building is operating efficiently as designed
Implement a good maintenance/ repair
strategy to maximise life of materials
Consider repair before replacement

When replacements required select high
durability materials with low maintenance
requirements

Deconstruction/end of life, and managing waste

o

Design for deconstruction and reuse of
materials

Divert waste from landfill (via reuse, recycling
or recovery)

Demolition and construction waste - 95% to
reuse, recycling, recovery

Excavation 95% ‘beneficial use’

Use efficient demolition equipment.

e (10) Sustainable design and construction measures

Developments of 500m? or larger are required

to address sustainable design and construction
measures in a Sustainability Statement
Developments are required to reduce overheating
risk by following the cooling hierarchy.

¢ (11) Sustainable Assessment Tools

Non-residential developments of 500 m? or larger
are required to achieve BREEAM "Excellent",
achieving 60% of all available Energy and Water
credits and 40% of available Materials credits.

Euston Tower - Circular Economy Statement RevC 15



Camden's Climate Action Plan

In June 2020, Camden approved a 5 year "Climate Action
Plan" which creates a framework for action across all
aspects of the borough with the aim of achieving zero
carbon by 2030.

Objectives and actions that affect the proposed

developmentinclude:

*  From 2020, all major developments in Camden are
required to be zero carbon (as per the London Plan
2021 definition)

*  From 2020, all major developments in Camden are
required to calculate whole life-cycle carbon emissions
to include all operational and embodied carbon

e Public spaces will encourage and enable healthy and
sustainable travel choices and promote biodiversity.

*  Enable electric transport with infrastructure and
incentives.

The Draft New Camden Local Plan (DNCLP)

The Draft New Camden Local Plan (DNCLP) (Regulation 18
Consultation Version January 2024), sets out Camden's
vision for future development in the Borough for the next
15 years. The DNCLP would cover the period from 2026 to
2041.

The policies in the DNCLP generally bring it in line with
similar policies in the London Plan 2021. The DNCLP does
not supersede the Energy Efficiency and Adaptation CPG,
asitis referencedin 1.16.

The DNCLP contains several specific circular economy
targets, these are summarised below:

*  Policy D1 Achieving Design Excellence

— Requires that all development responds to the
climate change emergency

— Requires developments to use high quality,
durable and sustainable materials

— Requires that development is sustainable in
design and construction, incorporating best
practice in resource efficiency, energy reduction
and climate resilience measures

- Requires developments to be designed to be
flexible and adaptable

*  Policy CC1

Responding to the climate emergency
Sets the framework to prioritise retrofitting and
repurposing over demolition

Requires all development to follow circular
economy principles, minimising waste and
increasing re-use

* Policy CC2 Repurposing, Refurbishment and Re-use
of Existing Buildings

Where existing buildings are present, requires
a condition and feasibility assessment, to
understand the re-use potential of the existing
buildings and explore the best use of the site
Requires demonstration that alternative
development options (refit, re-use, refurbish,
substantial refurbishment and extension) have
been fully explored

Where demolition is justified, requires a pre-
demolition audit

e Policy CC3 Circular economy and reduction of waste

Requires all developments to optimise resource
efficiency

Requires all developments to be designed
according to the circular economy design
principles

Requires a Sustainability Statement documenting
how the above has been achieved

Requires major applications which involve
substantial demolition and rebuild, to submit a
Circular Economy Statement following the GLA
guidance.

16 Euston Tower - Circular Economy Statement RevC
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Figure 1.2

Department for Leveling Up
Housing & Communities

National Planning Policy Framework

National Planning Policy
Framework

Sets out Government's planning
policies for England and how these are
expected to be applied.

MAYOR OF LONDON

THE
LONDON
PLAN

THE SPATIAL DEVELOPMENT
STRATEGY FOR GREATER LONDON

MARCH 2021
The London Plan Circular Economy Statement
Guidance
Sets out the spatial Provides guidance on how to
development strategy for prepare a CE Statement and
Greater London demonstrate compliance with
LP Policy SI'7

AN

Camden Planning Guidance

Energy
efficiency and
adaptation

January 2021

Camden Local Plan
2017

€3 camden
The Camden Local Plan Camden Planning Guidance
2017 Energy Efficiency and Adaptation
Sets out Camden'’s planning Supports the policies in the
policies, ensuring Camden has Camden Local Plan 2017 (CLP)

robust planning policies that
contribute to delivering the
Camden Plan

CAMDEN CLIMATE
ACTION PLAN

2020-2025

Camden's Climate
Action Plan

Creates a framework for
action across all aspects of
the borough with the aim of

achieving zero carbon by 2030

ANG

Overview of key planning documents and guidance relating to circular economy
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1.3 British Land Sustainability Brief

British Land is committed to sustainability leadership across
the development and operation of its buildings. The British
Land Sustainability Brief for our Places sets out its ambitions
across a range of topics that impact environmental
sustainability, including the circular economy, many of which
go beyond standard practice and/or policy requirements.

British Land is committed to continuous improvement, and
the brief was updated in April 2024. It outlines how the 2030
sustainability strategy is put into practice and provides clear
guidance to project teams and suppliers for meeting the
sustainability ambitions, throughout the property life cycle,
from design and construction to operation.

The brief is formed by three key tiers (see Figure 1.3).

Thriving Places is about creating long-lasting positive social
impact by collaboratively addressing local priorities with key
targets relating to direct social and economic value, people
benefiting from impactful education and employment, and
affordable space at each priority place.

Responsible Choices is about making responsible choices
across all areas of the business and encouraging customers,
partners and suppliers to do the same through the following
key focus areas:

¢ Diversity, equality and inclusion

¢ Real Living Wages

* Health and safety

* Responsible employment

*  Responsible procurement.

Greener Spaces describes how British Land is focussed,

amongst other environmental sustainably measures, on

making the whole portfolio net zero carbon by 2030 and

includes the following additional environmental priorities:

*  Future-proofing for climate resilience

*  Adopting circular economy principles, working towards
zero waste

*  Delivering significant net biodiversity gains

*  Minimising water use

*  Adopting leading industry certification.
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1.4 Ambitions and Response to Planning Requirements

The proposed development has high aspirations regarding
the circular economy.

Accelerating the transition towards a circular economy is a
core parameter when evaluating solutions for the proposed
development, both regarding how the existing disused
materials are handled, and ensuring the future building
minimises waste during construction, during operation, and
at end of life. The end of life strategies consider solutions for
maximising value when the building, or parts of the building,
is no longer required.

In response the planning policy and the strategic objectives

of the London Borough of Camden and the Greater London

Authority, the following strategies are employed in the

proposed development.

1.4.1 Maximising utility of existing buildings

e Achieved by strategically retaining as much as possible
of the existing building, reducing waste and the need for
new materials

e Athorough and transparent Feasibility Study studying
the condition of the existing building, and assessing
options for redevelopment.

1.4.2 Minimise waste in deconstruction and
construction

* A pre-demolition audit has been undertaken and is
included in Appendix A

e Zero biodegradable waste to landfill

e Targeting 98% of demolition waste to be upcycled,
recycled, or downcycled

e Targeting 96% of construction waste to be upcycled,
recycled, or downcycled

e Targeting 95% of excavation waste to beneficial use

¢ Adetailed assessment of opportunities for on site and
off site deconstruction waste reuse/upcycling/recycling
are considered and captured in the material strategy as
part of this statement

e Prototyping innovative approaches for structural reuse
of concrete with testing already undertaken with the
University of Surrey, and commitment to publishing the
findings

* Investigating recycling of building glass at scale, with
chemical analyses and methodology testing already
conducted

*  Designing a modular facade utilising off-site
manufacturing to reduce waste.

1.4.3 Minimise waste in operation and end of life

*  End of life considers solutions for maximising value
when the building is no longer required

* Designing a structure that is long-lasting and adaptable,
with a steel frame designed to be disassembled and
recovered for reuse

*  Considering the different building elements in layers to
enable maintenance and replacement that minimises
destructive impacts on other building elements

* Dedicated storage areas for waste recycling

*  Contributing to the GLA's municipal waste target of 65%
recycling by 2030

*  Contributing to the London Environment Strategy's
business waste target of 75% recycling by 2030

* Improving end of life reusability by committing to
capture useful data for key building elements in material
passports.

144  Seekto use reused/recycled materials

*  Using reused (both from the existing tower and
elsewhere) and/or high recycled content materials
where possible, targeting 24% recycled content (by
value)

*  Driving innovation by upcycling/transforming materials
from the deconstruction to reduce waste and the
reliance on virgin materials, captured in the material
strategy as part of this statement.

1.45  High-quality certification

*  Targeting BREEAM NC 2018 Shell & Core "Outstanding"
for Office with Research and Development Areas

*  Targeting BREEAM NC 2018 Shell Only "Excellent" for
retail areas

* Registered for WELL v2 Core Certification aiming for
"Gold" with aspiration for "Platinum” certification

*  Aspiring to NABERS 5* in operation.
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1.5 Method Statement

1.5.1 General

This Circular Economy Statement has been prepared in
accordance with the GLA and London Borough of Camden
requirements, and carried out in line with the GLA Circular
Economy Statement Guidance from March 2022.

The Circular Economy statement is a result of a collaborative
effort across the design team, through fortnightly
sustainability meetings. A number of specific workshops
were conducted with a focus on the material strategy, and
future-proofing of the proposed design.

In addition to a rigorous approach to avoiding waste through
the reuse and recycling of the disused materials, a key focus
for the project team has been how to avoid many of the
limitations inherent in the existing building in the design of
the proposed development.

The circular economy approach proposed in this statement
is split into two categories: the approach to the existing
building, and the approach to the proposed development.
The approach is shown diagrammatically in Figure 1.5.

1.5.2 Circular economy approach to existing building

The approach to the existing building proposed in this
statement is a result of the following documents:

¢ Feasibility Study
A detailed, three-part feasibility study to assess, in
detail and transparently, the opportunities for reuse,
degrees of retention and refurbishment of the existing
tower following the principles set out in the CPG Energy
Efficiency and Adaptation accompanied by Volume
Zero, a document which summarises the three main
documents

*  Pre-demolition Audit
Conducted to identify the types and amounts of
products and materials arising from the deconstruction
of the existing tower, and outlines the reuse and recycle
potential from a 'standard’ and 'best practice’ scenario

*  Material Recovery Strategy
Building on the Pre-demolition Audit, the strategy lays
out the holistic overview of material waste routes,
presents innovative approaches to treating the larger,
challenging material fractions and identifies key
recycling/upcycling opportunities

e Circular Economy Principles
An overview of how the GLA's circular economy
principles are applied in the proposed development.

Section 2 of this statement provides a more comprehensive
summary of the individual documents, and outlines overall
commitments and suggestions on how materials arising
from deconstruction works will be reused/upcycled/
recycled.

1.5.3 Circular economy approach to proposed
development

The circular economy approach to the proposed
development addresses the following:

»  Strategies incorporated or considered for reducing
material intensity, and increasing the use of reused and
high recycled content materials

*  Opportunities to reduce on-site waste

* Details on strategies for designing out waste in
production, in use and at end of life

* Details on strategies for design for future flexibility,
adaptability, longevity and reusability

e Current considerations on an end of life strategy
including developing of material passports for key
materials/products

»  Strategies for how circular economy performance will
be monitored and reported.

These strategies are detailed in Section 3 of this statement.
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1.6 Supporting Information

This Circular Economy Statement should be read in
conjunction with the documentation forming the full
planning application, and in particular:

*  Design & Access Statement prepared by 3XN dated December 2024

e  Planning Statement prepared by Gerald Eve dated December 2023, with an Addendum dated December 2024
e Feasibility Study’ prepared by GXN dated December 2024

e Sustainability Statement prepared by GXN dated December 2024

e GLA Whole Life-cycle Carbon Assessment Template prepared by Sweco dated December 2024

e Operational Waste Management Plan prepared by Velocity Transport Planning dated December 2024

*  Site Waste Management Plan prepared by Velocity Transport Planning dated December 2024

e Construction Management Plan prepared by Velocity Transport Planning dated December 2024.

" In response to London Plan Policies D3 and Sl 7 for a
pre-redevelopment audit and Camden Local Plan Policy
CC1 to justify proposals with significant demolition
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2.1 Circular Economy Approach

2.1.1 Working with existing buildings

The circular economy decision tree for developments
with an existing building on site has been used to assist
the design team in choosing the most appropriate design
approach for the existing scheme. Refer to Figure 2.1.

An extensive feasibility study has been carried out, to
evaluate the technical feasibility and practicality of retaining
the existing building on site, and to which degree the existing
building can be retained and still suit modern requirements
for the proposed development. This has been independently
reviewed by a third-party.

Feasibility Study Volume One, supported by a number of
both intrusive and non-intrusive surveys, concludes that
the existing services and facade system are no longer fit
for purpose in line with current guidelines. It furthermore
establishes that, despite the superstructure being in good
condition, the extent of the upgrades that are required to
bring the existing tower up to current building regulations
and standards are extensive. The extent of upgrades
required, and the quality and quantum of compromised
office space delivered, would make the resulting product
challenging in the leasing market and it identified that
refurbishing the existing building is not a feasible option.

Feasibility Study Volume Two concludes that in order for the
existing tower to support alternative uses (those other than
office use) substantial structural alterations are required to
deliver the necessary upgrades to accommodate modern
services and lift requirements. Considering the technical
challenges in providing the necessary upgrades, as well

as the resulting compromised space, low quality units, and
policy non-conformance, the existing tower was shown not
to be appropriate for alternative uses.

From the two studies it is concluded that a full retention and
retrofit is not considered feasible either for continued office
use or alternative uses, but that the existing substructure
and parts of the superstructure could be retained.

A range of options for re-purposing and retaining the
existing tower has been considered in Feasibility Study
Volume Three.

It has been shown that an option that retains the existing
foundation and basement, as well as the central core,
provides the best balance of structural retention and quality,
flexibility, adaptability and buildability.

A more detailed summary of the Feasibility Study is
presented in Section 2.2. The full feasibility study is
included as part of this planning application (refer to the
Feasibility Study Volumes One and Two prepared by GXN
dated December 2023 (not impacted by the revisions to
the proposed development), and Volumes Zero and Three
prepared by GXN dated December 2024.

2.1.2  Working with disused materials

The materials that will be removed as part of the

deconstruction process are captured in the Pre-demolition
Audit.

The Pre-demolition Audit maps the materials' condition, and
provides the business as usual and best practice recycling
routes for the key deconstruction products.

The interior fit-out and finishes have already been stripped
from the existing building, refer to Section 2.3.2. The Pre-
demolition Audit provides details on where the stripped out
materials were sent for recovery. A detailed summary of
the Pre-demolition Audit is presented in Section 2.3. This
includes the targets for reuse and reclamation rates set for
the proposed development. The full Pre-demolition Audit
forms part of this planning application and is included in
Appendix A.

A material strategy has been developed to ensure that the
deconstructed materials and products are retained at the
highest possible value. This includes identifying materials
that could be suited for direct reuse, and where this is not
possible, ensuring that the materials are carefully separated
and recycled at the highest value possible. It also includes
several design ideas for creative upcycling of materials from
the deconstruction, for use in the proposed development or
elsewhere.

A detailed summary of the overall strategy to treating the
deconstructed materials is presented in Section 2.4. The
full Material Recovery Strategy forms part of this planning
application and is included in Appendix B.
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building on site from the GLA Circular Economy Guidance
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2.1.3 Circular economy meetings and workshops

The content of this statement is a result of a collaborative
effort across the design team. Fortnightly sustainability
meetings have been held between the sustainability
consultants, the architect, the relevant engineering
disciplines, and the contractor throughout the design stage
to ensure that the design development is on track with the
ambitious sustainability goals.

Figure 2.2 shows excerpts from the various sustainability

meetings and workshops generally split into three topics.

* Design meetings were conducted to track against
policy, certifications and project brief sustainability
targets, including focused workshops on BREEAM and
WELL certifications

*  Specific workshops were conducted for discussions
on current best practice for material recovery and
coordination of extraction of materials and tests
enabling innovative material reuse and recycling

*  Design meetings were held with special focus on
opportunities for designing out waste and incorporating
future-proof design solutions within the different
disciplines.

A more detailed slide deck and meeting notes can be found
in Appendix F.

30 Euston Tower - Circular Economy Statement RevC



Solutions for future-proofing of the
proposed design

Tracking against policy, certifications and Strategies for recovering existing
project brief sustainability targets materials

‘Sustanabity Vision and Carbon Budget Not AllRecycling s Created Equal

) © ©

e
&

®

®©

Hanco,

Product and Material Reuse Flow Chart
System Demountabilty and Reusabity Comparison
e 151

e —

Circular Economy Workstream Materal Quantitie in Existing Buiding. Carbon Longiistof Opportunitis

sty of oo - i

Clrcular Economy Design Prnciples by Layer
pshenmtraietcbmri ey




2.2 Feasibility Study Summary

The feasibility study into the condition of the existing Euston
Tower and opportunities for retention was prepared in
response to London Plan Policies D3 and SI 7 and Camden
Local Plan Policy CC1.

In the context of London Plan Policy Sl 7, it satisfies

the requirement for a pre-redevelopment audit that
demonstrates that options for retention are fully explored
before considering any demolition. In the context of Camden
Local Plan Policy CC1, it satisfies the requirement for a
condition and feasibility study, and options appraisal for any
development proposal proposing substantial demolition.

The full feasibility study comprises three volumes (in

addition to a summary known as Volume Zero), and has been

third-party, independently reviewed on behalf of London

Borough of Camden. The process is shown in Figure 2.3. The

full feasibility study forms part of this planning application.

The feasibility study has been updated to reflect revisions to

the proposed development, noting that the principles of the

Feasibility Study are unchanged. Principally, these updates

include:

*  Massing updates to reflect the revised massing

¢ Rationalisation of the podium assumptions between
options in the Feasibility Study

* Updates to the floor areas and facade areas for all
options in the Feasibility Study

*  Assumption of composite metal deck as the baseline
floor system in the Feasibility Study

e Theinclusion of detailed breakdowns and curves for
WLCAs for the lab-enabled options

e Updates to all WLCAs in the Feasibility Study to reflect
the changes above.

Only those volumes that are impacted by the revisions to the

pending planning application are superseded. Accordingly,

the full feasibility study comprises:

*  Volume Zero - Summary
(superseded by submission dated December 2024)

*  Volume One - Assessing the Existing Building
(unchanged from submission dated December 2023)

*  Volume Two - Pathways for Alternative Uses (unchanged
from submission dated December 2023)

* Volume Three - Options for Retention and Extension
(superseded by submission dated December 2024).

The following provides a summary for reference.
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2.21 Third-party Independent Review

Throughout the pre-application process, which began in
February 2022, there has been constant dialogue and review
with the London Borough of Camden.

In April 2023, Camden Council appointed third-party experts
to conduct a technical review on their behalf.

The review process was conducted through a structured
and iterative collaboration. The role of the reviewers is

to assess the Feasibility Study against relevant Camden
planning documents, in particular Local Plan Policy CC15
and Camden Planning Guidance (CPG) Energy, efficiency
and adaptation, January 2021. The reviewers acknowledge
that, as the Feasibility Study has been produced at an early
stage in the design process, it would not be expected to
address all aspects of Policy CC1 and the CPG in detail.

As part of an on-going collaborative process during pre-
application, two formal meetings were held between the
project team, the London Borough of Camden, and the third-
party reviewers. These meetings occurred on 09.06.2023
and 23.08.2023. The third-party reviewers shared
preliminary findings on draft versions of the Feasibility
Study, and sought key clarifications during these meetings.

Additional engagement has occurred between the London
Borough of Camden, and the third-party reviewers. The
project team has not been privy to those discussions.

Formal comments were issued in July 2023 and November

2023. These included:

e Suggestion of an additional scenario in between
those presented to better cover the range of possible
scenarios

* Request to add full whole life-cycle carbon
assessments for the options assessed, as these were
not included in the initial drafts (noting that it is not
required by the policy wording of the CPG)

e Additional detail on the assumptions used in the whole
life-cycle carbon assessments

*  Consideration of daylight performance and how it is
impacted by floor to floor height.

The design team responded to these comments with
revised draft versions of the Feasibility Study which were
reassessed. Additional information has been provided where
requested.

The full Feasibility Study was included as part of the pending
planning application in December 2023. Following this,

the third-party reviewers issued a final report on these
documents in October 2024. The reviewers recognised

the design team'’s detailed approach, noting that the
Feasibility Study exceeded industry norms at this stage of
design. While continuing to have some comments on the
assumptions, they acknowledge that an acceptable range
of options has been studied, and the project team has come
to ajustifiable conclusion with regards to the proposed
development option.

Alongside the revisions to the proposed development, as
noted in Section 1.1.3, the Feasibility Study documents have
been updated where they are impacted by said revisions.
While the principles of the study remain unchanged,

itis anticipated that these updated documents will be
reassessed by the third-party reviewers.
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Figure 2.4  Euston Tower in 1970 as seen
from the BT Tower
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222 Volume One - Assessing the Existing Building
This volume is unchanged from the submission dated
December 2023. Volume One explored, in detail, the
condition of the existing tower. It considered the planning
policy relating to the future use of Euston Tower, as well

as market requirements for continued commercial use of
the tower. It presented an appraisal of the operation of the
existing building, including an assessment of the building
services. Finally, it sets out the upgrades required to comply
with current legislation, based on a technical review looking
at the condition of the architecture, structures, and facade.

The assessment identified the following primary points

about the existing building:

e Concrete structure is generally in a reasonable
condition and able to support the current building loads

e The layout of the floorplates is disconnected meaning
that the existing space hard to navigate for modern
open-plan offices

*  Uninviting and closed-off building with a reflective glass
facade

* Afacade that does not meet modern fire or energy
performance requirements

e No current connection or use to local residents or the
wider community

¢ Achallenging structure to adapt and improve through
minor refurbishment, due to the ribbed slab structure
resulting in service penetrations being larger than they
need (see Figure 2.5)

e Unattractive and undesirable to modern occupiers, and
has been challenging to let since the early 2010s, and
vacant since 2021

e Low floor to ceiling heights (2.38 — 2.48m depending on
the upgrade strategy pursued), meaning that it would be
challenging to accommodate modern occupiers’ needs
and servicing requirements (floor to ceiling heights of
2.6m and above) and lab-enabled commercial space fit
for the future

e Services equipment is beyond its serviceable life

e Building doesn't comply with current Building
Regulations and would need significant changes
to make it safe and suitable for modern occupiers
including fire safety measures such as sprinklers,
mechanical smoke ventilation and dedicated fire
fighting lifts.

Options were studied for how to address the Building
Regulation non-compliances, and bring the building back
into use. Where structural interventions would be required,
the resulting impact on the structure is exaggerated
because entire slab zones need to be removed if any portion
of the existing ribbed system is overlapped by new vertical
penetrations. Refer to Figure 2.5.

Ultimately, the building does not support the level of
services required for a modern commercial development,
particularly with regards to fire, ventilation and energy
performance (Approved Documents B, F, and L respectively).

Volume One concluded that the extent of upgrades for
continued office use, and the quality and quantum of
compromised space delivered, would make the resulting
product challenging in the leasing market and confirmed
that the refurbishment of the existing Euston Tower for
commercial use was not a feasible option.
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2.2.3  Volume Two - Pathways for Alternative Uses
This volume is unchanged from the submission dated
December 2023. Notwithstanding the strong policy position
which protects against losing existing office space, the
following alternative uses were studied for the existing
building, refer to Figure 2.6:
* Commercial developments
— Commercial office only (Volume One)
— Commercial office with laboratory (life sciences /
innovation)
* Residential-led mixed use
- Residential with commercial office
— Residential with laboratory
- Residential with hotel
* Hotel/Student Housing developments
— Hotelonly
— Hotel with student housing.

For each use a thorough technical assessment was
undertaken, and regardless of use, the same primary issues
identified in the existing building assessment (building
regulations, fire safety, performance) need to be addressed
before the building can be brought back to life.

As for offices, the existing structural loading capacity was
shown to be sufficient for any of the alternative uses, with
the exception of laboratories which require more extensive
structure. However, the dynamic response of the structure
(how much it vibrates at a microscopic scale) was shown
to be more challenging, especially for uses with bedrooms
where users are more likely to be sensitive to vibrations.

Fire safety was identified as a challenge for mixed-uses. In
addition to providing dual fire escapes, each separate use
requires independent firefighting provisions and fire escape
routes. Practically this precludes combining more than two
distinct uses, as the efficiency of the floor layout would be
severely eroded with the additional space required for the
independent fire safety requirements.

The ceiling zone required to accommodate modern,
energy-efficient building services for residential use was
challenging to fit within the height between the existing
storeys of 3.2m, while delivering the clear ceiling heights
recommended by The London Plan Policy D6, and the Mayor
of London's Housing Design Standards published in June
2023.

It was shown that this junction of Euston Road and
Hampstead Road is also not ideal for residential
accommodation, due to the relatively poor air quality

and the noisy environment on the junction. An Air Quality
Assessment was undertaken and recommended against
having openable windows in the lower portion of the tower,
which further makes delivering good quality residential
apartments in this area difficult. Similarly, the noisy
environment due to the 24-hour road noise and the nearby
A&E department are not ideal for noise sensitive uses like
residential, hotel, and student accommodation.

In addition to the issues outlined above, the resulting floor
layouts for residential, hotel, and student accommodation
are compromised due to the following:
* Several single-aspect units (and some north-only
facing meaning they never get direct sun)
e Some self-shaded units due to overshadowing from
the shape of the existing building
* Several narrow inefficient units with lots of wasteful
circulation space
* Insome cases, long corridors with no daylight
* No outdoor private amenity due to wind conditions.

Notwithstanding the policy protection for commercial land
use within the Central Activities Zone and the Knowledge
Quarter, none of these options were ideal, and if pursued,
would generally result in low quality, compromised
accommodation that doesn't meet current GLA guidelines,
and would be challenging to deliver cost-effectively.
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Figure 2.6  Stacking diagrams for use cases explored in Volume Two of the feasibility study
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2.2.4  Volume Three - Options for Retention and
Extension

This volume is superseded by the submission dated
December 2024. It was agreed that the best use of the
existing building was continued commercial use, based on
the findings of Volume Two of the Feasibility Study.

The following options were studied for delivering the project
vision and generating additional value, while retaining as

much of the existing building as possible (refer to Figure 2.7):

* Major Refurbishment

¢ Retention and Partial Extension (Max Retention)

¢ Retention and Extension (“Full” Retention)

* Partial Retention and Extension (Disassemble and
Reuse)
— Retain consecutive slabs (office)
— Retain consecutive slabs (office and lab-enabled)
— Retain interstitial slabs (office)
— Retain interstitial slabs (office and lab-enabled)
— Retain the core

* New Build.

For each option a thorough technical and design
assessment was undertaken. The assessments considered:
how much of the existing building could be retained (in
terms of material and carbon emissions), the quality of the
resulting floor layouts (to be attractive to a modern user),
future flexibility and adaptability (the tower must be fit for
the future), and health & safety (it must be buildable in the
safest way possible).

Daylighting levels were assessed, and it was shown that the
areas of well-daylit space reduce materially when the size of
the floor is extended, even by a small amount. The reduction
in well-daylit space is alleviated by increasing the floor to
floor height. Increasing the existing floor to floor height to
deliver more well-daylit space is necessary to create the
high quality spaces that are attractive to large tenants, who
are essential to a successful letting strategy for a building of
this scale, and to deliver on the environment the Knowledge
Quarter is seeking to foster.

Whole Life-cycle Carbon Assessments (WLCAs) were
conducted for selected options with varying degrees

of existing building retention. For each option, these
assessments estimated the total carbon emissions
(considering deconstruction, construction, and operation of
the buildings) anticipated to be emitted over the building's
lifetime, assuming all office use so as to provide a clear
comparative assessment. The Retain the Core option has
the lowest estimated whole life-cycle carbon emissions
when compared with the other options that resolve the floor
to floor height issues previously described. This is in spite
of the Retain the Core Option retaining 31% (by volume) of
the existing structure compared to 42% (by volume) for the
Retain Interstitial Slabs option.

On balance, the Retain the Core option is identified to be
preferable. This is because it offers the best balance of
structural retention, quality, flexibility (it does not inherit
many of the limitations of the existing building risking
premature obsolescence), and adaptability (enabling the
building to be more easily changed for different users and
uses over time). And it does so with a whole life-cycle carbon
position that is the lowest of the options that deliver the
quality of space which is necessary for the redevelopment
of Euston Tower to be successful.
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2.3 Pre-demolition Audit Summary

2.31 General

A Pre-demolition Audit was conducted for Euston Tower
in accordance with GLA CE Statement Guidance. It details
the quantities and quality of the materials in the building.
As part the revisions to the application, the Pre-demolition
Audit quantities have been updated to reflect more recent
knowledge. Glass quantities have been updated to align
with the detailed glass audit prepared as part of the glass
recycling trials (see Section 2.4.4). The strip out results have
been updated to incorporate materials removed during
additional works in the period July to September 2023
undertaken to facilitate on-site survey work. These were
erroneously omitted in Revision A of this statement.

Figure 2.8 illustrates the quantity in tonnage of the various
materials in the tower. The largest material quantities are
concrete, steel, glass, aluminium.

Material Quantities in Existing Building (tonnes)

40000t

Concrete makes up 91% of the total 37,521 tonnes.

The majority of the interior finishes and services have
already been stripped out of the existing Euston Tower.
These materials are captured in the Pre-demolition Audit
showing the route of treatment that the materials have
taken.

Four materials in the building make up over 98% of all
existing materials (by mass). A short description of each

of these materials is provided in Figure 2.9. The remaining
materials are quantified, and a recovery route is suggested
for each of the materials. From the Pre-demolition Audit it is
stated that overall an estimated 98% could be diverted from
landfill.

The full, updated Pre-demolition Audit forms part of this
planning application and is included in Appendix A.
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Figure 2.8 Material quantities in the existing building
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Main Material Fractions from Pre-demolition Audit

a4 )

reusefully
Concrete
Katherine Adams and Gilli Hobbs

Circular Economy and Waste Specialists
Reusefully Ltd

Report Prepared For:

Concrete is the largest key demolition product (KDP)
identified, estimated to be approximately 34,237 tonnes,
equivalent to 3,534 tonnes of CO,e. This is from a number
of sources, primarily from the concrete floor slabs (16,922
tonnes), walls (6,744 tonnes), the columns (4,355 tonnes),
and the beams (4,043 tonnes).

\ /
[ )

Pre-demolition audit of Euston Tower

24" August 2022

I Steel

Steel accounts for 1,806 tonnes of material arising from
the deconstruction. This comes from a variety of sources,
the majority is as reinforcement in the concrete structure
(1,736 tonnes). Reinforcing bar is difficult to reuse as it is
embedded within the concrete, but it can be effectively
recycled.

/
4 )
Glass

Glass is estimated to be 569 tonnes, the majority arising
from the vision glazing in the facade (310 tonnes) in the
tower, and the associated secondary glazing (108 tonnes).
Even though glass is recyclable, current standard practice is
\to downcycle it to insulation or road paint. )

@ )

I Aluminium

There is an estimated 215 tonnes of aluminium. The
mullions and transoms in the facade system make up the
largest quantity of aluminium in the building. Aluminium
should be prioritised as it is a carbon intensive material,
and effectively recycled when segregated appropriately.

\

Figure 2.9 ~ Summary of main key demolition products from the Pre-demolition Audit
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2.3.2  Stripped out materials
The majority of the interior finishes, fit-out and services
have already been stripped out from the existing building.

Information has been provided by the Contractor, on the
amount and type of waste that has been produced from the
strip out process to December 2021. This has been logged
on to BRE's SmartWaste system and this is captured in the
Pre-demolition Audit. The Audit has since been updated to
incorporate materials removed during additional works that
have been undertaken to facilitate surveys, as provided by
the Contractor during the period July to September 2023.

In total, as of October 2024, 2,516 tonnes of waste had been
produced. Of this, 2,515 tonnes were diverted from landfill
(99.9%), and 1.4 tonnes was sent to disposal (<0.1%). The
quantities of the materials along with the route of treatment
have been captured. Figure 2.11 shows the destinations of
the stripped out materials.

Out of the stripped materials, 3% were reused directly.
This accounts for the existing carpets that were reused by
community organisations via Globechain.

Most of the materials were sent to waste transfer stations
such as Westminster Waste, Suez, and Powerday for further
sorting or recycling.

Other major fractions included the following:

* Metals were sent directly to metal recycling sites (44%
of the overall stripped out materials)

* Mixed construction waste and timber was primarily
sent to recovery (30% of the overall stripped out
materials), with a portion sent for energy recovery (4%
of the overall stripped out materials)

* Plasterboard/gypsum and tiles/ceramics were sent to
recovery (11% of the overall stripped out materials)

e Concrete, blocks, tiles/ceramics and other inert waste
was sent to recovery (8% of the overall stripped out
materials).

Summary of End of Life Routes for Stripped Out Materials

Reuse Recycle / Recovery

69.5 tonnes 2,346.0 tonnes

Figure 2.10  Stripped out materials end of life route (totals in tonnes)

Disposal

Energy Recovery

99.7 tonnes 1.4 tonnes
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Stripped Out Material Quantities and Waste Destinations

Quantity
(tonnes)

] European Metal Recycling,Southwark
Mixed metals 1,056.3 Metals Ltd, Suez Recycling & Recovery
South East, Westminster Waste
Mixed Construction & Suez Recycling & Recovery South East Ltd,
Demolition waste 630.5 Westminster Waste
Powerday Plc, Suez Recycling & Recovery
Plasterboard/Gypsum 2599 South East Ltd, Westminster Waste o Poweraey
. Powerday Plc, Suez Recycling & Recovery
Timber 2306 South East Ltd, Westminster Waste 5 Powerday
Inert 124.6 Recycled Material Supplies Ltd
- Sunshine Wharf

Material

Company

@00

86.6 CCORRN (Cambridgeshire Community Reuse
Textiles incl. carpets : and Recycling Network) via Globechain, Hawa
Trust via Globechain, Westminster Waste
Iron & steel 46.6 Southward Metals Waste, Westminster Waste Jatinarf

Construction materials

. 0.03 Cohart Asbestos Disposal Ltd
containing asbestos

@

O

1

Breeze blocks 30.3 Westminster Waste

% Tiles & Ceramics 23.8 g/lggc\yglsr’fg lﬁ/@nagement

O o G =T
e Plastic 5.4 Westminster Waste
@ Insulation 2.0 Westminster Waste
% Ceiling tiles 1.3 Westminster Waste
o Oils 1 MAG Properties Services Ltd
@ Cardboard 0.7 Westminster Waste
@ Cables 0.5 Westminster Waste
o Refrigerants 0.4 MAG Properties Services Ltd
O

Figure 2.11 Summary of stripped out materials quantities and waste destinations

o1
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2.3.3 Target material reuse and reclamation rates

The remaining materials that will be removed as part of the
deconstruction have been quantified in the Pre-demolition
Audit, refer to a summary of the quantities in Figure 2.8.

Targets rates for material reuse and reclamation have been
set for the proposed development based on current best
practice. These target rates are presented in Figure 2.12,
broken down by material. Overall, an estimated 98% of the
deconstruction materials (by weight) could be diverted
from landfill, comprising <1% reused, an estimated 97%
sent to recycling, and <1% sent to energy recovery. The
assumptions for these rates are as follows.

*  For concrete, brick and ceramic an allowance for
contamination of 2% has been made with the remaining
98% set for recycling

e Aspercurrentindustry standard all steel and aluminium
is recycled. The 1% reuse of steel relates to smaller
steel items that could be suited for reuse

*  For PVC and vinyl, 50% is assumed to be recycled via
the Recovinyl scheme and 25% via energy recovery

*  Forinsulation 25% is assumed to be recycled through
a take back scheme, 25% for energy recovery and 50%
landfilled considering a risk of contamination

*  Fortheloose aggregate 95% is assumed to be reused
and the remaining 5% recycled as is standard practice

¢ Forthe chipboard and fibreboard, which are in a poor
condition, limited recycling opportunities exist and are
assumed to be sent to energy recovery

*  50% of the softwood is assumed to be suited for
reuse through reuse schemes (e.g. Community Wood
Recycling)

e For plasterboard 75% is assumed for energy recovery

* 6% of the glass is targeted for reuse as some of the
internal products are in adequate condition. Apart from
a contingency of 2% for contamination, the remaining
glass is assumed to go for recycling.

Opportunities for further breakdown of the deconstruction
materials based on the circular economy and waste
hierarchies are explored in Section 2.4.
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Target Material Reuse and Reclamation Rates

Energy Diversion from
Recovery Landfill

Material Recycling

Concrete 0% 98% 0% 98%
6 Steel 1% 99% 0% 100%
@ Brick 0% 98% 0% 98%
Glass 6% 90% 0% 96%
% Aluminium 0% 100% 0% 100%
PVC 0% 50% 25% 75%
o Gypsum 0% 0% 75% 75%
Softwood 50% 20% 30% 100%
% Ceramic 0% 98% 0% 98%
Chipboard 0% 0% 90% 90%
Fibreboard 0% 0% 90% 90%
@ Aggregate (loose) 95% 5% 0% 100%
Insulation 0% 25% 25% 50%
c Vinyl 0% 50% 25% 75%
Total 0.2% 97% 0.4% 98%

Figure 2.12 Target reuse and reclamation rates per material
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2.4 Strategy for Material Recovery

2.4.1 General

A detailed existing materials strategy has been produced
to compliment the Pre-demolition Audit with the intention
of further investigating the implementation of listed "best
practice" management of the identified materials.

The purpose of the strategy is to:

* Identify the materials in the existing building
quantitatively and qualitatively

*  Develop solutions that minimise waste, reduce carbon,
and generally maintain or increase the value/utility of
materials

* Tell a circular economy story through the reuse and
upcycling of materials from the existing tower

»  Establish bestin class routes for handling the
deconstruction materials.

The material strategy hierarchy adopted for the proposed
development can be seen in Figure 2.13. Here the “Reuse
some stuff” is included to specify how best to take
advantage of the existing resources on site. The key
deconstruction products identified in the Pre-demolition
Audit are described along with potential pathways

across the categories of Reuse, Recycling, Upcycling and
Downcycling.

As noted in Section 2.3, most of the existing interior fitout,
finishes and services have already been stripped out of the
building. This has been logged on to BRE's SmartWaste
system and this is captured in the Pre-demolition Audit. The
materials remaining in the building are therefore mainly in
the substructure, structure and the facade. Accordingly, the
main materials are concrete and steel in the structure, and
aluminium and glass in the facade.

By focussing on the key material hotspots, those that are
either large in carbon or quantity (or both, see Figure 2.14),
the strategy is to move as many of these key materials up
the hierarchy, as is technically, practically, and economically
possible. Acknowledging that the largest material fraction
is concrete (for which a genuine recycling route does not
yet exist at scale), this will endeavour to use these materials
beneficially elsewhere so that their historical carbon
emissions continue to be used.

The following Sections present how the residual value will
be maximised in line with the material reuse and recycling
hierarchy. For more information refer to the full Material
Recovery Strategy which forms part of this planning
application, and is included in Appendix B.
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Minimal CO,
Material Reuse and Recycling Hierarchy

Reusing
Reusing materials directly or
indirectly with minimal intervention
Upcycling*
Use less Transforming materials and products
stuff to higher value items
Recycling*
Materials recycled into equivalent
Reuse some HSlE N
H materials at similar value
stuff
Specify low Downcycling*
carbon Materials modified and utilised as
Offset materials of lower value

Landfill
Exclusively hazardous materials

¢

*The GLA refers to all of these processes as recycling

Higher CO,

Figure 2.13 Hierarchy for material reuse and recycling

Most Impactful Materials for Reuse and Recycling
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VC
Low

High
Embodied Carbon (kgCO,e)
Figure 2.14 Diagram for identifying key material recovery hotspots
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24.2 Proposed material breakdown

The material flow diagram is used as a structured/
methodical framework for decision making. The materials
are split up and evaluated at component/product level where
the quantities or historical embodied carbon emissions are
visualised in the size of the flow. The materials are evaluated
at component/product level rather than total mass in order
to provide a better basis for reuse and a more granular
evaluation of the end of life routes. A proposed material flow
can be seenin Figure 2.15.

Concrete and steel

The retention of the foundation, basement and central core
brings all of the ca. 17,000 tonnes of the concrete from
being downcycled, and ca. 300 tonnes rebar from recycling,
to retained in the proposed development.

For the remaining concrete, the project team is testing
feasibility of cutting out and reusing the existing concrete
slabs in a structural application. More details on the process
and trials that have been conducted are in Section 2.4.3.

Out of the 2,044 tonnes of steel, 96% is rebar. Because of
this, there is a limited opportunity to directly reuse the steel
from the building, unless it is part of the reused concrete
elements. Beyond this, the best use of the existing rebar is
to feed it back for recycling in steel production.

Any remaining concrete is likely to be crushed down, noting
the quickly advancing technologies in this regard. Using
current technologies, to use the concrete at highest value
it will be used as recycled concrete aggregate (RCA) in new
concrete, where possible.

Itis not currently possible in the UK market, to separate

out the cement from concrete, though these technologies
are advancing. If it is not reused, it can be crushed and
added as RCA (or similar) to a concrete mix, and this does
not avoid the need for virgin cement which is the carbon-
intensive element of concrete making. Therefore, this is
indicated as "closed loop downcycling" in the flow diagram,
where RCA could theoretically be continuously "closed loop
downcycled" from concrete products.

Glass

Except for some of the internal glass products, most of the

existing glass is not in a condition to be directly reused. The
best use is to recycle it back into flat glass production. This

would bring the majority of the glass fraction from business
as usual downcycling up to recycling.

The feasibility of doing so is currently being tested, as this is
not yet standard practice. This process is further detailed in
Section 2.4.4.

Aluminium

Aluminium is mainly found in the existing facade frames.
Since it is not possible to reuse the facade directly, in whole
or in part, the best route is to feed it back into the aluminium
production for new extrusions. Key in this process is
ensuring adequate segregation of the aluminium alloys, so
that high quality alloys are not contaminated. This process is
further detailed in Section 2.4.5.

Others

Some of the remaining products, and the smaller items
within the glass and concrete fractions, are addressed
in Section 2.4.6 for reuse and upcycling as innovative
products.

Nomenclature

The GLA defines recycling in the London Plan 2021 as

"the reprocessing of waste, either into the same product

or a different one". Accordingly, upcycling, recycling, or
downcycling, as defined in Figure 2.13, all fall under the
GLA's recycling waste stream, but are broken out here in the
interests of clarity.
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Proposed End of Life Routes for Existing Materials

Material

Concrete
Weight: 51,350 t
Volume: 21,535 m®
Embodied carbon:
5,225 tCO,e

Steel

Weight: 2,044 t
Volume: 264 m?
Embodied carbon:
4,113tCO,e

Glass

Weight: 569 t
Volume: 227 m?
Embodied carbon:
949tCO,e

Other

Weight: 696 t
Volume: 607 m?
Embodied carbon:
517tCO,e

Figure 2.15 Proposed routes for existing materials (including existing foundation and central core)
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Secondary glazing support
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Staircase rebar ALY
Metal studwork joists A
Steel staircase
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Columns rebar
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Windows (lower floors)
Facade vision glazing
Rolled glass

Blue panels (ground floor)
Glass feature (ground floor)
Facade (lower floors)
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Doors (second floor)
Clear panel (ground floor)
Staircase glass
Windows (second floor)
Clear panel,deor(ground floor)
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Proposed
End of Life Routes

I=)

Retain

Weight: 17,300t

Volume: 7,200 m®

Embodied carbon: 2,200tCO,e

®)

Reuse

Weight: 50 t

Volume: 40 m?®

Embodied carbon: 50 tCO_e

Py
©
s}
<
o
®

Weight: 2,500 t
Volume: 600 m?
Embodied carbon: 9,000 tCO,e

o

Downcycle

(closed loop)

Weight: 10,600 t

Volume: 4,400 m?®

Embodied carbon: 1,100 tCO,e

o

Downcycle

Weight: 23,500 t
Volume: 10,000 m?

Embodied carbon: 2,800 tCO,e

¢

Dispose
Weight: 800 t
Volume: 400 m®

Embodied carbon: 200 tCO,e
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243 Prototyping innovative concrete reuse

The proposed development has a pioneering approach

to circular economy through prototyping innovative
approaches for reuse/recycling of difficult-to-handle
materials like concrete and glass from the deconstruction.
The proposals are market-leading, having not been
conducted previously at this scale, and aim to advance
current best-practice. The proposals are in line with the
proposed development's ambitions, and will be progressed
as far as technically, practically, and economically possible,
subject to considerations on project risks, cost and
programme.

The following sections provide a summary of the plans set
out and actions taken towards implementing innovative
reuse and recycling methods.

The Concrete Problem

In the UK, we currently use around 15 M cubic meters of
concrete every year to build our houses, offices, roads,
bridges, and more.

At the same time, concrete waste makes up nearly a third of
all the waste in the UK. In 2018, the UK produced 222 Mt of
waste, 65 Mt of which came from concrete and concrete-like
products in construction and demolition. The majority of this
discarded concrete (60 Mt / 92%) is sent to recovery, where
it is crushed down into different types of aggregates .

Because genuine recycling (see Section 2.4.2) end of life
routes do not yet exist for concrete, concrete is always
made new, demanding more cement and raw materials.
Therefore key to decarbonising concrete—and reducing its
reliance on raw materials and the waste it produces—is the
structural reuse of existing concrete elements.

The project team identified an ambitious and innovative
opportunity to prototype concrete reuse. As shown in Figure
2.16, the idea was to cut out some of the existing in-situ
concrete slab at Euston Tower and reuse it as a “precast”
plank in another structural application.

" DEFRA, UK statistics on waste for year 2018 (Updated 28 June 2023)

Roadmap to Reuse

A roadmap has been laid out of the steps required to enable
reuse back into a structure, see Figure 2.17. The project
team has completed the first gateway, having successfully
extracted a full size specimen from Euston Tower, and
tested it at the University of Surrey. It is our intention to
shortly share the findings from this first step more widely.

52 Euston Tower - Circular Economy Statement RevC



Principles for Recovering Concrete Plank for Reuse

Concrete plank cut from
existing floor slabs

Figure 2.16 Diagram of principle for cutting and recovering concrete plank for reuse in another structure

Roadmap for Reuse of Concrete Slabs

Recovered concrete
reused as a floor in
another structure

O

Gateway Gateway
Technical feasibility ) ) Methodology report

Prepare assessment Simulation and sign off
the Way and Testing

On site audit Develop testing

and feasibility methodology and

assessment drawings

|dentify overall Brief key sign offs

quantities and (insurance, building

qualities control, leasing, etc.)

Concept design and
application areas

In-situ testing
(carbonation,

OO0 O OO0
DGO OB

rusting, etc.)

Cut out test Cutout and

panels transport panels

Transport Clean and prepare
panels for testing

fest pane\g Test sample panels

as per testing and store the others

regime

Figure 2.17 Roadmap for reuse of concrete slab
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g Review and
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leasing)
Review overall

quantities

Technical design of
panels (structure
and fire)

Finalise application
areas (on site, LBC,
BL, etc)

Cost, programme,
risk review
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Extraction

The ideal specimen size was 4.5m long x 1.5m wide, chosen
to fitinto typical UK office grids—which often follow a 1.5m
planning module. However, removing the concrete specimen
was complicated by the need to manoeuvre within the
existing building with the facade in place.

Accordingly, the extracted specimen was 1.2m wide, as this
was possible to extract in this manner. It does not affect the
findings.

A timeline for the extraction site works is shown in Figure
2.18. The extraction methodology was constrained by the
need to remove and manoeuvre the specimen within the
building. There will also be efficiency gains from setting out
and cutting the concrete in a more serial manner, which
cannot be done when removing a single specimen. However,
the overall extraction process—including the necessary
preparatory works—took around 15 hours, and the concrete
cut easily and cleanly.

Figure 2.19 shows the concrete specimen being lowered

to ground, before transport to the testing facility at the
University of Surrey.
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Timeline for Removal of Slab for Testing
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Cut time c. 10 min

Figure 2.18 Timeline for removal of the concrete specimen for testing

Figure 2.19 Image showing the slab specimen being lowered for removal to the ground floor
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Testing and Results

Working with the University of Surrey, a testing scope and
plan was developed, outlining the test methods and required
outputs. The type of testing was informed by the intended
application of the concrete slab, in this case as a floor slab in
an office building.

The testing regime was intended to answer four primary
questions, as outlined in Figure 2.20. Knowing the answers
to these questions in combination is sufficient information
to determine the technical feasibility of reusing the
recovered concrete slab in its intended application.

The results are also shown in Figure 2.20. While

further material testing and shear studies to enhance
understanding will be conducted, everything tested so far
has resulted in a positive outcome:

e The concrete is in good condition

e The shear capacity is beyond what is needed

*  The slabs have significantly greater strength than
required

e Connection details similar to typical precast concrete
planks should be suitable.

Figure 2.21 shows the concrete specimen in the testing rig
at the University of Surrey.

Next Steps

The prototyping and testing have shown that it is technically
feasible to extract a useful piece of in-situ concrete from an
existing building in central London, and that the extracted
concrete has the necessary structural performance to be
reused in another structural application.

Acknowledging that the reuse of structural concrete is in
its infancy, it is clear that there remain several unanswered
questions before its implementation at scale can be realised.

The project team will shortly share the findings from this first
step in the research. Doing so will demonstrate to industry
what is possible, and accelerate illuminating the barriers to
more mainstream adoption so that we can collaboratively
begin to solve them.
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Testing Criteria and Results

CONDITION +
ARRANGEMENT

What is the condition of the
concrete, what is the rebar
arrangement, etc.

Concrete in good condition
for its age and suitable for
continued use

SHEAR
LINKS

Presence and impact of shear
links on performance

Lack of shear links means
concrete fails in shear, but with
9x demand required as tested,
therefore performing very well

Figure 2.20 Diagram summarising the criteria and results of the testing

Figure 2.21 Image showing the slab specimen in the testing rig at the University of Surrey.

STRENGTH

What loads can the concrete
accommodate in the proposed
application

Slabs have suitable strength
for use as typical office floor
slabs, ina 4.5m span
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FAILURE
MODE

What happens to the concrete
when it breaks, and how does
this influence our design

Failure occurs relatively
suddenly (concrete fails, not
rebar), but capacity is high and
analogous to a "precast" plank
with appropriate connection
detailing
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24.4 Glass closed-loop recycling

It is the ambition to get higher value out of the existing
facade glass than which is standard practice (downcycling
to road paint or insulation). Being the original glazing, the
facade glass is unfit for direct reuse. There is an industry
demand for high quality cullet (crushed glass that is used
as feedstock in glass making) but almost no post consumer
recovery is currently undertaken.

Increasing post-consumer cullet has the triple benefit of
reducing carbon emissions and energy in the manufacture
of new float glass, reducing raw material demand in this
manufacture, and avoiding waste.

No established processes and methodologies exist for
recovering end of life building glass. This is because

the most appropriate reclamation process for glass is
dependent on the quality and quantity of the materials, site
trials, market demand, and reuse marketplaces. Itis also
dependent on segregation of good quality cullet.

Accordingly, a roadmap has been laid out of the steps
required to enable recycling of the facade glass, see

Figure 2.22. The project team has completed the first two
gateways, having successfully extracted and tested several
glazing specimens from Euston Tower.
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Roadmap for Recycling of Facade Glass

<

Gateway Gateway

Prepare G‘assdd‘saSSfmb'y Testing and Tesgﬂg repcf’f“ Disassembly Physical Glass Recovery
and recyclin . ana sign o

the Way vers Trials . Plan Recovery Record Report

feasibility report

Prepare testing
scope and
methodology

Development of
glass disassembly

Identify overall quantities and qualities
(desktop review of project drawings,

Remove panels
and store on

&

pre-demolition audit)

Develop methodology and logistics for
glass recovery (project team, recovery
partners glass manufacturers)

Site visit, detailed measurement of
glass thicknesses, identification of
materials and their quantities

Visual investigation and consideration
of disassembly approach for each
facade type

Confirm glass recycling requirements
and logistics for initial trials and
project delivery

@
o
=)
&

-

i

O &

Figure 2.22 Roadmap for recycling of glass recycling
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Review overall
quantities

specification based
on results of trials

stillages on site

Transport to

Prepare specification
recovery partner

clauses for demo
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Clean and prep

Cost and
panels

programme review
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Transport to glass
manufacturer (float
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Q@ @0 09O

59



Glass Surveys and Quantities

In October 2022, a site visit was conducted with specialist

Contractors to establish the feasibility of recovering the

facade glass for flat glass recycling. The advice indicated

that the following:

*  The external vision glazing was unsuitable for recycling
due to the presence of a film

*  The secondary glazing may be limited due to the
presence of the laminate interlayer.

Vision glazing
Acknowledging that post-consumer glass recycling is
quickly evolving, a detailed, site survey, beyond the scope
of the Pre-demolition Audit and the site visit above, was
conducted with Arup to provide more details on the facade
glass types, build-ups, and quantities. It was also the
intention to extract some of the relevant glazing types for Spandrel
chemical analysis and/or recycling testing. glazing '—\

INSIDE

The detailed survey shows that the majority of the glass
comprises the following:

e GL-01 External vision glazing (310 tonnes)
e GL-02 Secondary glazing (108 tonnes)

e GL-03 Spandrel glazing (99 tonnes)

e GL-04 Rolled patterned glass (0.87 tonnes).

These elements were identified as being the most
appropriate for glass recycling trials. There is a potential
to re-manufacture up to 376 tonnes of glass back into the
glass float line for use within new flat glass products. This
would avoid more than 218 tonnes of CO,e. The additional
carbon implication associated with transport from a regional
material dismantler is approximately 13 tonnes of CO_e INSIDE
resulting in a net avoidance of 205" tonnes of CO,e.

Secondary
Panels of each have been carefully extracted and dismantled glazing
for testing. Figure 2.24 shows the disassembly process
of the three glass panel types: vision glazing, secondary
glazing, and spandrel glass, as well as the respective cullets
prior to chemical analysis.

[1] This excludes the 86 tonnes of ceramic fritted glass, which would be recycled

for other applications. For this study, we have approximated a carbon saving of

1/3 of the closed loop recycling process which equates to an estimated saving of

afurther 17 tCO,e Figure 2.23 Facade build up with different glazing types indicated
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Secondary Glazing (GL-02)

Secondary Glazing
Fragments

Crush to cullet
Culletised separately,
to be sent to glass
manufacturer

Removal of secondary glazing
&@ Remove glass with its aluminium frame out of sliding tracks to inside of building,
remove aluminium frame, store glass on stillages, and transport for crushing

Vision Glazing (GL-01)

Framed Glazing
Fragments

P . -
; N g = 4 E =
%7 , /. —

Crush to cullet
Culletised separately,
to be sent to glass
manufacturer

% Removal of vision glazing

Hold glass with sucker unit and remove glass to inside of building, store glass on
stillages, and transport for crushing

Spandrel Glazing (GL-03)

Frit Glazing
Frapmints

Crush to cullet
Culletised separately,
to be sent to glass
manufacturer

Hold glass with sucker unit and remove glass to outside of building, store glass on
stillages, and transport for crushing

g@ Removal of spandrel glazing

Figure 2.24  Photos of the three types of glass panel being extracted, dismantled and crushed for testing and trials
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Testing and Results

Following extraction, trials were conducted to test the
opportunities and barriers with the reclaim process, as
well as chemical composition of the glass. This process
was done collaboratively with specialist Contractors and
manufacturers.

The analysis is summarised in Figure 2.25. It was found that
three (vision, secondary, and rolled glass) of the four glazing
types are suitable for remelt for flat glass manufacturing.
The fourth glazing (spandrel glass) was identified to contain
cadmium in the chemical analysis, and is therefore not
suited for remelt for flat glass manufacturing.

While the glass composition testing identified its suitability
for flat glass recycling, the extraction methodology for the
vision glazing needs to be refined to better mitigate possible
programme impacts, particularly with regards to removal of
the films.

Next Steps

The prototyping and testing have shown that it is technically
possible to recycle up to 81% of the glass at Euston Tower,
and doing so would have carbon, energy, and waste benefits.

Following the test results, the project team has begun
working on refining the extraction methodology with
specialist Contractors. The aim with the methodology
refinement is to avoid the need to remove the glass whole
from site, rather segregating and crushing it on site. This

is expected to improve the efficiency of the extraction
process, which may be further improved where films do not
need to be removed prior to crushing.
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Glass Recovery and Recycling Trial Results

Glazing Type and Description

No. Panes
per Floor

Total Area
(m2) [11

Total Mass
(tonnes)

Opportunity

[1] Total area reduced by 10% to account for framing and yield and rounded to the next whole number

External vision glazing (full height)
Monolithic, 12 mm thickness
(assumed toughened with solar film)

External vision glazing (ventilation
sections tall)

Monolithic, 12 mm thickness
(assumed toughened with solar film)

External vision glazing (ventilation
section short)

Monolithic, 12 mm thickness
(assumed toughened with solar film)

Secondary Glazing
Monolithic, 6 mm thickness
(assumed toughened with solar film)

Spandrel Glazing
Monolithic, 6mm thickness (assumed
ceramic frit)

Rolled glass (plant room floors only)
Monolithic, 6mm thickness (assumed
Stippolyte)

100

50

50

150

150

75

Methodology refinement needed Subtotal

Methodology proven Subtotal

TOTAL

6,223

2,234

828

6,466

5,951

52

9,286

6,518

21,755

[2] Based on chemical results and discussions with floats. Extraction methodology tbc.

Figure 2.25 Quantities and trial results of the different glass types

187

67

25

97

89

279

98

466
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Methodology
refinement?

Methodology
refinement?

Methodology
refinement™

Suitable for flat
glass recycling

Contains Cd.
Unsuitable for
recycling.

Suitable for flat
glass recycling

60%

21%
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245  Aluminium closed-loop recycling

Aluminium has high recycling rates, which can be between
92% and 98% for architectural aluminium, and there is a
well-established aluminium recycling market.

However, there is no guarantee what type or grade of
aluminium will be produced from the scrap. The alloys
used for facade aluminium are generally high quality alloys
(typically 6000 series alloys). As such, where aluminium

is recycled to an alloy of a lower quality (e.g. that used to
manufacture beverage cans, typically a 3000 series alloy),
this could be strictly classified as downcycling.

Closed loop recycling means that only certain compatible
alloys are mixed together during remelting, and therefore the
content of the metal is easier to control during recycling.

The proposed development seeks to ensure that the
aluminium scrap from the existing building is being fed back
into the production of extrusions for building use (or similar
high quality aluminium alloys that avoid degradation of the
product).

The project team has engaged in dialogue with specialist
Contractors and aluminium recyclers. To ensure that the
aluminium is used for the production of suitable recycled
aluminium alloys, it is key that the recovered aluminium is
sorted on site, and ring-fenced to go back to a recycler
that works as part of the supply chain of a high quality billet
manufacturer.
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Potential End of Life Routes for Aluminium

Record types, quantities,
tests, and disassembly
approach

\

Separate profiles from
Remove curtain glass and send to scrap
wall elements merchant to be sorted

sjonpoud ajoAadn
19K23a. Ayjenb ybiH

Aluminium to be sheared,
shredded, graded
and baled

STANDARD PRACTICE

BEST PRACTICE
RECYCLING

UPCYCLING

RECYCLING

Aluminium will typically
be recycled back into
new aluminium, but with
no guarantee of the alloy

No items yet identified as
suited for direct reuse

quality
Upcycling ideas Aluminium recycling
for recovering and back into extrusions for
transforming canopy architectural use

Figure 2.26 Potential end of life routes for aluminium
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2.4.6 Upcycling opportunities

Upcycling is a strategy for recycling which entails
transforming products and materials into higher quality and/
or higher value products and materials. Given its nascency,
itis also used to demonstrate to industry what is possible,
catalyse supply chains and capabilities, and educate, even

if the end products are strictly downcycled. The final aim

is to convert waste into new materials and products by
remanufacturing in ways that reduce demand for extracting
raw materials from the natural environment.

As noted in Section 2.3, most of the existing interior fitout, @
finishes and services have already been stripped out of the
building. The materials remaining in the building therefore
mainly comprise the big material fractions such as concrete,
steel, aluminium and glass.

The upcycling opportunities focus on the few items still left
in the building that have a potential for being reused either
directly or with re-manufacturing, as well as presenting
opportunities for products that can provide storytelling
around the circular economy.

An overview of select upcycling opportunities are
presented in Figure 2.27. These are ideas that the project
team continues to evolve and explore, but cannot be
commitments at this early stage. For more details refer to
the Material Recovery Strategy in Appendix B.

CONCRETE SLABS

Location:

Throughout

Total Removal:
15,621t

Upcycle Process:

> Cut and remove floor
slab > clean, test and
process > install in new
function

WASTE BRICK

I

Location:

Throughout

Total Removal:

388t from internal brick
walls

Upcycle Process:

> Remove > transport >
clean, crush > turn into
new brick or aggregate

FACADE GLASS

Location:

External Facade

Total Removal:

466t

Upcycle Process:

> Remove glass >
transport > clean, test and
store > crush glass > bind
into new material

INERT MATERIALS

Location:

Throughout

Total Removal:

404 t brick & ceramics
Upcycle Process:

> Remove > transport >
clean, crush > mix into
composition > pour into
tile mould > hone surface
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INTERNAL GLASS

Figure 2.27 Select upcycling opportunities for products and materials from the existing building

Location:

Ground Floor Level

Total Removal:

831 m?

Upcycle Process:

> Remove glass > clean,
test and store > sell to
external buyer or re-install
as glass partitions

TIMBER STRUTS

Location:

Levels 3-34

Total Removal:

26t

Upcycle Process:

> Remove > clean, cut,
layout in tiles > fix and
sand > install

Location:

Podium Exterior Columns
Total Removal:

131 m?

Upcycle Process:

> Remove from columns >
clean, test and process >

install in new function

Location:

Throughout

Total Removal:

4t

Upcycle Process:
Direct reuse with reuse
partner

@ WIND CANOPIES

®

SRR RS
RN
: SR

N
=
S5

~

Location:

Wind Canopy

Total Removal:

16t

Upcycle Process:

> Cut and remove canopy
> clean and cut into fins >
install in new function

Location:

Timber joinery & doors
Total Removal:

4t

Upcycle Process:

> Remove and clean >
reform into furniture >

deliver to user
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Location:

Levels 1and 2

Total Removal:

TBC

Upcycle Process:

> Cut and pipes > clean,
testand bend > bend and
fix into bike racks
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3.1 Circular Economy Approach

3.1.1 Design approaches for new buildings

The circular economy decision tree for design approaches
for new buildings described in the GLA Circular Economy
Statement Guidance has been used to assist the design
team in choosing the most appropriate design approach for
the new building. Refer to Figure 3.1.

One of the main circular economy drivers for the design of
the proposed development is to ensure that the proposed
development will not suffer the premature obsolescence
experienced in the existing tower, and others of its time. The
overall aim is therefore to design a tower that responds to
today's demands, and can flex and be adapted to remain fit
for purpose long into the future.

The proposed development is designed to deliver best-in-
class office space, including the Level 03 - 11 lab-enabled
storeys that can accommodate a wide range of future
workspace fit-outs depending on occupier demands.

It is unlikely that the building would need to accommodate a
significant future change in use/function given its location,
however to ensure a tower fit for purpose for an extended
lifespan, design considerations have been made to best
accommodate uncertainty in the future requirements to the
functionality of the proposed development.

This is primarily accounted for by incorporating adaptability
and longevity principles in the design. More specifically,

the substructure and superstructure are designed to

allow for a range of loading regimes, and can be adapted

to accommodate future changes in loading and spatial
requirements in as non-destructive a manner as possible.

The remaining building layers are designed to be generally
independent from the primary structure, facilitating their
respective maintenance and/or replacement that does not
result in damage to the structure.
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GLA Circular Economy Decision Tree for New Buildings

No\
J

Is it foreseeable that the building
will need to change use/function
within its design life?

Is the whole
building designed to
have a short life on its
current site?
(e.g. <10 years)

Yes No

Design for
Adaptability

Layers of

the building

For each layer of the building....

All developments should apply
the 6 Circular Economy principles,

including designing for DISASSEMBLY
and ADAPTABILITY, MATERIAL REUSE
ON-SITE and/or RECYCLING should be
maximised

..is it likely the layer (or component
within it) will need to be moved or
otherwise modified within 5-15 years,
e.g. due to changing use patterns or user
requirements

No ..is it likely the layer (or component within it)

will need to be moved or otherwise modified

within 5-15 years, e.g. due to changing use
patterns or user requirements

Yes Yeéf_H\lo
Design for

Design for Design for
Flexibility Replaceability Adaptability

The circular economy decision approach decision tree for new buildings from

Figure 3.1
the GLA Circular Economy Guidance
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3.1.2 Ensuring "good bones"

The circular economy principles are considered across all
of the building layers, and a particular focus has been put on
ensuring "good bones" for the proposed development.

"Good bones" describes a building where the core
foundational elements are well-designed, high-quality, long-
lasting, and flexible.

The overall strategic design approach, as described in 3.1.1,
is to design a tower for adaptability and longevity.

The longevity of the other building layers (facade, services,
etc.) is predicated on the longevity of the structure. If

the structure cannot be easily adapted to changing
requirements, the strategies employed for the other building
elements are unlikely to mitigate significant waste and avoid
premature obsolescence. Therefore designing in principles
for longevity and adaptability are particularly impactful in the
structure.

Accordingly, the structure (and site) may be considered
foundational in the circular economy approach, while the
other building elements may be considered as operational.
This does not diminish their importance, but highlights
that ensuring "good bones" must get the foundational
elements right. It is clear that an adaptable structure is key
to minimising waste and avoiding premature obsolescence
across all building layers.

This foundational and operational approach is shown
diagrammatically in Figure 3.2.

All information is work in progress and the project team will
continue to develop these studies throughout the design
process, to ensure the proposed development will be
flexible, adaptable, and usable throughout its design life.

3.1.3 Structural adaptation approach

As with any change, different time horizons demand
different responses for how to accommodate change. This
is because we are less able to predict requirements and
demands the further they are in the future. The structure has
been analysed across three distinct time horizons:

*  Shortterm <25 years
*  Medium-long term 25-100years
* End of life/Another life 100+ years.

This approach is shown diagrammatically in Figure 3.2.

Short term changes are those that respond to relatively
small, and possibly relatively frequent, occupier demands.
These changes can occur during leases, or in between
leases of different occupiers, such that they may occur
several times throughout a building's lifespan, often

less than 25 years. These changes are likely to include
reconfiguration of the internal fit-out and arrangement, as
well as structural adaptations such as: new double height
spaces, new stairs or other vertical connectivity, new risers,
and the like.

Medium-long term changes are those that respond to
relatively major, and less frequent, geometric changes,

or change of use. These are unlikely to occur in the short
term, possibly only once or twice during a building's
lifetime. Accommodating such change is key to preventing
premature obsolescence and minimising waste. These
types of changes are considered as invasive, and are likely
to occur with a period of interference to the overall building
operation. These changes are likely to include structural
adaptations such as: change of use, new lifts or central
risers, and the like.

Strategies to address these types of changes are described
in Sections 3.2.4 and 3.2.5.

End of life considers solutions for maximising value when
the building is no longer required. This is addressed through
design for disassembly principles, see Section 3.2.6.
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Designing for "Good Bones" by Enabling Structural Change

©
c
9
d
©
o
o
(o}
(@)
Facade Services
§ Longevity of facade, services,
etc. is predicated on longevity
of the structure
Structure
Another life
End of life
Medium-long term 100+ years
25-100 years
Short term
<25 years \
_ \
© \
c 1
2 Tactical I Strategic
© . | .
b o] ]
c 1
=]
(o]
L

Responding to tenant Responding to

Maximising value when
demands with double major geometric the building is no longer
volume space, new change or required in situ by
stairs, risers, etc. change of use recovering materials for

reuse/recycling elsewhere

>

Site ("eternal")

Figure 3.2  Foundational and operational adaptability and timeline for structural change
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3.1.4  Summary of strategies for flexibility and
adaptability

The tables alongside summarise the approach to
incorporating design strategies for future flexibility and
adaptability. These should ensure that the proposed
development remains functional, relevant, and avoids
premature obsolescence and unnecessary waste. This
approach addresses challenges identified in the Feasibility
Studies related to working with the existing building.

Further detail on the strategies is given in Section 3.2.
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Summary of Strategies for Flexibility and Adaptability

BUILDING LAYER STRATEGY DESCRIPTION
Structural grids Rational, optimised internal column grid, with regular and clear spans offering flexible
Structure Soft core layouts.
Soft-core principle enables easier flexibility around the core.
Composite metal deck floor system is accommodating of local penetrations.
Structure Floor system Design will include structural soft spots for slab openings, to enable connectivity
Soft spots between multi-floor occupiers for double height spaces and/or other inter-storey
connections.
Facade and spatial layout is based on a standardised and 