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Office Building, Essen, Germany

Sustainability and Engineering Consulting

Multi Tower, Brussels, Belgium

Renovation of WTC-Towers, Brussels,
Belgium

UEPEA

PART OF DREES & SOMMER
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OUR MISSION WITH EPEA

Co-developer of the Cradle to Cradle® design concept

1987

EPEA was founded by
Prof. Dr. Michael
Braungart in Hamburg

? 2010

The Cradle to Cradle®
Products Innovation
Institute (C2CPII) is

? 2008-2012
EPEA network
expands globally

licensed for Certification

EPEA

@

EPEA

cd

cradletocradle

Nederland

CJEPEA

SWITZERLAMD

2019

Prof. Dr. Michael
Braungart and
Drees & Sommer
advancing Cradle
to Cradle®

UEPEA

PART OF DREES & SOMMER

" “Nature doesn't have a
design problem. People do.”

Prof. Dr. Michael Braungart

Shaping the world of
tomorrow together

make things”

2 Sustainability and Engineering Consulting

9 L
2001 oL =
Book: Cradle to Cradle® — l
R king th
emaking the way we 2011

Cradle to Cradle®
Training for Ellen
MacArthur Foundation

DREES &
SOMMER

2013

EPEA and Drees & Sommer
start cooperation on Cradle
to Cradle®

2020
The EPEA network
continues to grow

DREES &
SOMMER
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WHAT WE OFFER

Key Services — Engineering and Sustainability Consulting

3

CC%)

ESG AND ENERGY
COMPLIANCE AND CARBON

MOBILITY DIGITIZATION

Sustainability and Engineering Consulting

SUSTAINABILITY

VALUE
OPTIMIZATION

OO

CIRCULAR
ECONOMY

N
o
VALUE

MONITORING AND
MANAGEMENT

DREES &
SOMMER
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ENGINEERING AND SUSTAINABILITY CONSULTING

Key Services

CIRCULAR ECONOMY

STRATEGY AND = Circular Economy Guidelines and Strategies

CORPORATE * Procurement Strategies ‘ ' CIRCULAR
ECONOMY

DEVELOPMENT Life Cycle Carbon Assessments

C2C Industrial Product Passports
Material / Product Consulting
Building Circularity Passport®

OPERATION Urban Mining

DREES &
SOMMER

4 Sustainability and Engineering Consulting



Measures for continuous optimization

CIRCULAR ECONOMY CHALLENGES

Matenal Health

Pollutant-free design can be implemented
directly during design stages and lessons
learned can be used across different projects.

Life Cycle Assessment

Ensure detailed documentation of all materials
procured from different suppliers and locations
through a third-party certified EPD.

Separability

Facilitate connection techniques adopted
between different layers that require
frequent replacements.

Material Sourcing

Ensure a locally sustainable supply
of resources with the focus on
secondary materials.

AL

Dismountability Material Recovery
_Design for disa_s_sembly by focusing on Intelligently planned materals can be recovered
interchangeability and adaptability of in @ high-quality manner, thus increasing the
individual functional units. residual value.

2 EPEA - Part of Drees & Sommer

Sustainability and Engineering Consulting
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STEP | - METHODOLOGY - URBAN MINING — INVENTORY (BUILDING LEVEL)

1.

Determination of the
installed materials

Quick-Scan of the structure,
envelope and fit-out on global
Weight

Identification of the most
important materials per
building element

@ List of actions

2.

Assessment of the
material quality and
potential problematic
substances

(Based on the C2C
pollutant report)

Detailed Scan of most
interesting materials

Visual check, documentation
analysis, destructive analysis,
laboratory controls,
manufacturer tests, demolition
tests, evacuation route and on
site storage capacity, local
regulations, local stakeholders

7  Sustainability and Engineering Consulting

3.

Initial assessment of
potential recycling
routes and potentials of

reusable and

recoverable components

and materials

Circular stakeholders
commitment on materials and
valorization technology

Materials/products are
classified per recycling target :
preserve, upcycling, recycling,

thermal recovery, landfill

4,

Rough estimate of the
monetary material
values and recycling
costs or revenues as
well as the
environmental pollution

Circular stakeholders
commitment on materials and
valorization LOI

Disassembly mode, packaging,
transport, location, destination,
parties involved

@’l Signature of LOI

5.

Creation of material
flow analysis (variants)

Material flow chart is created
based on
manufacturers/Contractors
commitment

Client commitment on goals,
recycling percentage and
identified materials

N Critical point

Creation of
recommendations for

the dismantling
specification and
implementation

Documentation is prepared for
the demolition project, as
appendix to the tender file

Evaluation Grid, Specification
Bill of Quantities, List of
Definitions and list of potential
buyers (commitments)
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OUTPUT : INVENTORY

8

DREES &
SoMMER

Localisation

Quantities

Recycling
potential

Health —
disassembly —
market interest

Sustainability and Engineering Consulting
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OUTPUT : TECHNICAL SHEET

9

Sustainability and Engineering Consulting

DREES &

SOMMER

Projat Arlon 77 07
Ré Fiche

Matériau
identifié
[Laine de roche
Emploi actuel - type|isolation des doisons démontables

+lets,
Quantité disponible estimée|1251 m2

i estimé|3 128 3
Mode d'sssemblage|Pose entre panneaus sans fixations

Etat{gon état
BIM - Code BBsfB|
Article COC|Cf cde AR curage (at. 12.07.05, 3 wérifier)

Photos

Pistes de réemplol/ réutilisation

ex sty

Etat de ['isolation avant dépose sur palette: panneaux entiers jusqud
[ demi pannesux sccepté sur 10% ¢ une palette)

[Démontage soigneux et dépose de I'solation aprés contréle qualité
[sur palette (25 - 28 couches) + film plastique de protection

Images référence

DREES &
SOMMER
Projet Arlon 77 10
Ré Fiche
Matériau
sdentifié
griaufBos - bots peint
Emplol actuel - type|Portes intérieures
Localisation|Niv. +0 & +9.
Quantité disponible estimée| <63 m2
12722 kg
Mode d'
Diverses
Etat]Etat varisble
BIM - Code
Article COC|
Photos

Pistes de réemplol/ réutilisation

Valorisation proposée|

Réemploi ex situ

marché réemplol avant démontage

[Démontage soigneux et dépose propre sur palette avec protection

de portes.

Images référence

DREES &
SOMMER
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OUTPUT : URBAN MINING STRATEGY

New Materials
g':j (recycling content, renewable sourcing, reused materials)
o—0

0% direct re-use on site

94,7% Preservation of

building structure —

- 3,3% Di bl dR 2,7%R ff sit
(NN ,3% Disassembly and Re-use ,7% Re-use off site
(BN > y > Llo_llotl
inn %

1,0% Wast 1

, aste « - -
m < - I - 0% direct material recovery
/\1 0,7% Downcycling and classic recycling 0,1% Disassembly and Upcycling (concrete, glass) @

v

@ 0,2% Energetic Valorisation

DREES &
SOMMER

10 Sustainability and Engineering Consulting
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OUTPUT : URBAN MINING PASSPORT

Batiment existant

=~ URBAN GEPEA

7 MINING
MATERIAL MANAGEMENT

DIMOLITION PROJICT - INVINTORY
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’ PPN S —— ave dovatngreen, vibuw el grrgerts. ond. the serivy of hoge Antiing e e
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Page 28 Oemadtion Progect

11 Sustainability and Engineering Consulting

Projet

=~ URBAN GEPEA

~7 MINING
MATERIAL MANAGEMENT oo e

_PROJECT

Relerwnce Ares Total Woghet of Nawe burliog & Weignt of iew bordng
66295 m* 125516243 kg 100%

Totel Building New Weight Qistribution

Weight (kg) Parcentage

fle-used Materials on site 05| 016%
Re-used Materials off site - | o0o00%
fo-using Materials on Immobal site - |__0.00%
Recycled Materials - | 000%
Renewsble Materisls | _000% |
Beo-sourced Matesials 0,00%

New Materials | azsen| 11.38%
Toral 125516243 100,00%

_OBJECTIVES & RESULTS

The reconstruction process integrates all potential re-used materials for five material familios: New, Re-used, Recycled, Renewable, and

Bio-sourced materials. The following visual tracks the current progress for the percentage of materials that have been re-used on site.

Progress lor 2% Target of new materlals

New Materials Target Woight
14,483.738 kg 291,185 kg
2% Trget Currant Weight
135% 195859 kg 195859 *
s paged i i 0 291.185
*Sew page § for U complete St of dl materabi 1t hum been re-used. ’ 4
_SOURCES SDGs E- am
Page 3/8 Project

DREES &
SOMMER
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CIRCULARITY AS AN ENGINE FOR
INNOVATION

Circularity is a very important aspect of the ZIN
project. The existing building will be kept to a
maximum. The underground floors and traffic cores
will be preserved. The elements that will be
demolished will be given a new life. Overall, more
than 95% of all existing materials and equipment will
be recovered or recycled.

Circular thinking is not only based on recovery and
certification, it is also based on a very long-term
perspective for the building. ZIN is therefore not only
focused on today's needs, but can also be adapted in
the future to meet tomorrow's needs.

Main topics

= Urban Mining with C2C Mindset
= Upcycling

= Material Passport

Build for Disassembly Design

DREES &
SOMMER
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ZIN — FLEXIBILITY & ADAPTABILITY
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Physical Flexibility : Functionnal Technical Flexibility :

technics can be

building elements
can be adapted.

Flexibility : space can

be adapted. adapted.

DREES &
SOMMER
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V44
ZIN - URBAN MINING STRATEGY

Industrial approach

( e ¢
; (
( ‘ (

! } ‘ ¢ | (
( {§

o g )

® MADASTER

b saqaling,

Or other...

HOW MUCH DOES YOUR BUILDING WEIGH,? :
—b0 — = — l-

™ |
60°E==
kn«hmkmuil O 0 0 d (€ d o
% O
X33

oiecreo ey NORBERTO LOPEZ AMADO & CARLOS CARCAS prooucer ELENA OCHOA
execunve paopuces ANTONIO SANZ warmren ano nasrateo By DEYAN SUDJIC music ey JOAN VALENT
DRECTOR 0F PHOTOsAAPHY VALENTIN ALVARE 108 PACO COZAR une prooucer PALOMA LOPEZ VAZQUEZ

DREES &
SOMMER
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REFURBISHMENT

Geen vernietiging van

groene ruimte

2020

1972

Vioercppervlak: 170 000 m?

Gewicht : 315000 T

Bamm= o i, i

1830007

Behouden:

Woeroppervliak: 170 000 m?
Gewicht : 275 000T

1070007
1830007

Gerecycleerd ter plaatse:15 000 T

Behouden delen:
Afval:

MNieuw:

Gerecycleerd ter plaatse: 15 000 T
Gerecycleerd elders: B2000T
15000T

Afval:

2750007
400000 T
41000T

Grond:

Nieuw:
Afval:

78127

Grond :

ot

DREES &
SOMMER
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ZIN — MATERIAL FLOWS

2018: WTC | & I

¢ HERBRUIK TER PLAATSE

.. Houtpanelen 1T Computsrviosr 190 T

Structuur 178 169 T

HERBRUIK ELDERS

w2 s [

%, Verichting 58 T Sanitaire toestellen 11 T Hars tegels 673 T Isolatie 30T Scheidingswanden IEOT"'

¢ VOOR RECYCLAGE . { GERECYCLEERDE
: &y | MATERAEN
b EERGHP - » >
: “"'§ i S
Seton Gevel 13357 Metazlstructuur | | Dekvlosran, enz.
192507 1080 T glas. 255 T Alu 2530T L . 55387 T

¢ AFVALBEHANDELING

4,?%5 =
o L oo BE{

t.  Gevaarlijke producten (asbest, ..) 13233 T

17 Sustainability and Engineering Consulting

CRADLE TO CRADLE

PRODUCTS

The Institute Cradle to Cradle Certifled® Resources

INNOVATION
I NSTITUTE

News

Building for Tomorrow with Cradle to Cradle
Certified®: Belgium’s Project ZIN by Befimmo

2023: ZIN in No(o)rd

| 32 % NIEUWE MATERIALEN

97 % van de 48 %

CRADLE TO CRADLE
MATERIALEN of equivalent

il

o
i
i

g3

LA
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URBAN MINING - ZIN
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2018: WTC I &l 2023: ZIN in No(o)rd

HERBRUIK TER PLAATSE

- 7

\‘ Houtpanelen 1T Computervioer 190 T Structuur 178 168 T _"

HERBRUIK ELDERS

/ %% é @ Ij I | 32 9 NIEUWE MATERIALEN
|

\_ Verichting 58 T  Sanitaira toestellan 11 T Hars tegels 575 T Isolatie 30T Scheidingswanden 150T,”

97 % van de 48 %

{ VOOR RECYCLAGE || CERECYCLEERDE CRADLE TO CRADLE
IS P one MATERIALEN of equivalent
- & 1 < %
: Beton Gevel 1335 T Metazlstructuur ‘ Dekvlosren, enz.
19250T 1080 T glac, 255 T Alu 2530T o . S5387T

AFVALBEHANDELING

A
N2V

', Gevsarlijke producten (asbest, ) 13233 T

DREES &
SOMMER
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URBAN MINING - ZIN

Uclycled materials and reused materials (insulation, concrete, partitions, stones, raised floors)

Partitions Fibre minérale

5
»
7

LeF . 3 - - 7 . e . - z .
Carreaux de terrasse Faux planchers Panneaux de bois Vitrages Amenagements interieurs

DREES &
SOMMER

19 Sustainability and Engineering Consulting
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URBAN MINING - ZIN

EXCELLENT LIGHTING, SAVING ENERG

m Rockfon E TAP J

RotorDC

,BATIGROUP%

DREES &
SOMMER

20 Sustainability and Engineering Consulting



V44

STEP Il - METHODOLOGY - URBAN MINING - IMPLEMENTATION (BUILDING LEVEL)

1.

Site preparation with

the awarded Contractor

Process, evacuation routes,
stairs, lifts, facade access,
storage, trucks delivery, crane

Contractor analysis for site
installation, verification and
risk assessment

@"l Action plan

2.

Identification and

organization of the
process (LCM)

Feasibility study per material
category (glass, partitions,
insulation, etc) : technical and
financial

Agreement on quantities,
planning and process.

Localisations and quantities per
material

21 Sustainability and Engineering Consulting

3.

Planification and Site
Management

Planification of works, material
flows, responsibilities,
qualities, timing

Circular Manager (Contractor
or consultant) is responsible for
the implementation plan.
Deadlines and packaging
requirements are entirely
under his responsability.

4,

Storage & Reverse
Logistic

A storage manager has to be
identified, with forklifts and
packaging materials, according
to buyers' conditions.

Coordination of the materials
from desassembly to storage,
from storage to trucks or
vehicules.

Excess materials are recycled

5.

Monitoring of the
guantities and
stakeholders

Daily monitoring of quantities
and buyers, workload for the
Contractor, trucks, pallets,
qualities.

Coordination of the
confirmation of the use of
materials (reuse, recycled)

Photo reportage of the
materials use and destination

’\Critical point

Financial streams

Identification of costs included
in Contractor contract, external
costs, transport, cleaning, lab
tests, consultant, etc

Monthly financial report with
savings, entries and non
foreseen costs



V7444
INDUSTRIAL TAKE BACK LOOPS : MANUFACTURER IS KEY

Sorting properly demolition
waste on site, in order to
define the right recycling

loop and process

used for landscaping or
fundation soil.

Industry requirement for
remanufacturing process

Recycling rules since 2000
as production date.

s

' wal.company

Man power, storage space,v T — “Reverse logistic, packaging, K&

logisitc, quality control & B transport, optimisation

s SEESE

22 Sustainability and Engineering Consulting

Existing tiles made of mineral wool are
difficult to be reused after several years of
use, they are perfect for upcycling, when
they have been fabricated no later than
2000, because they are biosoluble.

New products are fabricated out of raw
materials, with the industrial performance
and the Manufacturer guaranty.
Compliance with regulation and
environmental performance will always
confirmed.

New materials made of -
recycled content. :

DREES &
SOMMER
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INDUSTRIAL TAKE BACK LOOPS

Glass out of demolition
waste is recycled for
bottles purpose.

Reuse the glass in interior
or upcycle it into a new
glass can be a challenge.

W

B
Recovery of entire
facade elements

23 Sustainability and Engineering Consulting

|

High quality glass is then
converted into bottle glass,
then green glass and brown
(beer bottles).

Glass thrown in container and
evacuated to a third party.

STEREE B
HATRR N A

Tmees g
LSl

\ N

b 2"

Clear separation of
material

Reusing pure float glass waste (not
polluted) generates savings in carbon,

energy and raw materials. Industrial
process is cheaper and environmental more
efficient.

Facade elements and glass panels
performance are changing quickly, and
usually are tailor made for a project. Reuse
those materials are not possible, unless it
has been designed in such a way.

| of high-quality new glass for -
windows and facades

v iR R P

s
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INDUSTRIAL TAKE BACK LOOPS

Sorting properly demolition
waste on site, in order to
be able and ensure high-

quality recycling

Concrete Upcycling to be
reused as structural
material in future buildings

Lab Tests for

material, soil
contamination
legislation

k Material recovery [

24 Sustainability and Engineering Consulting

| contamination of |

Concrete is typically crushed and

reused as gravel for streets and

other purposes of low-quality
quirements

Industrial recyclihg expertise, local
recycling possibilites, logistical
challenges, outside cities

ICertified product made with_ s j — é

Recycled concrete aggregates are typically
used for low-quality applications (road
constructions). Using it for structural

purpose is not common and need several
audits and test to have bank insurance

today.

High-Quality concrete with high recycled
content is locally produced and reused on
site, controlled and safe for the next use.

Primeur pour le secteur du béton prét a 'emploi dans le Benelux

Un certificat Cradle to
Cradle™ pour un produc-
teur de béton ambitieux

gefimmo

Use of recycled concrete ——

~

I on site for new building 'i'

DREES &
SOMMER

recycled content
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INDUSTRIAL TAKE BACK LOOPS

If a certain material is attractive,
small projects are effective to
attract bigger contractor and sell a
good quality product.

Local authorities help
circular projects by reusing
products in fair and

furniture

Health concern for
composting, reuse
products before
incineration in a safe
project.

Material re-use instead of
thermal treatment of
wooden elements

Reuse of High-quality materials
have hidden costs difficult to
resolve for a long-term project :
storage, transport, mock-up,
technical and financial studies,
quality control, guaranties,
controls, contractor risk.

Dismantling of structural
components, treatment
and remanufacturing

= o W A
iU EEW
]

[ EEEE]
S—

NEEEE
Raum s
[ EELL

Mock-up, reused on site,
design challenge versus new
cheap materials

Designer reuse materials as raw
material, story telling

Logistics on site, Long term storage,
carefull handling external service

| Dismantling of building
components

DREES &
SOMMER
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STEP Il - METHODOLOGY - URBAN MINING - REPORTING (BUILDING LEVEL)

1.

BREEAM

LCA credits including Module
D, recycled aggregates, reused
components and waste
management

MAN 03, MAT 01, MAT 03,
MAT 06, WST 02

13 Credits

2.

ModulesA—-B-C-D,

Module D (reuse, recovery,
recycle)

Al,A2,A3,C1,C2,C3,C4,D

All reused or recycled content
have 0kgCO2 in Module A, and
positive impact on Module D

26  Sustainability and Engineering Consulting

3.

\YELEN=

Maintain, reused, recycled
content valorization through
the circular data management

Circularity Indicator = recycled
content vs virgin materials

Urban Mining = high score

4,

Demolition Waste
Recycling

Legal obligation to report
Demolition Waste
Management, for construction
sector

Demolition waste, construction
waste, packaging, water,
aggregates.

Contractor Quality Control,
waste and Carbon reporting

5.

Carbon Risk Real Estate
Monitor Tool provided by the
EU, operational carbon

Embodied Carbon is not
included, but could be in the
future version.

Related to LCA, reused
materials score 0.

EU taxonomy

Verify compliance with EU
Taxonomy to ensure
contribution to climate
mitigation and adaptation
strategies set by the EU

Technical screening to check
alignment with taxonomy
requirements, such as
implementation of circular
economy practices

EU Taxonmy Report

DREES &
SOMMER



V74 COMMERZ REAL ¢ |
URBAN MINING AND EMBODIED CARBON PASSPORT Commerzbank Gruppe

- URBAN MINING &
COMMERZ REAL (

Commerzbank Gruppe y

EMBODIED CARBON
PRE-SCREENING

COMMERZ REAL « WE 326 WESTEND WINDOWS

_ GEBAUDEBILDER _STANDORT

nowinoows KEAAL TN

_ AKTUELL ERFOLGTE MABNAHMEN
> Wired-Score-Zertifizierung Silber 2015
2009 59021 155

_ DETAILTIEFE: PRE-SCREENING

IND WINDOWS

L
MADASTER

ND WINDOWS

’ 477 Mio.

COMMERZ REAL |

Commerzbank Gruppe y _DEFINITION wuoows
n dor
-~
2597
oerINTIoN -
Die iarups e
Vel i e Unircug i i vrsciedenen GebaischchienCLayersf B ) vrenommen
1 .
-
_oermimon b
auf L -
Gundge der e e
Mot A1-A3: Beschibt e Hrstdingsphse.
et .

BEFINITION

L Cleacican)
et

oer
Modul A1-A3: Beschreibt dis Herstelkungsphase,

R N |

_DEFINITION
bon' darsalien. Darsue
inanzielen Wertes

berechnen.

DREES &
SOMMER
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LIFE CYCLE ANALYSIS — CARBON FOOTPRINT OF A BUILDING

Carbon Footprint = embodied carbon + operational carbon

End of life
stage

Embodied carbon 1 Circular economy
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Better buildings fabrics for the building envelope reduces the operational carbon and increases the impact of embodied carbon of
the overall building. To comply to our climate targets the overall carbon footprint of the building stock needs to be reduced.
Material re-use and recovery has an important impact and helps to achieve this goal.
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Comparaison distribution of carbon footprint for an
office building.

ar —— @—\
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Future -
low energy building

Today
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Transport (A4)
Construction (AS5)
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replacements (B1-BS)

Operational energy (Bé)
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V44
URBAN MINING - MARAIS

*  Writing the urban mining note

* Monitoring of on-site operations

e Qutgoing flow assessment : monitoring of quantities of
demolition and construction waste

* Reuse of materials from demolition

Portes Ex-situ 2%
Pavés de sol 3%

Marbre de sol blanc 4%

Graviers de lestage 4% ~ _
Béton silex 34%

Tapis en dalles 4%

Pierre naturelle de sol (bleue)
4%

Pierre naturelle 8%

Dalles de faux-plancher Ex 9% Dalles et bordures en pierre bleue

12%
Marbre mural blanc 12%
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V44
URBAN MINING - MARAIS

Desassembly and storage of on-site materials

47,622

- Global Warming Polenliz_ul[kg co2] )

12,779
. 9,790 X
BEIE o
4961 4605 4,
4048 3641 3480 3293
. . . N -
. - -
Tips en Dales  Béon Markee Hal Poutens Tk Dalles neirs Hak Marhre  Pavés  Parre P
foux-p. blarc = bordu. * blanc d
Ex - . h y

térieurs ® Divers ® Equipements techniques » Facades ® Murs #5ols ® Toiture
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V44
URBAN MINING - MARAIS

Non-separable materials are waste

DREES &
SOMMER
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V44
URBAN MINING - U-SQUARE : MISSION

32 Sustainability and Engineering Consulting

Writing the urban mining note

Monitoring of on-site operations

Outgoing flow assessment : monitoring of quantities of
demolition and construction waste

Reuse of materials from demolition

EFRO reporting (fiches, CO?, waste, etc)

DREES &
SOMMER



V44
URBAN MINING - U-SQUARE

Reused materials

- Briks

- Windows
- Tiles

- Floor

- Door

- Stones

- Toilets

- Stairs

- Radiators
- Etc..

DREES &
SOMMER
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V44
URBAN MINING - U-SQUARE

Destination of the reused materials

Outdoo glass used for indoor glass

DREES &
SOMMER
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Michael Moradiellos del Molino
Head of Real Estate
+32 472352544

michael.moradiellos@dreso.com
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