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1. Introduction and Objectives

This report is part of the (De)construct for the Circular Economy project, promoted by CIMBAL, and concerns
the tests carried out by the project partners. This report is part of the WP 4 work package, activity 4.4 — Test
of the guide for conducting pre-demolition audits.

This report aims to present the results of the tests carried out by the partners, and is structured in the following
chapters:

e Introduction (current chapter)
e Objectives (chapter 2)

e Methodology (chapter 3)
e Results (chapter 4)
e Final Considerations (chapter 5)
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2. Methodology

To carry out the test, the draft version of excel in Portuguese was sent to the project partner in Portugal RDF
Construg¢des, Sociedade Imobilidria, Lda. According to the objectives of the project, it is intended to carry out
3 tests, which were carried out in the Baixo Alentejo region (Table 1).

Furthermore, after sending the draft version of excel in English to the project partners, the partners ENVIROS
and CNPCD, respectively from the Czech Republic and Romania, expressed an interest in carrying out a test in
their countries. Thus, two more tests were carried out (Table 2), which were not previously foreseen, but
which allowed a vision of its application, usefulness, and versatility in other EU countries.

Table 1 - Identification of tests carried out in the Baixo Alentejo Region — Portugal.

test no. Region Application Demolition type and construction
year
1 Portugal — Baixo Alentejo — | Requalification of | Partial demolition. Building from
Odivelas Odivelas Elementary | the Estado Novo period, built in the
School 40's/50's.
two Portugal — Baixo Alentejo — | Renovation of a single- | Partial demolition. Recent
Evora family ground-floor | construction (2012)
house in a peripheral
neighborhood of Evora
3 Portugal — Baixo Alentejo — | Creation of space in the | Partial demolition. Traditional
Ferreira do Alentejo Ballroom - Traditional | masonry building, simple glass
Arts Center of the | frames, and sheet metal gates
municipality of Ferreira
do Alentejo
Table 2 - Identification of tests carried out in Romania and the Czech Republic.
test no. Region Application Demolition type and construction
year
4 Romania — Timisoara, Timis | Modernization of the | The road was built in communist
County. road. The road is|times and suffered several
situated in the | modernizations since then. The last
Southeastern area of the | renovation was performed in 2019.
city of Timisoara, a | The road modernization involves
municipality with 400 | the entire reconstruction of the
000 inhabitants, | road itself, the tram line,
situated in the western | wastewater channel, gas
area of Romania. infrastructure, sidewalks, cycling
paths, and green areas.
5 Czech Republic Weekend house. Two- | Total demolition. Construction
story house surrounded | from the 80s-90s.
by other houses and
served by an unpaved
road.
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In addition to these tests that took place between May and September 2022, the pre-demolition audit guide
was also presented and examined at the Prague meeting (Czech Republic), on 21 September 2022. In this
meeting a Group Collaborative Dynamics Il so-called Materials passport and Pre-demolition audit guide, was
carried out, in parallel sessions, and with a total duration of 1 hour and 30 minutes. This activity was
moderated by LNEG and was divided into a presentation of the tools (30 minutes), an exercise in working
groups (20 minutes) and a debate in plenary (40 minutes) with the aim to contribute to the strategic regional
action.

For the Pre-demolition audit guide exercise, two groups were formed with the following constitution (Fig. 1):
Group 1: Rui Silva — Cimbal; Fernando Romba — Cimbal; Pedro Romano — IPP

Group 2: Ana Catarina Lopes — Cimbal; Inés Gomes —Smart Waste Portugal; Ricardo Santos — RDF Construgdes

Figure 1. Photo of the two groups in Collaborative Dynamics II: Session Pre-demolition audit guide.

At Pre-demolition audit guide session, the exercise was based on data entered previously in the guide for a
house studied in the Czech Republic by the partner ENVIROS (exercise sheet in annex 1). The idea was to fill in
the guide, regarding the General Description and Inventory sheets. In the case of the inventory, it was asked
to choose 2 or 3 materials/products, and at the end define which destination they would recommend if they
were the auditors.
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3. Results

Portugal

e RDF Construgdes, Sociedade Imobilidria, Lda

In the Baixo Alentejo Region, the partner RDF Construgbes, Sociedade Imobilidria, Lda, filled out the pre-
demolition audit guide in 3 buildings (a school, a house, and a traditional arts center) without any major
problems, only requiring some explanations additional information on how to fill in the inventory form.

Below are images of test n21, a primary school in Odivelas, completed in Portuguese (Figs. 2 to 7). This test
makes it possible to verify that most materials/products are suitable for reuse (93.5%) and that only 6.54%
should go for final disposal (Fig. 6). Great care must be taken in reusing old doors.

Figure 2. General view of the Odivelas Primary School.

For test n2 2, housing in Evora, and test n2 3 Nucleus of Traditional Arts in Ferreira do Alentejo, images of the
inventory and the graphs made in the Audit Summary Sheet are presented (Figs. 8 to 13).

It should be noted that in all tests in Portugal there were no hazardous materials, and therefore no tests were
carried out, nor did the Hazardous Waste Management form be filled out.

celulas br baixo, de acordo

Escola de Odivelas
2. Morada do edificio

Rua do Pogo, 7900-394 Ferreira do Alentejo

4. Explicife se & uma demolicdo parcial ou demoligdo infearal.

Demoliio parcial

§. Indique a drea de demoligdo (m2).

u dono de obra - Indique se & piblico ou privado
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do edificio ou infraestrutura:
indique todas as plantas, desenhos e fotos existentes do edificio.

1.1. Ano do projeto de construcdo/data de Edificio da época do Estado Novo construido nos anos 40/50.
inicio e fim da construcdo e/ou renovacgdo. A desconstrugdo teve inicio em abril de 2022,

1.2. N° de pisos e tipologia Moradia de r/c.

LB LG LR B TG TG R GG T Ll Os matericis envolvidos, bem como as técnicas da construgao da escola original,

de construgdio usadas tiveram em conta a realidade natural da regi@o onde a escola & implementada.
Possui iluminagde natural afravés de janelas rectangulares. Construidas em cimento e
com telha canudo.

1.4. Faca uma listagem de todos os N&o € necessdrio.
documentos encontrados e analisados (se
necessdrio)

1.5. Indique as utilizag&es do edificio e Trata-se de uma requalificagéo do edificio com vista a preservar o edificio marcante
actividades a realizar. do Estado Nowvo (escola).

1.6. Faca um resumo de cada documento, se  [NIsIR-Nl-Te1 e /(o8

Descricao Geral | Estudo documental

Figure 4. Test image n°1 — Odivelas — Documentary Study Sheet.
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Figure 5. Teste image n°1 — Odivelas — Inventory sheet.
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Total dos subcapitulos especificos por destino(%)

0,0% ©54%

o,o%/‘w |

® Reutilizagdo de produtos/materiais

m Preparacdo para reutilizagdo de
produtos/materiais
® Reciclagem

m Valorizagdo do material
(enchimento)

® Recuperagdo de energia

¥ Eliminagdo Total

93,5%

Figure 6. Chart of subchapters by destination — test n® 1 Odivelas - Audit Summary Sheet.

In terms of weight, the main waste is concrete, bricks, tiles, and ceramic materials, followed by doors (Fig. 6).

Subcapitulos especificos e produtos/materiais e residuos a reportar (kg)

12000
10000
8000
6000
4000
2000 I
0
Betdo, tijolos, Madeira Vidro Plastico Madeira, Misturas Metais Materiais de Gesso Misturas Portas Janelascom  Pedra de Torneiras Lavatérios,
ladrinlhos e vidroe betuminosas isolamento (madeira, moldurasem alvenaria sanitas, pias
materiais plstico metal ou madeira (mdrmore,
cerdmicos perigosos vidro) granito,

outra)

Figure 7. Chart of specific subchapters — test n2 1 Odivelas- Audit Summary Sheet.
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Figure 8. Test image n22 — Evora — Inventory sheet.

In test n2 2, most materials/products removed can go for reuse (71.1%), followed by materials that can go for
recovery - filling (19.91%), and for total disposal (8.97%), (Fig. 9).

Total dos subcapitulos especificos por destino(%)

® ReutilizacHo de produtos/materiais

® Preparacdo para reutilizacdo de
produtos/materiais

® Reciclagem

® Valorizacdo do material
(enchimento)

®m Recuperacdo de energia

® Eliminacéo Total

Figure 9. Chart of subchapters by destination — test n? 2 Evora- Audit Summary Sheet.

In terms of weight, the main waste is concrete, bricks, tiles, and ceramic materials, followed by wood (Fig. 10).
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Subcapitulos especificos e produtos/materiais e residuos a reportar (kg)
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materiais pléstico metal ou madsira [mamore, :
cerémicos perigosos wvidro) granito,
outrs)
arigosos | Sintese da auditoria | Codigos LER | Glossario | (& (<] |
Figure 10. Chart of specific subchapters — test n® 2 Evora- Audit Summary Sheet.
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Figure 11. Test image n®°3 Ferreira do Alentejo — Inventory sheet.

In test n2 3, most of the materials removed must be used for recovery as filling (44.19%), and reuse (40.0%),
followed by materials that only have conditions for total disposal (13.78 %), (Fig. 12).
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Total dos subcapitulos especificos por destino(%)

® Reutilizacdo de produtos/materiais

B Preparagdo para reutilizagdo de
produtos/materiais
m Reciclagem

m Valorizagdo do material
(enchimento)

= Recuperacio de energia

= Eliminagdo Total

Figure 12. Chart of subchapters by destination, test n® 3 Ferreira do Alentejo — Audit Summary Sheet.

In terms of weight, the main waste is concrete, bricks, tiles, and ceramic materials, followed by wood and
metals (Fig. 13).

Subcapitulos especificos e produtos/materiais e residuos a reportar (kg)

12000
10000
3000
6000
4000
2000
o — - —
BetZo, tijolas, Madeira Vidro Flastico Madeira, Misturas Metzis Materiais de Gesso Misturas Portas Janelas com  Fedra de Torneiras Lavatorios,
ladrinihos & vidroe  betuminosas olamento (madeir, moldurasem  zlvenaria sanitas, pias
materiais pléstico metal ou madeira  (mérmore,
cerdmicos perigazos widro) granito, outra)

Figure 13. Chart of specific subchapters Ferreira do Alentejo — test n? 3- Audit Summary Sheet

Partner's remarks: No observations. It was considered well done.

Operador do Programa:

Promotor: Parceiros:
REPUBLICA . , R
£~ PORTUGUESA ‘ cimbal #UneG NaVA O . }E‘ m 5552 2, SRR (e DN @) EREKE G
AMBIENTE E
ACAO CLIMATICA



Iceland [P[D:'

Liechtenstein
Norway grants

Romania
e CNPCD

In Romania, the partner CNPCD - National Center for Sustainable Production and Consumption, completed the
pre-demolition audit guide for the partial demolition of a road, with a view to its modernization. There were
no major problems, just some additional explanations on how to fill in the inventory form. The road is situated
in the Southeastern area of the city of Timisoara, a municipality with 400 000 inhabitants, situated in the
western area of Romania (Fig. 14).

Figure 14. General photo of the road to modernization in Romania.
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Figure 15. New Road project (Romania).

Actual modernization of the road consists of several components: road, parking, sidewalks, and tram line
modernization and replacement of the wastewater channel (Fig. 15). The new road and facilities are
characterized in Table 3.
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Table 3 — Characterization of the new road and facilities (Romania).
road parking sidewalks tram line

1. Wear layer MAS 16.4
cm

2. Baiding
22.4,6cm
3. Base layer AB 22.4, 6
cm

4. Stabilized ballast
foundation layer, 20 cm

layer BAD

1. Wear layer asphalt
MAS 16, 4 cm

2. Baiding layer concrete
BAD 22.4,6 cm

3. Stabilized ballast
foundation layer, 20 cm
4. Lower ballast
foundation layer, 25 cm

1. self-locking concrete,
6 cm

2. piled sand layer, 3 cm

3. Stabilized ballast
foundation layer, 10 cm

4. Ballast layer, 10 cm

5. Nonwoven geotextile
100g/m2

1. BCR4.0 rail 60R2, 22
cm

2. Reinforced concrete
slab, 20 cm

3. Mixt optimal ballast
layer, 16 cm

4. Ballast geogrila, 16 cm
5. Piled sand, 5 cm

5. Lower ballast | 5. Nonwoven geotextile 6. Nonwoven geotextile
foundation layer, 35 cm | 100g/m?2 100g/m2

6. Traction-resistant 7. Non-cohesive layer,
geogrid, minimum 50kn 20 cm

7. Shape layer of non-
cohesive material, 25 cm
8. Nonwoven geotextile
100g/m2

Below are images of test n24, completed in English (Figs. 16 to 18). This test made it possible to verify that the
guide can be used in infrastructures other than buildings. From the analysis, it appears that most
materials/products have conditions for recovery-filling (52.35%) and that 47.54% are prepared for reuse. Only
0.1% have conditions for recycling (Fig. 17).

Inecessary.

Additional
informations

Building -

Testing Test result Hazard level Photos
nra(mmun to

location in ¢ ) L condifior
the | (ATRE0e s ( & atment
building :

floor

Material/ praduct Dismantiing
—_— constains a i damages the
. A, potentially . Non-hazardous epare material/product
Layer Road 29553 m’ 2,34 6915,40 no ne cenditions - ne hazardous Not applicable \iesite stk product/material for 170504 “butdaes ok Nermal
medium wear reuse offsite
substance, and prevent its
will be tested recovery
Dismantling
—_— Material/product po— damages the
Laver Rozd 59105 m* 25 | 147765 no no conditions - no et 1O | Notappiicable | MLRRION | progucymateriaifor | 170100 | ToEAIOI]  yomg
medium wear reuse offsite -
will not be tested prevent its
recovery middle layer
DrEmanting
p— Material/product i domages the
Layer Road 7388,55 m* 17 12560,535 no no conditions - no hls m;m nnn'd Not applicable Bk hiazamous. recovery as backfill/ mﬂ;ﬁ;‘:l/pmﬂ;/[[ Normal
s razardous an <ome reuse e ut does no
will not be tested preventits
| | g Material/product ——— Partof the
L] ... | Field survey | Inventory Hazardous waste management Audit summary ® 4 [
. . o/ f
Figure 16. Test image n® 4 in Romania — Inventory sheet.
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Total of specific subchapters by destination (%)

0,00%

00% 0,004

# Reuse of products/materials

® Preparation for reuse of
products/materials

® Recycling
52,35% B Valorization of material (filling)

m Energy recovery

u Elimination Total

Figure 17. Chart of subchapters by destination, test n 4 in Romania — Audit Summary Sheet.

In terms of weight, the main waste is concrete, bricks, tiles, and ceramic materials (Fig. 18).

Specific subchapters of product/materials and CDW to be reported (kg)

1600

1400

300
600
400

200

Concrete, Wood Glass Plastic Haz. wood, Bituminous Metals Insulation Gypsum Mixed Doors (woed, Windows Masonry Faucets ‘Washbasins,

brick, tile, glass, plastic mixtures materizls metal or  with wooden stone toilets, sinks
ceramic glass) frames [marble,

granite,

other)

Figure 18. Chart of specific subchapters — test n2 4 in Romania- Audit Summary Sheet.

Partner's remarks: It was indicated that there should be a place to insert an image/general photo of the
building/infrastructure and that I should have an extra sheet with the LER codes.
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Czech Republic

e ENVIROS

In the Czech Republic, the partner ENVIROS s.r.o. completed the pre-demolition audit guide for the total
demolition of a weekend house. (Fig. 19). It is a private family house, with 2 floors and served by an unpaved
road. There are hazardous materials. Slag bricks may contain hazardous materials and the roof covering
contains asbestos and has been tested in the laboratory.

The demolition includes the fence with concrete foundation and 3 wooden sheds.

Figure 19. General photo of the house in the Czech Republic.

Below are images of test n25, completed in English (Figs. 20 to 23). From the analysis, it appears that most
materials/products can go to total disposal and that only 6.7% % can go to reuse. The rest go to preparation
for reuse and recycling (Fig. 21). Since there is hazardous waste, the Hazardous Waste Management sheet was
also filled (Fig. 23)
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Figure 20. Test image n® 5 in the Czech Republic — Inventory sheet.
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Total of specific subchapters by destination (%)

® Reuse of products/materials

® Preparation for reuse of
products/materials

= Recycling

= Valorization of material (filling)

= Energy recovery

= Elimination Total

Figure 21. Chart of subchapters by destination, test no. 5 Czech Republic — Audit Summary Sheet.

In terms of weight, the main waste is wood, followed by concrete, bricks, tiles and ceramic materials, and
metals (Fig. 22).

Specific subchapters of product/materials and CDW to be reported (kg)

7000
5000
5000
2000
2000
2000
1000
o - — — S

Glass Plastic  Haz wood, Bituminous  Metals  Insulstion  Gypsum Mixed Doars{wood, Windows  Masonry  Faucsts  Washbasins,

I:nck,tle, glass, plastic  mixtures materials metalor  withwooden  stone tailets, sinks
ceramic glass) frames (marble,
granite,

other)

Figure 22. Chart of specific subchapters — test no. 5 Czech Republic - Audit Summary Sheet.
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(Des)construir

para a Economia Circular

(De)construct for Circular Economy
Working together for & groen comy

Hazardous Waste Management
Recommendations

potitive and indusivo Eurape

Fill in the white cells below, as requested.

Name or number of the

building

Product/material entry
number/identification number

Hazardous waste type Exposure risk

Handling
precautions to be
taken when
removing the
product/material

Other
recommendations
(health and safety
plan, emergency
plan)

Czech house 4|radioactivity not clear thd
asbestos - fiber cement
Czech house 5|tiles yes packed waste protective suit

eld survey Inventory Hazardous waste management | Audit summary ® :

Figure 23. Hazardous Waste Management Recommendations sheet — Test n2 5 Czech Republic.

Partner’s remarks:

- Some of the fields in the first 6 sheets have different formatting, we kept the different formatting, to show
it.

- Afield for a photo of the whole building might be handy.

- BUILDING FLOOR field is too restricting as some of the products might be for the whole building, some for
the cellar, some for around the house.

- PRODUCT IDENTIFICATION: it is hard to read the whole list; it might be useful to publish the list for
information on a separate sheet.

- CERTIFICATIONS: In our test, house from 1980ties there was no certification available, so none filled in.

- HAZARDOUS LEVEL does not show a hazardous level, it indicates whether the waste is hazardous or
reusable or not reusable.

- WASTE CODES: the list only contains a restricted number of codes, and it is quite impractical and time-
consuming to find and compare codes for all the products within the restricted list. Maybe an extra sheet
listing the numbers and the description would be useful. And if one has the code which is not part of the
shortlist, it cannot be used in the form.
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Meeting in Prague - Group Collaborative Dynamics |l: Materials passport and Pre-demolition audit
guide

After introducing the tool, participants in each group filled in data in the "General Description" and "Inventory"
sheets from the Pre-demolition audit guide without any problems. In the end, participants indicated that the
tool was simple and understandable. They also indicated that in the case of old buildings, it would be difficult
to have enough data to complete all sheets.

Following the exercise there was a debate in plenary with the aim to contribute to the strategic regional action
on "What are the necessary conditions for the tools to be successfully implemented in the Baixo Alentejo
region"? in which the answers were divided by theme: Regulatory measures, Training and information,
Demonstration projects/activities, Financial incentives, and others. The results of the debate can be found in
the Praga meeting report.
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4. Final Considerations

The completion of tests in Portugal, Romania, and the Czech Republic was very important for the development
and continuous improvement of the pre-demolition audit guide. It should be noted that in addition to the tests
carried out and planned for Portugal, the partner's ENVIROS and CNPCD, respectively from the Czech Republic
and Romania, expressed an interest in carrying out a test in their countries as well. Thus, two more tests were
carried out (Table 2), which were not previously foreseen, but which allowed a vision of its application,
usefulness, and versatility in other EU countries.

Allowed to check:

e items where data entry was more complex and fine-tuning details on all sheets.

e that the guide can be used in infrastructures other than buildings, for example on roads, as happened
in Romania.

e the possibility of application in other countries of the European Union, contributing to its use outside
the initial context of the project, the Baixo Alentejo region.

In terms of recommendations and as it can be difficult to obtain data for old buildings, it is suggested that, to
standardize and facilitate the completion of the guide, a database should be created in the Baixo Alentejo
region in each municipality or region to organize existing information in each geographic area and classify
buildings for a period of time, for example, decades with information on construction techniques and type of
materials, thus facilitating the definition of deconstruction techniques and the process of reuse and/or
recycling .

Thus, in summary, the project objectives were achieved, in addition to having reached and exceeded the goal
of the 3 tests.
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Annex 1 — Template of the exercise carried out in Prague meeting (Czech Republic),

(Des)construir
para a Economia Circular

T

on 21 September 2022

e ||

(De)Construct for Circular Economy
Project Meeting in Prague — 21% of September 2022

Activity with the tool “Pre-demolition Audit Guide”

Remark. The information on this sheet should be considered only for testing purposes.

For this work we will focus on two sheets: the General Description sheet and Inventary sheet, Please fill in
bath excel sheets according to descrption below, In Inventory sheet choose 2-3 materials/products and
selected the destination for each one,

Presentation of the building:

The building is a private weekend house, in Czech Republic, with 2 floars, surrounded

Material/product

During the wvisit ta the building, the following material/product was found;
Specify
produ

by ather houses and with unpaved roads (150 m), Because of that access to the heavy
machinery will be more difficult and should happen in dry days,

It is a complete initial demolition, and the demolition area 15 85 m2,

Slag bricks might contain hazardous materials and the roof cover contain asbestos,
Laboratory tests were carried out,

No material has certification or environmental analysis

Estimated Conservation
quantity status

by welght

{kg)

Hazardous

ct/Material level

Painted wood of | 210 Foor Mot 17.02.01
the fence conditions = | hazardous -
L I —— i highwear | recyclable |
Concrete Foundations and | 40000 Medium | Mot 17.01.01
floor I conditions- hazardous —
| medium wear | recyclable |
Other insulation | Slag bricks. | 71200 Medium | Hazardous 17.06.03* |
materials might be | conditions- [radicactivity)
containing or harardous medium wear |
consisting of
hazardous
| substances
| Tiles, roof tiles Eternit- fiber 260 Poor Hazardous 17.06.05*
and ceramics cement tiles conditions —
high wear
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Operador do Programa:
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%~ PORTUGUESA
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(Des)construir

para a Economia Circular

Aevting Tyer et o -l

Material/preduct

Specify
product/Material

Estimated
guantity
by weight
(ka)

Conservation
status

Hazardous
level
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Washbasins, 1 toilet, 1 sink 30 Medium Not Not
toilets, sinks, conditions- hazardous - applicable
bathtubs medium wear | reusable
| Windows with 11 windews 165 Medium Not Not
wood frame different sizes, conditions- hazardous — applicable
| double glazing medium wear | reusable
Wood Waood plans on 2000 Medium Mon- 17.02.01
ceilings end conditions hazardous
fioor, not medium wear | waste-
painting neither
reusable nor
E - i L recyclable
Iron/steel |ran rods of the 150 Poor Mot 17.04.05
fence conditions— | hazardous —
high wear recyclable
Insulation Ceilings 1000 Poor MNaon- 17.06.04
materials not insulation- glass conditions — | hazardous
covered in 1706 | wool high wear | waste-
01 and 17 0603 | neither
i reusable nor
_ N recyclable
Mot in use Hot water boiler | 35 Poor Hazardous 20,01.35*
electrical and conditions =
electronic high wear
equipment, not
covered by 2001
21or2001 23,
containing
hazardous
companents
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