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CityLoops work on soil e

CityLoops soil partners: ®
* Hgje-Taastrup Municipality (pop 51.000)
* Roskilde Municipality (pop 87.000)
+ Capital Region of Denmark (pop 1.8 mil)

Kgbenhavn

Soil instruments/tools:
» Framework for soil management
+ Instrument for predicting future production of excavated soil
* Assessment of soil reuse potential within construction sites
+ ldentification and assessment of local sites fit for soil reuse

Soil instruments are important because

+ Excavated soil is the largest single fraction of waste related to construction in Denmark (> 2x CDW)
* Removal of excavated soil causes massive emissions

« Dumping of excavated soil, especially on agricultural land, may constitute an environmental risk

» Excavated soil has a considerable potential for substitution of virgin non-renewable raw materials
 Early planning may reduce the production of excavated soil and support circularity and SDGs

3rd Expert Workshop in the CityLoops Advisory Board. June 16th 2021
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Imagine...

You have a project involving
» 300 ha of urban development on agricultural land
* 20.000 new inhabitants
* 4000 new workplaces

...and a dream: All excavated soil to be reused locally

Now, what would you do?

3rd Expert Workshop in the CityLoops Advisory Board. June 16th 2021
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Imagine...

You would probably...

1) Make an estimate of soil volume to be excavated
« By assessing buildings’ footprint (typology, plot ratio, foundation)

2) Make an estimate of volumes of individual soil types
« By employing existing geological data

3) Establish timeframe of construction activity

4) Investigate options for local reuse of excavated soil
+ By assessing geotechnical properties of excavated soil, and
* Look into technical uses, landscaping, climate change, noise barriers etc.
« Estimate social, environmental and economic benefits

5) Recommend initiatives on planning, constructing, tendering etc.
* Report and further info, see http://xn--jordhndtering-tfb.dk/

3rd Expert Workshop in the CityLoops Advisory Board. June 16th 2021




Predicting production of excavated soil Cny‘._oop‘s

- on a municipal level A

CityLoops work in Roskilde and Hgje-Taastrup

Employ and adapt methodology developed by Niras A/S
Verify predictions (using historic data and knowledge of planned projects)
Explore options for use of prediction in municipal administration

Use prediction in a municipal effort to limit production of excavated soil (soil strategy)

3rd Expert Workshop in the CityLoops Advisory Board. June 16th 2021




Predicting production of excavated soil

- on a municipal level

Methodology

3rd Expert Workshop in the CityLoops Advisory Board. June 16th 2021

Data from national
registers e.g. spatial

planning and buildings

Strategic development
plans

Housing construction

programs and other

planned constuction
activities

GIS tool for:

Initial classification
Automatic calculations
of estimated excess
soil production
Verification workshop

Arstal Jord (Ton)
2020 LR
2021 443 000
2022 470.000
2023 <68.000
2024 “62.000
202% 4%9 000

Spreadsheet with:

Prediction of yearly
amounts of excess
soil production on
municipality level

Step 1

Step 2

Step 3
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Predicting production of excavated soil Cny‘._oop‘s

- on a municipal level A

Results (reflecting a business as usual scenario)

j yeAR . TON |
2020 150.000 2020 300.000
2021 250.000 2021 250.000
2022 200.000 2022 900.000
2023 250.000 2023 450.000
2024 200.000 2024 200.000
2025 300.000 2025 250.000
2026 300.000 2026 400.000
2027 200.000 2027 250.000
2028 150.000 2028 250.000
2029 100.000 2029 250.000
2030 100.000 2030 90.000
2031 100.000 2031 90.000
In total approx. 2.3 million tons In total approx. 3.7 million tons
Roskilde (pop 88.000): Predicted soil production Hgje-Taastrup (pop 51.000): Predicted soil production
Per capita soil production (12 years): 26 tons Per capita soil production (12 years): 72 tons
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Uses of prediction

Municipal planning

Overview of expected production of soil in specific geographical areas within a

certain timeframe can be integrated into municipal planning.

Enabling planners to:

e Evaluate options for reducing the future generation of soil at an early planning
stage

e Adapt development plans to minimize soil generation and to ensure that
excess soil can be reused within the area in question

e Explore potential options for sustainable local reuse related to climate
mitigation, liveability, infrastructure or recreational uses, etc.

3rd Expert Workshop in the CityLoops Advisory Board. June 16th 2021
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Can production of CDW be predicted by Cny‘._oop‘s

employing the “soil approach’? o

Pilot study performed by Niras a/s, municipalities of Roskilde and Hgje-Taastrup and Capital Region of Denmark

Why this pilot study?
- we need a better basis for regional resource planning, focusing in on sustainability
> supply of natural raw materials is running low
- projected demand for raw materials is increasing
- we need to decouple consumption from economic growth
o increased circularity supports decoupling
> a transparent market supports a better match of demand and supply
Goal: what CDW-products will be produced where and when, and in what amounts?
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Predicting the production af CDW on a C.-ry‘._oop‘s

municipal level e’

Methodology

Data Prognosemodel Prognose

P o ettt

(ton) fton]
2020 36.925 18.802 23.690
2021 40984 13958 8073
2022 T2.947 35474 25.500
20033 6536 9261

19 1RA LKA siTa

Beregning - Basisflow (lsbende Total forventet irlig
nedrivninger som der ikke produktion af

Eksisterende bestand er konkret kendskab til) sekundzre ristoffer

Bygninger — beton og
tegl

. Planlagte nedrivninger
Bel=gninger — beton og {nedrivninger ifm.
asfalt (og grus) fremtidige bygge- og
anl=gsaktiviteter som der
er konkret kendskab til)

Planlagte bygge- og
anlzgsaktiviteter

(Historiske erfaringer)

Trinl Trin 2 Trin 3
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Predicting the production af CDW on a Cny‘._oop‘s
municipal level

Step 1

Taking stock of buildings in entire municipality
Planned construction activities
History of demolition activity/volume of CDW

(for calibration and verification)

3rd Expert Workshop in the CityLoops Advisory Board. June 16th 2021 11




Predicting the production af CDW on a C.-ry‘._oop‘s
municipal level

Step 2

Calculating materials in all existing buildings
Calculating CDW from planned demolitions
Establish area of paved surfaces (roads etc)

Estimate flow of CDW from demolitions not reported
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Predicting the production af CDW on a Cny‘._oop‘s

municipal level
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Step 3
Calculating materials produced annually in a 12-year period
within areas to be developed/transformed

Adding estimated annual baseflow
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Predicting the production af CDW on a Cny‘._oop‘s

municipal level e’

Results, CDW-production in Hgje-Taastrup

Hoje-Taastrup: Forventet produktion pr. ar (Sikre udviklingsomrader) Hgje-Taastrup: Forventet produktion pr. ar (basisflow)
t tol
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Predicted annual production of concrete, bricks, Predicted annual production of concrete,

asphalt and gravel (high probability areas) bricks, asphalt and gravel (baseflow)
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Predicting the production af CDW on a Cny‘._oop‘s

municipal level e’

Next moves:

Prepare adapted prognosis model in two additional municipalitie

Identify reliable indicators on future production of CDW

in the entire Capital Region of Denmark

Integrate CDW in regional raw materials planning
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THANK YOU

VERY MUCH!
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Website: www.circularcities.eu
E-mail us: info@circularcities.eu
Follow us on Twitter: @CircularCityEU
Join the conversation: #CityLoops
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