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1. Executive summary 

The CityLoops project brought together seven European cities – Apeldoorn, Bodø, Mikkeli, 

Poto, Seville, Høje-Taastrup and Roskilde - to pilot a series of demonstration actions to close 

the loop of two of the most important waste streams in Europe: Construction and Demolition 

Waste, and Bio-waste. The ultimate aim was to become circular cities in which no resource 

goes to waste, driving the transition to the circular economy. The project started 1.10.2019 and 

ended 30.9.2023. The project was coordinated by ICLEI – Local Government for Sustainability 

and it received funding from the European Union's Horizon 2020 research and innovation 

programme under grant agreement No. 821033.  

City Council of Seville, Lipasam, Idener and Emasesa were responsible for the project 

implementation in Seville. This report presents Seville´s demonstration actions of Construction 

and Demolition waste (CDW) stream – their implementation, results and lessons learned, as 

well as replicability and future perspectives. 

Introduction 

In order to comply with the current European objectives in the field of the municipal waste 

management, the of Seville is seeking to implement various tools and actions, to advance the 

circular management of CDW in the city of Seville, its ulterior treatment and valorisation as 

well as the optimisation of its logistics, awareness of citizens and small generators as well as 

municipal companies and large constructors. Three demonstration actions were carried out in 

Seville. Demonstration action 1 was focused on the Renovation of water pipelines with circular 

material management, Demonstration 2 was focused on Optimising clean points (municipal 

facilities to specific waste management such as CDW), and Demonstration 3 consisted in the 

development of IT tool to the data driven decision making and Best Practice Guidelines for 

CDW Management in Sevilla. All demonstrations were conducted in collaboration with 

stakeholder groups. The main stakeholders Lipasam, Emasesa, Idener, City Council of Seville, 

Fermovert (CDW management company), citizens and constructors. 

New approaches/instruments 

Demonstration action 1: Renovation of water pipelines with circular material management. 

In this demonstration action, Emasesa will undertake the circular renovation of old water and 

sewage pipelines by recycling concrete, road surface, filling, and soil.  

In summary they have been: 

- Development of a Quality assessment of CDW Instrument 

- Strengthened alliances with relevant local and regional actors in the field of CDW circularity. 

- The increased amount of material that is recovered/recycled, and therefore reduced amount 

of material that is deposited in landfills. 
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- 2 sites in which underground pipe replacement was carried out with recycling of unearthed 

CDW. 

- The usage of material from public construction projects, local re-use of CDW and/or soil for 

combined climate-adaptation and recreational purposes by Fermovert. 

- A circular procurement criterion will be standard in all Emasesa's projects, demanding for 

reuse and recycling of CDW. 

- Development of a Best practices guidelines on CDW management 

Demonstration action 2:  Optimising clean points.  

In this demonstration action, Idener developed a digital tool to optimise the use of Seville’s five 

clean points for the collection of CDW from citizens and small producers. Additionally, Lipasam 

arranged an awarnesse campaign to increase the users' commitment and increase the use of 

the clean point. 

In summary they have been: 

- Advance in the fulfilment of the European, national, and regional objectives, in the selective 

collection, recycling and not disposal in a landfill, marked by Directive 851/2018 and 850/2018. 

- Strengthen the education, awareness and knowledge of citizens and other socio-economic 

agents related to the basis of the circular economy about the improvement of CDW 

management. 

- Reduced illegal dumping and abandonment of CDW and increased reused and recycled 

CDW due to the awareness campaign and improved management and clean points. 

Demonstration action 3: Data-driven decision-making and Best Practice Guidelines for CDW 

Management in Sevilla.  

In this demonstration action, Idener developed a digital tool to analyse the Well-Being of the 

districts in Seville city. Additionally, Idener also developed a web city platform to allocate all 

the IT tools developed in the CityLoops project implementation in Seville.  

In summary, they have been: 

- Advance in the fulfilment of the European, national, and regional objectives, in the selective 

collection, recycling and not disposal in a landfill, marked by Directive 851/2018 and 850/2018. 

- Strengthen the education, awareness and knowledge of citizens and other socio-economic 

agents related to the bases of the circular economy concerning the improvement of biowaste 

management. 

- Increase the amount of material that can be recovered/recycled/recovered, and therefore, 

reduce the amount of material that is deposited in landfills. 

- Contribute to the decision-making process of the municipality managers to develop circularity 

plans and prioritize actions in the city to increase Well-Being. 
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Results and lessons learned. 

Seville achieved the expected outcomes associated with demonstration actions: 

At the end of the report, there is a specific section on results and lessons learned. The most 

relevant are listed below. 

In demonstration 1: 

- It has gone from including the circular criterion in 25% of the procurements to 100% in the 

procurements currently.  

-  A positive interest shown by the local stakeholders in the engagement strategy has been 

critical.  

- Offers submitted in the tendering processes during CityLoops implementation have gone from 

98% to 100%.  

- It must be considered that it has gone from 25% of tenders that include the circular clause to 

100% and that makes a significant increase.  

- A standardisation of the methodology to circular CDW management has been identified as a 

requirement. 

- Emasesa has developed a Best Practices Guidelines. 

In demonstration 2: 

- Distributed presence of clean points around the city. 

- Separate collection of as many fractions as possible and the possibility to drop off 

professional CDW, under the limits established. 

- Training of the staff of clean points to maximize CDW recycling and appropriate management.  

- Proximity of the sites to citizens (e.g., easily accessible with a car and nearby to residential 

areas).  

- Long opening hours to enhance convenience for citizens. 

- Regular inspection of “frequent” areas where waste is abandoned. 

- Try to implicate the neighbourhood of the surrounding areas.  

- Inform recurrently about possible sanctions for CDW abandonment. 

- Maximise the divulgation of CDW collection service and facilitate users' actual information of 

the clean points (IT tool) 

- Optimise the infrastructure and facilities according to actual requirements (including machine 

learning methodology to analyse available data) 

- IT tools could increase the users' commitment, 6,824 visits to the tool in the last 12 months. 

In demonstration 3: 
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- There are a lot of socio-economic and environmental indicators related to the wellbeing of a 

city. A good understanding of the impact of those indicators on well-being can facilitate the 

transition to a circular economy.  

- Further analysis and a frequent update of the dataset as well as the selected indicators is 

required in order to help in the decision-making process on circular economy and required 

mechanisms. 

-  The good monitoring of the implementation actions made during CityLoops implementation 

as well as keeping fluent communication with the other municipal companies of the municipality 

as well as private stakeholders will allow to scale up the circular economy approach in the city.  

- From results, it has been highlighted that the municipal waste management as well as the 

house renting pressure in the city have a critical impact on the wellbeing of citizens.  

- For this reason, in September of 2023 Lipasam will establish specific meetings with different 

associations a municipal stakeholders in order to adapt the municipal waste collection service 

in those districts with higher house rent pressure.  

- CityLoops results contribute to the development of the Local waste prevention and 

management Plan of Seville (currently in draft status). 

- In a society in which an inexhaustible amount of information is within reach of a click on your 

mobile phone, there is a growing need to use different means of dissemination to reach the 

widest range of people with information that helps make the transition to a circular economy 

as successful as possible.  

- The development of IT tools that help municipal managers make decisions is of great help, 

since they analyse a large amount of data and can advance data analysis and different future 

scenarios, thanks to the methodologies of Machine Learning.  

- The deployment of these tools with public information for citizens and users of public services 

not only helps maximize the dissemination of the actions carried out by the municipality in the 

circular economy but also contributes to increasing the social commitment of citizens and the 

increase in the use of services at their disposal. 

Scalability and replicability 

Many tools and activities demonstrated in Seville can be replicated in other cities. 

Recommendations for replicating both demonstrations in other cities are given at the end of 

this report. In that section you can find recommendations at a general level, related to the 

organization and planning of demonstration actions, as well as specific ones related to: 

- Best practices guidelines for CDW management. 

- Communication campaigns. 

- IT tools for data-driven decision-making process. 
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In Seville, the results of CityLoops demonstrations have been disseminated at the city level, 

as well as regionally and nationally. Upscaling and replication of the results and practices 

continue in other collaboration initiatives with stakeholders. 

2. City context 

Seville is the fourth most populous city in Spain (684.234 inhabitants in 2021) and the most 

populous in the region of Andalusia, in the south of Spain, being its capital.  It is A large 

monocentric city and part of a polycentric agglomeration, the metropolitan area of Seville. The 

extension of the city is 141,42 km2 and has a density of 4.818 of Inhabitants per km2. The main 

economic sectors of the city are commerce, food, and restaurants, mainly due to tourism. Also, 

the agriculture sector has a significant importance, if moreover of the city of Seville it is taking 

into consideration the metropolitan area. 

The construction sector employs 5.4% of employees in Seville. The corresponding percentage 

for the whole country of Spain is 6.4%. The most significant employment sectors in Seville are 

the Service sector (78.6%). Construction accounts for about 5.6% of Seville's GDP. Based on 

turnover, the most significant industries in Seville are wholesale and retail trade (11%) and the 

manufacturing industry (9.75%). (Data of Statistics Andalucia region) Data is from the year 

2018 (GPD and employee’s data from the reference year 2019 was not available). In Seville, 

the largest construction projects are often managed by national companies and employees 

can also come from outside the area. According to the 2018 statistics, the number of new 

building Licenses in Seville was 1,602 and the total floor area was 266,266 m². 

Construction and Demolition Waste (CDW) represents up to 45% of the total amount of waste 

generated in the city, i.e., 270,547 tonnes of CDW and 1,309,501 tonnes of excavated soil 

annually. Currently, only 16.1% of CDW is recycled, mostly for building works and road fillings.  

The demonstration actions of the CityLoops project represent another step towards advancing 

Seville's path towards a more circular city, which is aligned with the declaration that the city 

itself led in 2017, together with more than 200 municipalities in Spain which underlines the 

importance of Local Governments to put into practice the commitment, the need to implement 

the Circular Economy. 

Seville's declaration for the Circular Economy is also aligned with its City Model of the Seville 

2030 Strategic Plan. 

On the other hand, the city of Seville understands its commitment to the 2030 Agenda for 

sustainable development of the United Nations. It assumes it as the standard of its strategic 

and sectoral planning. Likewise, the Seville 2030 Strategic Plan is aligned with the Sustainable 

Development Goals (SDG). 

Other local and sectoral initiatives and plans converge in the Seville 2030 Strategic Plan, such 

as the Local Waste Management Program, currently the draft, which will incorporate, if the 

results are satisfactory, the actions piloted within the framework of the project CityLoops. 
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Seville has three complementary demonstrations in CityLoops to make CDW handling more 

circular. Quality assessment and procurement guidelines will facilitate the use of recovered 

CDW from water infrastructure works. Optimisation of municipal clean points will support 

citizens and small producers of CDW to deposit construction materials in a suitable site for 

further processing, thus avoiding dumping and landfilling of potentially recoverable materials. 

Finally, digital tools for both citizens and city managers will support data-driven decision-

making and analysis of the sustainability impacts of pilot projects and policies, to see what 

impacts these have on CDW generation and citizen wellbeing. 

3. Implementation 

o 3.1 Implementation Activities Demo Action 1: Renovation 

of water pipelines with circular material management 

Emasesa, as the public entity responsible for water and wastewater infrastructure and 

management in Seville, will undertake the circular renovation of old water and sewage 

pipelines by recycling concrete, road surface, filling, and soil. The demo action focuses on 

water network infrastructures and the materials are concrete pipes, road surfaces, soil, and 

filling material. The CDW quality and technical properties of the dug-up pipes in the 

demonstration sites will be analysed and compared to the required specifications, which must 

be met for the recovered material to be used again in construction. If it meets the quality 

standards, the CDW will be used to replace primary raw materials such as filling under the 

pavements in pipe replacement works, and/or to improve soil quality in nearby municipal sites. 

The piloted material management approach will be incorporated into green procurement 

criteria that can be used in other similar public works, to ensure as much CDW as possible can 

be reused or recycled instead of dumped. Emasesa will work to engage construction 

stakeholders to mainstream the use of circular considerations in public contracts and will also 

publish a practical guide for quality classification and handling of CDW according to the waste 

hierarchy. 

After end the of demo action 1, the outcomes expected are: 

- Strengthened alliances with relevant local and regional actors in the field of CDW 

circularity. 

- The increased amount of material that is recovered/recycled, and therefore reduced 

amount of material that is deposited in landfills. 

- 2 sites in which underground pipe replacement was carried out with recycling of 

unearthed CDW. 

- By using material from public construction projects, local re-use of CDW and/or soil for 

combined climate-adaptation and recreational purposes by Fermovert. 

- A circular procurement criterion will be standard in all Emasesa's projects, demanding 

for reuse and recycling of CDW. 
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▪ 3.1.1 Preparation – of Quality assessment of CDW Instrument, 

identification and engagement with stakeholders. 

Construction waste demolition (CDW) are substances or objects generated from construction 

and demolition sites that need to be disposed of in some other place. Most of these wastes 

are inert or non-hazardous materials, its main components are concrete, bricks, aggregates, 

asphalt and in some cases excavation soil. These CDW may have impurities such as gypsum, 

wood, paper, glass and plastics, organic wastes, packing rests, and parts of the existing 

constructions such as doors and windows are also CDW. 

Legislation approved by the public authorities enhances in the first place the minimization and 

reuse of CDW, in the second place the production of recycled aggregates using authorized 

treatment plants, and in the third place the valorisation of those wastes that are not suitable 

for recycling, it must be always considered as a last option its elimination in an authorized 

landfill. According to the Waste Framework Directive (2008/98/EC) of the European Union and 

the EU Parliament, by 2020 a minimum of 70% of CDW should be recovered (European 

Parliament and Council of the European Union, 2008). 

Instrument for Quality Assessment of CDW 

The recycled rate of CDW in Spain is between 30-40%, it is still low and far from the 70% 

threshold. In Spain, CDW are being treated inappropriately. Project designers and construction 

managers do not consider in most cases the recycled aggregates of CDW as valid materials 

for new constructions, the main reason for this besides the lack of legal regulations, is the 

scarce knowledge of recycled aggregates and their use as granular layers in pavements and 

as recycled sand in pipelines. 

World aggregate production increased from 21 billion tons in 2007 to 40 billion tons in 2014 

(Tam et al., 2018). Natural aggregate extraction harms the environment, and the mineral 

resource depletion and waste generated per cubic meter of natural aggregate obtained was 

over 2400 kg (Marinković et al., 2010). Total aggregate production in the European Union (EU) 

was 2660 million tons, and the total waste generated from construction was 868 million tons in 

2014 (European Union, 2017) 

Recycled aggregates (RA) production can play an important role in this objective because it 

can help to reduce the production of natural aggregates (NA) and avoid CDW from filling lands. 

According to the European National Aggregates Association, Spain produced 96 million tons 

of NA in 2015, while only one million tons of RA were produced and sold in commercial plants 

(European Aggregates Association, 2016) from the 20 million tons of CDW. Recycled mixed 

aggregates (RMA) and recycled concrete aggregates (RCA) productions were 80% and 12%, 

respectively, of the total amount of CDW generated in Spain (CEDEX, 2010). The substitution 

of NA with RA in water and sewage infrastructures is a plausible solution to meet the 70% 

recovery rate for CDW (European Parliament and Council of the European Union, 2008). 

This Instrument aims to provide a best practice guide for the use of recycled aggregates in 

water and sewage infrastructures. 

https://cityloops.eu/fileadmin/user_upload/Materials/Tools/Quality_Assesment_Tool_Seville.pdf
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CDW in building works 

For the proper management and control of the CDW generated in building works, it is 

necessary to have data applicable to the construction, depending on its characteristics. In this 

way, it could be known the volumes of the different types of waste produced, the cost, and the 

destination. 

In this way, it has to be identified which different types of waste will be generated. To classify 

the generated residues, it has to be chosen from the European waste catalogue and hazardous 

waste list. 

In the case of Emasesa the most common waste could be classified in: 

• Non-contaminated materials, come from excavation. 

• Waste from the construction activity. 

• Hazardous waste. 

The most common waste that can be produced from building works is seen below. 
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To estimate the production of waste, a work has been developed a spreadsheet (APENDIX I 

of the Quality Assessment Tool). Depending on the materials used in the infrastructures this 

tentative table has to be set. 

In the Quality Assessment Tool, handling recommendations and a quality control system have 

been defined. 

Stakeholder engagement and collaborative learning network 

During the planning phase of demonstration actions of the project, an exhaustive analysis was 

carried out, focused on the CDW value chain in the city of Seville, trying to include groups and 

entities from each of the stages (production, management, etc.). The main stakeholders were: 

Lipasam, Emasesa, Aprocom, Idener, Corporación Tecnológica de Andalucia, Llopis, Martin 

Casillas, Aborgase, Universidad de Sevilla, Mercasevilla, Dpto. Parques y Jardines, 

Ayuntamiento de Sevilla, Junta de Andalucia, Joint Research Centre, Andalusian Industrial 

Research and Cooperation Association, Confederation of Commerce, Services and 

Autonomous of Seville, Factor Circular, and Consumers Union of Andalusia. These 

stakeholders represent the main actor of the value chain i.e., landfills, local construction 

companies, and depts. of the municipality, consumer associations, waste managers, etc.  

Likewise, in the execution of the demonstration actions, the main stakeholders, whose have 

had a direct impact on the results of the project, have been the citizenship and the constructors. 

During all the project, CityLoops Seville cluster have tried to find out their concerns and 

motivations throughout the demonstration actions developed. A Collaborative Local Network 

has been created with local stakeholders and environmental and engineering departments of 

municipal companies. The Collaborative Local Network was established setting biannual 

meetings and the commitment to collaborate in the guideline’s development. In the local 

meetings, project results, demonstration actions, and developed tools have been shown. 

Additionally, a communication campaign that were carried out through various channels and 

media (social networks, in-person meetings, and other places with a special influx of people) 

was carried out. 

▪ 3.1.2 Procurement of demolition and construction works 

contractors. 

Emasesa has a strong commitment to preserving, reusing, and recycling the materials 

generated during water and sanitation works, as a part of its program of good practices in 

environmental sustainability and corporate responsibility performance. 

In 2009 Emasesa was approved as a very starting point related to a circular economy- a guide 

addressed to works managers wherein develops a strategy to reduce the environmental impact 

of its typical works, including some obligations related to waste generation. In this document, 

the company shows great concerns about recycling, re-using and re-manufacturing the largest 

possible percentage of materials. The guide is incorporated into the processes of the company, 

and becomes a duty for waterworks contractors, with clauses of this kind: 

• Perform demolitions according to deconstruction criteria. 

• Make the most of used materials. 

• Reuse work cuts whenever possible. 

• Recycling stone materials and reusing them as subbases in urbanization works, such as 

draining material, etc. 

https://cityloops.eu/fileadmin/user_upload/Materials/Tools/Quality_Assesment_Tool_Seville.pdf
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• Effective improvements in waste management require a need to define a hierarchy of 

priorities. In order of importance, these are: 

▪ Minimize the use of necessary subjects and resources. In other words, reducing the 

consumption of raw materials as well as the use of materials that may make it difficult 

or impossible to recyclability or subsequent reuse. 

▪ Reuse materials. Take advantage of the materials disassembled during the 

demolition tasks which can be used later. 

▪ Reuse ceramics, tiles, etc. 

▪ 3R strategy: reduce + reuse + recycle. 

As a result, Emasesa demands to all its works contractors the implementation of a waste 

management plan, according to the requirements stablished in an environmental Annex I that 

is included in the tender documents. 

The use of recycled aggregates in the base units and/or subbases of the projected pavements 

is rewarded with up to four points. The new units shall in no case entail a budgetary change to 

the work. 

These recycled aggregates shall comply with the List of general technical specifications for 

road and bridge works- PG3. 

Cityloops project has contributed to extend those practices to all pipe replacement and 

renovation works, so Emasesa is currently including this evaluation criterion in all the tender 

documents of this types of works. 

Emasesa adapts its contracting requirements to the applicable regulations, as well as to the 

context of the market in which it operates. In this sense, it offers the possibility of using any 

recycled aggregate allowed by the applicable legislation and that complies with the 

requirements established by the PG3 standard, such as recycled aggregates from the steel 

and metal industry. 

In this sense, most of the contractors offer the use of steelmaking aggregates, because of the 

availability and price. 

Another contribution of Cityloops project is the Emasesa has started monitoring the number of 

tenders including this clause as well as how many bids in each contract include CDW.  

Next Steps: Emasesa is currently considering new actions during the Cityloops project, such 

as defining, within the tender documents, the exact measures of recycled and reused work 

units, or the insertion of award criteria related to the implementation of circular economy plans 

suggested by tenderers, as well as reaching to agreements with waste plants to ensure the re-

utilization of work materials. 

In another way, further efforts have to be made, in order to improve public procurement related 

to a circular economy approach. Examples of those aspects are: 

• Extend the use of good practices in public companies, in order to train the people of the 

organization to improve the management of waste generated in production systems, about 

circularity opportunities. 

• Specify aspects related to the circular economy in bidding for infrastructure works projects, 

and also supply contracts. 
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Bidding for infrastructure works projects: Establish the obligation in the specifications to 

improve good circular practices, rewarding the technical criteria for the best memory and the 

greatest commitment to this separation and delivery to plants. 

Reward during the tender, as an award criterion, the highest volume of material delivered to 

the CDW recycling plants. It would be possible to measure the volume of demolition waste 

delivered separately for future reuse. 

▪ 3.1.3 Demolition and construction work for substitution of 

pipes. 

In accordance with the Emasesa pipeline renewal plan, a selection of demonstration areas has 

been carried out. 

Each case is different as the size, a quality needed, and context of each construction site 

varies. So, Emasesa has chosen 2 works from all the total number of tenders carried out, in 

which the use of recycle aggregates has been offered.   

Specific zones of the street (not the whole construction site area) will be piloted with CDW. Not 

the same to pilot CDW in a highly transited area that requires a high-quality compact base, 

rather Emasesa will assess the most appropriate sites and areas of the site to use CDW. 

Demonstrative Place 1 (Proceeding Nº 061/21): Project for the conditioning and improvement 

of the supply and sanitation networks of Corral de la Caridad Street, in the Pino Montano 

neighbourhood. North District, Seville. 

The location of the CDW, the improved aggregate used on site, as the base of the road, is 

represented in the project's paving plans. 
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Visits to works were made on November 3, 9 and 17 December 2022, and 20 and 25 

January 2023 for the control of CDW employment of the improved aggregate based on road 

paving. 

CDW recycled 

CDW recycled 
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Prior to commissioning, quality certificates were requested for the CDW from Siderúrgica 

Sevillana, providing the construction company awarded the works with the following 

documentation: 

• CE marking 

• Statement of performance 

• Technical sheet and tests. 

This documentation was approved while the certificates were in force on the date of their 

reception on site. These documents are attached in Annex II of this report. 

Following the quality control units provided for in the Reception Quality Control Program and 

in the Self-control Program of the construction company, material identification tests have 

been carried out, obtaining satisfactory results. An extract from the monthly comparative 

table of tests of the PCCR and PAC of the contractor is provided, and the minutes of the 

reception quality control tests are attached in Annex III of this report: 
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ARTIFICIAL BASE CDW 98% from Siderurgica Sevillana (440 m3) 

Material identification 

Test PCCP PCCR 

UNE 103501 1 1  1 1  

UNE-EN 933-1    1 1  

UNE 103103 & UNE 103104    1 1  

UNE-EN 933-8    1 1  

UNE-EN 933-3    1 1  

UNE-EN 1097-2    1 1  

Compaction (20 cm thick layers) 

Determination of density "in situ" including 

humidity by the method of radioactive isotopes, 

according to ASTM-D 3017 ASTM-D 2923 6 16  6 6  

The number of points to be tested is adjusted 

to the number of filling layers executed on site 

 

Following the quality control units provided for in the Reception Quality Control Program and 

in the Self-control Program of the construction company, the compaction tests of the road 

base have been carried out, obtaining satisfactory results (average value of 100% on 

Modified Proctor), fulfilling the project requirements. The compaction test report is provided in 

Annex IV of this report. 

The economic valuation of the tests and quality controls carried out on the improved slag 

aggregate (Siderurgica Sevillana) used as RCDS material for the base of the road in the 

works of: "Project for the conditioning and improvement of the street supply and sanitation 

networks Corral de la Caridad Street, in the Neighbourhood Pino Montano. North District. 

Seville”, amount to 293.55 euros (vat not included). 

• Initially estimated steel CDW: 378,826 m3 

• Steel CDW provided according to quality report: 448 m3 

• Estimated excavation land: 4142.98 m3 

• Estimated Mixed CDW: 1349.38 m3 

Demonstrative Place 2 (Proceeding Nº 250/20): Project to improve sanitation networks in the 

Tablaba Industrial Sector. Los Remedios District, Seville. 

The location of the CDW, the improved aggregate used on site, as the base of the road, is 

represented in the project's paving plans. 
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Visits to works were made on October 18, 2, 11 and 24 November 2022, and 7, 12 and 16 

December 2022 for the control of CDW employment of the improved aggregate based on 

road paving. 

 

 

CDW recycled 
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Prior to commissioning, quality certificates were requested for the CDW from Siderúrgica 

Sevillana, providing the construction company awarded the works with the following 

documentation: 

• CE marking 

• Statement of performance 

• Technical sheet and tests. 

This documentation was approved while the certificates were in force on the date of their 

reception on site. These documents are attached in Annex II of this report. 

Following the quality control units provided for in the Reception Quality Control Program and 

in the Self-control Program of the construction company, material identification tests have 

been carried out, obtaining satisfactory results. An extract from the monthly comparative 

table of tests of the PCCR and PAC of the contractor is provided, and the minutes of the 

reception quality control tests are attached in Annex V of this report: 

ARTIFICIAL BASE CDW 98% from Siderurgica Sevillana (440 m3) 

Material identification 

Test PCCP PCCR 

UNE 103501 1 1  1 1  

UNE-EN 933-1 1 1  1 1  

UNE 103103 & UNE 103104 1 1  1 1  

UNE-EN 933-8 1 1  1 1  

UNE-EN 933-3 1 1  1 1  

UNE-EN 1097-2 1 1  1 1  

Compaction (20 cm thick layers) 

Determination of density "in situ" including 

humidity by the method of radioactive isotopes, 

according to ASTM-D 3017 ASTM-D 2923 6 6  9 9  

The number of points to be tested is adjusted 

to the number of filling layers executed on site 

 

Following the quality control units provided for in the Reception Quality Control Program and 

in the Self-control Program of the construction company, the compaction tests of the road 

base have been carried out, obtaining satisfactory results (average value of 100% on 

Modified Proctor), fulfilling the project requirements. The compaction test report is provided in 

Annex VI of this report. 

The economic valuation of the tests and quality controls carried out on the improved slag 

aggregate (Siderurgica Sevillana) used as CDW material for the base of the road in the 

works of: " Project to improve sanitation networks in the Tablada Industrial Sector. Los 

Remedios District, Seville”, amount to 331.54 euros (vat not included). 

• Initially estimated steel CDW: 1,105.24 m3 

• Steel CDW provided according to quality report: 1,229 m3 

• Estimated excavation land: 9,315.30 m3 

• Estimated Mixed CDW: 1,886.51 m3 
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▪ 3.1.4 Transformation of materials 

Emasesa includes in the environmental annexes of its tenders documents the obligation to 

separate all non-hazardous waste generated in the works regardless of the amount generated, 

prior to the publication of the guidelines of the new Law 7/2022, on waste and contaminated 

soils for a circular economy, of national rank. 

The CDW generated is delivered by the contractor to authorized waste managers, for 

valorisation. The type of valorisation will depend on the quality of waste separation. 

Emasesa is working on the establishment of agreements with waste managers to promote the 

circularity of CDW and to guarantee the traceability of the CDW depending on the final use. 

That is the case of Fermovert, an authorized CDW manager that has the capacity and 

experience in classifying and transforming the material to turn it into recycled aggregates for 

other uses.  

The material transformation is done in parallel to the construction works. All material that 

Fermovert receives is classified and those of enough quality are transformed into recycled 

aggregates to be reused in constructions works or other uses, such as soil remediation. 

Emasesa in order to have a correct traceability of CDW treatment, is asking contractors that 

all certificates submitted for correct waste management also include the final treatment that 

will be given.  

In collaboration with one of the main CDW managers Emasesa have reached an agreement 

so that all the issued certificates, documenting the correct management of CDW generated in 

works promoted by Emasesa, contain information about: 

- CDW received (LER Code, quantity) 

- CDW treatment 

- Type of valorisation (% of recovery, quantity of recovery (m3), and LER code).  

Currently, CDW and other kinds of waste can be used in construction by contractors, up to 

their selection of appropriate materials. So, Seville has to monitor what proportion of each 

secondary material is used, to monitor the quality of each. Another material is Iron or steel 

aggregates - likely higher quality than the usual mixed CDW. The choice of which materials is 

up to the contractor, and the total percentage of CDW included is also up to them.  

▪ 3.1.5 Analysis of the results on procurement approach and 

development of best practice guidance on CDW classification. 

The next table shows the evolution of the tender processes that includes environmental 

clauses since the beginning of the project. The figures clearly demonstrate the effectiveness 

of the internal promotion actions taken in Emasesa. This table have been done considering 

the year of the tender documents elaboration (year of the file), because one or several years 

can pass from the time the specifications are drawn up until the tender is put out. 

Tender process evolution with environmental clauses considering the year of file 
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 2022 2021 2020 2019 

Nº Included 2 6 11 4 

Nº Not included 0 1 7 13 

% included 100% 85,71% 61% 23,53% 

 

The next table shows the evolution of the percentage of Offerer that offers the use of CDW, 

considering the date of publishing the tender process. 

Offerers including the CDW use, considering the date of publishing the tender 

process 

 2023 2022 2021 2020 

Nº Included 20 104 187 57 

Nº Not included 20 104 183 56 

% included 100% 100% 97,86 98,25% 

 

The data don´t show significant differences in the evolution of bidders that offer the use of 

CDW. Emasesa has developed an Environmental Control Manual in Works. The main 

objective of this Manual is to publicize good practices and work habits, which once carried out, 

lead to an increase in environmental quality during the execution of work. In this way, it will be 

possible the environmental impacts, and reach an economic, social, and environmental 

balance. The scope of the Manual goes beyond the territorial scope since it intends to be a 

document of reference and application in the works of the hydraulic sector. 

The Manual is structured in 6 blocks according to the main environmental aspects and includes 

a set of good practices for every environmental aspect. 
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QUALITY ASSESSMENT TOOL FOR THE USE OF CDW AS RECYCLED 

AGGREGATES IN WATER AND SEWAGE INFRASTRUCTURES. 

The quality assessment is a standard classification that aims to set a guideline in order to 

increase the number of bids for public infrastructure projects that contemplate CDW 

valorisation. In spring 2021, using the tool developed, a pilot area will be selected to 

compare the performance of conventional raw material versus CDW, including the physical 

properties within different static and dynamic contexts. Through this feedback process, the 

Quality Assessment tool will be iteratively improved. The classification will be applied to 

demolition material from multiple pipe replacement sites. Based on the result, Fermovert, 

the waste treatment company, will treat the material accordingly so that it can be used as 

construction aggregates. 

Lessons learned 

Emasesa the municipal company on water and wastewater management has gone from 

including the circular criterion in the 25% of the procurements (before CityLoops 

implementation) to 100% in the procurements currently (at the end of the implementation 

period). This positive evolution including circular criterion has been possible thanks to the 

interest shown by the local stakeholders in the engagement strategy carried out among 

workshops, and Collaborative Learning Networks meetings under the CityLoops project. 

This increasing interest could be checked by the percentage of the offers submitted in the 

tendering processes during CityLoops implementation which has gone from 98% to 100%. 

Although it may seem like an insignificant increase, it must be considered that it has gone 

from 25% of tenders that include the circular clause to 100% and that makes a significant 

increase. From project results, a standardisation of the methodology to circular CDW 

management has been identified as a requirement, so, Emasesa has developed a Best 

Practices Guidelines (Annex VII). 

https://cityloops.eu/fileadmin/user_upload/Materials/Tools/Quality_Assesment_To

ol_Seville.pdf 

 

o 3.2 Implementation Activities Demo Action 2: Optimising 

clean points 

Digital tools have been developed to optimise the use of Seville’s five clean points for collection 

of CDW from citizens and small producers. Data will be shown through a web portal, with one 

interface for citizens to instruct them to the clean point best suited to receive their CDW, and 

one interface for city managers to understand the quantity of CDW at each clean point and 

plan for future scenarios of city growth to open new clean points. Data collected on the stocks 

and flows of CDW through the cities’ clean points will be used to continuously optimise their 

management. The collected CDW will be treated by Fermovert if need be, to ensure its safety 

and quality for further future uses. Lipasam, the waste management company of Seville, plans 

to analyse the composition of the CDW collected in Clean Points, in order to evaluate the 

potential uses of the material recovered and be able to take decisions with the aim of 
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recuperating costs for the clean points management and CDW treatment. Finally, an 

awareness campaign will aim to introduce these tools to the public and encourage proper 

handling of CDW, in order to avoid the common practice of illegal dumping of CDW. 

Technologies for development of the digital platform 

Machine learning and Data-Driven Applications have been gaining popularity in recent years. 

However, the final deployment requires a combination of different mathematical, programming 

and web development skills (or creation of graphical applications using frameworks such as 

Qt5 or GTK+). 

Django is a very popular framework for web development with a very smooth learning curve, 

allowing the full development of web applications from initial concepts to final user products 

very quickly taking into consideration the most important aspects of security. These 

advantages overcome some limitations of other frameworks such as verbosity and complexity 

or steeper learning curves. Besides those limitations related to the development of the software 

platform, the use of Django as a framework also helps to improve the performance of the 

applications developed with other popular web frameworks. Dynamic applications did not 

always perform well, and complex single-page applications may have a significant lag, making 

them inconvenient to use due to their size. 

Even if Django is an easy-to-learn framework for web development, it has been used in 

developing professional sites and platforms such as Instagram, Spotify, YouTube, BitBucket, 

DropBox, The Washington Post, Mozilla, Pinterest and even the websites of NASA or National 

Geographic. Another additional advantage consists in using a single web framework and other 

Python modules without using communication protocols or separated containers with the back-

end operations. 

For the back-end part of the application, the data analysis and machine learning have also 

been powered by Python libraries. The communication between data sources has also been 

managed with Python when needed. 

The initial developments have been provided to the managers for testing in containers or virtual 

machines to facilitate direct deployment in any computer. Virtual Machines allow preparing a 

complete operating system with the pre-installed CityLoops platform in a single file which can 

be directly executed by the user using Virtual Box, KVM, VMware or Hyper-V. Similarly, Docker 

containers allow running virtual servers to deploy web applications very quickly, even not 

booting an OS with the main advantage of allowing continuous integration. 

A Gitlab repository has been created with a clean Django project to serve as a template to 

implement the initial features of the CityLoops platform. Once the main functionalities and 

widgets have been developed and tested, they have been all integrated into a single common 

application panel (e.g., like a dashboard), and interactions between them have been 

implemented and tested. This corresponds to Stage 1 of the development. Stage 2 has been 

the full development of one of the CityLoops platforms (i.e., CDW flow optimisation tool) without 

taking into consideration aesthetics or final product aspects, only a basic front-end and main 

functionality. Stage 3, has been reproducing this development in all the remaining applications, 
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obtaining as a result an initial version fully functional of all the CityLoops applications. Finally, 

Stage 4, will consist of adding the aesthetics and improving UX and GUI, together with the 

deployment of citizens’ web pages for visualization and services. 

Main goals and functionalities of each platform 

Now that the technologies for development have been presented. Let us briefly discuss the 

main goals and functionalities of each platform. 

The CityLoops platform for Seville’s construction and demolition waste (CDW) will have two 

main goals: optimization of the fluxes of CDW from citizens and small businesses; and the 

selection of optimal locations of new “clean points”, i.e., intermediate management facilities for 

construction or other specific waste. The software tool for managers will combine data 

regarding the economic and geographic growth of the city with data about waste generation 

and, more specifically, construction and demolition waste, CDW, to support managers on the 

decision of new locations for future clean points. In the case of the version for citizens, 

regarding CDW, provide the user with the location of the optimal clean point to fulfil the needs 

of the citizen to dump construction and demolition waste from their homes and small business. 

The CWD flow optimisation tool is expected to contribute to the following outcomes: 

• Advance in the fulfilment of the European, national, and regional objectives, in the 

selective collection, recycling and not disposal in a landfill, marked by Directive 851/2018 and 

850/2018. 

• Strengthen the education, awareness and knowledge of citizens and other socio-

economic agents related to the bases of the circular economy about the improvement of CDW 

management. 

• Reduced illegal dumping and abandonment of CDW and increased reused and 

recycled CDW due to the awareness campaign and improved management and clean points. 

Idener has developed the IT software tool in collaboration with Seville´s cluster. Seville’s 

cluster of partners for the CityLoops project includes the Municipality of Seville, Lipasam 

(Municipal Solid Waste Management Company), Emasesa (Municipal Wastewater Treatment 

Management company) and Idener (Private Research company). Together these partners are 

committed to the CityLoops’ approach to close the loops of waste material in the city, promoting 

a circular economy approach to the city's development. 

▪ 3.2.1 Development of digital tool: Optimisation of CDW flow. 

The platform for each use case within Seville has two versions, one for managers and 

authorities and another for citizens. The platform version for citizens has only visualization 

capabilities and widgets using data provided by managers from Lipasam or results from the 

corresponding CityLoops platform for partners. 

Therefore, the applications for managers consist, at least, of a data collection tool where 

managers will provide the data to power up the data-driven applications or the visualization 
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widgets in the platforms for citizens. Additionally, the platforms for managers may have 

additional capabilities for decision support. The applications for citizens show interactive 

visualizations of the data provided by managers and will use the available widgets to get 

information about specific questions regarding CDW. 

Citizen platform 

Visit the platform here (Optimisation of CDW flow) 

When the user enters the CDW platform, they will encounter the form with the text inputs for 

the user’s district, zip code and the date the user wants to go to the clean point. Below the 

form, the user will see the inputs to enter the amount of waste of each type they will be placed 

in the clean point. Additionally, there are checkboxes in case the user wants to dispose of a 

type of waste that is thrown away in an Ecopoint. Two buttons are found at the bottom of the 

form: one that submits the form (the one labelled “Search”) and the other one to reset all the 

text boxes. Just before the buttons there is a reminder for the user to select the origin point on 

the map. At the right of the form, a map of Seville will be shown. 

 

Figure 1. CDW platform main page. 

Once the user fills in the form and hits the “Search” button, a column with the results will appear 

between the original form and the map. In this section, the user can expand each collapsible 

to show the information of each clean point, including the distance between the selected origin 

point and the clean point, an estimation of the container fill levels and the opening hours. The 

map will also show the distance between the origin point that the user selected and the best 

clean point for their needs. Finally, the user will see historical infographic on total CDW and 

metal collected at the bottom of the page. 

 

https://cdw-app.idener.es/
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Figure 2. CDW platform main page showing results. 

The user can only select any other waste types compatible with Ecopoints without entering 

any amount of wood, metal, or CDW (those last three ones are only collected in the clean 

points). In this case, the results page shows the clean points sorted by distance to the origin 

point and the list of Ecopoints sorted by distance to the origin point selected by the user. The 

user can decide to deliver the waste in both an Ecopoint or a Clean Point. Finally, the user will 

see historical information on the total other waste collected by graphics at the bottom of the 

results page. 

 

 

Figure 3. CDW platform main page showing results (Eco-points). 
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In a third case, the user can also select waste types compatible with Ecopoints at the same 

time along with CDW, metal, or wood (those last three ones are only collected in the clean 

points). The result page shows the clean points sorted by distance to the origin point selected 

by the user. In this case, only clean points are shown in order to deliver all types of waste at 

the same time. Finally, the user will see historical information on the total CDW, and other 

waste collected by graphics at the bottom of the results page. 

 

Figure 4. CDW platform main page showing results (Clean points with other waste). 

 

Functionalities of CDW platform for citizens 

• Forms for query: The citizen will provide data about its location and the type of waste 

placed in the “clean point”. Using this data and the status of the clean points, the CDW 

CityLoops platform for citizens will suggest the most suitable “clean point”.  

• Map showing clean points and highlighting the most suitable one: A widget with a map 

(using OpenStreet Maps) will be presented to the citizens showing the current location of the 

“clean points” and after the results of the query, the most suitable one will be highlighted. At 

the same time, a route from the district origin to the proposed clean point will be suggested to 

the citizen based on OpenStreetMap. 

• Dashboard showing the current status of the “clean points”: Clean points have different 

containers for different types of waste (e.g., bricks, wood, steel…). A dashboard will show the 

fill levels of the containers and the timestamp of the presented data. 

• Control panel: A set of buttons will be included in the application to clean the forms, do 

the query, and export information. Logos of the involved partners (Emasesa, Lipasam, 

Municipality of Seville, Cityloops project) will be included providing additional information. 
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Manager platform 

The manager platform has several pages to perform actions related to the management of the 

application and its resources. 

To access the manager platform, the user must click the “Login” link at the top right corner of 

the page. This will lead them to the login page, in which they can enter their username and 

password to access the manager platform. 

 

Figure 5. Login screen. 

Once the user has logged in to the application, they will be able to access the pages to manage 

the entities of the application (containers, clean points, and districts). Each of the buttons 

located at the top bar of the page regarding these entities leads to the list of said entity. Through 

this list, the user can see the different attributes of each entity created. They can also create a 

new entity by clicking on the + sign located at the top right of the table, or edit any of the already 

created ones, by clicking the pencil icon at the end of each row. 
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Figure 6. Container list page. 

When entering the page to create a new entity, the user will be supplied with two ways to 

create a new entity: to create it manually, entering the data in several inputs or uploading a file 

that contains the pertaining data. Note that the file uploaded must be in the correct format and 

contain the needed data to create a new entity. 

 

Figure 7. Container creation page. On the left, the form to create the container manually. On the right, the input to 
upload a file with the containers data to create. 

One of the main functionalities for the manager is to evaluate the evolution of the production 

of CDW in the city. To do this, a dataset with demographic information by districts have been 

set with socio-economical information as well as building licences, new construction licences, 

maintenance licences and available area of construction. The manager can update or modify 

the dataset through the CDW datasets menu. In this menu, the manager can also update or 

modify the other dataset used to study the evolution of the waste collected by the Clean Point 

(the other main functionality of the tool for managers). 
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Figure 8. CDW Datasets page. 

Once the manager checks the dataset, different estimations on the CDW production in the city 

can be done by the CDW evolution menu. Those simulations by ML contribute more 

information about the origin of the CDW in the city in order to make decisions in advance on 

the logistics, and infrastructures of the current Clean Points or the potential location of new 

ones if required. To get the estimations, the manager just selects the correct dataset and has 

to determine the year of study for the simulation. 

 

Figure 6. CDW evolution page. 

Different simulations have been made by Lipasam's managers (some can be seen in Annex 

VIII) who keep increasing the dataset with internal data. Below an example is shown with a 

simulation of 2030. Results from this simulation showed similar CDW production amounts in 

most of the districts in the city with an exception. The centre of the city (Casco Antiguo) showed 

the most CDW production in comparison with the rest of the city. This result is due to the limited 

available construction area in the city as well as the economic framework in which new 

construction buildings are limited for several years. Therefore, the maintenance works in the 

centre of the city as well as reform works in old buildings show an upward trend with the related 

CDW production. Results will definitely help in the decision-making process to take the 

advance of this information and adapt the infrastructure as well as the CDW collection service 

in this potential scenario.   
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Figure 7. CDW evolution page (Results). 

 

 

The other main functionality for the manager is to evaluate the evolution of the CDW collection 

in the different Clean Points in comparison with the other waste collected in such facilities. To 

do this, a dataset with demographic information by districts has been set with internal 

information from Lipasam. The manager can update or modify the dataset through the CDW 

datasets menu as shown previously. Once the manager checks the dataset, different 

estimations on the CDW collection can be done by the CDW Clean Point menu. Those 

simulations by ML contribute more information about the estimated CDW amount to collect in 

order to make decisions in advance on the logistics, and infrastructures of the current Clean 

Points. To get the estimations, the manager just selects the correct dataset and has to 

determine the year of study for the simulation. 

 

Figure 8. Clean Point evolution page. 

Different simulations have been made by Lipasam's managers (some can be seen in Annex 

IX) who keep increasing the dataset with internal data. Below an example is shown with a 

simulation of 2030. Results from this simulation showed similar CDW collection amounts in 

most of the Clean Points with an exception. The Clean Point "Las Jacarandas" showed an 
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increase in CDW collection in comparison with the rest of the Clean Points. First, the short 

differences between the CDW collection amount in the Clean Points are explained because 

the construction activity in the city has been limited for several years because of the economic 

framework, so no significant changes are expected. Finally, the increase shown in "Las 

Jacarandas" results due to the proximity of the Clean Point to the several Industrial Estates 

which are more likely to the CDW production. Results will definitely help in the decision-making 

process to take the advance of this information and adapt the infrastructure as well as the 

CDW collection service in this potential scenario.   

 

Figure 9. Clean Point evolution page (Results). 

 

Functionalities of CDW platform for managers. 

• District representation of Seville Data: The city of Seville will be divided into a discrete 

representation of districts and overlapped over a real map of the city. 
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• Data request of each district: Each district will be represented by different social and 

economic aspects, and the waste generation will be described. The remaining areas must be 

classified as “urban soil”, “urban land scheduled for development”, “rural areas” or “natural 

ecosystem”. 

• Representation of the growth of the city: The growth of the city will be represented in a 

time-lapse showing in the last frame the projection of the next 3, 5, and 10 years according to 

the data provided by the manager through the platform. 

• Location of potential future “clean points”: Using the data provided by the managers 

and machine learning techniques, the platform will present the areas where “clean points” 

could be placed in the next few years, according to the previously decided criteria. 

Functional Requirements 

This section lists specific functions and object-oriented designs linked to functionalities of the 

Cityloops platform.  

• ORM/SQL database management (included already using Django) 

• Machine Learning functionalities: regression, clustering.  

• GIS / OpenStreetMap data management. 

• Web Apps, Widgets and data visualization. 

• Data collection and data analysis. 

• PostgreSQL 12.6 

• Django 3.2 

• OSGeo4W 

• Leaflet 

• Gdal: (required modules installation: wheel; pip win; NumPy; pandas; shapely; gdal; 
fiona; pyproj; six; rtree; geopandas) 

List of Components of WebApp for Construction and Demolition Waste (CDW) 

CDW_APP001 Web Form for Query and Data Collection 

Platform version Basic User or Citizen 

 

 

 

 

 

Description 

This component of the Cityloops platform for CDW is a web form where 
the citizen or basic user will introduce the parameters of a query to find 
the closest “clean point” to dump construction waste (debris, metal, 
wood, or other). Some fields of these data include postal code, district, 
type of waste, estimated amount. 

 
Once all the fields of the form are completed and the button “Search” is 
pressed, the query is sent to the back-end function, which will provide as 
answer the “closest suitable clean point or clean points according to the 
location of the CDW and the type and amount of waste”.  
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Implementation Django Form object has been implemented and formatted in the front-
end of the web-app. A search and decision-making algorithm have been 
implemented to 1) select the suitable “clean points” according to the 
types of containers; 2) suggestion of the “clean point” to the user based 
on how full the existing containers and the distance from the district to 
the clean point are. The distance is calculated using the Haversine 
formula. 

Input Data and 
Widgets 

Text Edit (Postal Code), Spinbox (Amount of waste in kg), Comboboxes 
(District, Type of Waste), Date (expected date of disposal), Push Button 
(Search, create the query) 

Output / Results Once the button is clicked, the closest Clean Point will be highlighted in 
a map, and the information of the containers and a route will be 
suggested to the user (citizen) based on OpenStreetMap tools. 

 

CDW_APP002 OpenStreet Map showing districts highlighted and Clean Points 
location 

Platform version Basic User or Citizen / Manager or Admin 

 

 

Description 
 

 

  

Widget imported from OpenStreetMaps showing a map of Seville City, 
including some additional layers, such as polygons representing the 
districts of Seville in terms of administrative divisions and waste 
generation. 
 
Locations of the current Sevilla districts and the current “clean points” will 
be marked in the initial map. 
 
Once the query is done and the result of checking the “optimal clean point 
for your needs” is obtained, this clean point will be highlighted in the map 
as well as the district of the origin of CDW, and, finally, a route by car will 
be suggested using OpenStreetMaps.  

Implementation The searching and decision-making function is implemented in Python in 

the back end, including the Haversine formula. The results of the most 

suitable clean point, the distance and the coordinates of district and clean 

point are passed to the frontend. There, a geodjango application using 

OpenStreetMaps, calculates and presents the suggested route to the 

clean point from the corresponding district. 

Input Data and 
Widgets 

Map imported from OpenStreetMap library. Additional layers added, 
including district representation and clean points position. The route is 
highlighted on the map. 

Output / Results Points, lines and polygons highlighted on the map. 

 

CDW_APP003 Visualisation of Containers Status in the Clean Points 
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Platform version Basic User or Citizen / Manager or Admin 

 

 

 

 

Description 
 

 

  

This part of the platform for CDW will present the status and the 
expected evolution (according to previous data) of the level in each of 
the containers for the different CDW materials that a citizen can dump 
in the clean point. 
 
Once the clean point is selected in the menu, the corresponding location 
will be highlighted in the map of CDW_APP002, and the status of each 
container will be presented in the panel of containers of the selected 
clean point.  

Implementation Javascript function combined with CSS to create a dashboard for each 

clean point. This dashboard will show the level of each container. 

Input Data and 
Widgets 

ComboBox containing the list of clean points to select. 
 
Panel with several plots showing the status of the containers and the 
projection based on past data. 

Output / Results Bar Plots with the evolution of the containers and line plots with the 
projected evolution. 

 

CDW_APP004 Updating data of the containers of the clean points 

Platform version Manager or Admin 

 

 

 

 

Description 
 

 

  

The responsible for the management of this app will collect the 
information about the status of the containers in the clean point and will 
update the corresponding section in the CityLoops CDW webapp. This 
information will be used in the selection of the most suitable clean point. 
 
The information about the status of the containers in the “clean points” 
corresponding to the different types of construction and demolition waste 
(e.g., bricks, concrete, wood) will be part of the inputs for the decision-
making process when recommending a “clean point” to the citizen.  

Implementation A Django model will be implemented, and a specific interface will be 

implemented in the front-end to update this information. 

Input Data and 
Widgets 

The input of this data may be using a table widget within the CDW 
platform. 

Output / Results Once the data is loaded (or updated) into the system, the visualisation 
panel CDW_APP3 of the containers will be refreshed, showing the 
updated data and a corrected projection for the next 2-3 days. 
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CDW_APP005 Loading data of clean points 

Platform version Manager or Admin 

 

 

 

 

Description 
 

 

  

The data of the CDW collected in the different clean points will be loaded 

to the system in order to predict which clean point will receive more CDW 

in the near future. The CDW, with an increasing trend of CDW reception, 

may need an extension or a near additional clean point in the future. 

Select the clean points of Seville receiving the highest amount of CDW. 

Input Data and 
Widgets 

Data will be loaded in one or several CSV files to the platform. Widget: 
Load File Dialog Window for each one of the input files 

Implementation A Django model will be created to store the name and the CSV file of the 
dataset. In the front-end part, the manager will select the available 
datasets (previously loaded by the administrator) and will use a form to 
provide the query as the input to the ML prediction model. Then, the 
model, implemented in the back end, will calculate the result (i.e., the 
prediction), and this information will be presented to the user, together 
with a visualization of the dataset. In this way, the manager will check if 
the prediction is consistent with the corresponding data and will increase 
the trust of the manager on the tool. 

Output / Results According to the results obtained by the back-end calculations, the clean 
points with the increasing demand of containers for CDW will be 
highlighted in the OpenStreet Map of the CDW_App002 Current and 
Expected tons of CDW will be presented on the map over the 
corresponding polygon of the district. 

 

CDW_APP006 Loading data of CDW generation by district 

Platform version Manager or Admin 

 

 

 

 

Description 
 

 

  

CityLoops Platform for CDW will collect the data provided by managers 
or admins in CSV files. This data will include social, economic, 
geographic, and waste-related data of Sevilla districts. This data may 
include, construction related licenses, number of containers for residues, 
packages, glass and paper, and other data relevant for the 
characterisation of the Sevilla district. 
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Implementation A Django model will be created to store the name and the CSV file of the 

dataset. In the front-end part, the manager will select the available 

datasets (previously loaded by the administrator) and will use a form to 

provide the query as the input to the ML prediction model. Then, the 

model, implemented in the back end, will calculate the result (i.e., the 

prediction), and this information will be presented to the user, together 

with a visualization of the dataset. In this way, the manager will check if 

the prediction is consistent with the corresponding data and will increase 

the trust of the manager in the tool. In this case, the prediction will be 

related to the potential generation of CDW based on the expected 

number of licenses for construction activities directly related to citizens 

and small enterprises (e.g., new buildings are mostly managed by big 

construction companies, and they will be not considered here). 

Input Data and 
Widgets 

Loading CSV or XLSX file or modifying the data directly in the CDW 
platform (this must be decided) 

Output / Results Updated data about CDW generated in each district of Seville city. 

 

CDW FLOW OPTIMISATION TOOL 

Digital tools have been developed to optimise the use of Seville’s Clean Points for collection 

of CDW from citizens and small producers. Data will be shown through a web portal, with 

one interface for citizens to instruct them to the Clean Point best suited to receive their 

CDW, and one interface for city managers to understand the quantity of CDW at each 

Clean Point and plan for future scenarios of city growth to open new clean points. Data 

collected on the stocks and flows of CDW through the cities’ Clean Points will be used to 

continuously optimise their management. The collected CDW will be treated by Fermovert 

if need be, to ensure its safety and quality for further future uses. Lipasam, the waste 

management company of Seville, plans to analyse the composition of the CDW collected 

in Clean Points, in order to evaluate the potential uses of the material recovered and be 

able to take decisions with the aim of recuperating costs for the Clean Points management 

and CDW treatment. Finally, an awareness campaign will aim to introduce these tools to 

the public and encourage proper handling of CDW, in order to avoid the common practice 

of illegal dumping of CDW. 

Lessons learned 

- Distributed presence of clean points around the city. 

- Separate collection of as many fractions as possible and the possibility to drop off 

professional CDW, under the limits established. 

- Training of the staff of clean points to maximize CDW recycling and appropriate 

management.  

- Proximity of the sites to citizens (e.g., easily accessible with a car and nearby to 

residential areas).  
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- Long opening hours to enhance convenience for citizens. 

- Regular inspection of “frequent” areas where waste is abandoned. 

- Try to implicate the neighbourhood of the surrounding areas.  

- Inform recurrently about possible sanctions for CDW abandonment. 

- Maximise the divulgation of CDW collection service and facilitate users' actual 

information of the clean points (IT tool) 

- Optimise the infrastructure and facilities according to actual requirements (including 

machine learning methodology to analyse available data) 

- IT tools could increase the users' commitment, 6,824 visits to the tool in the last 12 

months. 

https://cdw-app.idener.es/ 

 

▪ 3.2.2 Launch and use of CDW optimization tool, by citizens 

and by city managers. 

In September 2021, an internal team from Idener tested the CDW optimization tool in order to 

evaluate the robustness and user-friendly. Then, in November 2021, Lipasam started to test 

the CDW optimization tool. The tool was refined based on the feedback they provided 

regarding the functionalities are database updated. Additionally, Emasesa gave their feedback 

on the CDW optimization tool in December 2021. The main suggestions were focused on 

improving the user-friendly of the Managers’ functionalities. 

Simultaneously, Lipasam carried out surveys (annex X) in the clean points (civic amenity sites), 

since 27th October 2021 in order to evaluate the evolution of the usage from citizens. In these 

surveys, which are voluntary, Lipasam asked about the origin of the waste (who produces it, 

professional or general citizen, how much and where, in which ZIP code of the city). Surveys 

stopped taking place in February 2022. 

Also, Lipasam CDW characterizations from the waste collected in the clean points were carried 

out, with the idea of evaluating the applicability of these waste in construction works. The 

parameters expected to measure are:  

3.2.- Identification of CDW flows 

3.2.1.- Control of origin. CDW flows 

RCD treatment plant verification   AOPJA (Agencia de Obra Pública de la Junta de Andalucía) 
Model 

Compaction test. Normal proctor 

* 

UNE 103500 

Compaction test. Modified 
Proctor 

UNE 103501 

Soil granulometric analysis   UNE 103101 

Atterberg limits 
  UNE 103103 

UNE 103104 

Laboratory determination of the 
C.B.R. Index. of a floor 

  
UNE 103502 
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Organic matter content in soils   UNE 103204 

Content of soluble salts in soils   NLT-114 

Gypsum content in soils   NLT-115 

Free swell test in oedometer   UNE 103601 

Soil collapse test * NLT-254 

Relative density of soil particles   UNE 103302 

 

Lipasam need to know if the main users leaving CDW at clean points are professionals or 

individuals, and survey to see where the waste is generated. It could be interesting to see kind 

of hotspots on a map with the sites of CDW generation and compare this information with the 

IT tool simulations.  

One feature of the tool for managers is that they can simulate future CDW generation points 

so that appropriate areas are allocated for future clean points. For example, if one city district 

is found to be a large generation area of CDW, Lipasam could take advantage to plan another 

clean point near it. This kind of simulation is done and used by city managers.  

So far, the data used is historical data from 2015, about maintenance work in buildings, 

construction permits, and economic data from the city - some machine learning methods to 

identify hotspots for CDW production. With the surveys, Lipasam pursues improving the 

dataset of the tool and increase the accuracy of the IT tool. 

In the Spring of 2022, the CityLoops managers from Lipasam validated the IT tool and then, 

the CDW optimization tool was deployed (internally) for citizens. Then, in May 2022, the 

database was improved with more data from Lipasam. This way, in August 2022 the tool was 

launched.   

▪ 3.2.3 Testing of the Optimisation of CDW flow. 

The Optimisation CDW flow tool was lunched before summer 2022 after a preliminary testing 

period by the managers of Lipasam. Several modifications have been developed after the 

preliminary testing process taking into account the suggestions from the members of the local 

cluster in Seville. Those modifications have the main objective to increase the user friendliness 

of the tool for both manager and citizens.  

The use from the citizens is focused on the selection of the closed clean point for CDW disposal 

according to their location. After a period of use, other local points i.e., Eco points, that manage 

other waste selectively throughout the city have been added to the tool in order to increase the 

use of the tool.   

The use from the Lipasam managers is focused on the monitoring the accuracy of the tool 

identifying the city districts with more CDW production by the comparison of the surveys 

launched in the clean points to their users, increase the dataset of the tool and monitor the 

predictions of the estimated waste in the clean points in future scenarios. Good results were 

observed considering the short period of implementation and collected information. Good 

maintenance of the dataset and clean points' monitoring a sound evaluation of results could 

be shown beyond Project implementation. 
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During demonstration action 2, some modifications and new functionalities were implemented 

considering the suggestions from the local managers. These modifications and new 

functionalities are identified below: 

- Internationalization: Using the built-in internationalization functionality in Django it was 

possible to translate the application from English to Spanish. This is done by adding a specific 

tag in Django’s templates wherever a translatable text appears. Then, by using a Django 

command, the application generates a file for each language implemented with all the 

translatable text, where the translated text could be entered so the application can replace the 

original text whenever the app language is changed. 

- Footer: A footer was added to the base HTML template to show the partners involved in the 

application and the H2020 funding statement. 

- Hit count: A hit count was added to the application header that indicates the number of times 

any page of the application has been visited. To do this, the method that registers the visit was 

added as a “middleware”. Middleware methods are executed for every request to the server, 

so it’s totally independent of the page the user is accessing. 

- Citizen form result visual improvements: The map districts overlays were hidden and can be 

shown again by clicking on the top-right corner of the map. The container level bars are 

coloured based on the current level of each container. 

- Added calendar to citizen form date input: The date input in the citizen form now displays a 

calendar to select the date. This was implemented using the flatpickr library for Django, which 

displays date pickers in Django forms. 

- Added graphs of clean point previous year data in citizen form results: After a correct form 

submission from the user in the citizen form, the page displays several graphs representing 

waste collection from previous years. This was implemented using the chart.js library. Chart.js 

is a JavaScript library used to represent graphs. 

- Add citizen origin point in citizen form map: The user must select the origin point on the map 

to be able to submit the citizen form. To do this, a JavaScript event was added to the map 

where, on every click action, would set the selected point latitude and longitude to a pair of 

hidden HTML inputs. 

- Improved ML form inputs: Unnecessary inputs were removed from the HTML templates of 

the ML forms. 

- Added Ecopoints: A new model was added to the database to store Ecopoints. In addition, 

the citizen form was changed by removing the “Other” waste input and adding a checkbox for 

each waste type that Ecopoints allow. When not selecting wood, metal or CDW as the waste 

types in the citizen form, ecopoints would show in the result screen as well as the clean points. 

If any of the three waste types mentioned above were selected, only clean points would be 

shown in the result view. 
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▪ 3.2.4 Preparation and procurement of awareness campaign. 

The abandonment of CDW in vacant lots and ditches, mainly in peripheral areas, is a problem 

from an environmental, landscape and cost point of view for its removal and cleaning for cities. 

In Seville, for this pilot action, 15 of the publicly owned plots that present a more serious 

situation of abandonment of CDW have been selected. The scope of the pilot is limited to 

publicly owned parcels due to the difficulty of contacting private owners. 

In the design of the campaign, an attempt has been made to opt for a mixed model of physical 

and online actions, through billboards at points of abandonment, where the prohibition of this 

practice is emphasized, in addition to stressing that it is a crime that contravenes the 

ordinances premises and with an economic penalty. Likewise, it was considered appropriate 

to specify on said signage the possibility of using the Clean Points system managed by 

Lipasam, under the conditions established by the Local Waste Management Ordinance. 

For the digital part, the making of a video was devised, accompanied by a segmented 

marketing action to the population near the plots where posters were going to be placed. The 

message to be conveyed in the video is the same as that of the billboards, in addition to 

reinforcing the support of Lipasam (the city's cleaning and waste management company) that 

it carries out in the area within its powers. 

From a technical point of view, the recruitment required the campaign to comply with the 

following concepts: 

• Complete creativity of the campaign. 

• Design and production of 15 billboards with a support of total measurements of 500mm to 

the ground and 3000mm of free pole, of which 1500 wide x 1000 high will be used, leaving 

2000mm free from the edge of the sign to the ground. Being composed of 2 tubes of 3500 

40/40 x 1.5 mm galvanised, and 3 full-width reinforcement tubes of 30x20 mm galvanised, with 

assembly included in 15 locations. The material of the poster had to be dibon on the front, 

1500 x 1000 mm in full colour, painted and laminated with turned ends and hidden screws, 

leaving the front smooth. 

• Creation and dissemination of an online campaign in the areas of interest. In addition to 

informing about the prohibition to abandon CDW, the campaign would be used to inform about 

one of the tools to be developed in the CityLoops project, consisting of a web tool that will allow 

the citizen various functionalities, such as: 

- Know what type of construction and demolition waste can be deposited in the Collection 

Points. 

- Quantities admitted. 

- Find out which Clean Point is the nearest, etc. 

• Realisation of a Video-spot 
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▪ 3.2.5 Awareness campaign: 1) Prevention of illegal dumping 2) 

Correct segregation and management of CDW for large generators. 

 1) Prevention of illegal dumping 

One communication campaign target citizens/SMEs - focused on prevention of illegal dumping. 

It will accompany the launch of the digital tools, so that users are aware and encouraged to 

use the tool to improve their experience using the clean points. 

A preliminary CDW illegal drop-off point identification analysis was conducted in early 2021. 

15 significantly hot spots were identified. Of these points, part of them are private plots. 

Internally, it was decided to act only in those of public ownership. These points and the nearby 

residential areas were the target for the implementation of the communication actions.  

 

 

Illustration 1. Screenshot of illegal drop-off points selected for communication actions aimed to avoid illegal 

dumping. 

In each selected point a billboard was installed. The aim of this was to warn of such non-

compliance and to explain the alternatives to properly dispose of such waste. Complementing 

this action, a marketing campaign and social media is carried out. 
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The message of this campaign is clear: Avoid dumping mixed CDW in public area, and rather 

separately sort them and deliver to clean points for proper handling. 

 

 
 

A promotional video is filmed and shared using social media where the Dept of Inspection in 

Lipasam one of their responsibilities is monitoring CDW abandonment, and act as the 

protagonists in the video. Residents of neighbourhoods next to the billboard sites are also 

invited to participate in the video.  

 

The video is used as a resource for the marketing campaign and social media. Also, this action 

is used to promote the digital tools developed during the project, related to CDW management. 

Citizens currently know the location of clean points via Lipasam’s website, but the added value 

of the digital tool is that it can calculate the closest clean point. 

 

2) Correct segregation and management of CDW for large generators. 

Activity is in the workshops with these companies (e.g., to show the QA tool of Emasesa), will 

also let them know about the correct separation and management of waste on sites. Not 

explicitly targeted in the communication campaign, though the message applies to anyone. 

▪ 3.2.5 Analysis of the results of the demo-action Optimising 

clean points. 

From the results of demonstration action 2 some conclusions have been highlighted: 

- A good divulgation of the location of clean points around the city as well as Eco-points helps 

to increase the citizen's usage. 

- Separate collection of as many fractions as possible and the possibility to drop off 

professional CDW, under the limits established increase the commitment on circular CDW and 

other waste management as well as reduce the illegal dumping.  

https://www.youtube.com/watch?v=zocR0vAYvIQ
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- Training of the staff of clean points to maximize CDW recycling and appropriate management 

as well as collect information from users and origin of waste to improve datasets and ML 

analysis of the Tool will increase the IT tool accuracy and facilitate the decision-making 

process. 

- Recurrent awareness campaigns could increase the awareness of citizens as well as 

implicate the neighbourhood of the surrounding areas.  

- Optimise the infrastructure and facilities according to actual requirements (including machine 

learning methodology to analyse available data) is a critical way to maximise the circular CDW 

management in the city. 

o 3.3 Implementation Activities Demo Action 3: Data 

driven decision making and Best Practice Guidelines for 

CDW Management in Sevilla 

Django has been used for developing the platforms in Seville. See the description of Django 

in chapter 3.2.  

The CityLoops platform for Seville´s wellbeing (WB) monitoring has two main goals: the 

determination of the current wellbeing both in the city and in the different districts; and the 

evaluation of the impact of the demonstration actions from CityLoops on the wellbeing. The 

software tool for managers will combine data regarding economic, social, demographic, 

environmental and waste with circular indicators. This way, the tool will determine a new 

composite indicator that determines the relationship between wellbeing and the demonstration 

actions, focused on circularity. Managers will have access to a simulation framework that 

quantifies the influences of such circular demonstration actions from CityLoops on well-being. 

The software tool for citizens will provide data about the new composite indicators (well-being-

circularity), demonstration actions, and impact estimations on the city´s well-being. 

The WB monitoring tool is expected to contribute to the following outcomes: 

• Advance in the fulfilment of the European, national, and regional objectives, in selective 

collection, recycling and not disposal in a landfill, marked by Directive 851/2018 and 

850/2018. 

• Strengthen the education, awareness and knowledge of citizens and other socio-

economic agents related to the bases of the circular economy concerning the improvement 

of biowaste management. 

• Increase the amount of material that can be recovered/recycled / recovery, and therefore, 

reduce the amount of material that is deposited in landfills. 

Idener has developed the IT software tool in collaboration with Seville´s cluster. Seville’s 

cluster of partners for the CityLoops project includes the Municipality of Seville, Lipasam 

(Municipal Solid Waste Management company), Emasesa (Municipal Wastewater Treatment 

Management company) and Idener (Private Research company). Together these partners are 
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committed to the CityLoops’ approach to close the loops of waste material in the city, promoting 

a circular economy approach to the city's development. 

▪ 3.3.1 Development of wellbeing monitoring tool. 

WELLBEING MONITORING TOOL 

IDENER has developed digital tools to integrate available data on environmental, economic 

and social development in Seville municipality in order to facilitate data-driven decision-

making and better understanding of the impacts of policies and initiatives on citizen 

wellbeing, and to ensure the city is on the right track towards the sustainable development 

goals. Citizens will also be able to access information about their waste generation, and 

how city initiatives are impacting a series of sustainability and wellbeing indicators. 

Lessons learned 

There are a lot of socio-economic and environmental indicators related with the wellbeing 

in a city. A good understanding about the impact of those indicators in the wellbeing can 

facilitate the transition to a circular economy. Further analysis and a frequent update of 

the dataset as well as the selected indicators is required in order to help in the decision-

making process on circular economy and required mechanisms. In the implementation 

phase of the demonstration actions, Emasesa and Lipasam set a target in their Strategy 

to enable the transition to a circular economy focused on the circular management of 

CDW as well as to minimise the illegal dumping of CDW. Good monitoring of the 

implementation actions made during CityLoops implementation as well as keeping fluent 

communication with the other municipal companies of the municipality as well as private 

stakeholders will allow to scale up the circular economy approach in the city. From 

results, it has been highlighted that the municipal waste management as well as the 

house renting pressure in the city have critical impact in the wellbeing of citizens. For 

this reason, in September of 2023 Lipasam will stablish specific meetings with different 

associations a municipal stakeholder in order to adapt the municipal waste collection 

service in those districts with higher house rent pressure. Finally, CityLoops results 

contribute to the development of the Local waste prevention and management Plan of 

Seville (currently in draft status). 

https://wb-app.idener.es/ 

 

The platform for each use case within Seville will have two versions, one for managers and 

authorities and another for citizens.  

The idea is that the platform version for citizens has only visualization capabilities and widgets 

using data provided by managers or results from the corresponding CityLoops platform for 

partners. 

Therefore, the applications for managers will consist, at least, in a data collection tool where 

managers will provide the data to power up the data-driven applications or the visualization 

widgets in the platforms for citizens. Additionally, the platforms for managers may have 
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additional capabilities for decision support. The applications for citizens show interactive 

visualizations of the data provided by managers and will use the available widgets to get 

information about specific questions regarding WB. 

Wellbeing Module development 

This Section details all the necessary data transformations that have been carried out for the 

calculation of wellbeing. Additionally, a module has been prepared where different Machine 

Learning-based models have been trained to predict wellbeing.  For this purpose, data from 

the different districts of the city of Seville from 2015 to 2018 was used. This data is composed 

of different columns, and these columns can belong to three groups:  

• Social columns: The columns grouped under this category represent a factor related to 

the sociological situation of the inhabitants residing in each district. Some columns can affect 

positively (e.g., neighbourhood associations) or negatively (e.g., number of detainees) to the 

Wellbeing calculation. 

• Environmental columns: These columns represent different environment-related 

variables in the district. As in the previous case, some columns will increase the value of 

wellbeing, and others will decrease it. 

• Economic columns: Columns related to the economy in a specific sector or district 

within the city. Following the same methodology as the previous ones, some economic 

columns can positively (e.g., activity percentage) or negatively (e.g., increase in unemployment 

compared to previous years) affect the Wellbeing calculation. 

The rest of this section is organised as follows: (1) details the steps that comprise the data; (2) 

presents the calculation of wellbeing value; (3) proposes a Machine-Learning method to predict 

the wellbeing; and (4) concludes this research work with future research directions. 

Citizen platform 

On the WB main page, the user will see a form including a list of the city districts and a text 

box where they will introduce their zip code. Two buttons are located below the form: the left 

one submits the form (“Get Well-Being indicators”), and the right one resets all the form fields 

(Figure 18). At the right of the form, a map of Seville will be shown. 

https://wb-app.idener.es/
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Figure 1. WB platform main page. 

When the user clicks on the submit button, the application will show the results in a column 

that will appear between the original form and the map (Figure 19). The column will contain a 

collapsible with each district that the user selected in the form. Inside each section, the user 

can see the Wellbeing score for that district and its social, economic, and environmental 

indicators as well as the CO2 equivalent saved by the separate organic waste collection and 

valorised through Anaerobic Digestion process. Finally, the user will see historical information 

on wellbeing score of the selected districts by graphics at the bottom of the results page. 
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Functionalities of WB platform for citizens 

• Forms for query: The citizen will provide data about its location. The WB CityLoops 

platform for citizens will show the wellbeing indicators, circular indicators and composite 

indicators per district and city.  

• Dropdown list: The citizen could select a district. The WB CityLoops platform for citizens 

will show the demonstration actions deployed and the estimated impact on the indicators. 

• Map showing: A widget with a map (using OpenStreet Maps) will be presented to the 

citizens showing the city's current status regarding the indicators. 

• Dashboard showing the current data on indicators: The dashboard will show the data on 

each indicator measurement. 

• Control panel: A set of buttons will be included in the application to clean the forms, do the 

query, and export information. Logos of the involved partners (Emasesa, Lipasam, 

Municipality of Sevilla, CityLoops project) will be included providing additional information. 

Manager platform 

The manager platform has several pages to perform actions related to the management of the 

application and its resources. 

To access the manager platform, the user must click the “Login” link at the top right corner of 

the page. This will lead them to the login page, in which they can enter their username and 

password to access the manager platform (Figure 20). 

 

Figure 2. Login screen. 

Once the user has logged in to the application, users will be able to access the pages to 

manage the entities of the application i.e., districts, dataset, and Well-Being analysis (Figure 

21). Each of the buttons located at the top bar of the page regarding these entities leads to the 
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list of said entities. Through this list, the user can see the different attributes of each entity 

created. 

 

 

One of the main functionalities of the manager is to analyse the Well-Being of the districts in 

the city. To do this, a dataset with demographic information by districts has been set with socio-

economical information and environmental data. The manager can update or modify the 

dataset through the WB dataset menu. 

 

 

Once the manager checks the dataset, different analyses on the Well-Being in the city can be 

done by the WB analysis menu. Those simulations by ML contribute more information about 

the impact of different indicators considered in the dataset and can help in the decision-making 

process to prioritize the actions to be done in each district or identify the required actions or 

areas in which different actions are needed. To get the Well-Being indicators, the manager just 

selects the dataset, and the weights of the data areas in the dataset i.e., social, economic, and 

environmental areas, and has to determine the year of study for the simulation. 
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Figure 3. WB analysis. 

 

Additionally, you can make quick simulations introducing new data not considered into the 

dataset in order to see the impact in comparison with the analysis without considering them. 

To do this, the manager selects the box "Include custom fields" and then, fills the text boxes 

with the required information per district including the area (social, economic, or 

environmental), year of data, and weight. 

 

 

Figure 4. WB analysis including new data 

 

Managers can simulate different scenarios determining different weights in each area of the 

dataset (social, economic, and environmental). So, the Well-Being analysis is very resilient to 

different political frameworks or political will due to the weight of the areas being totally defined 

by managers. To get the estimations, the manager just selects the correct dataset, and weights 

of areas and has to determine the year of study for the simulation. When the user presses 

“Analyse”, the app shows the results (Figure 22). Results show the year of estimation, the 

population of each district, Social indicator, Economic indicator, Environmental indicator, and 

finally, Well-Being indicators. 



  

                                     Circular CDW in Seville: Demonstration Report                  55 
 

 

Figure 5. WB analysis result. 

 

Different simulations have been made by the managers of the Municipality of Seville in 

collaboration with Lipasam and Emasesa (some can be seen in Annex XI) who also keep 

increasing the dataset with internal data. Below an example is shown with two simulations: one 

introducing the house rent pressure in the districts of Seville and the other one including the 

separate organic waste collection, both for 2030. The analysis of obtained indicators showed 

that both new sets of data have an impact on the Well-Being of the different districts.  

This result is due to, on the one hand, the house rent pressure in the districts is a recent issue 

aggravated by the limited offer of the house to rent and the competition with the tourist ones. 

This situation is producing a increasing unrest which that harms the wellbeing of citizens. The 

main reasons of this unrest are the increase of the house rent prices and the waste production 

associated with this kind of tourism. On the other hand, the implementation of the separate 

organic waste collection results in a increase of the wellbeing, in general, mostly due to the 

increase of the number of bins and seggregation of the municipal waste that cause an 

improvement on the disposed waste on the streets. Results will definitely help in the decision-

making process to take the advance of this information and adapt the municipal waste services 

collection in the present scenario and short future one. In fact, recently, Lipasam has arrange 

specific meeting with local associtation on house rents and local stakeholders to face the waste 

collection in those districts with more house rent pressure. Those meeting will be carried out 

during the end of 2023. 
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Functionalities of WB platform for managers. 

• District representation of Seville Data: The city of Seville will be divided into a discrete 

representation of districts and overlapped over a real map of the city, including public 

infrastructures related to wellbeing. 

• Data request of each district: Each district will be represented by different social and 

economic aspects, public infrastructure, and the potential demonstration actions from the 

CityLoops project.  



  

                                     Circular CDW in Seville: Demonstration Report                  57 
 

• Evolution of the well-being indicators: Data about the evolution of the well-being indicators 

will be represented in a time-lapse, showing in the last frame the estimation in the next 

years according to the data provided by the manager through the platform. 

• Evolution of the circular indicators: Data about the evolution of the circular indicators will 

be represented in a time-lapse showing in the last frame the estimation in the next years 

according to the data provided by the manager through the platform. 

• Estimation of the well-being CityLoops indicators: Using the data provided by the 

managers, and the results from the analysis through the ML methods, the platform will 

present the indicators' values. 

Functional Requirements. 

This section lists specific functions and object-oriented designs linked to functionalities of the 

CityLoops platform.  

• ORM/SQL database management (included already using Django) 

• Machine Learning functionalities: regression, clustering.  

• GIS / OpenStreetMap data management. 

• Web Apps, Widgets and data visualization. 

• Data collection and data analysis. 

• PostgreSQL 12.6 

• Django 3.2 

• OSGeo4W 

• Leaflet 

• Gdal: (required modules installation: wheel; pipwin; numpy; pandas; shapely; gdal; fiona; 

pyproj; six; rtree; geopandas) 

List of Components of WebApp for Well-being tool (WB) 

WB_APP001 Web Form for Query and Data Collection 

Platform 
version 

Basic User or Citizen 

 Description 

This component of the Cityloops platform for WB is a web form where the 
citizen or basic user will introduce the parameters of a query to consult 
wellbeing indicators, circular indicators and composite indicators per 
district and city. Some fields of these data include postal code, district, 
street name, etc. 
Once all the fields of the form are completed, and the button “Show” is 
pressed, two actions occur. Database of WB generation by districts is 
updated, and the query is sent to the back-end function, which will provide 
as answer the wellbeing indicators, circular indicators and composite 
indicators according to the location of the user” 
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Input Data and 
Widgets 

Text Edit (Postal Code), Comboboxes (District), Push Button (Search, 
create the query) 

Output / 
Results 

The database of WB by the district will be updated (all the queries will be 
incorporated in a dedicated database). Once the button is clicked, the 
wellbeing indicators, circular indicators and composite indicators will be 
highlighted on a map. 

 

WB_APP002 Web Form for Query 

Platform 
version 

Basic User or Citizen 

 Description This component of the CityLoops platform for WB is a web form where the 
citizen or basic user will introduce the parameters of a query to see the 
CityLoops´ demonstration actions deployed and the estimated impact on 
the indicators. The user will select a district among those in which 
CityLoops´ demonstration actions are implemented. 
Once the district is selected, and the button “Show” is pressed, two actions 
occur. Database of WB generation is updated, and the query is sent to the 
back-end function, which will provide as answer the location, status, and 
description of “CityLoops´ demonstration actions” 

Input Data and 
Widgets 

Comboboxes (District), Push Button (Show, create the query) 

Output / 
Results 

The database of WB by the district will be updated (all the queries will be 
incorporated in a dedicated database). Once the button is clicked, the 
“CityLoops´ demonstration actions” will be highlighted on a map and the 
information on status and impact on indicators 

 

WB _APP003 OpenStreet Map showing districts highlighted and CityLoops´ 
demonstration actions 

Platform 
version 

Basic User or Citizen / Manager or Admin 

Description 
  
  
  
  
  

Widget imported from OpenStreetMaps showing a map of Seville City, 
including some additional layers, such as polygons representing the 
districts of Seville in terms of administrative divisions and waste generation. 
Locations of CityLoops´ demonstration actions will be marked in the initial 
map. 
Once the query is done and the result of checking the demonstration action 
is obtained, the related information will be highlighted in the map as well as 
the district. 

Input Data and 
Widgets 

Map imported from OpenStreetMap library. Additional layers added, 
including district representation, indicators, and demonstration actions 
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Output / 
Results 

Points and polygons highlighted on the map. 

 

WB_APP004 OpenStreet Map showing districts highlighted and & indicators 

Platform 
version 

Basic User or Citizen / Manager or Admin 

Description 
  
  
  
  
  

Widget imported from OpenStreetMaps showing a map of Seville City, 
including some additional layers, such as polygons representing the 
districts of Seville in terms of administrative divisions and waste 
generation. 
Indicators will be marked in the initial map. 
Once the query is done and the result of checking the selected district is 
obtained, the indicators will be highlighted in the map as well as the 
district. 

Input Data and 
Widgets 

Map imported from OpenStreetMap library. Additional layers added, 
including district representation, indicators and demonstration actions 

Output / Results Points and polygons highlighted on the map. 

 

WB_APP005 Visualisation of demonstration actions Status 

Platform 
version 

Basic User or Citizen / Manager or Admin 

Description 
  
  
  

This part of the platform for WB will present the status and the expected 
evolution of the demonstration action and indicators. 
Once the district is selected in the menu, the corresponding 
demonstration action will be highlighted in the map of WB_APP002 / 
WB_APP003 and the status of the action and the related indicators will 
be presented in the panel 

Input Data and 
Widgets 

ComboBox containing the list of actions and indicators to select. 
Panel with several plots showing the status of the actions and the 
projection based on past data 

Output / Results Bar Plots with the evolution of the actions and line plots with the projected 
evolution. 

 

WB_APP006 Updating data of the demonstration actions and indicators 

Platform version Manager or Admin 
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Description The responsible for the management of this app will collect the 
information about the status of the indicators measures and will update 
the corresponding XLSX or CSV file, which will be loaded into the 
platform. 
The information about the status of the demonstration actions will be part 
of the inputs for the decision-making process when recommending a new 
action to be deployed. 

Input Data and 
Widgets 

The input of this data may be done in two possible ways: 1) a table widget 
within the WB platform or by an external CSV file which will be loaded into 
the WB platform. 

Output / Results Once the data is loaded (or updated) into the system, the visualisation 
panel WB_APP5 of the demonstration actions will be refreshed, showing 
the updated data and a corrected projection. 

 

WB_APP007 Manually loading data of WB generation by district 

Platform 
version 

Manager or Admin 

Description CityLoops Platform for WB will collect the data (stored in Municipality of 
Sevilla or Lipasam servers) from the users. This data will include the 
district name, indicators measure of WB and circularity. However, it may 
be necessary to complete this data with additional data introduced 
manually (or corrected). 

Input Data and 
Widgets 

Loading CSV or XLSX file or modifying the data directly in the WB platform 
(this must be decided) 

Output / 
Results 

Updated data about WB generated in each district of Seville city. 

 

▪ 3.3.2 Development of city simulation platform, including 

integration of Seville’s other digital tools. 

The city simulation platform has been developed by creating an HTML template in which all 

the interface elements have been included, including header, links to each of the applications 

and the logos of the companies involved in the development of the application. 

In addition, a CSS file has been created to style the elements of the HTML template. 

When the user enters the platform, they will see two sections below the page header. The first 

section presents three buttons (Figure 23). Each button takes the user to one of the application 

platforms (Construction and Demolition Waste, Organic Waste and Wellbeing). 

Below the first section, there is another with the logos of the organisations involved in the 

application development. When the user clicks each logo, it will take them to the organisation 

web page. 

https://wb-app.idener.es/landing
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Figure 6 City Simulation Platform 

CITY SIMULATION PLATFORM 

A “city simulation” has been performed to estimate the impact of specific actions and 

policies on specified indicators including an analysis of the current population satisfaction. 

The digital tools are not only focusing on CDW, but analysis carried out during the inception 

phase by the City Council of Seville, Emasesa and Lipasam are covering other areas 

concerning wellbeing and population satisfaction, such as sustainable public transport, 

management of urban trees, the wastewater management in the urban environment, and 

the collection of others waste fractions keys to improve the circular economy. These 

initiatives will be measured and monitored using the digital tools mentioned in order to 

understand how they impact in the wellbeing of the city and citizens. Based on that, the 

tools will fuel data driven decision making, where the city can determine and prioritize 

potential actions to improve wellbeing and population satisfaction as well as the 

Sustainability Goals. A report will explain how the wellbeing is calculated and how the data 

can be used for decision making process. 
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Lessons learned 

In a society in which inexhaustible amount of information is within reach of a click on your 

mobile phone, there is a growing need to use different means of dissemination to reach the 

widest range of people with information that helps make the transition to a circular economy 

as successful as possible. as realistic as possible. Therefore, the development of IT tools 

that help municipal managers make decisions is of great help, since they analyse a large 

amount of data and can advance data analysis and different future scenarios, thanks to the 

methodologies of Machine Learning. However, deploying these tools with public 

information for citizens and users of public services not only helps maximize the 

dissemination of the actions carried out by the municipality in the circular economy, but 

also contributes to increasing social commitment. of citizens and the increase in the use of 

services at their disposal. Results showed this increase in the number of visits to the City 

Simulation platform (more than 60,000 visits) in the last year of the project implementation. 

https://wb-app.idener.es/landing 

 

▪ 3.3.3 Report explaining how wellbeing is calculated and how 

the data can be used for decision making processes. 

Wellbeing calculation 

This section presents how the well-being value is calculated based on coefficients. This 

will be done in four steps: 

• The first step consists of giving a coefficient to each column category (social, 

environmental, economic). The sum of this weight should be 1; therefore, a higher 

weight will represent that wellbeing is favoured by that group of columns. For example, 

a coefficient of 0.5 for social, 0.2 for environmental, and 0.3 for economic means that 

the columns within the social category have a greater impact than the economic and 

environmental categories. The following formula will give the weight of each column. 

 

𝑐𝑜𝑒𝑓𝑓𝑠𝑜𝑐𝑖𝑎𝑙 + 𝑐𝑜𝑒𝑓𝑓environmental + 𝑐𝑜𝑒𝑓𝑓𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠 = 1 (2) 
 

• Once this value has been defined, the next step is to give a weight to each column within 

the category. This weight will be given in a range from 0 to 10, whereby 0 means that it 

contributes nothing to wellbeing and 10 means that it contributes as much as possible 

to wellbeing within the weight of this category.  

  

∑ 𝑐𝑜𝑒𝑓𝑓𝑐𝑜𝑙𝑖
= 1

𝑁º 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛𝑠

𝑖=1

 (3) 
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𝑐𝑜𝑒𝑓𝑓𝑠𝑜𝑐_𝑐𝑜𝑙𝑖
=  

𝑤𝑒𝑖𝑔ℎ𝑡𝑐𝑜𝑙𝑠𝑜𝑐𝑖𝑎𝑙𝑖

(𝑁º 𝑜𝑓 𝑠𝑜𝑐𝑖𝑎𝑙 𝑐𝑜𝑙𝑠)
∗ 𝑐𝑜𝑒𝑓𝑓𝑠𝑜𝑐𝑖𝑎𝑙 

 

(4) 

𝑐𝑜𝑒𝑓𝑓𝑒𝑛𝑣_𝑐𝑜𝑙𝑖
=  

𝑤𝑒𝑖𝑔ℎ𝑡𝑐𝑜𝑙𝑒𝑛𝑣𝑖

(𝑁º 𝑜𝑓 environmental 𝑐𝑜𝑙𝑠)
∗ 𝑐𝑜𝑒𝑓𝑓environmental 

 

(5) 

𝑐𝑜𝑒𝑓𝑓𝑒𝑐𝑠_𝑐𝑜𝑙𝑖
=  

𝑤𝑒𝑖𝑔ℎ𝑡𝑐𝑜𝑙𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠𝑖

(𝑁º 𝑜𝑓 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠 𝑐𝑜𝑙𝑠)
∗ 𝑐𝑜𝑒𝑓𝑓𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠 

 

(6) 

 

Where, 𝑐𝑜𝑒𝑓𝑓𝑠𝑜𝑐_𝑐𝑜𝑙𝑖
, 𝑐𝑜𝑒𝑓𝑓𝑒𝑛𝑣_𝑐𝑜𝑙𝑖

, 𝑐𝑜𝑒𝑓𝑓𝑒𝑐𝑠_𝑐𝑜𝑙𝑖
 are the coefficients that represent the 

importance of each column in well-being. 𝑤𝑒𝑖𝑔ℎ𝑡𝑐𝑜𝑙𝑠𝑜𝑐𝑖𝑎𝑙𝑖
, 𝑤𝑒𝑖𝑔ℎ𝑡𝑐𝑜𝑙𝑒𝑛𝑣𝑖

, 𝑤𝑒𝑖𝑔ℎ𝑡𝑐𝑜𝑙𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠𝑖
 are 

the weights defined by a user/researcher set to each column, ranging from 0 to 10, given the 

importance of each column based on scientific knowledge. 𝑐𝑜𝑒𝑓𝑓𝑠𝑜𝑐𝑖𝑎𝑙 , 

𝑐𝑜𝑒𝑓𝑓environmental, 𝑐𝑜𝑒𝑓𝑓𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑠 are another coefficient previously set by the user/researcher 

that represents the importance that each category affect to wellbeing.  In case it is desired that 

all three categories affect the same, it is only necessary to enter the same value in all three 

categories. 

• Once the coefficients representing the weight of each wellbeing column are obtained, 

the next step consists of multiplying this coefficient by the corresponding column. The 

value of this column has been previously normalised between 0 and 1 for columns that 

have a positive effect and between 0 and -1 for columns that have a negative impact. 

The following images show the dataset before/after this stage.  

 

 

Figure 7. Dataset before/after of coefficient stage. 

• Therefore, the wellbeing will be calculated as the sum of all columns that have been 

previously multiplied by the coefficient. An example of wellbeing with a random 

coefficient from 2015 to 2018 is presented in Figure 15. 
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2. Figure 8. Well-being examples from 2015 to 2018. 

 

▪ 3.3.4 Testing of the Well-being monitoring tool. 

The Well-being monitoring tool was launched before the summer of 2022 after a preliminary 

testing period by the managers of the Seville cluster. Several modifications have been 

developed after the preliminary testing process considering the suggestions from the members 

of the local cluster in Seville. Those modifications have the main objective to increase the user-

friendliness of the tool for both managers and citizens.  

The use from the citizens is focused on the visualization of the estimated indicators on the 

economy, social and environmental areas as well as the well-being indicator now. The use of 

managers is focused on monitoring the evolution of the indicators, increasing the dataset of 

the tool, and monitoring the predictions of the estimated indicators in future scenarios. 

During demonstration action 3, we are implementing different modifications and new 

functionalities considering the suggestions from the local managers. These modifications and 

new functionalities are identified below: 

- Internationalization: Using the built-in internationalization functionality in Django it was 

possible to translate the application from English to Spanish. This is done by adding a specific 

tag in Django’s templates wherever a translatable text appears. Then, by using a Django 

command, the application generates a file for each language implemented with all the 

translatable text, where the translated text could be entered so the application can replace the 

original text whenever the app language is changed. 

- Footer: A footer was added to the base HTML template to show the partners involved in the 

application and the H2020 funding statement. 

- Hit count: A hit count was added to the application header that indicates the number of times 

any page of the application has been visited. To do this, the method that registers the visit was 

added as a “middleware”. Middleware methods are executed for every request to the server, 

so it’s totally independent of the page the user is accessing. 

- "How we do it" modal in citizen form results: In the results view, an enclosed question mark 

icon has been added to the end of the “Search results” title. When clicking said icon, a modal 

appears with an explanation of the methodology used to get the results. The modal is shown 

using the Bootstrap library. 
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- Added graphs with Wellbeing scores from previous years in citizen form: After a correct form 

submission from the user in the citizen form, the page displays several graphs representing 

waste collection from previous years. This was implemented using the chart.js library. Chart.js 

is a JavaScript library used to represent graphs. 

- Highlighting selected districts in citizen form results: Whenever the user shows the 

information of a district in the results view, the district is highlighted in the map. This has been 

done using the “show.bs.collapse” JavaScript event provided by the Bootstrap library. 

- Improved ML output (tables, graphs, WB score by district): A new table has been added to 

the ML result view, where WB scores are displayed next to its corresponding district. 

- Added custom fields to ML form: The user can now add custom fields to the ML operation. 

This has been done using JavaScript to add/remove the inputs for each custom field and 

retrieving the fields in the backend from the POST request directly. 

 

▪ 3.3.5 Development of best practice guidelines for waste 

management based on the experience of CityLoops demonstrations 

and analysed data. 

According to the results analysis of the demonstration actions in CityLoops project, Emasesa 

in collaboration with Lipasam and the municipality have developed a best practice guideline. 

The main aim of this guidelines is to standardise the CDW management in the maintenance 

work of the pipelines’ infrastructure. The gained knowledge and lessons learned suggested 

that a new business model on CDW management could be built in the midterm, so CityLoops 

local consortium considered set standard steps in order to facilitate the new business model 

through the privet sector. You can consult the guideline in Annex VII.  

▪ 3.3.6 Analysis of incorporation of learnings into new Waste 

Management Plan for the municipality 

CityLoops project is helping Seville to progress towards becoming a more circular city, in line 

with the declaration that the city itself led in 2017, together with more than 200 municipalities 

in Spain, which underlines the importance of Local Governments to be committed, as well as 

their need to implement the Circular Economy. Gained experiences, results and demonstration 

actions contribute to the development of the Local waste prevention and management Plan of 

Seville (currently in draft status). 
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4. Results 

o 4.1 Summary 

The results from the demonstration actions in Seville under the CityLoops project 

implementation have a small area of influence derived directly from the demonstration actions. 

This is due to relatively few changes that could be achieved in the decision-making practices 

in a municipality like Seville municipality with around 700,000 inhabitants. However, the 

demonstration actions served as a critical platform for demonstrating that collaboration 

between different municipal companies i.e., Emasesa and Lipasam with private companies like 

Idener as well as with the municipality has resulted in research actions, developing circular 

instruments and tools which increased the circularity in the CDW management in both 

significant areas for the city water infrastructure maintenance and municipal waste 

management. A main result of the demonstration actions was the clarification of some changes 

needed to move from a linear to a circular approach for municipal areas. 

The circular CDW management has been identified as a critical management area in the city 

of Seville and CityLoops was recognised as a significant contribution to the analysis and design 

of the roadmap for implementing the circular economy approach in the CDW as well as other 

municipal waste management in the municipal companies.  

The city of Seville signed the European Circular Cities Declaration proposed by ICLEI in 

October 2020. The Declaration was launched at the 9th European Conference on Sustainable 

Cities & Towns – Mannheim2020, at the policy panel Circular Economy in Cities. The city of 

Seville committed to identifying circular targets, implementing a circular economy approach 

into decision-making, promoting the circular economy in procurement, and reporting on 

progress to the ICLEI (Network of Local Governments for Sustainability). 

The demonstration actions in Seville under the CityLoops project implementation have 

contributed environmental and procurement programs of the municipal companies providing 

comments and suggestions to the Environmental and procurement departments. 

The CityLoops project implementation has strengthened the know-how in circular waste 

management issues within municipal companies. The results and suggestions from the Seville 

team have served as a catalyst to generalise the inclusion of circular clauses in the 

procurement of Emasesa and to reduce the illegal CDW dumping increasing the awareness 

commitment of Lipasam increasing the visualisation and information of the Clean points. 

The experience from demonstration actions in Seville has shown that there is a need for 

development in Seville's tendering practices so that procurement can promote a circular 

economy approach. Currently, the benchmark for tendering is a balanced price/quality. 

Legislation approved by the public authorities enhances in the first place the minimization and 

reuse of CDW, in the second place the production of recycled aggregates through the use of 

authorized treatment plants, and in the third place the valorisation of those wastes that are not 

suitable for recycling, it must be always considered as a last option its elimination in an 

authorized landfill. However, in Spain, CDWs are being treated inappropriately. Project 

designers and construction managers do not consider in most cases the recycled aggregates 

of CDW as valid materials for new constructions, the main reason for this besides the lack of 
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legal regulations, is the scarce knowledge of recycled aggregates and their use as granular 

layers in pavements and as recycled sand in pipelines.  

CityLoops demonstration actions in Seville have promoted the generalized inclusion of the 

circular clause for the circular CDW management in the procurement of Emasesa maintenance 

works and in the development of a quality assessment tool for the use of CDW as recycled 

aggregates in water and sewage infrastructures.  

As a main output of the CityLoops project, new best practices guidelines have been drawn up 

to promote the circular economy in CDW management. The best practices propose new 

qualitative requirements, standards and incentives to promote a circular economy approach. 

Overall, nine workshops and seminars/webinars have been organized by the CityLoops Seville 

Team for the decision-makers, procurement personnel, and other stakeholders of the 

construction- and demolition sector in Seville. In those workshops, the participants developed 

ideas and solutions for better upcycling of circular CDW management. 

 

o 4.2 Impacts 

The impacts of the demonstration actions have been evaluated considering the selected 

indicators in the Evaluation Plan. The demonstration action 1 has enabled the CDW circular 

management in the maintenance work in Emasesa as well as increase the monitoring of the 

use CDW as recycled aggregates in the sub-base of their construction works. The quality and 

standards requirements like were analysed according to the Instrument made by Emasesa. 

Based on lessons learned from the demonstration actions, a fruitful discussion has been made, 

which resulted in the development of a best practices guidelines. 

New IT tools have been developed to promote the circular economy in the decision-making 

process in the municipal companies and to increase the visibility of the circular actions as well 

as awareness on citizens. An IT tool on the optimisation of CDW flow has been developed and 

lunched to increase the visibility and use of the Clean points by citizens as well as support the 

awareness campaign to reducing the illegal CDW dumping. Additionally, this IT tool has been 

tested by Lipasam as Waste managers in order to enable the decision-making process on 

future scenarios in the Clean points requirements. Another IT tool has been also developed 

under the demonstration actions, a wellbeing monitoring tool has been lunched to increase the 

dissemination of the different indicators of wellbeing (social, economic and environmental 

indicators) show the city according to the dataset provided by the municipality of Seville and 

their public companies. Additionally, this IT tool has been tested by Lipasam, Emasesa and 

the municipality of Seville as municipal managers in order to enable the decision-making 

process on future scenarios to increase the circularity of the city and the set of indicators to 

consider measuring the wellbeing of the citizens. 

The selected indicators are presented in the next tables. The planned outcomes and their 

interim review are summarized in the following tables. 
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Table 1. Impacts of demonstration action 1 

Planned Outcome 1: Strengthened awareness and knowledge of the improvement of 

CDW management among the main stakeholders and other socio-economic agents 

related to the bases of the circular economy. 

Indicator Baseline result Final result 

CE-related knowledge 

building campaigns: 

Qualitative description. 

0 4 

CE-related knowledge 

building campaigns: Impact 
0 4 

Circularity-related 

stakeholder activities 

- Personalized emailing 

explaining project and 

purpose of the workshop. 

No. of people reached: 11. 

- Individual phone calls and 

snowball sampling: No. of 

people reached: 11. 

- First round of preparation 

meeting for workshops: No. 

of people reached: 11. 

- Workshop: No. of people 

reached: 14. 

4 

Communication measures 

on circular transformations 

and waste prevention 

0 4 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome achieved. A broad range of stakeholder outreach activities has been carried out 

in accordance with the plan. 

 

Planned Outcome 2: Increased share of “circular” indicators and specifications in tender 

documents and contracts. 

Indicator Baseline result Final result 

CityLoops indicators used in 

procurement tenders and 

contracts 

0 1 
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Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. Previously tenders in Emasesa were mostly awarded based on the 

optimal balance price/quality. In the demonstration action, circularity criteria were included 

in all tenders. 

 

Planned Outcome 3: Increased use of recycled CDW by construction companies in the 

City. 

Indicator Baseline result Final result 

Number of tenders 

submitted by companies 

offering the use of recycled 

CDW 

12 368 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. Previously tenders in Emasesa were mostly awarded based on the 

optimal balance price/quality. In the demonstration action, circularity criteria were included 

in all tenders. 

 

Planned Outcome 4: Increased amount of CDW that is prepared for recovery/recycling, 

and therefore reduced amount of material that is deposited in landfills, in accordance with 

Directive 851/2018 and 850/2018. 

Indicator Baseline result Final result 

Quantity of material 

subjected to recycling 
20 Tn/year 21 Tn/year 

Landfilling rate 68% 65% 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. In the demonstration action, circularity criteria were included in all 

tenders. Additionally, the contracted company should show at the end of the demolition 

and construction work an environmental report which is contemplated to specify the waste 

management done. 

 

Planned Outcome 5: Increased amount of recycled materials used in the construction 

projects, compared to similar construction projects. 
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Indicator Baseline result Final result 

Number of projects that 

implement CDW valorisation 
0 2 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. In the demonstration action, circularity criteria were included in all 

tenders. Results show an increase in the companies that offer the valorisation and use of 

CDW in their demolition and construction works. 

 

Planned Outcome 6: Increased amount of soil reuse. 

Indicator Baseline result Final result 

Number of projects that 

implement reused soil 
0 2 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. In the demonstration action, circularity criteria were included in all 

tenders. Results show soil produced during the demolitions phase and it was re-used in 

the construction phase. 

 

Planned Outcome 7: Reduced use of virgin materials. 

Indicator Baseline result Final result 

Share of local secondary 

materials in domestic 

material consumption 

0 3,235 Tn 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. In the demonstration action, circularity criteria were included in all 

tenders. Results show an increase in the companies that offer the valorisation and use of 

CDW in their demolition and construction works. This way the use was reduced in the 

demonstration actions. 

 

Table 2. Impacts of demonstration action 2 

Planned Outcome 1: Increased knowledge of CDW management among citizens and 

small producers. 
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Indicator Baseline result Final result 

Communication measures 

on circular transformations 

and waste prevention 

0 

1 Action: Installation of 15 

billboards in areas where 

they are repeatedly 

abandoned CDW.  

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome achieved. A broad range of stakeholder outreach activities has been carried out 

in accordance with the plan. Additionally, an awareness campaign and the CDW flow 

optimization tool were launched.  

 

Planned Outcome 2: Increased use of clean points for CDW management by citizens and 

small producers. 

Indicator Baseline result Final result 

Number of visits to the clean 

points 
254,544 users 268,504 users 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. Results show an increase in the number of users in the Clean points. 

From 254,544 users in 2019 to 268,504 users in 2021. +5.5%.  

 

Planned Outcome 3: Increased amount of CDW managed through the clean points by 

citizens and small producers. 

Indicator Baseline result Final result 

Amount of CDW collected at 

the clean points 
25,774 tons 27,914.52 tons 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. Results show an increase in the number of users in the Clean points 

as well as the amount of CDW. From 25,774 tons in 2019 to 27,914.52 tons in 2021. 

+8.3%.  

 

Planned Outcome 4: Reduced illegal dumping and landfilling of CDW in the city. 

Indicator Baseline result Final result 
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Assessment of illegal 

dumping sites 

0 (visual estimation by 

technicians) 

Results show a slight 

reduction in the illegal CDW 

managed in the parcel 

selected in the project 

(visual estimation by 

technicians) 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. Results show a reduction in the illegal CDW managed in the identified 

places in which the awareness campaign has been installed.  

 

Table 3. Impacts of demonstration action 3 

Planned Outcome 1: Increased interest in the guidelines and tools among public 

companies and other stakeholders. 

Indicator Baseline result Final result 

Circularity-related 

stakeholder activities 
0 4 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome achieved. A broad range of stakeholder outreach activities has been carried out 

in accordance with the plan.  

 

Planned Outcome 2: Increased participation of stakeholders in the assessment of the 

guidelines. 

Indicator Baseline result Final result 

Number of external agents 

who express interest in 

guideline assessment 

0 3 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome achieved. A broad range of stakeholder outreach activities has been carried out 

in accordance with the plan.  

 

Planned Outcome 3: Increased commitment of citizens to circularity. 
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Indicator Baseline result Final result 

Number of visits to the 

applications 
0 13390 visits 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. Results show an increased interest and commitment according to the 

number of visits to the IT tools.  

 

Planned Outcome 4: Increased amount of recycled CDW. 

Indicator Baseline result Final result 

Amount of recycled CDW 

from large producers 
0 4,912,000 kg 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. In the demonstration action, circularity criteria were included in all 

tenders. Results show an increase in the companies that offer the valorisation and use of 

CDW in their demolition and construction works.  

 

Planned Outcome 5: Increase in initiatives on circular CDW management. 

Indicator Baseline result Final result 

Number of companies 

implementing CDW 

valorisation measures 

0 3 

Outcome review 

Assessment results including reasons for not reaching or exceeding planned outcome 

Outcome reached. In the demonstration action, circularity criteria were included in all 

tenders. Results show an increase in the companies that offer the valorisation and use of 

CDW in their demolition and construction works.  

 

o 4.3 Economic Analysis 

▪ 4.3.1 Economic assessment of demonstration 

Demo action 1: Renovation of water pipelines with circular material management 
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Demonstrative Place 1 (Proceeding Nº 061/21): Project for the conditioning and improvement 

of the supply and sanitation networks of Corral de la Caridad Street, in the Pino Montano 

neighbourhood. North District, Seville. 

The total budget for this work was € 665,950.62, in the paving stage, the budget was € 

202,059.48. The waste management accounted for a total of € 24,124.34, including the CDW 

valorisation commitment. The waste management costs accounted for about 3.62 % of the 

contract amount. The unit price for the natural material used in the sub-base in the paving 

stage is € 5.50 while the unitary price for the artificial aggregates (valorised CDW) is € 13.62. 

In this work, a total amount of 991.95 m3 of natural material was used while 378.83 m3 of 

artificial aggregates. Thus, € 12,568.01 and € 11,558.10 were spent using natural material and 

valorised CDW as sub-base in the paving stage, respectively. 

Demonstrative Place 2 (Proceeding Nº 250/20): Project to improve sanitation networks in the 

Tablaba Industrial Sector. Los Remedios District, Seville. 

The total budget for this work was € 1,098,737.33, in the paving stage, the budget was € 

171,632.27. The waste management accounted for a total of € 37,910.42, including the CDW 

valorisation commitment. The waste management costs accounted for about 3.45 % of the 

contract amount. The unit price for the natural material used in the sub-base in the paving 

stage is € 5.50 while the unitary price for the artificial aggregates (valorised CDW) is € 13.62. 

In this work, a total amount of 1,663.00 m3 of natural material was used while 1,105.00 m3 of 

artificial aggregates. Thus, € 12,294.77 and € 18,667.50 were spent using natural material and 

valorised CDW as sub-base in the paving stage, respectively. 

Demo action 2: Optimising clean points 

The CWD flow optimization tool: The total budget to develop the IT tool was € 30,000.00, this 

amount was split into the following areas of development i.e., design and plan of the required 

functionalities and interface; description of the technical specifications; functionalities 

development; required data identification, collection, and dataset development; and the 

interface development. The following table summarises the cost for each area of development. 

Area of development Cost (€) 

Design and plan of the required functionalities and interface 5,000.00 

Description of the technical specifications 4,000.00 

Functionalities development 8,000.00 

Required data identification, collection, and dataset development 3,000.00 

Interface development 10,000.00 

Total Cost of IT tool development 30,000.00 

 

Communication campaign for the prevention of illegal dumping: The communication and 

information action in areas where CDW is dumped illegally has been subcontracted. The aim 

of this action is about warning of such non-compliance and explain the alternatives to properly 

manage this type of waste. In the action were contemplated the following concepts: 

• Creativity for the campaign “Illegal dumping areas”. 

• Design and production of 15 posters 

• Creation and dissemination of online campaign in the areas of interest for 1 year (with 

three waves of 1 month each) 

• 2-minute video report. 
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The external cost of this action was around € 9,000. 

Demo action 3: Data driven decision making and Best Practice Guidelines for CDW 

Management in Seville 

The Well-being monitoring tool & City platform: The total budget to develop the IT tool was € 

36,000.00, this amount was split into the following areas of development i.e., design and plan 

of the required functionalities and interface; description of the technical specifications; 

functionalities development; required data identification, collection, and dataset development; 

and the interface development. The following table summarises the cost for each area of 

development. 

Area of development Cost (€) 

Design and plan of the required functionalities and interface 6,000.00 

Description of the technical specifications 4,000.00 

Functionalities development 8,000.00 

Required data identification, collection, and dataset development 3,000.00 

Interface development 15,000.00 

Total Cost of IT tool development 36,000.00 

▪ 4.3.2 Business case 

Recycling of CDW to artificial aggregate production 

The current situation of the business case in Seville is defined by a short value chain structure with a 

few agents focused on CDW valorisation. No more than 2-3 agents centralize most of the CDW 

valorisation flows. Additionally, the prices of the natural aggregates are less than half in comparison with 

the artificial aggregates (vaporized CDW) i.e., 5.50 €/m3 and 13.62 €/m3, respectively. Thus, there is 

limited interest in the use of artificial aggregates (valorised CDW) by the most of constructors. However, 

circular initiatives like procurement in Emasesa in their maintenance water pipeline work or the circular 

CDW management by Lipasam could help and increase the private interest in the main actors of the 

value chain. In fact, the stakeholder engagement strategy made during CityLoops implementation 

showed interest in some of the main constructors to adapt their work including CDW valorisation.  

However, the economic feasibility is not even considered attractive or acceptable unless the CDW 

valorisation gives them the contract as in the procurement made by Emasesa. But in those cases, the 

quantity of artificial aggregates is balanced in order to contain the excess cost. So, adopting circular 

criteria in tendering demolition projects not only in Emasesa but also in other municipal companies and 

upscaling all demolition works planned in Seville could increase the collection of CDW for recycling, the 

focused agents on CDW valorisation as well as competence and thus could be the key to changing the 

balance in favour of recycled aggregates. Also, a gate fee for the collection of the CDW could stimulate 

the recycling business concept. 

Optimising clean points 

The improvement in CDW management, in addition to providing new market opportunities, brings with 

it environmental, social and economic benefits that affect the interests of society as a whole, as is the 

case of minimizing abandoned CDW in urban areas and promoting and optimize the management of 

this waste through clean points. In Seville there are still areas where waste is abandoned, being 

construction and demolition waste (CDW) from minor construction works at households frequent in these 

areas.  
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Among the environmental and social impacts that this causes, it is worth highlighting the contamination 

of soils and aquifers in areas of uncontrolled dumping, landscape deterioration, degradation of the urban 

areas, citizen unrest and the elimination of this waste without taking advantage of its valuable resources. 

In accordance with Spanish legislation (Law 7/2022, of April 8, on waste and contaminated soil for a 

circular economy), construction and demolition waste is not considered municipal waste, so in theory, it 

would not what to be managed through this flow, although it allows municipalities to decide, if the 

amounts can be assimilated to domestic waste, to be able to manage them through municipal resources, 

as is the case of the network of Clean Points (civic amenity sites of each city), being the case of Seville.  

Moreover, whether CDW is abandoned in public areas, its removal must be carried out by the 

Municipality, being the case of Seville, LIPASAM, the municipal waste management company that 

belong to the city council of Seville.  This fact supposes an important economic effort, added to the 

previous impacts. 

The network of Clean Points of Seville (civic amenity sites) is created and promoted as a measure to 

optimize the collection and management of this kind of waste, thus avoiding its abandonment, 

minimizing the environmental, social, and economic impacts that this causes, passing from a dispersed 

collection, to a centralized and ordered one. Currently, the use of Clean Points is free for users, 

establishing a limit on the amount of waste to be deposited per user, clean point, and day (15 bags).  

One of the ways to optimize the CDW collection from minor construction works is through in the Clean 

Points, also trying to maximize the performance of these facilities. In practice, this means that efforts 

must be made to drive and pull the management of this kind of waste through these facilities, in a 

centralized manner, and to minimize scattered collection in uncontrolled areas. Centralized collection 

through clean points means saves in terms of resources (personal and economic). Instead of having 

several teams of people assigned to collect CDW abandoned, scattered throughout the city, which is 

quite expensive, in this case we have a facility where the users themselves transport their CDW there, 

which means less logistics for waste collection services, less emissions, etc. In addition, from a point of 

view of waste valorization, through the clean point, an adequate segregation of the same is ensured, 

which is destined for recycling and/or use as filling in degraded soils, instead of its disposal in a landfill. 

Through the promotion of the use of clean points, in addition to these benefits, it means that the flows 

of this waste do not end up on public areas, which means an improvement of the urban areas at an 

environmental and social level. 

The promotion of the use of clean points for the deposit of CDW results in an improvement in the 

optimization of resources for the local management of this waste. Through the actions to try to minimize 

the abandonment of waste (based on communication, inspection, etc.), in parallel, the use of clean is 

promoted, where a deposit and adequate management of the CDW is ensured. 

The abandonment of CDW supposes the collection from scattered points of the city, which supposes a 

greater consume of resources (personnel and machinery) compared to the management through clean 

points. It is estimated that in economic terms, the collection of abandoned CDW is 3.7 times more 

expensive, per ton of CDW, than its equivalent in clean points. This means that there is a wide margin 

of improvement for cost optimization. 

In terms of CO2 emissions in logistics (movement of machinery for cleaning uncontrolled dumps, and 

transport to the treatment plant), the collection of abandoned CDW represents 62% more CO2 emissions 

per ton of CDW (For this estimation, emissions from the waste treatment are not considered, because 

of both collection options are managed in the same manner, through recycling and use to fill degraded 

land. 
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Likewise, other actions, analysis and decision making can result in the improvement in the use of 

resources for the management of this waste through clean points, either by organizational changes, 

search for new treatment points closer to the origin and/or the expansion of the network of clean points 

in the city, to provide greater coverage. 

The effort to drive the flow of CDW waste that is abandoned, instead of being deposited in clean points, 

brings with it other benefits such as an improvement of urban areas in social, landscape and 

environmental hygiene terms and lower energy consumption in logistics (transport and other waste 

management operations). Finally, greater control in the segregation and deposit of CDW can help to 

study new applications of this waste after its treatment, due to a higher quality and purity of each of the 

fractions that are contained in the CDW. 

FERMOVERT oversees the transformation and selling of CDW in Seville. Potential valorisation options 

to reduce the landfilling of CDW will be evaluated, considering the placement of treatment plants. This 

will also define the characteristics that such CDW must fulfil to be used in construction works. A business 

case will be prepared according to the template prepared in CityLoops, e.g., assessing the possibility of 

reusing CDW as filling elements in EMASESA’s construction works. 

 

5. Conclusions 

o 5.1 Lessons learned 

The main challenge in municipal procurement in Seville is to change the current practice in which the 

price is the main tendering criterion to add a circular criterion valorising the produced CDW. Emasesa 

the municipal company on water and wastewater management has gone from including the circular 

criterion in the 23.53% of the procurements (before CityLoops implementation) to 100% in the 

procurements currently (at the end of the implementation period). This positive evolution including 

circular criterion has been possible thanks to the interest shown by the local stakeholders in the 

engagement strategy carried out among workshops, and Collaborative Learning Networks meetings 

under the CityLoops project. This increasing interest could be checked by the percentage of the offers 

submitted in the tendering processes during CityLoops implementation which has gone from 98% to 

100%. Although it may seem like an insignificant increase, it must be considered that it has gone from 

25% of tenders that include the circular clause to 100% and that makes a significant increase. 

The rising awareness of the circular economy concept is a major driving force for establishing and 

operating clean points. This awareness is driven by the limited availability of landfills and the legal ban 

on landfilling less than 10% of waste collected by 2030.  

Actions to reduce uncontrolled CDW abandonment (communication and inspection mainly) and the 

concept of the clean point are applicable to all municipalities, cities, or countries. The implementation of 

clean points in cities can be limited due to space constraints. Recyclability also depends on available 

markets for the ulterior use of the product obtained under this process. In addition, the implementation 

of this tool could be strongly supported by other instruments such as the pay-as-you-throw system or 

incentives for a “strong” environmental awareness due to the use of segregation mechanisms (such as 

clean points) instead of mixed waste disposal. 
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Some lessons learned about the experience of managing clean points and implementing actions against 

CDW abandonment are:  

- Distributed presence of clean points around the city. 

- Separate collection of as many fractions as possible and the possibility to drop off professional CDW, 

under the limits established. 

- Training of the staff of clean points to maximize CDW recycling and appropriate management.  

- Proximity of the sites to citizens (e.g., easily accessible with a car and nearby to residential areas).  

- Long opening hours to enhance convenience for citizens. 

- Regular inspection of “frequent” areas where waste is abandoned. 

- Try to implicate the neighbourhood of the surrounding areas.  

- Inform recurrently about possible sanctions for CDW abandonment. 

- Maximise the divulgation of CDW collection service and facilitate users' actual information of the clean 

points (IT tool). 

- Optimise the infrastructure and facilities according to actual requirements (including machine learning 

methodology to analyse available data). 

- IT tools could increase the users' commitment, 6,824 visits to the tool in the last 12 months. 

There are a lot of socio-economic and environmental indicators related with the wellbeing in a city. A 

good understanding about the impact of those indicators in the wellbeing can facilitate the transition to 

a circular economy. Further analysis and a frequent update of the dataset as well as the selected 

indicators is required in order to help in the decision-making process on circular economy and required 

mechanisms. In the implementation phase of the demonstration actions, Emasesa and Lipasam set a 

target in their Strategy to enable the transition to a circular economy focused on the circular management 

of CDW as well as to minimise the illegal dumping of CDW. Good monitoring of the implementation 

actions made during CityLoops implementation as well as keeping fluent communication with the other 

municipal companies of the municipality as well as private stakeholders will allow to scale up the circular 

economy approach in the city. From results, it has been highlighted that the municipal waste 

management as well as the house renting pressure in the city have critical impact in the wellbeing of 

citizens. For this reason, in September of 2023 Lipasam will stablish specific meetings with different 

associations a municipal stakeholder in order to adapt the municipal waste collection service in those 

districts with higher house rent pressure. Finally, CityLoops results contribute to the development of the 

Local waste prevention and management Plan of Seville (currently in draft status). 

In a society in which inexhaustible amount of information is within reach of a click on your mobile phone, 

there is a growing need to use different means of dissemination to reach the widest range of people with 

information that helps make the transition to a circular economy as successful as possible. Therefore, 

the development of IT tools that help municipal managers makes decisions is of great help since they 

analyse a large amount of data and can advance data analysis and different future scenarios, thanks to 

the methodologies of Machine Learning. However, deploying these tools with public information for 

citizens and users of public services not only helps maximize the dissemination of the actions carried 

out by the municipality in the circular economy but also contributes to increasing the social commitment 

of citizens and the increase in the use of services at their disposal. Results showed this increase in the 

number of visits to the IT tools i.e., 6,877 visits (CDW optimisation tool) and 7,824 visits (WB tool) in the 

last year of the project implementation. 

 

▪ 5.1.1 Stakeholder engagement 

The main lesson learned from stakeholder engagement has been that a significant change in a city like 

Seville i.e., a municipality that manages around 700,000 inhabitants takes a long time, needs the 
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commitment of all the municipal companies as well as has to be backed up by political leaders and 

leading civil servants. The local Seville cluster prepared the CityLoops involvement with the participation 

of two municipal companies i.e., Lipasam and Emasesa with the coordination of the municipality and 

the collaboration of a private company. This means that the demonstration actions planned for the 

CityLoops implementation were focused on the development area of these two municipal companies 

and so, a more general ambition was lacking. CityLoops project has allowed the development of several 

demonstration actions on circular economy in parallel, additionally, it is known that other municipal 

companies have been involved in other approaches testing and demonstrating the circular economy 

approach. However, a common strategy is needed in order to optimize the local resources which could 

increase and strengthen the private engagement in a holistic approach emphasizing the critical role that 

the private sector held in the circular CDW management. The interest observed in the engagement 

activities done in CityLoops as well as the business promotion that Seville shows has attracted enough 

companies from the private sector that makes it desirable to scale up these practices in other municipal 

areas. 

▪ 5.1.2 Procurement 

The main challenge on procurement was that the CityLoops managers from Lipasam and Emasesa are 

not decision-makers in the Seville municipality nor other municipal companies' procurement processes. 

Those managers have collaborated with their internal procurement departments and have provided 

advice to the procurement units of the municipality, but final decisions are out of their scope. The planned 

actions for the CityLoops project were focused on these two municipal companies in order to scale up 

the circular criterion on Emasesa's tendering and reduce the illegal CDW dumping managed by 

Lipasam. The discussion on the technical changes in the procurement practices with the other municipal 

companies and stakeholders was just started with CityLoops project implementation, so the 

implementation into their procurement process, even after receiving good feedback, is up to their own. 

The main lesson learned has been that an organizational change has to be designed at the strategic 

level. Policy decision-makers have the position to set clearly defined circularity criteria and monitor their 

implementation. The work started with CityLoops will contribute to enhancing collaborative connexions 

and support circular approach in all the municipal companies.  

The CityLoops team from Seville suggests several practice changes:  

• Plannification: Apply measures to minimize waste generation; promote training for the handling and 

maintenance of machinery transport of soil and debris; and collect in the Waste Management Study 

the possibility of on-site recycling whenever the conditions allow it.   

• Classification/segregation at work: Separate the typology of non-hazardous waste from 1m3 in inert 

or stony, and the rest of non-hazardous waste; when this is not possible due to limited space, such 

a separation has to be made by an authorized manager which delivers the documentation that 

demonstrates the separation; If the separation is made on site, these will be stored in suitable 

containers, duly protected marked; verify that no other waste is dumpy outside the work; comply 

municipal regulations; the collection of waste from the root zone should be avoided; the storage 

time should be less than 2 years; the storage and collection of soil should be located in suitable 

areas avoiding risks like direct pressure or overload; and don't accumulate soil in the edge of 

trenches. 

• Cleaning: Maintain order and cleanliness in the work for both supplied material and waste and avoid 

dragging waste or materials into the excavation area or to the drained works.  

• Reuse of materials on site: try to reuse all possible materials e.g., paving stones the pavements.  

• Recycling of materials on site: Recycle inert or stone material by mobile machinery by Authorized 

Manager. 

• Valorisation of soil from excavation: Promote the valorisation of clean excavation soil for reuse in 

works as raw material. 
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• CDW transport: Signpost access area and route within the work to avoid unnecessary travels; that 

container should always be covered with a tarpaulin to avoid dust propagation; and debris will not 

exceed the side closures of the containers. 

▪ 5.1.3 Organisational changes 

Policy decisions are needed to uniform procurement strategies and CDW circular 

management. In this way, the municipality and all municipal companies could implement 

common goals on circular economy that maximise the impact of circular procurement as well 

as CDW circular management and strengthen the CDW recycling business concept.  

Fluent communication and coordination are required between the municipal companies and 

the municipality. Standardisation of the minimum requirements in procurement with an 

evaluation team that studies in-deep case by case could enhance a sound replication and/or 

scale-up of the demonstration actions carried out during the CityLoops project implementation. 

▪ 5.1.4 Data collection and monitoring 

Demonstration actions under the Emasesa water pipelines maintenance and renovation works 

pointed out the development requirements in the data management of construction and 

demolition materials and procurement monitoring. CDW estimation are collected in all works 

both in the work implementation memory and waste management plan. However, these data 

are rarely used in the decision-making process. Additionally, the amount of produced CDW is 

collected but transporting and final manage of CDW is currently no specify. The demonstration 

actions under CityLoops observed that produced CDW was manage by the authorized 

managers with the CDW valorisation as main commitment. Therefore, data management still 

needs to be developed in order to maximise their use and impact in the circularity evaluation 

implementing this analysis in the decision-making process. 

Demonstration actions related to the IT tools development needed deep searching work on 

data collection. Data collected was mainly found in the municipal annual memories as well as 

waste data were collected from Lipasam. Datasets have been developed with collected data 

in order to develop the different functionalities of the IT tools. During the implementation phase, 

local managers tested new data in these datasets, and it is expected that local managers 

increase the amount of data in datasets in order to increase the accuracy of the IT tools and 

gain more functionalities. 

Regarding the demonstration action focused on the clean points, one of the challenges related 

to data collection has been the carrying out surveys to find out the origin of the CDW, if the 

user was a professional/citizen, etc. 

To facilitate and encourage the carrying out of surveys, they were carried out by hand, which 

has entailed significant subsequent work to digitize the results. Likewise, during the conduct 

of the survey itself, some users were suspicious of the reason for the said survey. In order to 

resolve this, the reasons were explicitly stated in the own sheet. 

The civic amenity site operator recorded the responses to each of the surveys. It would be 

interesting to include this type of question in the daily operations of the civic amenity sites, and 

for these to be recorded directly by the operator using digital resources, such as tablets, in 

order to facilitate the subsequent data processing. 
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o 5.2 Future perspectives 

The gained knowledge throughout demonstration actions made under the CityLoops 

implementation period has produced the development of best practices guidelines which will 

be implemented into the internal practices both in Emasesa and Lipasam. The assessment of 

the potential changes from a linear economy to a circular economy approach is under 

discussion in the municipality. So, the best practices guidelines, as well as the gained 

knowledge thanks to the demonstration actions made under the CityLoops project 

implementation, should help to identify the potential improvement of the CDW valorisation as 

a common goal for all the municipal companies which additionally could act as the catalysts 

for the development of the CDW valorisation business model promoting the use of recycled 

aggregates to replace natural aggregates. Finally, a focus meeting has been arranged with the 

regional government due to the interest generated by the demonstration actions carried out in 

the implementation period in order to discuss and search for potential replications at the 

regional scale, this meeting was held in the municipality facilities in May 2023. 

o 5.3 Assessment of replicability/recommendations 

The transition to a circular economy approach in a city takes a long time, needs the 

commitment of all the municipal companies as well as has to be backed up by the political 

leaders and leading civil servants. A common strategy is needed to strengthen the 

collaboration public-private engagement in a circular economy approach emphasizing circular 

CDW management. Policy decision-makers have the position to set clearly defined circularity 

criteria and monitor their implementation. Policy decisions are needed to uniform procurement 

strategies and CDW circular management. In this way, the municipality and all municipal 

companies could implement common goals on circular economy that maximise the impact of 

circular procurement as well as CDW circular management and strengthen the CDW recycling 

business concept. Standardisation of the minimum requirements in procurement with an 

evaluation team that studies in-deep case by case could enhance a sound replication of the 

demonstration actions carried out under the CityLoops project implementation. 

Instrument and IT tools developed and tested under the CityLoops project in Seville can be 

replicated in other cities. The Quality Assessment Tool is a useful instrument to check the 

potential use of the CDW as artificial aggregates in the sub-base of roads and pavements 

whatever the origin of the CDW. So, Seville CityLoops team highly recommends considering 

the instrument and guidelines for monitoring and managing not only the use of artificial 

aggregates on the pavement work of water pipelines substitution but also in any kind of work 

that need pavement. 

CDW flow optimisation tool and well-being tool are useful tools for replication, although good 

practices are live documents that continuously growing with the gained experience and 

knowledge. The CDW flow optimisation tool is a good support in the management of the clean 

points considering their simulation into the decision-making process and a good way to 

maximise their use by citizens and small CDW producers. The tool was already replicated to 

manage and increase the use of eco-points disseminate by all the city to manage other kind 

of waste out of the usual municipal waste. Finally, the well-being monitoring tool is a good 

support to consider their simulations into the decision-making process implementing circular 

economy activities in the city (in the planning stage) and a good way to maximise the citizens' 

knowledge and commitment on circularity and other kind of sustainable activities planned 

along the city. 
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6. Annexes 

ANNEX I. ENVIRONMENTAL CRITERIA IN THE TENDERING PROCEDURE (EMASESA). 
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ANNEX II. DOCUMENTATION PRIOR TO SUPPLY: QUALITY CERTIFICATES CDW (SIDERURGICA 

SEVILLANA). 
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ANNEX III. RECEPTION CONTROL: TESTS IDENTIFICATION OF THE MATERIAL 
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ANNEX IV. EXECUTION CONTROL: COMPACTION TESTS 
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ANNEX V. RECEPTION CONTROL: TESTS IDENTIFICATION OF THE MATERIAL  
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ANNEX VI. EXECUTION CONTROL: COMPACTION TESTS  
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ANNEX VII. BEST PRACTICES GUIDELINES  

Introduction 

This Best Practices Guidelines was born from Emasesa, the Metropolitan Company Supply 

and Sanitation of Water in Seville in order to create a database of sustainability in their works. 

It is intended to establish a Reference Manual practical and complete so that the agents 

involved in the execution of the promoted works by Emasesa, can adopt criteria environmental 

conditions that support their activity daily minimizing the environmental impact of the works on 

the environment and reducing the possible inconvenience caused by these the citizenship. 

Within the environmental objectives of Emasesa are the commitments acquired to in order to 

develop works where good practices and application of environmental improvements suppose 

a reference for companies that develop them. The purpose of this Manual is materialized as: 

• Reference tool to be able to meet the Development Goals Sustainable Development 

(SDG) of the United Nations. 

• Support instrument for compliance with the Comprehensive Waste Plan of Andalusia 

and the State Waste Framework Plan. 

• Guide for compliance with environmental regulations applicable to works and actions 

to repair breakdowns, conditioning and extension of the water supply and sanitation 

networks Emasesa. It will also serve to establish commitments contractual binding for 

the contractor and the construction management. 

• Resource of impulse and motivation for the implantation of an economy circular in the 

field of development of the activities carried out by Emasesa. 

• Implementation method to improve actions and executions of works in a sustainable, 

responsible and preventive way. 

• Acquire and achieve a real environmental commitment in works. 

• Tool for the awareness of collaborating companies of Emasesa. 

• Instrument to publicize good practices and habits of work of Emasesa, which increase 

the environmental quality during the execution of his works. 

The scope of the guide will be reviewed annually by those responsible for its possible 

expansion, improvement or correction and its adaptation to social conditions, environmental 

and prevailing legislation. 

Waste Management 

We define the circular economy as an economic system in which the value of products, 

materials and other resources of the economy lasts as long as possible, boosting its efficient 

use in the production and consumption, thus reducing the impact environmental impact of its 

use, and reducing waste to a minimum and the release of dangerous substances in all phases 

of the life cycle, where appropriate by applying of the waste hierarchy. A circular economy 

seeks to reduce pressure on natural resources, and betting for ambitious waste management. 

This fact is favoured and facilitated. Construction and Demolition Waste (CDW) holds 
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characteristics that favour circularity and their life cycle, provided they are reversed efforts in 

their reduction and in their classification, reuse, recovery and recycling. 

The activity carried out by Emasesa in the renovation and maintenance works supply and 

sanitation networks in Seville and its metropolitan area, is the main source of waste in the 

entity. That is why it is desired to invest special energy and dedication to promoting good 

practices in this area, being of great relevance the block Waste Management within the 

Manual. 

The importance of correct waste management in Emasesa works 

The generation of waste, as well as the management carried out on them, is one of the main 

environmental factors to consider in a work Emasesa pays special attention to this aspect, 

since it knows the possible impacts environmental deriving from poor management and wants 

to achieve proper sustainable development in all his works. 

All the tasks to develop in the management of waste, from the reduction, classification, 

collection or storage, reuse, recovery, transportation and delivery to managers external factors, 

are crucial in reducing the impacts environmental that derive from a work. For this, it is 

necessary to know the obligations laws that each of the actors involved has in a work, so that 

it can be ensure proper waste management. 

Emasesa is committed to the development of good practices aimed at the application of the 

principles of the circular economy. 

 

 

Recycling 

Reduction 

Valorisation 

Classification 

Reuse 
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Regulations and application planning 

The regulations applicable to a work in waste matter is as follows: 

• Law 7/2022, of April 8, on waste and contaminated soils for an economy circular. 

• Law 5/2013, of June 11, which modifies Law 16/2002, IPPC and Law 22/2011, waste 

and contaminated soil. 

• Law 11/2012, of December 19, on measures environmental issues (which modifies 

some aspects of the Law 22/2011). 

• Royal Decree 105/2008, of February 1, by which regulates the production and 

management of construction and demolition waste. 

• Order APM/1007/2017, of October 19, on general valuation rules of excavated natural 

materials to its use in landfill operations and works other than those in which generated. 

• Royal Decree 553/2020, of June 2, by which regulates the transfer of waste in within 

the territory of the State. 

• Royal Decree 1802/2008, of November 3, by which the Regulation on notification of 

new substances and classification, packaging and labelling of substances dangerous, 

approved by the Royal Decree 363/1995, of March 10, with the purpose of adapting its 

provisions to the Regulation (EC) No. 1907/2006 of the Parliament European Union 

and of the Council (Regulation REACH). 

• Royal Decree 108/1991, of February 1 on pollution prevention and reduction 

environmentally produced for asbestos. 

• Royal Decree 9/2005, of January 14, by which the relationship of activities is 

established potentially polluting of the soil and the criteria and standards for the 

declaration of contaminated soils. 

• Order PRA/1080/2017, of November 2, which modifies annex I of the Real Decree 

9/2005, of January 14, by which the relationship of potentially soil contaminating 

activities is established and the criteria and standards for the declaration of 

contaminated soils. 

• Decree 73/2012, of March 20, by the that the Waste Regulation is approved from 

Andalusia. 

• Decree 18/2015, of January 27, by which the regulation that regulates the regime is 

approved applicable to contaminated soils. 

• Spanish Circular Economy Strategy. Spain Circular 2030. 

• Circular Economy Action Plan 2021-2030. 

• Local Circular Economy Strategy. Federation Spanish of Municipalities and Provinces 

(FEMP) 2019. 

• Andalusia Comprehensive Waste Plan. Towards a Circular Economy on the Horizon 

2030 (PIRec 2030). 
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The Comprehensive Waste Plan of Andalusia. Toward a Circular Economy in Horizon 2030 

(PIRec 2030) has the purpose of establishing of the sectoral strategic framework for 

compliance in the Autonomous Community of the obligatory objectives in terms of waste 

marked by the regulations European and national, as well as reinforcing and accelerate the 

transition of Andalusia towards a circular economy. Among the waste considered in the 

PIRec2030 construction waste is found and demolition (CDW).  

The CDW, measured in volume, represent the highest EU waste stream. The Commission 

European Union published in 2018 a new protocol and EU guidelines for construction waste 

and demolition that aims to increase trust in the management process of construction and 

demolition waste and the confidence in the quality of recycled materials of this matter. This 

protocol is framed within the construction strategy 2020 and the circular economy package of 

the European Commission. 

The general objectives that will link prevention and waste management in Andalusia until the 

year 2030 are: 

• Guarantee adequate management of the entire of waste generated and transferred in the 

territory, ensuring the strict pecking order compliance established in the community 

directive in waste matter. 

• Promote innovation, in the field of those initiatives that promote improvements in 

production processes aimed at more effective use of resources and less waste generation, 

to which the value of the products and materials will be kept for the longest possible time, 

as well as an increase in reuse, recyclability and recovery material that implies a reduction 

of removal. 

• Promote industrial symbiosis in a way that the by-products generated in some activities 

become subjects’ cousins of others. Promote the use, by companies, of materials 

secondary premiums to take advantage of maximum material and energy resources 

contained in waste and reduce, where possible, the consumption of natural resources. 

• Apply the principle of responsibility of the producer to the agents who put in the market 

products that with their use become waste, and the principle of "whoever pollutes, pays" 

to the generators of waste. 

• Reduce the dumping of rejects from of the valorisation processes and of the fraction of 

non-recyclable waste through its valuation. 

• Analyse the efficiency of current systems collection, optimize treatments and carry out an 

integrated assessment of complete management processes, from production to final 

management. 

• Promote the construction of as many facilities recovery and disposal are necessary, so 

that Andalusia be self-sufficient in terms of management of all your waste is concerned. 

• Reduce the contribution to climate change of the activities associated with the generation 

and waste management. 
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Waste generated in the works 

Waste generated in a construction site or demolition are called Waste of Construction and 

Demolition (CDW) (article 2.a of Royal Decree 105/2008) and are identified within the 

European List of Waste (LER) published by Decision 2000/532/CE of the Commission, as 

amended by Decision 2014/955/UE and subsequent revisions. The list is divided into 20 

chapters depending on from the source of the waste. Waste which are marked with an asterisk 

(*) are considered hazardous waste in accordance with Directive 91/689/EEC. The residues 

of chapter 17 are the Residues of Construction and Demolition (CDW): 

Based on the accumulated experience and the Studies carried out on his own works 

EMASESA can conclude that the main actions or origin of the CDW in its activity developed 

are: 

• Demolition of pavement and sidewalk. 

• Excavation of trenches. 

• Demolition of isolated concrete elements.  

Regarding the type of waste produced by EMASESA in their works, based on the Reports 

annual generated, we get that 83% of the waste corresponds to land excavation (LER- 

170504), residue that is generated in greater proportion in the works, followed by of mixed 

waste (LER- 170107) and with barely 1% the production of waste corresponding to remains of 

concrete (LER- 170101) and fibre cement (LER 170605). However, the waste to be managed 

in a work can be very varied because they depend on the characteristics of the infrastructure 

or installation to run. 

The earths and stones not contaminated by hazardous substances reused in the same work 

(LER 170504), in a different work or in an activity of restoration, conditioning or filler, as long 

as it I  can reliably prove their destination to reuse, will be included among the materials to be 

managed by this Manual, since although it is not strictly framed within of the meaning of waste 

(according to article 3.1.a of RD 105/2008), it is essential to include your management within 

the scope of the waste generated in a work given that as we have seen corresponds to the 

largest volume of waste generated. 

To the waste generated in the works of construction and demolition that have legislation own 

(due to its nature or dangerousness) their specific regulations will be applicable, applying the 

manual for aspects not covered in it. 

Main actors in waste management and derived responsibilities 

To understand and learn about waste management, the actors involved must be identified, as 

well as the legal obligations derived from their position. 

Emasesa, in its involvement to ensure the least environmental impact derived from its works, 

is not only limited to ensuring legal compliance in terms of waste but is also committed to 

establishing additional control mechanisms. We now describe the actors involved, the legal 

obligations derived from their position and the control established by Emasesa for compliance. 
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WASTE PRODUCER 

Who is it? (According to Art. 2.e RD 105/2008) 

• 1st The physical or legal person holding the planning license in a construction or demolition 

work; In those works that do not require an urban permit, the natural or legal person who owns 

the real estate object of a construction or demolition work will be considered as producer of 

the waste. 

• 2nd The individual or legal entity that carries out treatment, mixing or other types of operations 

that cause a change in the nature or composition of the waste. 

• 3rd The importer or purchaser in any Member State of the European Union of construction 

and demolition waste. We can define it as the owner in whom the decision to carry out the 

work resides (more commonly: the promoter). 

Who is it? (According to Art. 2. ab Law 7/2022) 

«Waste producer»: any natural or legal person whose activity produces waste (initial producer 

of waste) or any person who carries out pre-treatment, mixing or other operations that cause 

a change in the nature or composition of said waste. It falls on the figure of the builder or 

contractor. (Fourth additional provision RD 553/20) In the case of shipments of construction 

and demolition waste, the holder of waste defined in article 2.f) of Royal Decree 105/2008 of 1 

December 2008 will be considered the initial producer. February, which regulates the 

production and management of construction and demolition waste. 

It falls on the figure of the builder or contractor. 

What obligations does the producer have? 

According to the Waste Law (art. 20): 

• Ensure proper treatment of your waste. Well done by itself; property entrusted to a merchant, 

or to an entity or company, all of them registered in accordance with the provisions of the Law; 

or deliver the waste to a public or private waste collection entity, including social economy 

entities, for treatment. 

• The responsibility of the initial producer or holder of the waste will end when the complete 

treatment of the CDW is duly documented by means of a certificate or declaration responsible 

for the final treatment facility. 

• Provide companies authorized to carry out waste management with the information 

necessary for its proper treatment. 

• Provide the Local Entities with information on the waste that is delivered to them when it has 

special characteristics that may cause disruptions in transport, collection, recovery or disposal. 

• Immediately inform the competent environmental administration in case of disappearance, 

loss or escape of hazardous waste or of those that by their nature or quantity may harm the 

environment. 
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• As small producers of hazardous waste, you will be obliged to take out insurance or another 

financial guarantee that covers the liabilities that your activities may give rise to. (Exempt 

producers of hazardous waste that generate less than 10 tons per year). 

According to RD 105/2008 specific to CDW: 

• Include in the Execution Project a Waste Management Study (WMS) with the following 

minimum content (art.4 RD105/2008). 

• In demolition, rehabilitation, repair or reform works, make an inventory of the hazardous waste 

that will be generated, which must be included in the WMS, its storage and shipment to external 

managers. 

• Have the documentation that certifies that your waste has been managed correctly and keep 

said documentation for 5 years. 

• Set up the bond or financial guarantee, if applicable. 

This document details the procedures implemented by Emasesa for the operational control of 

the guidelines for works established in terms of waste. 

Level of 

compliance 
Work Phase Responsibility of the waste producer 

Normative legal Drafting of the project 
Draft a Construction and Demolition Waste 

Study (WMS). 

Normative legal 
Before the start of the 

work 

Make sure that the contractor draws up the 

Construction and Demolition Waste 

Management Plan (WMP) following the 

guidelines set by the Construction and 

Demolition Waste Study of the project. 

Normative legal 
Before the start of the 

work 

Approve the WMP through an approval 

document and include it in the work 

documentation. 

Listed by Emasesa During execution 
Monitor the correct implementation and 

execution of the WMP. 

Listed by Emasesa During execution 

Inspections during site visits to verify the 

execution of the measures established in the 

WMP and good practices. Being able to 

request and verify the environmental 

documentation of the work. 

Normative legal During execution 

In the event that the builder wants to modify 

the content of the WMP, such modifications 

must be reported to the property, which must 

accept them with a new approval document. 
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Normative legal 
At the end of the 

execution of the work 

Prepare the End of Work Environmental 

Report, making sure that it includes all the 

monitoring documentation for construction 

and demolition waste and relevant 

information on any environmental aspect that 

requires special mention. 

 

WASTE HOLDER 

Who is it? (Art. 2.e RD 105/2008) 

The natural or legal person who has construction and demolition waste in his possession and 

who does not hold the status of waste manager. In any case, the natural or legal person who 

executes the construction or demolition work, such as the builder, subcontractors or self-

employed workers, will be considered as possessor. In any case, employed workers will not 

be considered holders of construction and demolition waste. 

It corresponds to who executes the work and has physical control of those generated in it (the 

builder or contractor). 

What obligations do you have? (art.5. RD105/2008) 

• The holder will be obliged to submit a Waste Management Plan (WMP) to the promoter of 

the project specifying how the mandatory project management study (WMS) will be applied, 

as well as to cover its cost. cost and provide the producer with documentation proving the 

proper management of such waste. 

• You must manage the waste yourself or deliver it to an authorized waste manager; for this, 

you must formalize a waste management contract (if you act as an operator), which includes 

at least: producer, owner, work of origin (licence of the work, if any) the quantity (t and m3), 

the type of waste delivered (LER code), and the identification of the manager of the destination 

operations. 

• The owner of the waste will be obliged, while it is in his possession, to keep it in adequate 

hygiene and safety conditions, as well as to avoid the mixture of already selected fractions that 

prevents or hinders its subsequent recovery or elimination. 

• Comply with the obligations derived from the transfer of waste (RD533/2020). If you act as 

an Operator. 

• From certain thresholds clearly defined in RD105/2008, required the mandatory separation 

at source of different CDW fractions to facilitate their subsequent recovery. 

 

• Article 30 of Law 7/2022 specifies that, as of July 1, 2022, non-hazardous construction and 

demolition waste must be classified into, at least, the following fractions: wood, fractions of 

minerals (concrete, bricks, tiles, ceramics and stone), metals, glass, plastic and plaster. 

Likewise, those elements capable of being reused such as tiles, toilets or structural elements 
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will be classified. This classification will be carried out preferably at the place where the waste 

is generated. As of January 1, 2024, demolition must also be carried out selectively. Pending 

the regulatory development that modifies the regulations that have not been repealed with the 

publication of Law 7/2022, non-hazardous construction and demolition waste must be 

classified at Emasesa works, at least: Concrete, Mineral fractions (brick, tiles, ceramics and 

stone), Metals, Wood, Glass, Plastics, and Paper and cardboard. 

• The owner of the construction and demolition waste will be obliged to bear the corresponding 

management costs and to deliver the certificates to the producer as well as the rest of the 

documentation accrediting the management of the waste, and to maintain the documentation 

corresponding to each calendar year during the next 5 years. 

This document details the procedures established by Emasesa for the operational control of 

the guidelines established in its works regarding waste. 

Level of 

compliance 
Work Phase Responsibility of the waste holder 

Listed by Emasesa Drafting of the project 
Request the WMS from the promoter if it is 

not included in the project. 

Normative legal 
Before the start of the 

work 

The WMP must identify an Environmental 

Technician or Environmental Manager of the 

work, which. will be responsible to ensure the 

correct drafting and implementation of the 

WMP. 

Listed by Emasesa 
Before the start of the 

work 

Analyze the feasibility of executing the 

objectives set by the WMS. The WMS must 

establish realistic and feasible objectives and 

must provide the necessary resources. In the 

event that these objectives are not viable or 

an increase in the necessary resources is 

required to achieve them, a solution must be 

negotiated and agreed upon with the 

property. 

Listed by Emasesa 
Before the start of the 

work 

Write a WMP that allows the fulfilment of the 

objectives set by the WMS. The content will 

comply with the provisions of section 5.2. of 

this document. 

Normative legal 
Before the start of the 

work 

You must be registered as a producer of 

hazardous waste. 

Normative legal 
Before the start of the 

work 

You must be registered with the RERA since 

you carry out work in which there is a risk of 

materials that contain asbestos. 
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Normative legal During execution 

Deliver the signed WMP to Emasesa 

Technical Services, which must in turn 

approve the WMP by means of a signed act 

and include it in the work documentation. 

Normative legal During execution 

Condition the waste parks of the work and 

prepare all the necessary infrastructures to 

facilitate the work of the operators regarding 

the management of CDW and remains of 

environmental vectors and to comply with the 

law, as established in the WMP. 

Normative legal During execution 

Control and ensure that all its workers follow 

the WMP Rules and take the necessary 

measures to correct incidents. 

 

WASTE MANAGER 

Who is it? (Art. 3.f of the Andalusian Waste Regulation) 

Person or entity, public or private, registered by means of authorization or communication, that 

carries out any of the operations that make up the management of waste, whether or not it is 

the producer thereof. 

What obligations do you have? (Art 7. RD105/2008) 

• Keep a Register that ensures the traceability of managed waste (identified by LER) and 

quantities. 

• Keep said information for 5 years and make it available to the competent administration. 

• Extend to the holder Certificate of the management carried out, indicating the producer and 

the License (if applicable) of work. If delivered to a carrier or intermediary, the latter must 

transmit said Certificate. 

Managers will promote the principles of waste hierarchy by establishing an order of preference 

of actions in order to reduce and manage waste. 

Emasesa will promote the destination of its waste to managers who comply with this hierarchy 

(art. 8 Law 7/2022). 
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Documentation generated regarding waste in emasesa works 

To understand and learn about waste management, the actors involved must be identified, as 

well as the legal obligations derived from their position. 
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WASTE MANAGEMENT STUDY (WMS) 

The WMS is carried out by the Producer or Promoter of the work and must contain at least 

(art. 4 RD105/2008): 

1. An estimate of the quantity, expressed in tons and in cubic meters, of the CDW that will be 

generated in the work, with LER codes. 

2. The measures for the prevention of waste in the work object of the project. 

3. The reuse, recovery or elimination operations to which the waste generated in the work will 

be used. 

4. The measures for the separation of waste on site for compliance by the holder of the waste, 

of the obligation established in section 5 of article 5. 

5. The plans of the facilities provided for the storage, handling, separation and, where 

appropriate, other management operations of construction and demolition waste within the 

work. Subsequently, said plans may be adapted to the characteristics of the work and its 

execution systems, with the prior agreement of the project management. 

6. The requirements of the project's particular technical specifications, in relation to the 

storage, handling, separation and, where appropriate, other management operations of 

construction and demolition waste within the work. 

7. An assessment of the expected cost of the management of construction and demolition 

waste that will form part of the budget of the project in an independent chapter. 

Emasesa has designed its own system for estimating the amount and type of waste generated 

in its works and has complemented the Waste Management Study of its works by means of 

an Environmental annex 2 to the project, which integrates the WMS, the list of possible 

environmental effects of the action and establishes environmental criteria and good practices 

that support all phases of the work. 

WASTE MANAGEMENT PLAN (WMP) 

The WMP is carried out by the Holder or Contractor, must comply with what is stated in the 

WMS and must be approved by the promoter or producer of the waste. 

Below, we indicate the main requirements that must be reflected in the preparation of the WMP: 

• The person designated as Environmental Manager who will provide Emasesa with all the 

information on the measures adopted during the execution of the works must be indicated in 

the plan. 

• Measures that the contractor will adopt as holder of the waste, since it is obliged, while it is 

in its possession, to keep it in adequate hygiene and safety conditions, as well as to avoid the 

mixture of already selected fractions that prevents or hinders its subsequent recovery. or 

deletion. 

• How the segregation into fractions of the waste will be carried out, which will preferably be 

carried out by the holder within the action in which they are produced. 
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• It will be indicated to which manager the construction and demolition waste is expected to be 

delivered by the holder, it must be stated in a reliable document, which includes, at least, the 

identification of the holder and the producer, if applicable. , the work license number, the 

quantity, expressed in tons or cubic meters, or in both units when possible, the type of waste 

delivered, coded in accordance with the European list of waste published by Decision 

2014/955/ EU of the Commission, of December 18, 2014, which modifies Decision 

2000/532/CE, on the list of waste, in accordance with Directive 2008/98/CE of the European 

Parliament and of the Council or norm that replaces it, and the identification of the manager of 

the destination operations. 

• When the manager to whom the holder delivers the construction and demolition waste only 

carries out collection, storage, transfer or transport operations, the delivery document must 

also include the subsequent recovery or disposal manager to whom the waste will be allocated. 

• The holder of construction and demolition waste will be obliged to bear the corresponding 

management costs and to deliver to the producer the certificates and other supporting 

documentation of waste management, as well as to maintain the documentation corresponding 

to each calendar year during the five following years. 

• Identify the waste that will be generated in accordance with Decision 2014/955/EU of the 

Commission, of December 18, 2014, by which Decision 2000/532/EC is modified, on the list 

of waste, in accordance with Directive 2008/98/CE of the European Parliament and of the 

Council for which the European list of waste is published and to carry out an inventory. 

• Plans with the facilities for the management of CDW. 

In addition to this, Emasesa establishes in a contractual manner with the contractors, that they 

must provide together with the WMP: 

• Registration as a small producer of hazardous waste. 

• Certificate accrediting that it justifies that the hazardous waste originated during the actions 

that are undertaken because of the service, will be collected by a hazardous waste manager 

authorized by the competent body. 

• Registration as a waste carrier (art. 44 of Decree 73/2012). 

• Registration as a producer of non-hazardous waste, if the contractor generates more than 

1,000 tons of this type of waste per year, as established in art. 17 of Decree 73/2012, of March 

20, which approves the Andalusian Waste Regulation. 

Pursuant to the Law on Waste and Contaminated Soils, Law 7/2022, the producer of waste 

will be the person who produces it as a result of his activity, and it will be this producer who 

must communicate the activity that produces the waste in accordance with said law, for which 

reason In the event that non-hazardous non-municipal waste is produced in amounts 

exceeding 1,000 tons per year, a copy of the annual Declaration of non-hazardous waste 

producers must be submitted. 

• Documentation that certifies the correct final management of non-hazardous waste generated 

as a result of the contract. 
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• Documentation proving that all loading, unloading and transport equipment and machinery 

used in the action are in a position to comply with current regulations: CE marking and/or 

registration, transport card, ITV, policies and payment receipts for the contracted insurance, 

maintenance certificates as indicated by the manufacturer. 

The contractor in the preparation of the WMP must incorporate: 

• Inclusion of the obligations established by the WMS. 

• Environmental Responsible for its compliance. 

• Manager to whom the previously separated waste will be delivered. Both non-hazardous and 

dangerous. 

• Registration as a waste transporter or contract with an authorized one. 

• Registration as a small producer of hazardous waste. 

• Responsible Declaration that the machinery has its regulatory documentation. 

ENVIRONMENTAL REPORT END OF WORK 

In the final phase of the work, when the work Supervisor notifies the end of the work, the 

producer will prepare the End of work environmental report where the amounts of CDW finally 

generated will be analysed, the final management carried out with each of the types of waste 

with landfill canon (earth, clean, mixed, fibre cement), as well as the monitoring of 

environmental incidents detected in the development of the work during environmental 

inspections. 

The Final Report is a fundamental link for Emasesa since it is self-instructive in nature and 

serves to detect deficiencies and/or deviations in the system and thus be able to improve it. 

Application requirements in the work phase. Good Practices 

In the work execution phase, Emasesa requires the contractor to provide evidence of the 

correct management of the waste generated, as well as compliance with the environmental 

requirements that may be applicable, verifying on site that the processes are carried out in an 

environmentally correct manner. 

All the measures established by Emasesa are aimed at applying the principle of waste 

hierarchy (art. 8 Law 7/2022), for this it is necessary to carry out a correct classification and 

management on site. 

We will focus on good practices to apply in the following operational phases: 
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REDUCTION IN CDW GENERATION 

Emasesa includes in the WMS a series of prevention measures, aimed at reducing the amount 

of waste generated in the work, for this the contractor must include in the WMP those that have 

been considered in the design phase and that must be used during the execution phase. 

Among the measures aimed at reducing waste generation we find those established in the 

following Check List, the contractor must establish the measures to be taken in his work, and 

expose it in the WMP: 

PREVENTION IN DEMOLITION TASKS 

As far as possible, the demolition tasks will be carried out using selective deconstruction 

and disassembly techniques in order to favour the reuse, recycling and valuation of waste. 

As a general rule, the demolition will begin with the hazardous waste, then the waste 

destined for reuse, after them the ones that are valued and finally the ones that will be 

deposited in a landfill. 

PREVENTION IN THE ACQUISITION OF MATERIALS 

The acquisition of materials will be carried out adjusting the quantity to the actual 

measurements of the work, adjusting them to the maximum to avoid the appearance of 

excess material at the end of the work. 

Reduction 

Separation at origin 

Storage and Identification 

Reuse on site 

Valorisation 

Transport 

Delivery to Authorized 

Manager 
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Supplier companies will be required to reduce the quantity and volume of packaging as 

much as possible, prioritizing those that minimize them. 

The acquisition of recyclable materials will be prioritized over others with the same benefits 

but difficult or impossible to recycle. 

An inventory of surplus products will be maintained for possible use in other works. 

A materials delivery plan will be drawn up detailing the quantity, date of arrival at the work, 

place and manner of storage on the work, surplus management and, where appropriate, 

management of waste produced. 

The acquisition of "bulk" products will be prioritized in order to limit the appearance of 

packaging waste on site. 

Those containers or material supports that can be reused, such as pallets, will be prevented 

from deteriorating and will be returned to the supplier. 

A penalty clause will be included in the supply contracts for suppliers that generate more 

waste than expected on site and that can be attributed to poor management. 

PREVENTION DURING IMPLEMENTATION 

The use of materials on site will be optimized, avoiding overdosing or the execution with 

waste of material, especially those with the highest incidence in the generation of waste. 

Prefabricated materials, in general, especially optimize the use of materials and the 

generation of waste, so their use will be favoured. 

In the commissioning of materials, an attempt will be made to make the various elements to 

the module of the size of the pieces that compose it to avoid waste of material. 

The containers that contain the products are completely emptied before cleaning or 

disposal, especially if it is hazardous waste. 

As far as possible, the production of products in the workshop will be favoured over those 

made on site, which usually generate a greater amount of waste. 

The use of removable or reusable elements will prevail over others with similar non-reusable 

features. 

The useful life of the auxiliary means will be exhausted, favouring their reuse in the greatest 

number of works for which maintenance measures will be extreme. 

All personnel involved in the work will have the minimum knowledge of waste prevention 

and correct waste management. 

PREVENTION IN STORAGE ON SITE 
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The collection of materials is carried out in an orderly manner, controlling at all times the 

availability of the different construction materials and avoiding possible damages due to 

blows, demolition... 

Sand and gravel will be collected on a base where it cannot be mixed with other materials to 

reduce waste. 

Materials that harden with water will be protected from soil moisture and stored in areas 

without moisture. 

The prefabricated parts will be stored in their original packaging, in delimited areas for which 

the circulation of vehicles is prohibited. 

Project modifications will be made to favour land compensation or their reuse. 

The glass elements that arrive at the work will be protected in order to avoid breaking them. 

Once the windows with the glasses are in place, they will remain open, with a fixation to 

avoid the violent closing that could break them. 

The liquid products in use will be arranged in areas with little traffic to avoid shocks or blows 

that could cause spillage due to the overturning of the containers. 

A plan of periodic inspections of materials, products and waste collected or stored will be 

carried out to guarantee that it is maintained in the proper conditions. 

 

SEGREGATION AT ORIGIN 

The better the segregation of waste on site, over all that generated in demolition, the better 

quality of reused material can be produced by managers and which, in turn, could be used in 

Emasesa's own works: favouring the Circular Economy. 

Art.5.5 of RD 105/2008 requires the separation of construction waste from certain production 

thresholds, and specifically establishes: 

Construction and demolition waste must be separated into the following fractions, when, 

individually for each of said fractions, the planned amount of generation for the total work 

exceeds the following amounts: 

Fraction Amount (tons) 

Concrete 80 

Bricks, tiles, ceramics 40 

Metal 2 

Wood 1 

Glass 1 
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Plastic 0.5 

Paper and paperboard 0.5 

 

The art. 30 of Law 7/2022, specifies that, as of July 1, 2022, non-hazardous construction and 

demolition waste must be classified into, at least, the following fractions: wood, mineral 

fractions (concrete, bricks, tiles, ceramics and stone), metals, glass, plastic and plaster. 

Likewise, those elements capable of being reused such as tiles, toilets or structural elements 

will be classified. This classification will be carried out preferably at the place where the waste 

is generated. 

As of January 1, 2024, demolition must also be carried out selectively. Pending the regulatory 

development that modifies the regulations that have not been repealed with the publication of 

Law 7/2022, non-hazardous construction and demolition waste must be classified in Emasesa 

works, at least: 

Non-hazardous construction and 

demolition waste 
Amount (tons) 

Concrete 

Mineral fractions (Brick, tiles, ceramics and 

stone) 

Metals 

Wood 

Glass 

Plastics 

Paper and paperboard 

Classification as soon as 0.5 t is generated 

 

However, Emasesa requires its contractors a mandatory segregation in their works regardless 

of the volume of waste produced. 

The segregation into fractions will be carried out preferably by the owner of the construction 

and demolition waste within the work in which it is produced. When, due to lack of physical 

space on site, it is not technically feasible to carry out said separation at source, the holder 

may entrust the separation of fractions to a waste manager at a construction and demolition 

waste treatment facility outside the site. 

Segregation criteria: Adequate separation and not mixing waste with other substances, 

materials or waste, particularly avoiding those mixtures that are dangerous or make 

management difficult: 

• Hazardous waste will be segregated from non-hazardous waste, storing it independently in 

accordance with regulations. 
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• Hazardous waste must be managed in accordance with the specific regulations set forth 

below. 

• Non-hazardous waste will be separated, as a minimum, into inert or stony and non-

hazardous. 

STORAGE, IDENTIFICATION AND LABELING 

The Holder or Contractor is obliged (art.5.4 of RD105/2008) to ensure the hygiene and safety 

conditions of the waste generated in their works. 

We go on to develop the form of on-site storage of waste according to whether it is of a non-

hazardous or dangerous nature, given that the regulations on this matter differ from the 

obligations established for each case. In a generic way we must indicate: 

• It must be properly separated, and waste must not be mixed with other substances, materials 

or waste, particularly avoiding those mixtures that are dangerous or make management difficult 

(art. 88 Decree 73/2012). 

• Likewise, the abandonment, dumping or uncontrolled elimination of waste throughout the 

national territory and any mixture or dilution of waste that hinders its management is prohibited 

(art.137 5.e. Decree 73/2012). 

• The maximum storage time is defined in the following table (art.23.5.a Law 7/2022) except 

cases in which the Autonomous Community specifically authorizes it: 

Waste type Storage time 

Non-hazardous 
Less than 2 years when they are used for recovery and 1 year when they 

are used for disposal 

Hazardous 6 months 

 

Non-hazardous waste 

The measures used by Emasesa to achieve correct management in its works involve the 

application by the contractor of the following requirements: 

• The work areas destined for the storage of waste will be suitably signposted and for each 

fraction there will be signage informing the type of waste contained in each container. 

• All waste will be collected in appropriate containers for the waste they are going to contain. 

• The waste generated in the work booths produced in office tasks, changing rooms, dining 

rooms, etc. They will be managed as Solid Urban Waste as stipulated in the regulations 

governing such waste at the location of the action. 

• The metal work containers (vats) must be identified, displaying on the outside, in a visible 

way, the name of the business name, address and telephone number of the company that 

owns it, container identification number and municipal code of the responsible company. 
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• Containers located close to places of public access will be protected outside work hours with 

tarpaulins or similar to avoid uncontrolled dumping by third parties that may cause mixing or 

contamination. 

• To facilitate waste management, waste collection points will be installed with different 

containers for each type of waste. For the placement of containers on public roads, the 

following must be taken into account: 

• The containers will preferably be located in front of the performance or as close to it as 

possible. 

• The distances and provisions established for parking lots in the General Traffic 

Regulations will be respected. 

• They may not be located in areas where parking is prohibited, nor in pedestrian 

crossings, fords, reserves, manhole covers, municipal waste containers, bus lanes, 

street furniture and other urban elements. 

• When located on the sidewalks, a free area will be left for passage, and they must be 

placed on the edge of the sidewalk, complying in any case with the provisions of current 

regulations on architectural barriers. 

When, due to lack of physical space, in the work, it is not technically feasible to carry out said 

separation operation at source, the holder may entrust the separation of waste to a manager, 

in a treatment facility external to the work, obtaining the documentation from the same. 

accrediting said operation. 

In addition to this, the provisions of the Municipal Ordinances of the City Council where the 

work is located will be addressed: 

• Urban hygiene ordinance in the municipality of Camas (Seville). 

• Municipal Ordinance for public cleaning and municipal waste management of Dos Hermanas 

(Seville). 

• Municipal Ordinance for street cleaning and urban waste management in Alcalá de Guadaíra 

(Seville). 

• Municipal Ordinance regulating construction and demolition waste in the Municipality of 

Mairena del Alcor (Seville). 

• Municipal Ordinance on public cleanliness and the environment in terms of solid waste in San 

Juan de Aznalfarache (Seville). 

• Regulatory Ordinance No. 12 on the control of waste from works in the municipality of Coria 

del Río (Seville). 

• Municipal Ordinance for public cleanliness of the municipality of La Rinconada (Seville). 

In the specific case of Seville, where the Ordinances are highly developed, it is explained 

below. 
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Works developed in the municipal term of Seville 

The provisions of the Municipal Ordinance on public cleaning and municipal waste 

management will be followed: 

In those works, whose waste production is greater than one cubic meter, the use of works 

containers will be mandatory. 

• Standardized containers designed to be loaded and unloaded on special transport vehicles 

and which are intended for the collection of construction waste are designated as “containers 

for works”. 

• The placement of construction containers on public roads must be authorized by the 

Municipal Urban Planning Management by means of the corresponding license, which will 

indicate the terms for which it is granted. 

• The containers of works may only be used by the holders of the authorization. No person can 

make discharges of any kind in the container, unless authorized by the owner. 

• Only construction and demolition waste may be deposited in these containers, and it is 

expressly prohibited to throw any other kind of waste into them. 

• Work containers may only be hired from managers and transporters registered for the 

management of this waste. 

Characteristics of the construction containers 

• Notwithstanding the specific descriptions that may be established for the safety of the works 

in question, to safeguard public safety and urban hygiene, the works containers will have the 

following characteristics: 

• They will be made of metal and their maximum capacity will be determined by the 

Town Planning Department based on the area and public road. 

• They will have the necessary elements for their situation on public roads, as well as 

for their handling by the vehicles destined for their collection. 

• On the outside, in a visible way, they must be identified with the name or business 

name, address, telephone number and identification number of the container and 

authorization code as a waste manager of the responsible company, and the person 

in charge must be reachable by the Services. Municipal. 

• They must be painted in colours that highlight their visibility, painting a reflective strip 

on their corners, and lighting up at night on insufficiently lit roads, when they are 

occupying the road. 

• Construction containers that are not properly identified or are poorly located or outside the 

established hours may be considered waste and the City Council may acquire their property 

and may be withdrawn by the municipal services. 

Rules for the installation of construction containers 
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• The containers will be located inside the closed area of the works, or if this is impossible, on 

sidewalks that are three or more meters wide. Otherwise, the express approval of the proposed 

situation must be requested. 

• In any case, the following prescriptions must be observed in its placement: 

• They will preferably be located in front of the work they serve or as close to it as 

possible. 

• The distances and provisions established for parking lots in the General Traffic 

Regulations will be respected. They may not be located in areas where parking is 

prohibited. 

• They may not be located at pedestrian crossings, fords, parking reservations and 

stops, unless these reservations have been requested by the work itself. 

• They may not interfere with public services, fire hydrants, manhole covers, municipal 

waste containers, bus lanes, urban furniture and other urban elements. 

• Its placement will not modify the location of garbage containers or other urban 

elements. 

• When they are located on sidewalks, a free area will be left for passage, and they 

must be placed on the edge of the sidewalk, without protruding from the curb and 

complying, in any case, with the provisions of current regulations on accessibility. 

• If they are located on roadways, the free passage will be 3 meters on one-way roads 

and 6 meters on two-way roads. Likewise, they will be located 0.20 meters from the 

sidewalk, so that they do not impede the circulation of surface water to the spindles. 

• When they are placed in vehicle parking lots, they will be placed so that they take 

up as little space as possible, placing them perpendicular to the curb when the 

parking is in a battery, and parallel when the parking is in a line. 

• The people or companies that make the vats or containers available to the promoters 

or owners of the works have the obligation to properly identify them, in accordance 

with the provisions of article 90.1. 

Rules for the use of construction containers 

• The installation and removal of the construction containers will be carried out without causing 

inconvenience to people or goods, without hindering road traffic and respecting, as far as 

possible, the loading and unloading hours when they are established in the area. 

• Construction containers must be used in such a way that their content is not spilled or 

scattered by the action of the wind or other atmospheric agents. 

• The load of waste and materials will not exceed the level of the upper limit of the container 

box, without authorizing the placement of additional supplements to increase the load capacity. 

• In any case, the container must remain closed, except when the waste is deposited in it. 
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• When vats or containers for construction materials or debris are kept on public roads, full or 

outside the permitted days and hours, those responsible will be the owners or holders of the 

works. 

• In case of non-compliance with the deadlines, the materials, debris, etc. as well as the vats 

or containers used may be cleaned and/or removed by municipal services. For its recovery, 

those responsible must pay the corresponding costs. 

Cleanliness and order of the road 

In order to prevent and correct the fouling of public roads, the contractor must generally 

assume the following obligations in relation to cleaning: 

• The supply materials, as well as the waste, will be disposed of inside the work in the areas 

specifically delimited for this purpose. 

• The collection of materials on public roads will be carried out in containers and with the 

appropriate means, always avoiding direct contact with the ground. 

• In order to prevent soiling of public roads, the filling of test pits and the replacement of 

pavements must be carried out as soon as the pipes and/or services that led to their opening 

have been installed, with the due tests that prove their correct operation. In order to avoid 

soiling of public roads, immediately after filling the pit, the affected pavement must be replaced. 

In no case may signs and protective fences be removed until the pavements have been 

replaced in their original state. 

• It is the contractor's obligation to clean the public thoroughfare that is affected by the actions 

on a daily and systematic basis, including the dirt derived from the transfer of machinery and 

cargo vehicles through the access and exit road. 

• The contracting company will be responsible for cleaning public roads in everything related 

to loading and unloading manoeuvres, including those corresponding to materials supplied by 

Emasesa. 

• The contractor is responsible, before Emasesa and before the affected City Council, for any 

non-compliance in this section carried out by transport carried out by vehicles of the company 

itself, or of subcontracted companies or suppliers of the first, as well as the compensation to 

which itself could give rise. All costs associated with the necessary measures to ensure this 

purpose will be assumed by the contractor, understood to be included in the corresponding 

earthwork prices that make up the project price table, without being considered an independent 

payment. 

Dangerous residues 

Hazardous waste is mainly associated with maintenance activities and the use of dangerous 

substances in construction sites. 

The new Law 7/2022, of April 8, on waste and contaminated soils for a circular economy, 

repeals Royal Decree 833/1988, of July 20, which approved the Regulations for the execution 

of Law 20/1986, Basic of Toxic and Hazardous Waste (partially in force to date as established 
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in number 2 of the single repealing provision of R.D. 553/2020, of June 2, which regulates the 

shipment of waste within the territory of the State). 

The bases for the correct management of this type of waste, for its classification, storage and 

labelling, are based on law 7/2022, of April 8, on waste and contaminated soils for a circular 

economy. 

Based on experience, the main hazardous waste generated in Emasesa works are: 

• Material contaminated with fats and oils. Contaminated absorbents (rags, sepiolite). 

• Empty contaminated containers (paint, oil). 

• Aerosol sprays. 

• Used oils. 

• Oil filters. 

• Pb batteries. 

• Fibre cement: LER 17 06 05*Construction materials that contain asbestos. 

Although it has been stated and observed in the entity's experience that the volume of 

hazardous waste generated is very small, we must not forget the measures and standards to 

be implemented for its storage and identification on site. 

The management of hazardous waste according to current regulations is detailed below. 

Storage place 

• Have a suitable place to store this type of waste, preferably close to its place of origin and 

with easy access for collection and transportation. 

• Keep waste stored in adequate conditions of hygiene and safety. The maximum storage time 

may not exceed six months. 

• Do not mix or dilute toxic waste with other waste, whether classified as hazardous or not, or 

with other substances or materials. 

• It can increase its danger. 

• It is a legal obligation. 

• It will be necessary to take into account the incompatibilities between the different danger 

symbols indicated on the identification label. For the elimination of risks based on logical 

criteria and taking into account the reactivity of the different substances. 

• Store toxic waste in accordance with current regulations, including packaging, labelling and 

signalling actions at its place of production to facilitate its collection, transport and subsequent 

treatment. 

• Identify in detail the spaces dedicated to waste to avoid manipulation. 
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• The warehouse will follow some guidelines of good environmental practices: waterproof floor, 

roof, retaining wall around the perimeter of the warehouse, as well as inside it if necessary to 

divide the space into cells for the placement of different types of hazardous waste in order to 

avoid mixing in the event of a leak, concrete floor with anti-corrosion paint, retention buckets 

with collection trays, luminaires. 

• The necessary safety and fire extinguishing elements will be available. 

• Do not store at a height that makes it difficult to manually remove the container with residue. 

• Do not place chemicals or waste exposed to sunlight. 

Packing 

• Waste must be stored separately according to nature and in approved containers based on 

its type and danger. 

• For liquid waste, the containers themselves may have a spill containment system (IBCs type). 

Labelled 

All containers or containers containing hazardous waste must be clearly, legibly and indelibly 

labelled at least in the official Spanish language of the State. In addition to the Authorized 

manager, this label must include: 

a) The identification code of the waste containing LER. 

b) Name, address and telephone number of the owner of the waste. 

c) Packaging dates. 

d) The nature of the risks presented by the waste. Pictograms. 

The regulation on the labelling of containers with hazardous waste, Regulation 1271/2008, 

even though it is in force since June 2017, labels with the old pictograms are still observed. 

Asbestos cement 

Fibre cement containing asbestos or, generally, construction materials containing asbestos 

(MCA) is produced during pipe dismantling or replacement works or appears in the remains of 

old buried pipes. They are regulated by Royal Decree 396/2006 of March 31, which establishes 

the minimum health and safety provisions applicable to jobs with risk of exposure to asbestos. 

Contracting entities must be registered in the RERA (Registry of Companies with Asbestos 

Risk) and must, depending on the work, have: 

• Approval of the Single General Plan, a modality of the work plan for special circumstances of 

unpredictability or urgency, in which a specific plan is not required, or is not appropriate. 

• Specific Plan in case it is certain that the work will generate MCA. 
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They must execute all the security measures established in said specific documents and only 

professionals with adequate training and authorized by the competent body may carry out such 

works. 

REUSE 

We identify the reuse of materials on site as any operation by which products or product 

components that are not waste are used again for the same purpose for which they were 

conceived. 

In this sense, the use of elements of the road or the workspace that can be reused for the 

same initial use would be encouraged, for example, the paving stones of the pavement. 

RECYCLING AT THE SITE OF ORIGIN 

There are works that, due to their location and size, may be suitable for recycling in situ the 

separated stone fraction, clean concrete, asphalt, bricks, tiles, etc. 

The regulations establish the possibility of being able to recycle this material on the work itself 

in order to be able to reuse it as filling material, subbases, etc., so that the waste generated 

on the work is reduced. 

In these cases, if the previous tests are satisfactory and the PG-3 requirements of the material 

foreseen in the project are met, in addition to having the authorizations of the different affected 

Organizations, Emasesa will favour the use of mobile machinery (screen or crusher). so that 

they can access the work and can recycle said materials on site in order to be reused in the 

work itself and minimize the use of natural resources. 

As established in article 84 and 85 of the Waste Regulations, said action must be carried out 

by an Authorized manager for this type of activities, and the following conditions must be met: 

• Mobile plants will operate at all times assigned to a work or activity and cannot treat waste 

that comes from other works or places other than the work in which they are operating, so the 

use of mobile plants must be provided for in the corresponding works execution project. 

• The persons or entities in charge of works or activities that are going to use mobile plants for 

the recovery of their waste must specify their use in the environmental prevention procedure, 

so their operation will be subject to the conditions imposed in said procedure. 

• In any case, for each planned location of the mobile plant, the person or entity that owns the 

mobile plant (Authorized Manager) will communicate and present, prior to its entry into service, 

to the competent body a work plan, which must include, among other things with the written 

approval of the project management of the means planned for the on-site recovery of 

construction and demolition waste. 

• The time spent by the mobile plant in each work may not, in any case, be greater than the 

time foreseen for the execution of said work. 

VALUATION OF EXCAVATION LANDS. EXCAVATED NATURAL MATERIALS (LER 170504) 
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As established in article 3.1. an of RD 105/2008, earth and stones not contaminated by 

dangerous substances reused in the same work, in a different work or in a restoration, 

conditioning or filling activity, are exempt from the application of said regulations as long as it 

can be accredited. reliably destined for reuse. 

These lands and stones are included in LER 170504 and their valuation is regulated by Order 

APM/1007/2017 on the general rules for the valuation of natural materials excavated for use 

in filling operations and works other than those in which they were generated. 

In accordance with the Order, those companies that are not registered as managers of non-

hazardous waste with the Junta de Andalucía and want to valorise the excavation land 

produced in a work, the Reference Order applies to them, and they will acquire the status of 

Valoriser. 

The valoriser of the excavated natural lands (entity that will value the lands of one work in 

another) must comply with the following extremes: 

1. The lands must necessarily be used for valorisation, complying with the provisions of article 

2.4. of the order. 

2. Communication must be submitted prior to the start of the activity before the environmental 

body: Territorial Delegation of Sustainable Development in Seville (the communication model 

is Annex I of the Order). 

3. It must be verified that the materials to be valued are only excavated and clean natural lands 

with LER 170504, for this the contractor must deliver to the valoriser a Responsible Declaration 

ensuring that they comply with the provisions of the legislation applicable to them. 

4. They may be valued directly at the destination work or stored there for a maximum period 

of 2 years (in which case Annex III.B of the Order must be presented along with prior 

communication). 

5. There must be a chronological file of quantity, nature, date, and origin/destination. 

6. Once the valuation is completed, a summary of the activity must be presented to the 

environmental body (the communication model is Annex II of the Order). 

The contractor must ensure, in accordance with Order APM/1007/2017, that those companies 

that are not registered as non-hazardous waste managers by the Junta de Andalucía and act 

as Valuators, comply with their legal obligations in this regard and specifically: 

• Submit communication prior to the start of the activity before the environmental body. 

• Present a summary of activity to the environmental body upon completion of the valuation. 

Likewise, a sealed copy of having been presented in the registry of the Territorial Delegation 

of Seville of the Ministry of Agriculture, Livestock, Fisheries and Sustainable Development will 

be sent to Emasesa. 

The documentation proving the delivery must be kept for at least the following five years, in 

coherence with the provisions of article 64 of Law 7/2022, of April 8. 
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Emasesa has developed its own models to provide the Valuer with tools for prior and final 

communication to the environmental agency, making them available to the contractor at the 

start of the work. 

WASTE TRANSPORTATION 

In relation to the transport of construction and demolition waste to comply with article 44 of 

Decree 73/2012 of March 20, which approves the Waste Regulations of Andalusia, only the 

waste collection and transportation may be carried out by the registered transporting persons 

or entities. 

The contractor must indicate in the Waste Management Plan which companies will transport 

the waste. 

Likewise, it will comply with all the requirements demanded by the legislation for the circulation 

of vehicles and with those established in the regulations on the transport of dangerous goods, 

if applicable (circulation permit, technical inspection card in force, etc.). 

The vats or containers must be conveniently covered with tarps, in order to avoid falling or 

spreading dust, and debris must not exceed the side closures. 

The transportation of waste must always comply with the requirements established in Royal 

Decree 553/2020, of June 2, which regulates the transportation of waste within the state. 

Therefore, all authorized CDW managers must have: 

• Waste Treatment Contract between the contractor (acting as producer according to art 2.f of 

RD553/2020) and the final manager (with Emasesa acting as promoter of the action). The 

contract must identify the facility of origin and the facility of destination, as well as expressly 

explain the conditions for accepting the waste. 

• Prior notification of the transfer. Applies to all waste shipments that have both their origin and 

destination in Andalusia: 

• All waste intended for disposal. 

• Domestic waste mixed and identified with the LER 20 03 01 code, hazardous waste 

and waste for which it is determined by law, destined for recovery. 

• All waste transfers subject to the principle of responsibility of the product producer 

in the terms established in Title IV of Law 22/2011, of April 8, that are destined for 

recovery. 

Waste shipment operators must submit the notification at least ten days before the shipment 

takes place. 

In order to simplify the process, for the shipments included in Royal Decree 553/2020, of June 

2, it is expected that the operator can make a general notification, valid for three years, for 

waste with similar physical and chemical characteristics that go to the same recipient and 

installation. 
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During the transfer, waste transport must be accompanied by its corresponding Identification 

Document (ID). 

DELIVERY TO AUTHORIZED MANAGER 

The contractor or holder of the waste will deliver the waste produced in the works to an 

authorized manager, choosing managers who preferentially allocate it to reuse, recycling or 

other forms of recovery operations and only, as a last option, its disposal in a landfill. 

The contractor must ensure that the managers, both intermediate and final facilities, to whom 

the waste is delivered, are appropriately authorized, requesting their corresponding GRU and 

NIMA number. 

Regarding Hazardous Waste, the construction contractor, since the production of hazardous 

waste does not exceed 500 kilograms/year (according to Emasesa's experience), must sign a 

transfer contract with an authorized hazardous waste manager, through which This is 

subrogated to the obligations of the producing person or entity, such as the Annual Declaration 

of Hazardous Waste Producers. 

WASTE TRACEABILITY 

The traceability of waste is ensured with full compliance with the legal obligations of each of 

the actors involved in the works. 

However, Emasesa requires traceability of all its waste and especially: 

• Non-hazardous waste: 

• Generation of soil and other excavation and emptying products (LER 170504). 

• Generation of metal scrap (LER 170407). 

• Generation of mixed CDW (LER 170107). 

• Generation of CDW, ceramic material, debris, organic waste, metal, wood, glass, 

plastic, paper and cardboard. 

• Dangerous residues: 

• Generation of fibre cement CDW (LER 170605). 

• Empty containers (Aerosols, paints, sealants, etc.). 

• Filters, remains of paint and asphalt sheets, etc. 

With the frequency indicated by the Emasesa technical services, the holder must deliver a 

report that includes, at least, the following information: 

• Amount of waste generated, segregated by type. 

• Documentation proving that the construction and demolition waste produced on the site has 

been managed, where applicable, on site or delivered to a recovery or disposal facility for 

treatment by an authorized waste manager. 
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ANNEX VIII. ML ANALYSIS BY LIPASAM MANAGERS (CDW PRODUCTION)  

 

2023_ Evolution of CDW production  

 

 

2025_ Evolution of CDW production 

 

2040_ Evolution of CDW production 
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ANNEX IX. ML ANALYSIS BY LIPASAM MANAGERS (CLEAN POINTS)  

 

2023_Evolution of CDW collected by Clean Points 
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2025_ Evolution of CDW collected by Clean Points 
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2040_ Evolution of CDW collected by Clean Points 
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ANNEX X. EXAMPLE OF SURVEY  

 

Illustration 2. Example of survey carried out in Seville Clean Points to get information for optimising their activity. 
This survey tries to identify, type of user (citizen/professional), quantity of CDW deposited, spatial origin of the 

construction work and date of the survey. 
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ANNEX XI. ML ANALYSIS BY MUNICIPAL MANAGERS  

 

Vehicles_2021 (Environmental data) 
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Average Income_ 2021 
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Organic separate collection_2021 
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Housing rentals_2021 

 

 

 

 



 
 

 

 


