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Action Plan for the region of Andalusia (Spain)            

 

 

 

Part I – General information 

 

Project:  COCOON 

 

Partner organisation(s) concerned: Sanitation Cordoba (Sadeco) 

 

Country:  Spain 

 
NUTS2 region: Andalusia 

 

Contact person: Elena Aguirre 

 

Email address: eaguirre@sadeco.es 

 

Phone number: 0034 957 76 20 00 

 

 

  



 

 
 

 

 

 

Part II – Policy context 

 
The Action Plan aims to impact:   × Investment for Growth and Jobs programme 
   � European Territorial Cooperation programme 

  × Other regional development policy instrument 
 

Name of the policy instrument(s) addressed:  
 

� ERDF Operational Programme 2014-2020 for Region of Andalusia 
� Sadeco Work Plan 2014-2017 (still in force) 
 

Further details on the policy context and the way the action plan should contribute to improve the policy 
instruments:  
 

ERDF Regional Operational Programme (ROP) 2014-2020 for Region of Andalusia 
The policy instrument addressed by SADECO through COCOON project is the ERDF Operational 
Programme 2014-2020 for Andalusia; specifically, investment priority 6a addressing investment in waste 
sector and specific objective 6.1.1.within, addressing the development of separate collection and treatment 
and actions for cycle closure, concerning both management plans and investments in infrastructures such 
as Ecoparks, transfer stations, treatment plants and landfills.  
 
When the project was written down, it was already mentioned as a purpose the drafting of an inventory of 
the landfills in Andalusia, as a way of improving the policy instrument. It should contribute to identify risks 
concerning individual landfills and to prioritise operations upon landfills. Today, one of the four actions in 
the present plan (action 3) is indeed the creation of such an inventory of landfills for Andalusia. In addition, 
more opportunities have been identified and developed during the cooperation: there are three actions 
involving the ERDF ROP in the present Action Plan. 
 
During the Interregional Exchange of Experiences in Cyprus in September 2018, one of the topics 
discussed was the “opportunities to operate upon landfills through the Operational Programmes in force”.  
As far as the ROP for Andalusia concerns, it was stated that 3 of its lines could be used for interventions 
inspired in COCOON:  

• Line 6.1.1. “Develop separation, selective collection and waste treatment….”, with an allocation of 
19, 7 M€ and foreseen since project preparation. This line could co-finance interventions upon 
sanitary landfills inspired in COCOON. 

• Line 6.5.1. “Promote the management, protection and maintenance of natural spaces, particularly 
those protected, including measures aiming at minimizing erosion, salinization, desertification and 
deforestation problems” with an allocation of 16M€, addressing interventions upon landfills not 
adapted to Directive 1999/31/EC. 

• ERDF funds allocated to the Integrated Territorial Initiative for Cádiz (ITI Cádiz).  
 

Thus, these are the lines in the ROP 2014-2020 Andalusia co-financing actions 1, 2 and 3 in the Action 
Plan:  

 The Environmental Restoration in Baena 
 The sealing involving landfill mining in Dehesas Viejas (Granada) and Alcalá de los Gazules 

(Cádiz) 
 The development of an online map of landfills in Andalusia 

 
Such actions have been directly inspired by the cooperation and started during the second part of project 
phase 1. Action 1 has just been finished and actions 2 and 3 will continue during phase 2. 
 
Undoubtedly the presence of a representative of the Regional Government of Andalusia in partners 
meetings for exchange of experiences – apart from his participation in local stakeholders’ groups- has 
been decisive for the 3 actions contained in the plan funded by the ERDF ROP 2014-2020 becoming a 
reality.  
 
 

 

 



 

 
 

 

 
Sadeco Work Plan 2014-2017 
Originally it was not planned other policy instruments different from the ROP Andalusia to be involved in 
the project execution.  However, the involvement of this instrument has happened in a natural way, as the 
project partner, SADECO, is of municipal scope and thus it has planned the development of a local action 
inspired in the cooperation and framed within its own official Work Plan. 
 
SADECO Work Plan is the document that sets up the frame of operations for SADECO: lines of action, 
facilities and infrastructures. Thus, chapter 4 of the Work Plan is devoted to the Cordoba Environmental 
Complex: its state of the art, functions and resources and installations. Sub-chapter 4.3.17.1. is devoted 
to the Asland Centre for Reception of Inerts in Cordoba which is precisely the site upon which action 4 of 
the plan is executed.  The reception of construction and demolition waste in the Asland Centre for 
Reception of Inerts finalised in 2006, the sealing of the site being foreseen since then.   
 
Such sealing is going to be developed now through action 4 of the plan, making use of an innovative 
technique learnt during the cooperation. SADECO, as manager of this site has full competences to develop 
action 4. 
 
Worthwhile mentioning also that during semester 2 – specifically in June 2017- SADECO found inspiration 
in the study visit to the Wasteserv Plant in Gozo (Malta) to valorise much better the environmental plant 
from the informative point of view. Thus, the plant in Cordoba underwent several improvements inspired 
by such study visit, mainly:  
- The building of an accessible pedestrian itinerary for awareness raising visits (0,4 M€) and 
- The improvement of the informative resources installed (18,000 €).  
These were both funded by SADECO as part of the company duties framed in their Work Plan. 
 
 
Conclusions 
 

On the basis of the facts previously described we can consider that the Action Plan has 2 parts:  
• The 1st concerns actions 1, 2 and 3, to be developed and financed through the Regional 

Operational Programme Andalusia 2014-2020. 
 

• The 2nd concerns action 4, to be developed through the local instrument SADECO Work Plan 
2014-2017 (still in force). 

 
 
Action Plan related indicators 
 
 

- The self-defined performance indicator set up for SADECO policy instrument (ROP Andalusia 
2014-2020) in the application form was the following: “Number of interventions on landfills inspired 
by COCOON supported and financed in Andalusia by ROP 2014-2020 by 2020: 2”. Thus, this goal 
has been achieved and improved, as finally it is 3 interventions inspired by COCOON that ROP 
Andalusia 2014-2020 is supporting (actions 1,2 and 3 in the following pages) and one more action 
(action 4) being supported and framed by SADECO local funds and strategy.  
 

- In addition, following the suggestion provided by the officers during the mid-term review, wherever 
possible (because the fact is available) it has been included in the following pages reference to 
how much a sealing would have cost if instead of being done as inspired by the project it would 
have been done as usual. It is interesting because it can be seen that the new methods to seal 
developed thanks to project are not only a matter of environmental benefits usually but also 
economically much cheaper. 

 
- Last, mentioning that in procurements related to the actions in the following pages, green clauses 

have been included. 
 
 

 

 

 

 

 



 

 
 

 

 

Part III – Details of the actions envisaged 

ACTION 1: 
Name of the action: Environmental Restoration in Baena landfill (Cordoba) 

1. Background 
 

The 3rd COCOON Interregional Meeting for Exchange of Experiences (IEoE3) took place the 19th, 20th 
and 21st September 2017 in Potsdam (Germany).  During it, a Study Visit to Klausdorf construction and 
demolition landfill was organised.  
 
Klausdorf is a former landfill for construction and demolition waste whose sealing was conducted without 
a waterproof layer acting as a cover. It was explained during the study visit that a risk analysis was 
conducted and the conclusion was that such a layer was not necessary in that specific environment. Thus, 
the landfill was sealed without such a cover.  
 
SADECO representatives and their stakeholder representing Regional Government of Andalusia 
participated in such a study visit and had the chance to see in situ the method in use for sealing such 
landfill. 
 
The method for sealing Klausdorf landfill raised the interest of Regional Government of Andalusia and 
SADECO: both organisations started considering the possibility of using such method back into Andalusia.  
 
 

2. Nature of the action  
 

In Andalusia, until that moment, landfill sealing was systematically developed making use of the layers 
determined in Decree 1481/2001 (direct transposition of Landfill Directive (1999/31/EC). 
  
However, inspired by the alternative sealing learnt in Brandenburg, the representative of the Regional 
Government Environment Directorate – who participated in the study visit to Klausdorf landfill- decided the 
design of a protocol for a multicriteria analysis prior to landfills sealing. Thus, the type of sealing would be 
chosen according to the characteristics of the landfill to be sealed.  
 
Such procedure was applied for the first time by the Regional Government Environment Directorate for the 
sealing of an inerts landfill – construction and demolition waste- in Baena (Cordoba). The project initially 
included a waterproof layer, but such risks analysis was conducted. The conclusion was that a lighter 
sealing - such as the one developed in Klausdorf- was feasible.  
 
The Department ordering the works was the General Directorate for Environmental Prevention and Quality. 
Such methodology will be applied from now onwards to the sealing processes managed by the Directorate 
of Environment of the Regional Government of Andalusia2.  
 
The cost for such a procedure is significantly lower than the cost of an ordinary sealing – cost reduced 
from 2M€ to 0, 9 M€. In addition, with such sealing the environmental regeneration of the space is 
complete, as deep roots vegetation such as trees and bushes are compatible with this option.  
 
To develop such a sealing (environmental restoration) in Baena, the Regional Government of Andalusia 
applied a multicriteria risks analysis onto the landfill prior to sealing, in order to determine the feasibility of 
a light capping. Once the feasibility was proved, the works started. 
 

                                                      

2 Moreover the same type of environmental restoration is going to be replicated by SADECO in the Centre “Asland” for 
Reception of Inerts under their competence, located in the city of Cordoba (action 4). 



 

 
 

 

 

 

3. Players involved  
 

 General Directorate for Environmental Prevention and Quality in the Regional Government of Andalusia. 
 

 TRAGSA Company for Agrarian Transformation 
 

4. Timeframe 
 

The order from the Regional Government of Andalusia to execute this work is from 8th March 2018 and the 
duration established for the works was 10 months, works to be finished by December 2018.  
However, there was a delay in the execution of the works because part of the land was illegally occupied. 
It was in January 2019 that this problem was resolved and the works started, so that the 10 months count 
from that moment onwards. 
 
Activity 1: Multicriteria risks analysis applied to the inerts landfill in Baena to determine the feasibility of a 
light capping when sealing. November- December 2017. 

Activity 2: Works for the environmental restoration are accomplished.  
Works started in January 2019. Finalisation of works foreseen by December 2019.3 
 

5. Costs  
940,502.62 €: 

- 30,539.03 € awarded for the drafting of the technical project  
- 64,102.46 € awarded for the management of works 
- 845,861.13 € awarded for works 

 

⃰ Worthwhile mentioning that the bidding price for such sealing prior to the Study Visit to Klausdorf landfill 
was 1,993,909.97 €. 
 

6. Funding sources  
 

80% Regional Operational Programme 2014-2020 Andalusia:  752,402.096 € 
20% Regional Government of Andalusia: 188,100.524 € 
 

7. Annexes:  
• Annex I: Factsheet of the Good Practice inspiring the action (Klausdorf: Remediation of a landfill with 

low risk potential in a rural environment) 
• Annex II: Favourable Reports to the Environmental Restoration on the part of the Regional Government 

of Andalusia (21/12/2017) 
• Annex III: Memory justifying the hiring of the works for closure, sealing and environmental restoration 

of the landfill “El Portichuelo” in Baena (Cordoba) (27/02/2018) 
• Annex IV: Authorisation of the closure, sealing and environmental restoration of the landfill “El 

Portichuelo” in Baena (Cordoba) (26/06/2018) 
• Annex V: Minutes verifying works are started (15/11/2018) 

 
 

 

 

                                                      

3 Works are finished at the moment of writing this Action Plan (January 2020) but verification and official closure of the 
works on the part of the Regional Government of Andalusia is pending. Expected during the first months of 2020. 



 

 
 

 

 

Annex I: Factsheet of the Good Practice “Klausdorf: Remediation of a landfill with low risk potential 
in a rural environment” inspiring the action 

 
 
A closed landfill with low risk potential in a rural environment was remediated by profiling the landfill 
body and covering the landfill with a soil layer. 
The landfill Klausdorf has an area of 4.5 ha and a volume of 420,000 m³. It was operational from the 60's until 
1991. Household and construction waste, scrap, ashes and excavated soil were disposed. The Brandenburg 
guideline for remediation of landfills with low risk potential was applied to remediate the site. Following this 
guideline a landfill with a volume less than 500,000 m³ has to be remediated by installing a surface capping. 
A risk assessment showed that the level of groundwater pollution was very low. The main aquifer is protected. 
There was no landfill gas emergence. The disposed waste mainly consisted of mineral material with low 
contamination. So the risk potential from the landfill was not relevant. In accordance with the guideline the 
following measures were carried out: 

− Removing bulky waste from the landfill surface 
− Profiling the landfill body in order for the surface water can run off the landfill 
− Installation of a drainage trench around the landfill 
− Covering the surface with a 50 cm soil layer 
− Establishing grass vegetation. 

The evapotranspiration in connection with the water holding capacity of the soil and the surface slope minimizes 
infiltration and groundwater recharge rate. For the profiling of the landfill body 160,000 m³ of inert mineral waste 
was needed and 25,000 m³ of soil for the capping layer. Further, two groundwater observation wells were 
installed. 
 

 

Resources needed 
 

To shape the contour of the landfill, uncontaminated building rubble, excavated soil and road construction 
waste was used. The producer of waste payed for its disposal on the former landfill although used for the 
recultivation measure. This resulted in a financial zero- balance for the remediation measure. 
 

Difficulties encountered 
Considering the Brandenburg guideline, a risk assessment with different analyses was made for the decision- 
making. As the composition of the deposited waste was not known, a long- term groundwater, soil and air 
analysis was carried out, with additional costs. 
 

Evidence of success 
 

The landfill was remediated by measures which are adjusted to the risk potential of the landfill. The applied 
measures lead to a reduction of rain water infiltration into the landfill body and elution of contaminants into 
the groundwater. The landfill body is recultivated and integrated into the landscape. 
 
 
 
 



 

 
 

 

 
 
 
Potential for learning/ transfer 
This good practice can be replicated on landfills with a small volume (< 500,000 m³), containing waste with a 
low pollution level. Brandenburg has created a guideline for these landfills. Many of the existing landfills in 
the EU member states are small-sized landfills in rural areas; therefor this practice can be widely applicable. 
The practice is relevant for cases with recultivation, integration into the landscape, and prevention of illegal 
waste disposals is the main objective, while groundwater pollution plays a minor role due to a low pollution 
level of the disposed waste. This good practice is currently adopted by an Andalusian COCOON stakeholder 
for the remediation of a construction and demolition waste landfill in the municipality of Baena. 

 
 

Keywords 
 

Sealing, Rehabilitation, Design 
 
Period 
 

January 1996 – January 1998 
 
Contact 
 

Landesamt für Umwelt cocoon@LfU.Brandenburg.de 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

Annex II: Favourable Reports to the Environmental Restoration on the part of the Regional 
Government of Andalusia (21/12/2017) 

 

 

 

 



 

 
 

 

 

 

Annex III: Memory justifying the hiring of the works for closure, sealing and environmental 
restoration of the landfill “El Portichuelo” in Baena (Cordoba) (27/02/2018) 
 

 

 
 
 
 



 

 
 

 

 
 
Annex IV: Authorisation of the closure, sealing and environmental restoration of the landfill “El 
Portichuelo” in Baena (Cordoba) (26/06/2018) 

 

 

 



 

 
 

 

 

 

Annex V: Minutes verifying works are started (15/11/2018) 

 

 



 

 
 

 

 

 
 
 

 
 

 
 
 

 
 

ACTION 2: 
Name of the action: Sealing involving landfill mining in Dehesas Viejas (Granada) and Alcalá de los 
Gazules (Cádiz) 
 
 
 

 
 

 

  
 

 
1.Background 

 

The 5th COCOON Interregional Meeting for Exchange of Experiences (IEoE5) took place in June 2018 in 
Utrecht (The Netherlands). The topic of the meeting was “Interim Use of Landfills”.  
 
During it, the partner hosting the meeting – P5 Rijkswaterstaat Agency - shared the experiences 
“Remediation of two landfill sites by landfill excavation in Amersfoot” and “Landfill mining to develop the 
landfill area into a housing area in Veenendaal”. 
 
Such experiences inspired the SADECO stakeholder representing Regional Government of Andalusia 
participating in the meeting to incorporate mining into two sealing interventions in development.  
 
The orders for the writing down of the technical projects for the sealing of such two landfills had been 
launched in November 2017, six months before the meeting in Utrecht, but even like that there was time 
enough to plan the operation differently, mining before closure and sealing being incorporated. 

It was the case of inert landfills in Dehesas Viejas (Granada) and Alcalá de los Gazules (Cádiz). 
 
 

2.Nature of the action  
 

The old landfill for construction and demolition waste and home appliances in Dehesas Viejas, located 
near domestic houses, needs rehabilitation to ensure stability and to avoid environmental damages, but a 
complete restoration is not possible due to 50-80% landfill slope and the location of a viewpoint in the area. 
Thanks to the inspiration found in the good practices mentioned, it was decided to excavate partially the 
landfill - not totally to avoid affection to houses- recovering materials out of it. The intervention is started 
and ongoing. 
  

 
 

The inerts landfill in Alcalá de los Gazules was created onto a channelled stream during the building of the 
nearby autoroute. Presently, the river course is being restored. Thanks to inspiration found in the good 
practices mentioned, waste is now going to be removed and reused in the environmental restoration of 
abandoned quarries. The intervention is started and ongoing. 
 

 
3. Players involved  
 

 General Directorate for Environmental Prevention and Quality in the Regional Government of Andalusia. 
 

 AMAYA - Andalusian Environment and Water Agency, in charge of writing down the technical projects 
for both landfills. 

 

 
4. Timeframe 
 

Despite the fact that the orders to AMAYA to write down both technical projects had been launched six 
months before the meeting in Utrecht which inspired the inclusion of mining, there was still time enough to 
include the mining into the operations. Both processes are still ongoing. The time schedule for both follows: 
 
 



 

 
 

 

 

 
 
 
 
Dehesas Viejas (Granada) 
 

Activity 1: The General Directorate for Environmental Prevention and Quality in the Regional Government 
of Andalusia orders the public agency AMAYA (Andalusian Environment and Water Agency) the drafting 
of the technical project for closure, sealing and monitoring of the inert landfills in Dehesas Viejas. 
November 2017. 

Activity 2: Preparation of the tender to hire construction works. 2019.  
 
Activity 3: Tender to hire construction works is launched and awarded. 1st semester 2020.  
 
Activity 4: Works upon landfill start: 2nd semester 2020. Works expected to be finished: End of 2021. 
 
 
Alcalá de los Gazules (Cádiz) 
 

Activity 1: The General Directorate for Environmental Prevention and Quality in the Regional Government 
of Andalusia orders the public agency AMAYA (Andalusian Environment and Water Agency) the drafting 
of the technical project for closure, sealing and monitoring of the inert landfills in Alcalá de los Gazules. 
November 2017. 

The technical project has faced the problem of the channelling of the stream below the landfill, what has 
caused a significant delay in the process. Thus, its finalisation is, as a consequence, one year delayed. 

Activity 2: Preparation of the tender to hire construction works. 2020.  
 
Activity 3: Tender to hire construction works is launched and awarded. Early 2021.  
 
Activity 4: Works start: During 2021. Works expected to be finished: During 2022. 
 
 

5. Costs  
 

Dehesas Viejas (Granada) 
 

1,900,895.10 € (vat excluded) 
- Project drafting: 41,469.68 € 
- Construction management: 60,455.04 € 
- Works: 1,798,970.38 € 

 
Alcalá de los Gazules (Cádiz)  
 

1,5 -2 M € are estimated. Early stage of the planning yet (see the “Timeframe”) 
 
 

6. Funding sources  
 
 

Dehesas Viejas (Granada) 
 
 

80% Regional Operational Programme 2014-2020 Andalusia:  1,520,716.08 € 
20% Regional Government of Andalusia: 380,179.02 € 
 
 

Alcalá de los Gazules (Cádiz) 
 
 

80% Regional Operational Programme 2014-2020 Andalusia:  1,200,000 -1,600,000 € 
20% Regional Government of Andalusia: 300,000 – 400,000 € 
 
 

7. Annexes:  
• Annex I: Factsheet of Good Practice “Remediation of two landfill sites by landfill excavation in 

Amersfoot” inspiring the action.  
• Annex II: Factsheet of Good Practice “Landfill mining to develop the landfill area into a housing area in 

Veenendaal” inspiring the action. 
• Annex III: Orders for AMAYA drafting the technical projects 
• Annex IV: Technical specifications for AMAYA drafting the technical projects 

 
 

 



 

 
 

 

 

 
Annex I: Factsheet of Good Practice “Remediation of two landfill sites by landfill excavation in 
Amersfoot” inspiring the action.  

 

Two former landfill sites, containing 461,000 m3 of waste, where completely excavated in 
order to develop the Vathorst area in Amersfoort. 

The two former landfills comprised of household waste, industrial waste and sludge. The sites were covered 
with soil and used for agricultural purposes. With city plans to build a new district called Vathorst in the region, 
the presence of the two landfills posed challenges for the development. It was decided to completely remove 
the two landfill sites. The majority of the waste was transported to a sanitary landfill nearby of Smink company 
in Hoogland (distance < 5 km). In total, 620,000 m³ material, consisting of 461,000 m3 waste and 160,000 m2 

soil was excavated. Smink company landfilled 94% of the waste. The excavated soil (mainly top cover) could 
be reused almost completely. 
Grontmij conducted soil research, and prepared the remediation plan and technical specifications. During the 
excavation, groundwater was lowered by means of pump drainage. The groundwater was pumped into a 
sedimentation reservoir after which it was discharged to the municipal sewer system. The groundwater beneath 
the landfills was slightly contaminated. Furthermore, the soil at the bottom of the excavation pit was extensively 
sampled. After concluding the site was free of any contaminants, the pit was infilled with clean soil, and suitable 
for further development. The stakeholders are the municipality of Amersfoort, Province of Utrecht, Smink 
Afvalverwerking BV (contractor, now part of Renewi), and Development company Vathorst C.V. (customer). 
 

 

Resources needed 
Total project fee was € 18,000,000 (including landfill tax). Development company Vathorst C.V. (a public-
private partnership) funded the project. Three person staff from Grontmij were involved in project preparation 
and remediation supervision. From the contractor over 30 people were involved. 

Difficulties encountered 
The following challenges were encountered: 

- The amount of (contaminated) groundwater to be discharged to the sewer system 
- The presence of unexpected waste types such as asbestos and series of barrels containing unknown 

liquids (280 tons in total). 

Evidence of success  
In summary, the following successes where achieved: 

- In total 100% of the waste was excavated 
- The soil top cover was reused almost completely 
- The excavation pit was drained successfully, by which the groundwater contamination was minimized 
- Smart solutions to challenges resulted in remaining within budget. 

  

 

 

 



 

 
 

 

 
 
 
Potential for learning/ transfer 
A landfill excavation needs extensive on field supervision to be able to react immediately when unexpected 
problems (such as unexpected types of waste) arise. This way it is certain that all waste is being treated 
adequately, and large costs are avoided. 

This practice indicates that it is possible to excavate a landfill in order to regain land that can be used as 
residential area. This is especially helpful in regions with a high land pressure. 

 
 

Keywords 
 

Land use, Waste separations, Rehabilitation, Sustainability, Landfill mining, Design, Economics 
 

Period 
 

December 2005 – February 2007 
 

Contact 
 

Sweco  
informatiepuntwvl@rws.nl 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 

 
 
 
 
Annex II: Factsheet of Good Practice “Landfill mining to develop the landfill area into a housing 
area” inspiring the action.  

 
 
Two former landfills in Veenendaal where mined to be able to develop the area into a housing area. 
The waste and the excavated soil was largely reused. 
Options to expand the town Veenendaal was mainly possible on the south-eastern side. Unfortunately, two 
landfills, Benedeneind and Engelage, were located in the middle of the housing development area and thus 
created a major obstacle for this housing development.    A remediation study concluded that complete removal 
of 54,000 m³ of waste along with separation of material into partly reusable fractions was the preferred and the 
most economic option. The increase in the price of land, together with a subsidy from the province of Utrecht, 
made the complete removal economically viable. A vertical cut off wall of High Density Poly Ethylene (HDPE) was 
installed. The groundwater level was lowered. Extracted groundwater was slightly contaminated with mineral oil. 
This groundwater was treated on-site (aerated lagoons) and then pumped into the nearby sewer system. In total, 
80% of the excavated waste was treated in a separation process resulting in reusable fractions within the city 
development project (soil, sand and rubble). The remainder (20%) was transported to a sanitary landfill where 
landfill tax was paid. This remainder consisted mainly of plastic, car tyres and asbestos. Polluted underground 
was removed and transported to an off-site soil cleaning facility. The stakeholders are the municipality of 
Veenendaal, Province of Utrecht (subsidy for the project), Regional water board, and Roseboom (contractor). 
 

 
 
Resources needed 
Total project fee amounts € 4,500,000 (including landfill tax). 
The increase in land value together with a provincial subsidy funded the project. Three person staff from 
Grontmij were involved in project preparation and remediation supervision. From the contractor > 20 people 
were involved. 
 
Difficulties encountered 
The following challenges where encountered: 

- High natural groundwater table 
- Presence of asbestos in the waste hindered working conditions and the reuse potential of the different 

fractions. 
- New legislation during the remediation lead to a negative impact on the overall reuse of the waste 

  
Evidence of success 

- In total 80% of the excavated waste was extracted for reuse 
- Certain hot spots in the underlying soil were remediated completely 
- Future land development (land value increase) paid for the remediation 

 
Potential for learning/ transfer 
This practice is very suitable in regions where there is high land pressure and the land value can potentially 
be high. As the landfill mining project also allows reuse of materials, it also generates some revenues and 
reduces the costs for primary materials. It contributes to a circular economy and reduces CO2 emissions. 
 
 
 



 

 
 

 

 
 
 
 

 
 
 
Keywords 
 

Land use, Waste separations, Rehabilitation, Sustainability, Landfill mining, Design, Economics 
 
 
Period 
 

January 1999 – February 2019 
 
 
Contact 
 

Sweco  
informatiepuntwvl@rws.nl 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 

 
 
 
 
Annex III: Orders for AMAYA drafting the technical projects  

Dehesas Viejas (Granada) 
 

 
 
 

 



 

 
 

 

 

 

Alcalá de los Gazules (Cádiz)  
 

 
 
 
 
 
 
 



 

 
 

 

 
 
 
 
 
Annex IV: Technical specifications for AMAYA drafting the technical projects  

Dehesas Viejas (Granada) 
 

 

 
 



 

 
 

 

 

 

 

Alcalá de los Gazules (Cádiz)  
 

 

 

 



 

 
 

 

 

 

 

ACTION 3: 
Name of the action: Development of an online map locating and registering landfills in Andalusia 
 

 
 

1. Background 
 

The inspiration to develop an online map to locate and characterize the landfills in Andalusia has come 
from two Good Practices exchanged during the cooperation: “Database ALKAT” provided by P6 State 
Office of Environment of the State of Brandenburg (LfU) and “CEDALION and ORION, a decision support 
tool for dynamic landfill management” provided by P2 Public Waste Agency of Flanders (OVAM). Both are 
mapping and characterisation tools inspiring the one to be produced by Regional Government of 
Andalusia. 
 
The experience of both organisations in the development and use of such tools has been very valuable for 
Regional Government of Andalusia (SADECO stakeholder) deciding to develop their own tool. 
 
The decision to develop such a tool on the part of Regional Government of Andalusia at an early stage of 
the cooperation has made possible fruitful exchanges between its representative and the partners which 
had already developed such tools in the past. Indeed, the surveys to characterise landfills designed by 
Regional Government of Andalusia were shared with the rest of the partners during IEOE 8 in Mechelen 
in July 2019 (Flanders) and the feedback received has been very useful for the process as it came from 
partners who designed such tools in the past and who manage such tools in the present. 
 
 

2. Nature of the action  
 

The objective of the IT tool to be developed is the General Directorate for Environmental Quality and 
Climate Change having updated information about the landfills in Andalusia, regardless the type of waste 
in them or their state. Such tool did not exist in the region so far. The existence of such map and 
characterisation is expected to serve to plan interventions upon the landfills.  
 
The main activities to develop are the following:  
 

- Collection of information. Design of a questionnaire serving to collect the information from each landfill. 
Such questionnaire is basic for the development of the works of mapping and characterisation. The 
landfills to be included in the inventory will be those mentioned by European Commission in the report 
dated the 8th November 2018, those mentioned in any other European Commission report,  legal and 
illegal landfills as well as historical landfills without activity, sealed or not. Those landfills whose basic 
information is missing will have to be visited in situ.  

 
- Drafting of template reports and files for all the landfills. All the reports and files will be gathered together 

into a unique document. The estimation is around 84 landfills to be properly mapped and described, 4 
new landfills per province on average. 

 
- Drafting of a geodatabase, a diagnostic report and related maps 
 
 

3. Players involved  
 

 General Directorate for Environmental Quality and Climate Change of Regional Government of 
Andalusia. 
 

 TRAGSATEC (Agricultural Technologies and Services)  
 
 

4. Timeframe 
 

- Launching of the technical specifications for the work of location and characterisation of landfills 
in Andalusia. March 2019. 
 

- TRAGSATEC is entrusted by the General Directorate for Environmental Quality and Climate 
Change of the Regional Government of Andalusia the realization of the works. May 2019. 
 

- Mapping and characterisation of the landfills in the province of Almeria completed. October 2019. 
 

- Mapping and characterisation of the landfills in the province of Granada completed. January 2020. 
 

- Mapping and characterisation of the whole region and availability of the tool: June 2020. 
 



 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              Ongoing Works of Landfills Mapping and Characterisation 
 
 

5. Costs  
 

98,285.89 €: 
- 68,285.89 € (2019) 
- 30,000 € (2020)  

 

 
6. Funding sources  

 

80% Regional Operational Programme 2014-2020 Andalusia:  78,628.71 € 
20% Regional Government of Andalusia: 19,657.17 € 
 

7. Annexes:  
• Annex I: Factsheet of Good Practice “Database ALKAT” inspiring the action. 

 

• Annex II: Factsheet of Good Practice “CEDALION and ORION, a decision support tool for dynamic 
landfill management” inspiring the action. 

 

• Annex III: Technical specifications for the works commissioned to TRAGSATEC consisting of technical 
assistance for the location and characterisation of landfills in Andalusia (March 2019). 

 

• Annex IV: Order from the General Directorate for Environmental Quality and Climate Change of 
Regional Government of Andalusia to entrust TRAGSATEC Company with the technical assistance for 
the location and characterisation of landfills in Andalusia (May 2019). 

 
 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

Annex I: Factsheet of Good Practice “Database ALKAT” inspiring the action.  
 

Database ALKAT 
 
 

ALKAT is a database management system for brownfields. It can be used for the documentation of landfills. 
 
ALKAT is a database management system for brownfields. Old waste disposals are also brownfields in the 
sense of the German Soil Protection Law, therefore ALKAT is suitable to index closed landfills. The tool 
applied for the database management system is “ALKATonline“, which contains a central database. Users 
get access via internet browser. For analysis geographic information systems are applied (ArcGIS, 
WebOffice).  
 
Since 1991 there is a continuous registration of landfills and brownfield. New information about landfills and 
brownfields are added regularly. While in 1997 the waste management program of Brandenburg registered 
a number of 5,193 waste disposal sites, the actually number (12/2016) is 7,264. Of these landfills 2,634 are 
considered as remediated.  
 
The State Office for Environment Brandenburg is responsible for maintenance and further development of 
the database management system as well as for evaluation. The local authorities (district administrations) 
further record data of old landfills and add them into the database.  
 
ALKAT contains information about: 
 - Identification and position  
 - General information  
 - Topographic data and land use  
 - Legal relationship and causer  
 - Site description, especially geological conditions  
 - Disposed waste (kind of waste, amount)  
 - Existing expertise, detected pollutions  
 
The information about the landfill can be illustrated on maps. For queries on information of the landfill and 
other topics ARCGIS is applied. 
 
Evidence of success 
 

ALKAT can be used by authorities to assess the relevance of the landfill for the environment, for statistic 
issues, and to get general information about landfills.  
 
Difficulties encountered 
 

The collection of data about all existing landfills in a territory is very labor-intensive.  
 
Potential for learning or transfer 
 

On the territories of the EU member states exist about 500,000 landfills. Most of them are small and have a 
low risk potential. There are no guidelines or recommendations for remediating of those landfills. All member 
states of the EU are facing the challenge of introducing a modern waste management system. This includes 
the construction and operation of landfills in accordance with the requirements of the EU landfill directive. 
These landfills can only be operated economically if small landfills not in line with the state of the art are 
closed. The base for the remediation measures must be an intensive mapping of all existing landfills and 
waste disposal sites. In order to collect data about landfills and get an overview about number and risk 
potential every authority need an efficient database and a database management system. So it is possible to 
introduce decision tools and give recommendations for remediation measures. 
 
Tags: mapping documentation landfill 
 
Start Date:  August 1991 ---- End Date:  Ongoing 
 



 

 

Annex II: Factsheet of Good Practice “CEDALION and ORION, a decision support tool for 
dynamic landfill management” inspiring the action.  

 

 

 

The Cedalion and Orion tool ranks a region's landfills to their potential and afterwards 
calculates a business case for the most promising landfills. 

Every country in Europe has buried waste from the past, and quite some of it. What to do with all this lost 
space? Which landfill need to be tackled first? The dual tool tries to support the decisions that policy makers 
need to take when dealing with these landfills. Originally created in the Interreg project RAWFILL, the dual 
tool builds on existing tools and platforms from other European projects, rather than constructing another 
one. 
The Cedalion tool is based on a Flemish decision support tool (Flaminco), that is modified to meet current 
knowledge and standards. It consists of a desktop programme where the main database is located and the 
calculations are done. An application makes it possible to collect up-to-date information and send it to the 
calculation sheet. 
The Orion tool is a platform consisting out of existing tools, each with its strengths and weaknesses. It will 
help the user with estimations about the profitability of a business case, simulating certain scenarios or 
finding interim solutions. 
The latter, interim use, is the novelty in this dual tool. It is a time loop in the programme. The landfill will be 
given a function that is beneficial for nature and/or society while buying time until a certain point in the future 
where a full valorisation point might be profitable. Interim use can go from one year up to several decades. 



 

 

 

 

Resources needed 
 

All together at least 10 FTE have contributed to this tool from July 2017 onwards and are continuing to do so. 
Specific costs (excl. wages) are estimated to be € 60,000 up to now. 
 

Difficulties encountered 
+ 

The initial versions of both tools will undergo a trial period. The goal for Cedalion is a tool that is so user friendly 
that it can be used by someone with no experience in landfill management (LfM). Before the trial period two parties 
familiar with LfM indicated the tool was still too complex. 
 
 
Evidence of success  
 

The Flaminco tool, the framework for Cedalion is a proof-of-concept of a decision support tool being used to help 
with enhanced landfill mining projects i.e. the allotment in the Speelkaarten quarter of Turnhout. The completed 
dual tool will be put to the test in the RAWFILL project on a number of landfills and results will be published 
according to the project agreement. 

 
Potential for learning/ transfer 
 

After delivery, both the desktop programme and app will be freeware. It lowers the threshold for municipalities, 
regions and companies to actively do something with the estimated half a million landfills that are spread across 
Europe. 
By offering a standardized way of collecting data, it might get easier in the future to exchange data and information 
between regions or EU countries, a current problem that was detected in the COCOON Report on mapping. 

  

 

Keywords 
Land use, Groundwater, Energy, Landfill mining, Management, Tool, Finance, Interim use, Waste, Economics 
 
Period 
July 2017 – Ongoing 
 
Contact 
OVAM 
cocoon@ovam.be 
 

 

 

 

 

 

 

 

 



 

 

 

Annex III: Technical specifications for the works commissioned to TRAGSATEC consisting of technical 
assistance for the location and characterisation of landfills in Andalusia. 

 



 

 

 

Annex IV: Order from the General Directorate for Environmental Quality and Climate Change of Regional 
Government of Andalusia to entrust TRAGSATEC Company with the technical assistance for the location 
and characterisation of landfills in Andalusia. 

 

 



 

 

 

ACTION 4: 
Name of the action: Environmental Restoration in the Inerts Landfill “Asland” (Córdoba) 

 
1. Background 

 

The background is shared with action 1: the Study Visit to Klausdorf construction and demolition landfill 
organised during the 3rd COCOON Interregional Meeting for Exchange of Experiences in Brandenburg 
(Germany).  
 
As already explained, Klausdorf former landfill for construction and demolition waste was sealed without a 
waterproof layer as a cover, after a risk analyses conducted which concluded that such a layer was not 
necessary in that specific case. 
 
SADECO representatives and their stakeholder representing Regional Government of Andalusia participated 
in such a study visit and watched in situ the method for sealing such landfill. 
 
The method for sealing Klausdorf raised immediately the interest of Regional Government of Andalusia and 
SADECO: back into Andalusia the Regional Government started in short the sealing of Baena landfill 
replicating the Klausdorf sealing (action 1). Both interventions – the one in Klausdorf and the one in Baena – 
inspired SADECO to develop such a process of alternative sealing in the inerts landfill under their competence 
in Cordoba, whose name is “Asland”. 
 
 

2. Nature of the action  
 

SADECO decided to follow the protocol already developed in Klausdorf (original source of inspiration) and 
Baena (action 1). This means conducting a risks analysis first, confirming the feasibility of such an alternative 
upon “Asland” landfill and, if feasible, developing after the sealing itself.  
 
The risks analysis was commissioned in October 2019 and the report provided back in December 2019, 
confirming the feasibility of the intervention. The drafting of the technical project for the sealing has been hired 
at late December 2019. 
 
As far as the risks analysis concerns, after gathering data and conducting hydrogeological prospection, it was 
necessary to carry out a new prospection to analyse deep underground water, as during the first visit the water 
table was extremely low. Once all the data were available and analysed, it was confirmed that the nature of 
the waste contained in Asland landfill is inert, concluding that there is, consequently, a low risk of environmental 
pollution. Therefore, the development of a lighter sealing – similar to Klausdorf case- is justified. The cover 
and index of the report is provided as an annex. 
 

 
                            View of “Asland” landfill in Cordoba 
 
 



 

 

 

3. Players involved  
 

  SADECO, Sanitation Cordoba 
 

  Centro de Geotecnia y Control Company 
 

  Water, Waste and Energy Consultants 
 

4. Timeframe 
 

- A feasibility analysis to study the viability of such an environmental restoration in Asland landfill is 
commissioned. October 2019. 
 

- The feasibility analysis to study the viability of such an environmental restoration in Asland landfill is 
provided. December 2019. 
 

- The tender to hire the drafting of the sealing project is launched. December 2019. 
 

- The drafting of the technical sealing project is awarded. End of December 2020 
 

- The technical sealing project will be developed during 2020 
 

- No fix dates for works yet: the sealing project needs to be drafted first and funds for the sealing engaged 
through different sources: 2021-2022. 

 
 

 

5. Costs  
 

- Feasibility Analysis to determine the viability of the environmental restoration: 6,774 € + VAT  
- Technical Sealing Project: 9,800 €  + VAT 
- The costs of the closure, sealing and environmental restoration will be determined once the technical 

project is developed but there is an estimation of around 1,300,000 € 
 

 
6. Funding sources  

 

SADECO funds. 
Funding for the sealing works to be determined yet. 
 

7. Annexes6:  
• Annex I: Feasibility Analysis to determine the viability of an environmental restoration in Asland landfill 

(12/2019) 
• Annex II: Technical specifications for the drafting of the technical project determining the conditions to 

accomplish the works for closure, sealing and environmental restoration of the inerts landfill “Asland” 
(12/2019) 

• Annex III: Award for the drafting of the technical project for closure, sealing and environmental restoration 
of the inerts landfill “Asland” (27/12/2019) 

 
 

 

 

 

 

 

 

 

                                                      

6 See Action 1 contents and Annexes, as they fully concern also Action 4. 



 

 

 

Annex I: Feasibility Analysis to determine the viability of an environmental restoration in Asland landfill 

 



 

 

 

Annex II: Technical specifications for the drafting of the technical project determining the conditions to 
accomplish the works for closure, sealing and environmental restoration of the inerts landfill “Asland”  

 



 

 

 

Annex III: Award for the drafting of the technical project for closure, sealing and environmental restoration 
of the inerts landfill “Asland”  
 

 

 




