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Chapter 1. EXECUTIVE SUMMARY 

This report presents the activities took place for the installation of the Pilot Demonstration Unit in the 
Polygyros Landfill in the Chalkidiki area, under the European Union funded LIFE+ Project with title 
“Landfill mining pilot application for recovery of invaluable metals, materials, land and energy” and 
the acronym RECLAIM. 

Specifically, a temporary Pilot Demonstration Unit was set up in order to mine parts of the Polygyros 
Landfill and separate useful recyclable materials. The report describes the necessary preparation 
for the connection of the power, the water and terrain infrastructure, as well as the installation of 
the machinery. It also describes the environmental monitoring equipment set up for the assessment 
of the air quality on site and the noise measurements. 

Finally, the deviations appeared are depicted in the present report along with the measures taken 
for their settlement. 
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Chapter 2. INTRODUCTION 

2.1. Action context and Objectives 

The present report is the Deliverable of Action B5 of the LIFE Reclaim Project “Landfill mining pilot 
application for recovery of invaluable metals, materials, land and energy”, which is funded by the 
European Union through Life+ financial instrument, under the contract with code 
LIFE12 ENV/GR/000427. 

The Deliverable describes the process of the Demonstration Unit’s installation in Polygyros Landfill, as 
well as its operation, in general.  

The objective of this action is the proper installation of the Demonstration Unit process, including: 

- The connection and installation of the provided machinery, 

- The connection of the power and the preparation of the water and terrain infrastructure 
needed for the equipment installation and 

- The setting up of the monitoring network.  

The connection and installation of the automobile and static equipment is under the responsibility 
of the sub-contractor, on a certain date, which was discussed in the context of Action B4. Power 
and water and terrain infrastructure is held by the HELECTOR S.A. personnel, under the supervision 
of ENVECO S.A. Finally, NTUA is responsible for the setting up of the monitoring network. 

The scope of Action B5 is to install the Pilot Demonstration Unit and conduct the necessary 
adjustments to the Polygyros Landfill, in order to achieve an efficient waste processing. Part of the 
mined waste (electronic waste) will be analysed in the laboratory of SMME-NTUA.   

 

2.2. General Information on LIFE+ reclaim 

2.2.1. 

The project aims at building a temporary pilot application on productive scale in order to mine 
parts of existing landfills, separate useful materials and produce marketable products, introducing 
innovation elements from the mining industry, suggesting a new concept of waste valorization. It 
will also assess the viability of the proposed method, as well as provide a scientific evaluation on 
the potential alternatives of the management of waste disposal sites.  

Project Objectives 

The basic objective is to introduce Landfill Mining (LFM) as a complementary approach of 
management of past Landfill (LF) (controlled or uncontrolled) sites and create a useful tool for the 
recovery of: 

- Useful materials, especially ferrous and non-ferrous metals, 

- Space, which equals to extra landfill capacity and lifetime in cases of expansion, 
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- Soil material, which has been disposed off along with the waste and which is a natural 
resource valuable to local ecosystems as well as to landfill industry itself, 

- Recyclable materials, like plastic and paper products, which can be either post-
processed in a suitable recycling plant or burned in modern incinerators, 

- Land, in the case of old landfills, which will lead to a successful rehabilitation scheme 
with minimal environmental footprint which can be easily adapted to different waste 
compositions and site conditions.  

At the same time the Project objectives include the familiarization of the public with the issue of 
post-disposal-processing of waste and with the potential of the procedure for metal recovery (thus 
lessening the need for mining interventions) and site rehabilitation, resulting in a cleaner 
environment and rational waste management. The abovementioned objectives of material and/or 
energy recovery are widely known today in the waste processing industry and precede disposal, 
but have not been so far utilized in connection to (a) a wider program of waste post-disposal 
processing and (b) material beneficiation for valuable metals, by means of ore processing 
methods. 

 

2.2.2. 

In order to establish LFM as a standard waste management procedure there are two basic tasks to 
be completed:  

Actions and Means 

• LFM consolidation and application: Detailed elaboration on all technical aspects of LFM, 
from designing the waste mining operation to creating alternative final products (metal 
concentrates) that can be directly fed into metallurgical plants.  

• Environmental and Social analysis: Detailed approach on the foreseeable socioeconomic 
impacts of adopting LFM practices. 

Analytically, the Project includes the following Actions: 

1. Preparation: International experience in LFM, Permitting of additional activities in 
Polygyros Landfill (PL), Baseline environmental and social conditions 

2. Implementation: Landfill inventory, Exploitation plan, Design of production line, Sub-
contracting procedures, Pilot-scale Demonstration Unit (DU), MSW mining, operation 
and tests, Environment rehabilitation plan 

3. Socioeconomics: EIA Study, Financial and socioeconomic analysis, Action Plan and 
Master Plan elaboration 

4. Monitoring the environmental & socioeconomic impacts of project Actions 

5. Dissemination Actions  
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6. Project management Actions  

7. After-life communication plan 

 

2.2.3. 

According to existing literature, there is considerable experience in waste mining regarding energy 
and soil recovery, but not regarding non-ferrous metals, since the waste requires further processing 
which very few have attempted to undertake. It is expected that the Project will help consolidate 
knowledge, give practical experience in the field and contribute to the adaptation of an 
innovative production line under, various site conditions and waste compositions. Specifically, the 
Project is expected to bring the following results:  

Expected Results 

• Web GIS database for operational landfills and dump-sites in Greece combined with a 
Website during and after the duration of the Project, connected with the web-GIS 
database application,  

• Processing of waste for the production of different separation samples,  

• Two field environmental economics surveys on the acceptance of LFM,  

• Action plan on national level for LFM and Strategic Environmental Assessment on national 
level,  

• Socioeconomic analysis of LFM,  

• Publication of one bilingual book/album on LFM,  

• Dissemination of the experience and information gained, through conferences (2 national 
and 1 international) as well as through proper dissemination material. 

All results will be supported by respective Technical Reports (one of which is the present one), with 
documentation on the background, methodologies, alternatives examined and relevant results. In 
addition, a special report regarding the carbon footprint of the Project will be submitted in order to 
support the footprint minimization policy of the project. 

 

2.3. The Study Team 

The Action and the present Report have been elaborated by the following Life reclaim associates: 

From the team of ENVECO S.A. 

• Spyros Papagrigoriou, Civil Engineer, Environmental Engineer, Dipl., MSc., MLitt 

• Georgios Kotzageorgis, Biologist (University of Athens), Ph.D. in Ecology 
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• Yanis Katselis, Mineral Resources Engineer, Environmental Engineer MSc, Business 
Administration MBA 

• Chrysa Papara, Environmental Scientist (University of the Aegean) 

• Zoi Gaitanarou, Mining Engineer (NTUA), MSc Environmental Engineering and Business 
Management (Imperial College of London) 

• Ersi Makrykosta, Environmental Scientist (University of the Aegean), MSc Coastal 
Management (University of the Aegean), MSc Catchment Dynamics and Management 
(University of Leeds, UK) 

 
• Panagiota Mprousti, Environmental Scientist (University of Aegean), MSc in Water Resources 

Science and Technology (NTUA) 

• Alexandros Karanasios, Civil Engineer (NTUA) 

 

From the team of HELECTOR S.A. 

• Sofia Georgala, Chemical Engineer 

• Ioanna Lagonika, Mechanical Engineer 

• Sotiris Stasinos, Chemical Engineer, PhD 

• Nikos Tzimas, Mechanical Engineer  

• George Koufodimos, Mechanical Engineer 

• Spiros Sofianos, Civil Engineer 

• Nikos Tsigas, Environmental Scientist 

• Panagiota Konstantopoulou, Chemical Engineer 

 

From the team of SMME of the NTUA 

• Dimitrios Kaliampakos, Professor of Mining Engineering and Environmental Mining at the 
SMME of the NTUA 

• Konstantinos Tsakalakis, Professor of Mineral Processing at the SMME of the NTUA 

• Dimitris Damigos, Associate Professor of Mining Engineering and Environmental Mining at the 
SMME of the NTUA 

• Maria Menegaki, Assistant Professor of Mining Engineering and Environmental Mining at the 
SMME of the NTUA 
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• Andreas Benardos, Assistant Professor of Mining Engineering and Environmental Mining at 
the SMME of the NTUA 

• Panagiotis Aggelopoulos, Research Associate at the SMME of the NTUA 

 

From the sub-contractors 

• RAM Europe Ltd staff 

• Tsimerikas Bros staff 

 

2.4. Report Content 

The present Report aims at presenting in detail the DU’s design parameters including the 
equipment and utilities, as well as the preparation works (Chapter 3).  

Chapter 4 describes the DU operation process, the staff involved in the specific action and the time 
schedule set for the operation.  

Chapter 5 depicts the problems and deviations encountered during the installation and the 
operation tests. Specifically, Chapter 5 describes all the challenges arose, the environmental 
protection measures taken before the installation, the weather and climate conditions, as well as 
the assessment of emissions. It also pinpoints all the DU’s deviations regarding the design, the 
equipment and the time schedule. 

In Chapter 6, some general conclusions are presented, so as this report could serve as a reference 
for future application of the landfill mining method.   
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Chapter 3.  PILOT DEMOSTRATION UNIT (PDU) DESIGN 

3.1. Design Parameters 

For the implementation of the project, the sanitary LF of Polygyros was chosen which is located in 
Chalkidiki, Northern Greece. The main reasons that the Polygyros Landfill (PL) was selected instead 
of any other waste disposal site in Greece are the following: 

• Due to its relevant recent commencement day of operations, it is easy to know exactly its 
geography and its contents’ state, which facilitate the mining works 

• The municipality of Polygyros has not an extensive program for package recycling and as a 
result mixed municipal solid wastes are finally disposed to the landfill which makes the facility a 
good proxy of a typical uncontrolled landfill in Greece 

The PL started its operation in 2009. Since then, it has only received Municipal Solid Waste, collected 
from the Municipality of Polygyros. There is also a special spot for the collection of electrical and 
electronic waste, near the entrance of the LF and every few months this waste is forwarded to a 
special recycling facility. 

However, due to the lack of landfilling capacity, at many occasions the PL was also accepting 
waste at a short-term basis from other areas of Chalkidiki, such as the Municipalities of Sithonia and 
Aristotelis. This phenomenon is accentuated during the summer months when the tourist season is at 
its peak and the production of waste from these areas is multiplied. Waste coming from tourist 
activities mostly consists of plastics (water and soda bottles, packaging films, plastic bags, etc.) 
aluminium cans and packaging paper. Furthermore, agricultural activities are one of the main 
sources of income in the Chalkidiki region (Primary productive sector accounts for 16.7% of the total 
economic activity of the region – Source: ELSTAT, 2011). Thus, the composition of the incoming 
waste of the PL includes seasonal additions of clippings of branches, rotten produce and other 
similar organic waste. Finally, it should be noted that recycling and home composting has started in 
the area very recently (in mid-2013) and it is not expected that recycling has influenced the 
composition of the landfilled waste yet. 

 

Figure 3.1-1: Panoramic view of the PL  

Within the framework of the LIFE reclaim project and the design of the DU, two exploration field trips 
took place at the PL to examine the conditions of the LF for the development of the exploitation 
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plans and the determination of the composition of the waste. The general idea that was obtained 
by these trips was the following: 

• 50% of the excavated material was soil material, also containing rocks and decomposed 
organics 

• Most waste (around 10-15% w/w) was recyclable plastics such as bottles, empty containers, 
etc. 

• There was a small amount of metal, at around 2-3% w/w (mostly aluminium cans), which is 
very similar to other landfills in the LFM literature (Van Vossen and Prent, 2011) 

• A small amount of glass was also found 

• Many plastic bags 

• Miscellaneous bulky items 

Taking these characteristics into account, the Pilot Demonstration Unit (PDU) was designed during 
Action B3 of the LIFE reclaim project, resulting in a detailed Technical report (available through 
www.reclaim.gr). This design was initially inspired by the available literature on Landfill Mining with 
the main focus on using mobile equipment which would be easier to install for only a short period of 
time and then dismantle quickly after the end of the operations.   

Furthermore, during the proposal stage of the project, it was suggested that 1000m3 of disposed 
waste will be excavated and processed from the PL. However, a new goal was set during the 
design stage which was the excavation and process of up to 2000m3. This waste will be processed 
to separate the different materials and understand the potential of LFM in Greece and in this 
particular landfill for recovery of resources. The main objectives of the PDU include: 

- Optimising the LFM Process which can be later used at a fuller-scale 

- Producing a reliable economic estimate about a LFM application and the market value of 
its products 

- Acquiring an understanding of the LFM processing needs of this particular waste 
composition, to determine the most suitable operating conditions 

- Training of Greek scientists for this innovative process 

- Identifying potential hazards in the process and ensuring safety 

- Investigation of the requirements in Environmental Monitoring during the process 

 

http://www.reclaim.gr/�
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3.2. PDU Equipment and Utilities 

3.2.1. 

General 

Separation (Trommel Separator) 

A Trommel Separator machine, is suitable for the processing, the screening and the separation of 
the domestic waste as well as various materials and waste, such as: Municipal solid waste, compost 
materials, bark of trees, woods, straw, sand, pebbles, materials which come from excavation work, 
various rocks and many other kinds of materials. 

The materials, which are to be separated and sorted, are forwarded to the trommel separator. 
Through the machine, the separation of the organic materials and the soil from the rest of the 
landfill mined materials takes place, in the beginning with the creation of two streams. 

The machine is wheeled, constituting a powerful and robust construction made from high quality 
and strength steel, with guaranteed long durability also in conditions of high usage. It is mounted 
on a reinforced frame with two axis and four wheels, with transportation ability of a low speed up to 
25 km/h. 

 

Figure 3.2.1-1: Trommel separator (measurements in mm) 

On the front part, the trommel is equipped with suitable feeding hopper, of strong and robust 
construction, with the appropriate inclines and a capacity of 4 m3. At the bottom of the hopper a 
rotating belt is placed, supplied with automatic adjustment of the feeding speed based on the 
quantity of the material it receives, which forwards the waste to the screening drum. The belt is 
constructed from an especially vulcanized material, of high strength, reinforced in the interior with 
steel grid. 

The technical characteristics of the equipment are presented in Table 3.2.1-1: 

Table 3.2.1-1: Technical characteristics-Dimensions-Weight. 

Dimensions and weight:  
Total width 2,500 mm 

Total height (with their extensive sloping elastic belts unloading 
material) 4,000 mm 

Total length 10,700 mm 
Total weight 13,000 kg 
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Dimensions of supply hopper  
Width 1,800 mm 

Length 3,500 mm 
Loading height 2,800 mm 

Capacity 4 m³ 
  

Engine   
Power 45 kW  

Revolutions per minute 2,200 rpm 
Fuel Diesel 

  
Machine Information  

Length of the screening drum (screening area) 4,700 mm 
Diameter of the screening drum 1,800 mm 

Drums blade thickness From 8-30 mm to the various points 
Drums holes dimensions 70 mm and 10 mm 

Width of the area of the unloading belts 800 mm 
Distance between the axis of the rear conveyor belt 5,000 mm 
Distance between the axis of the side conveyor belt 5,000 mm 

Inclined elastic belts for the unload of the material (one of which 
is on the side for the lower screen and one on the rear for the 

remaining material) 
ν. 2 

Number of planed horizontal belts on the machine ν. 3 

Drums cleaning system With rotating brush, in order to avoid 
blockages phenomena 

Tires 285 / 70 R 19.5 

Transfer speed With slow speed inside the working 
area 

Materials forwarding to the drum Inner spiral 
Screening speed Drums revolves adjustment  

Performance 

30 to 80 ton/h and 200 ton/day at 
least, which depends on the kind of 
the material treated and the loading 
conditions. 

 

Screening system/Separation 

This separating machine produces two (2) fractions of the landfill mined waste. The first (1st) fraction 
(<70 mm) consists mainly of organic material, soil, small stones and debris (small particles made of 
plastic, glass, wood and metals), while the second (2nd) fraction (>70 mm) consists of the rest of the 
waste (metals, plastics, glass, bigger stones, wood, fabric and residual waste). The produced 
fractions are coming out of the machine from different sides, in order to avoid the mixing of the 
processed streams. Specifically, the separation of the streams is achieved through: 

− A conveyor belt placed on the side of the machine (on the side of the rear edge of the 
drum) with some incline. Its length is 5,000 mm and its width 800 mm, and it is predestined for 
unloading the screened material which has passed through the holes of the rotating screen 
(1st fraction). 
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− A rear unload conveyor belt, at the output of the drum, of 5.000 mm length and 800 mm 
width, predestined for the unload of the material which has not passed through the screen 
holes and was left in the drum (2nd fraction). 

Additionally, under the drum where the separation is been done, an additional belt is placed, in 
parallel with the drum, for the collection of the screened material. This belt has the same length as 
the drum, and a width of 1,350 mm, as well as a belt of 600 mm width, placed vertical to the belt 
for the collection of the screened material, used for forwarding the material towards the side 
unload belt. 

The mounting base of the screen drum is constructed from four brackets on which 4 rollers are 
mounted, for the perfect support of the cylinder. Laterally, rollers are also placed which further limit 
the movement of the cylinder. 

The movement of the trommel separator is generated with hydraulic pumps. Such a design allows 
higher productivity or better finish of the screened material simply by adjusting the rotation speed 
of the drum. The drum is placed on 8 rollers, which hold it in the same place and inside two wheels 
(one front and one back) which prevent the front and back moving of the drum. 

A brush with hard fibres, moving through hydraulic pistons, is placed above the drum, in parallel 
with it and cleans it even during the worst working conditions. The distance between the brush and 
the screen can be adjusted mechanically. The whole system of the engine is placed on a mobile 
articulated chassis which allows its easier extraction for frequent maintenance. 

The engine is placed on the side of the drum and in that way it allows easy access and it does not 
get dirty from dust falling from the screen. Also, the articulated chassis opens mechanically, and 
that means that in case of a failure it is possible to open it, even if the engine is not functioning. 

 

Access to the mechanical parts 

The machine’s mechanical parts are accessible by the opening of big side doors. This makes the 
access very easy, for fast and easy maintenance either to the engine, to the electrical installation 
or the control instruments of the drums’ rotation. 

With the opening of the side doors and the rear movement of the supply hopper, it is possible to 
replace the screening drum with others of different holes’ diameters without the need to use lifting 
crane or other complex means, but only with the use of a pallet truck (Clark). 

For the purpose of this project, after the completion of the 1st separation phase - which is the 
separation of landfill mined waste to two fractions (i.e. 1st faction >70 mm and 2nd fraction <70 mm) 
- the rotating drum of 70 mm holes’ diameter will be replaced by one of 10 mm holes’ diameter. 

This way the second (2nd) fraction (of organic material, soil, small stones and debris will be further 
separated in two different sub-fractions: (i) a sub-fraction between 10 and 70 mm diameter 
including most of the impurities and (ii) a fraction of <10 mm including mostly a mixture of soil and 
anaerobically digested organics. 
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Standard Technical characteristics 

The trommel separator screen includes the following: 

− Towing Frame in two axis and four wheels, adequate for small movement inside the waste 
processing area. It is transported with a track, which has appropriate platform. 

− Lighting installation 

− Rear belt 5,000 mm, hydraulically adjusted for a height of 3,150 mm 

− Side  belt 5,000 mm, hydraulically adjusted for a height of 3,150 mm 

− A cylindrical screening drum made of steel 

− A blocking system of the engine and the hydraulic system is placed at the front and is 
mounted on a detachable structure for maintenance. 

− Transmission of the movement from the engine to the screening instruments is performed by 
a gear system. 

− Automatic engine shutdown system installed in case of failure or overload of the supply. 

− Link for the transportation to the factory 

− Engine CAT or Mercedes 45 kW, at 2,200 rpm 

− Fuel tank of 300 L capacity 

− Control panel, with all the required controls (buttons) 

 

3.2.2. 

 

Technical Description of the Mobile Materials Recovery Facility (M.M.R.F.) 

Figure 3.2.2-1: Mobile Materials Recovery Facility (M.M.R.F.) design (Dimensions in mm) 
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After the mechanical separation of the materials under 70 mm, the materials above 70 mm are 
forwarded to a mobile management centre for manual recovery of recyclables (Mobile Materials 
Recovery Facility or M.M.R.F.). 

Big stones that may damage the recovery facility, by falling on it from the rotating drum stage, will 
be manually removed upstream the M.M.R.F.  

The mobile management centre for recyclables consists of a properly designed platform.  The 
platform includes a moving elastic conveyor belt for the supply of waste, of 10 m length, 1.1 m 
width and free workspace, while in various points, right-left of the belt, working places exist for the 
manual sorting of the recyclable materials. 

This sorting facility will allow the recovery of the following categories of materials: 

• Glass 

• Mixed hard plastics: PET, PP, HDPE 

• Plastic film (mostly bags) and 

• Aluminium 

 

The materials will be manually collected mostly in big-bags placed on the side of the conveyor 
belt. The working places will host 4 persons on each side of the belt, overall 8 persons for both sides. 

The elastic conveyor belt and the mechanical parts of the mobile management centre for 
recyclables are driven by an independent electric motor 7.5 HP (5.5 kW). 

Before the end of the Mobile Materials Recovery Facility (M.M.R.F.) and vertically to the belt, a 
special magnetic device will be placed, that will remove automatically the ferrous (magnetised) 
waste that is carried on the conveyor belt. 

 

Dimensions of the belt 

• Length: 10,000 mm 

• Height: 0.9 mm 

• Width: 1,100 mm 
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3.2.3. Magnetic Arrangement 

Figure 3.2.3-1: Design of the magnetic arrangement (dimensions in mm) 

 

While the waste passes underneath the magnet, the ferrous waste is attracted and it is removed 
from the conveyor belt of the device, without the need of staff presence. The moment the waste 
reaches the edge of the belt, it is thrown with precision to a special collection bin quickly.  

After the manual removal of plastics, aluminium, glass in M.M.R.F. and automatic removal of ferrous 
material in the magnetic arrangement all residual waste is led through the conveyor belt to the 
end of the belt where it will be collected in a suitable bin. 

The belt of the magnetic arrangement is electrically operated by an electromotor of 3 kW, 
constructed and covered with special durable material, with overlap and internal reinforcement, 
which protects them from the outgoing materials. It is mounted on a special metal base of strong 
construction, which allows for the placement of the systems at any point along the separator 
output belt, with the possibility of adjustment of the working height. The device is operated with a 
START/STOP switch either at the working station or straight at the panel of the installation, while the 
placement and the adjustments are done mechanically. 

 

Table 3.2.3-1: Technical characteristics of the Magnetic Arrangement. 

Dimensions of Magnet (without the adjustment base)  

Length 3,200 mm 

Width of belt 1,100 mm 

Height 550 mm 

  

Dimensions of the Adjustment Base  

Total Height 2,200 mm 

Length 3,200 mm 

  

Technical Characteristics  

Magnetic Induction ≥ 68 mT 
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Applicable belt speed 4.5 m/s 

Engine power 3.0 kW 

 

3.2.4. 

 

Recyclables’ Washing Device 

Figure 3.2.4-1: Recyclables’ Washing Device design (Dimensions in mm) 

The collected recyclables can be washed in a metallic washing device (laundry). 

The laundry consists of a rotary device, where the materials to be washed are placed manually. It is 
based on a metal base founded on the ground. The rotary device is moved by an electric motor of 
5.5 kW power and has a special gate for the materials import. It is connected to the water supply 
from the water system but there is also the choice of manual water supply. When the materials are 
placed and the import gate is closed, the washing cycle begins by the pressure of the start/stop 
button. The duration of the washing cycle depends on the kind of the materials. After the end of 
the wash the materials may exit manually from the same gate. 

 

Dimensions of the whole device 

• Length: 2,000 mm 

• Height: 2,000 mm 

• Width: 2,000 mm 

Dimensions of the enclosed rotary drum 

• Diameter: 1,600 mm 

• Length: 1,800 mm 

• Volume: 3.60 m3 
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3.3. PDU Layout  

The Layout of the Pilot Demonstration Unit is presented in Figure 3.3-1, below. 

 

Figure 3.3-1: PDU Layout. 

 

3.4. PDU Site Preparation Works  

Two areas were selected for the implementation of the project: 

• One area for the installation and the operation of PDU (an adjacent area to the existing PL 
leachate collection pond was selected, so that no major piping work would be necessary 
to pump the wastewater resulting from PDU operation to the pond for pumping and further 
treatment to the existing wastewater treatment plant, W.W.T.P.)  

• One area for the storage of the recyclables reclaimed by PDU operation. 
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Figure 3.4-1: Areas for the implementation of the PDU operation. 

The mined waste must be temporarily deposited to a storing area before its treatment in the PDU. 
This waste that will be extracted from the landfill may contain quantities of leachate which may 
pollute the whole working area – apart from the waste temporary storing area - during the 
operation phase. Also, in case of rain, during the PDU operation phase, rainwater may be polluted 
by stored or processed waste and this way may subsequently pollute the environment. 

To protect the ground and the underground from the wastewater of treated waste, the whole area 
of mined waste storage and treatment in PDU, approx. 500 m2, was insulated with the following 
barriers: 

• 40 cm of soil free of stones and gravel (geological barrier) 

• Geotextile (500 g/m2) for membrane protection 

• Synthetic membrane 2.0 mm thickness HDPE 

• Draining synthetic layer (posidrain+geotextile) 

• 30 cm of sand layer  

The above synthetic barriers were installed in a way that did not allow any leachate or polluted 
rainwater to escape to the adjacent areas and were also installed inclined towards a properly 
constructed pumping station for collection and pumping to the existing leachate collection pond. 
From the pond the wastewater will be pumped for treatment to the existing leachate treatment 
plant, as mentioned. 

Below are pictures received during the construction of insulation works:  
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Figure 3.4-2: Geological barrier pressed by steamroller. 

 

 

Figure 3.4-3: Synthetic barriers under installation [1] 
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Figure 3.4-4: Synthetic barriers under installation [2] 

 

 

Figure 3.4-5: Synthetic barriers under installation [3] 
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Figure 3.4-6: Sand layer  

 

 

 

Figure 3.4-7: General view of insulation works under construction 

 

3.5. Environmental Monitoring Equipment 

The monitoring of the works and operations is an essential task to document the findings of the pilot 
application, to assess the overall performance of the mining and processing operations as well as 
to evaluate the strains posed to the environment of the area.  
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The environmental and safety monitoring will be consisted by a number of units and apparatuses 
that will be installed in the PL site and will be carried by the employees. Emphasis is given to the 
monitoring of the air quality (dust and gaseous emissions) of the site during the excavation and 
processing of the waste material. Furthermore, noise measurements will be made in the area during 
the pilot application phase. Finally, samples will be taken from the valorization process in order to 
assess the environmental characteristics of both the water and solid waste generated as well as to 
assess the material’s recovery. 

A brief description of the monitoring equipment that will be installed in the area of the Polygyros 
Landfill (PL) and the specific functions and monitoring parameters of each one is given below: 

• Continuous Ambient Particulate Mass Monitor - TEOM™ 1400ab (Rupprecht & Patashnick 
Co. Inc.) 

The instrument (Fig. 1) will be installed in the PL site during the period of the pilot application to 
monitor the air quality in the site and particular the PM-10 concentration (particulate matters – dust 
concentration) in the atmosphere of the PL. The instrument is performing the measurements using 
the principles of Tapered Element Oscillating Microbalance (TEOM). Thus, the particle mass is 
determined by the continuous weighing of particles deposited onto a filter. The filter is attached to 
a vibrating hollow tapered glass element and the deposition of the particles causes results in 
changes of its frequency of oscillation, allowing for an effective and precise measurement. The 
measurement ranges from 0 to 5,000,000 µg/m3 (5g/m3) with a measuring resolution of 0.1 µg/m³ 
and a precision of ±1.5 µg/m3 (one-hour average), ±0.5 µg/m3 (24-hour average). 

The instrument has the potential to record in real time the PM-10 concentration found and report its 
findings according to the relevant standards in hourly or daily (24h) intervals.  

• Sound Level Meter – SLM-116 (Norsonic AS) 

The SLM-116 sound analyser (Fig. 2) is used apparently for the monitoring and recording of the noise 
and sound levels. In the PL site it will be used to assess the change in the acoustic environment 
inflicted by the activities taking place during the pilot scale landfill mining application. The 
measurements will be made close to the working areas while also measurements at specific 
distance intervals from the noise source area will be made in order to assess its attenuation.  

The measurements are made covering all levels from microphone noise floor at 15 dB(A) to 
maximum SPL at 137 dB(A) (140dB peak) using the A-weighted levels, simultaneously with either C- 
or Z-weighted levels. Finally, noise levels can be expressed in terms of SPL, Leq, Lmin, Lmax, LE, 
Lpeak and other statistical values. 
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Figure 3.5-1: Continuous Ambient Particulate Monitor TEOM 1400ab. 

 

Figure 3.5-2: Sound Level Meter - NORSONIC SLM-116. 
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• Personal Samplers MultiRAE-Plus, QRAE-Plus (RAE Systems Inc.) 

The MultiRAE and QRAEPlus units are full-featured, compact, two to four sensor confined space gas 
detectors used for the monitoring and measurement of gaseous emissions. Their small dimensions 
and weight allow them to be used as personal samplers. They also include safety features for the 
personnel in the form of audible and visible alarms, triggered when gases are detected to be 
above the threshold warning levels. Thus, the 2 sampling units will be carried by personnel 
throughout the operation to provide data of the encountered gases and alert the working team in 
cases of emergency so as to safeguard the working conditions at the PL site. 

They instruments are very versatile at measuring many types of gases with the use of the built-in or 
the optional electrochemical detection sensors. The gases measured by the 2 devices for the case 
of the PL site include: O2 (0%-30%), CO (0-500 ppm), CO2 (0-20,000 ppm), CH4 (0-100% LEL), NOx (0-
250 ppm), H2S (0-100 ppm).  

 

Figure 3.5-3: Personal gas samplers (a) MultiRAE Plus and (b) QRAE Plus units. 

  



 

B5 
TECHNICAL REPORT OF THE INSTALLATION OF THE PILOT DEMONSTRATION UNIT 

 

reclaim - Landfill mining pilot application for recovery of invaluable metals, materials, land and energy    28 

Chapter 4. PILOT DEMOSTRATION UNIT (PDU)  

4.1. PDU Staffing  

Specialised staff participated to the installation and operation of the PDU. Specifically, during the 
installation, the technical staff of HELECTOR arrived to the project area in order to prepare the 
terrain surface and connect the power and the water supply. As soon as the mobile unit was 
transferred to the Polygyros area, HELECTOR’s technical staff together with the sub contractor’s 
engineers placed and connected all the machinery. ENVECO’s personnel were present during the 
whole procedure of the installation in order to provide consultation and supervise that the works 
proceed as scheduled. SMME-NTUA personnel transported the environmental monitoring 
equipment and set it up for the sampling of air measurements. Additionally, water samples for 
laboratory analysis were taken by SMME-NTUA personnel. 

The following personnel manned the PDU on-site team: 

- ENVECO’s engineers/scientists supervising the procedure, recording quantities and time 
units, taking decisions and solving unexpected difficulties. 

- HELECTOR’s engineers/scientists inspecting the management of the Landfill and 
communicating with the competent authority. 

- Sub-contractor’s personnel, consisting of a mechanical engineer, a technician and eight 
people carrying out the hand sorting of the waste. 

- Assistant machinery’s operators (excavator and backhoe loader)                

      

Figure 4.1-1:  Demonstration Unit Personnel 

1. DU Manager 

2. Assistant DU 
Manager 

3. Consultants 
4. 

Maintenance 
Services 

5. DU 
Supervisor 
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and Magnetic 

Device 
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9. Sorting 
Workers 

6. Safety 
Engineer 

7. Excavator 
and Truck 
Operators 
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4.2. Description of PDU operations 

By the time the installation procedure was finalised, the stage of the production started. 
Specifically, the operation followed the steps below: 

1) Waste excavation using a hydraulic excavator and placement of the buried waste into a 
truck.  

2) Transport, weighing and deposition of the waste to the designed space next to the PDU. 

3) Collection of a bucketful from the deposited waste and emptying it to the trommel.  

4) Ripping of waste bags with incorporated in the trommel knives, while spinning waste to 
separate it to over and under 70 mm diameter. 

5) Separation of the waste under 70 mm diameter into a platform tractor. 

6) Deposition of the waste (over 70 mm diameter) from the trommel to the picking line and 
hand sorting by 8 people to four recycling materials: hard plastic, soft plastic, glass, 
aluminum. 

7) Collection of ferrous material at the end of the picking line with the use of a magnet. 
Collection of the non recyclable waste into big bags/big buckets after the magnet. 

All the big bags of the sorted recyclables, together with the non recyclable material, were weighed 
and placed in a spare location by kind of material. Samples of the waste below 70 mm diameter 
were weighed, also. The procedure was time recorded for statistical analysis. A record sheet was 
created during Action B5 so as the consultant to be able to concentrate all the necessary 
information needed for the analysis. The record sheet is attached in Appendix 1 (in greek).  

   

4.3. Time Schedule of PDU installation 

The actual installation works of the PDU with the first operation trials lasted eighteen days. The full 
operation and the processing of the target quantity is expected to be completed within 45 days. 
The preparation commenced on the 11th of May 2015 and the operation of the unit started on the 
2nd of June 2015. 
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Chapter 5. CHALLENGES, PROBLEMS AND DEVIATIONS 

5.1. Challenges 

5.1.1. 

The following waste may be generated during the operation of PDU: 

Environmental Protection from the installations 

• Leachate by mined waste 

• Rainwater polluted by waste in PDU area 

• Wastewater from the laundry for the washing of recyclables 

For this purpose, as already mentioned in paragraph 3.4, insulation works took place consisting of 
geological and synthetic barriers and were constructed and installed in a way that did not allow 
any leachate or polluted rainwater to escape to the adjacent areas. The synthetic barriers were 
also installed inclined towards the existing PL leachate collection pond. A wastewater well was 
constructed upstream the collection pond and a submersible pump was installed there for the 
collection and pumping of wastewater to the adjacent leachate collection pond and from there 
to the existing leachate treatment plant of PL. 

A pipe was installed to collect the laundry wastewater and lead it to the above pumping station to 
be treated, with the rest of wastewater, as mentioned above. 

 

5.1.2. 

Careful planning, scheduling meetings and constant communications between the Beneficiaries of 
the LIFE reclaim project and the PDU equipment contractors were the keys to complete the 
Installation of the PDU in time. As mentioned in the Mid Term Report of the project (March 2015), the 
installation works were to be completed by the end of May and this goal was actually achieved.  

Complete operations within time schedule 

Based on the deadline, the Project Team held a scheduling meeting on the 24th of April at the PL to 
draft a detailed time-plan which included role and task allocation as well as exact dates for each 
action: the preparation of the installation site, the provision and installation of impervious 
geomembranes and the creation of a small drainage system for the area of the PDU to avoid 
leachate leaks, the exact dates of the arrival of the machinery, the equipment necessary for its 
installation, the date of the first tests, etc.  
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Figures 5.1.2-1 and 2: April Scheduling Meeting at the PL of the LIFE reclaim Team 

The preparatory Installation works – landscaping, installation of the geomembranes and the 
drainage tank and adding a sand layer on top – started during the early May with the actual works 
beginning on the 11th and ending on the 14th of May.  The first shipment of the PDU equipment was 
delivered on the 13th of May and the second on the 19th. Most of the equipment was installed by 
the 20th of May when the first excavation and processing tests were held. The PDU started slowly to 
run during 21-22 of May with only a few hand-sorting workers and limited assistant machinery. Only 
a Backhoe Loader was being used for both the excavation of waste and the feeding of the PDU. 
At the same time, the PDU was still running at a slow pace to optimise its operation and see the 
changes that should be made. 

The 24th until 29th of May was the final week of the installation works. More assistant equipment was 
provided to the PDU – an Excavator for the waste and a tractor with an open platform to collect 
the smaller fraction of the Trommel. Also more hand-sorting workers were employed and the speed 
of the processing of the waste increased. Thus, even though there were some equipment-related 
issues and some rainy days in between (the 27th and the 29th), by the end of the month, the PDU 
Installation was completed and its operation was running smoothly. 

 

5.2. Problems encountered 

5.2.1. 

As described in the deliverable of Action A3 (Chapter 3), the climate in the wider area of Polygyros 
is characterised as transitional between the continental climate of Central Europe and the 
Mediterranean climate. The study area belongs to the attenuated mesomeditteranean bioclimate, 
while the most mountainous parts of the area belong to the submediterranean bioclimate. In terms 
of bioclimatic zones, the region comprises of three (3) different areas, i.e. the subhumid bioclimatic 
zone with a mild winter in the coastline, subhumid bioclimatic zone with cold winter on the inland 
and subhumid bioclimatic zone with very cold winter in the mountainous area.  

Weather and climate Conditions 
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In Figure 5.2.1-1 the average monthly rainfall is shown for each month for the period 2006-2014 from 
the M.S. of Polygyros (source: National Observatory of Athens). Τhe data shows that the average 
rainfall for the 8 years period is 48.95mm for May and 55.64mm for June. 

 

Figure 5.2.1-1: Average monthly rainfall for the period 2006-2014 from the meteorological station of Polygyros 
(Source: National Observatory of Athens) 

Table 5.2.1-1 shows the monthly precipitation (in mm) in the Polygyros area for the first five months 
of 2015. May 2015 is characterised as a wet month, with seven days of light rain (over 0.2 mm) and 
four days of heavier rainfall (over 2.0 mm). 

Table 5.2.1-1: Monthly rainfall for the period January to May 2015 from the meteorological station of 
Polygyros (Source: National Observatory of Athens). 

PRECIPITATION (mm) 
YR MO TOTAL DEP. 

FROM 
NORM 

MAX 
OBS. 
DAY 

DATE DAYS OF 
RAIN 
OVER .2 

DAYS OF 
RAIN 
OVER 2 

DAYS OF 
RAIN 
OVER 20 

2015 1 43.6 0.0 11.8 26 12 5 0 
2015 2 99.0 0.0 36.6 24 12 7 1 
2015 3 164.4 0.0 44.2 6 21 11 2 
2015 4 14.8 0.0 5.6 8 7 3 0 
2015 5 25.8 0.0 10.2 28 7 4 0 

 

5.2.2. 

Landfills have always been an attraction for illegal sellers, who mostly search for metals or other 
precious materials (e.g. aluminum) to resell. In order to prevent any damages or thefts to the 
equipment (both the mobile demonstration unit and the environmental monitoring equipment, as 
well as the recyclable material collected using the landfill mining method), a security company 
was hired by ENVECO S.A. The security company carried out three visits each night until early 
morning and reported by phone any unusual situation observed.       

Security of Equipment  
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5.3. PDU Deviations 

5.3.1. 

Probably the most important change that happened during the design of the PDU was the change 
of the beneficiation phase of the Unit. This was the part of the processing where the reclaimed 
Waste of Electrical and Electronic Equipment (WEEE) would be dismantled, broken down and 
reduced in size up to a small powder and a metal concentrate would be extracted utilising a float-
sink tank, used mainly in metallurgy. In particular, it was discovered that the following obstacles 
may prevent the implementation of the beneficiation process on site:  

Design Deviations 

1. During the field trips (May and July 2014) and the sampling process, no WEEE was found in 
the landfilled waste. WEEE is estimated to be less than 0.1% of landfilled waste and from this, 
only the electrical boards are needed to retrieve the valuable rare metals. Thus, based on 
the outcome of the sampling activities, there are strong indications that the amount of 
WEEE in the mined waste will not be sufficient to support the use of a pilot scale 
implementation unit.  

2. An extensive market search was conducted, supported under Action B4 (Sub-contracting 
procedures for Demonstration Unit) which showed that it would be extremely difficult to 
acquire the relevant full-scale equipment for the small quantities of material to be 
processed. 

Based on the above mentioned and the relevant internal discussions among the project team, 
which included consultation with the experts of the SMME/NTUA, it seems that for the beneficiation 
of special waste streams such as WEEE, laboratory tests would be a more feasible solution to 
provide sufficient conclusions on the applicability of the methods used. Nevertheless, since the 
amount of waste collected during the sampling activities was not very high, it was decided that the 
final decision about the scale of the beneficiation unit (DU or laboratory) will be made during the 
initial period of mining of waste, when the real size of the relevant waste stream will be revealed. 
The first days of excavation and testing of the Unit also confirmed these initial thoughts and at this 
stage it is decided that a small amount of WEEE (10kg of electrical boards) will be reclaimed via 
other sources and will be sent for size-reduction and beneficiation tests in the laboratory of the 
SMME/NTUA. 

Furthermore, during the installation stage of the PDU, as the project team was searching for ways to 
increase the productivity of the Unit, it was also decided that the materials would be separated 
into less categories. The best combination which worked for the Unit was the following: 

- Smaller fraction (<70mm), which was separated by the trommel. This mainly included soil 
material, garden waste and small items and fragments of various materials (paper, plastic, 
glass, etc.) 

- Hard plastics, including PET, HDPE and PP 

- Soft plastics (FILM) 
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- Glass 

- Aluminium cans 

- WEEE 

- Ferrous metallic items (separated by the Magnetic Arrangement) 

- Residual materials (rocks, dirt, textiles, etc.) 

Also, big rocks were removed before hitting the Mobile Materials Recovery Facility, so that they 
would not damage the mechanisms by falling heavily on the membrane. They were removed from 
the PDU site and were weighted along with the Residual materials. 

An important element of the design which was not taken into consideration earlier was the space 
and the means used for the temporary storage of the separated waste streams. This issue was 
discussed during the installation works of the PDU and it was decided that the waste would be 
stored into tarpaulin Big Bags, which would be stored next to the PDU for a few days and then it 
would be loaded on the truck to be weighed and driven to an open space in the PL above the 
PDU site, which was chosen for this purpose. This also meant that the skips for the separated waste, 
which were predicted in the designing phase, were not necessary anymore. However, this was not 
going to work for the Smaller fraction (<70mm) and the Residual materials which were in very large 
quantities. To address this issue, a space on top of the LF cell was cleared so that the tractor 
platform could unload the Smaller fraction each time it was filled, forming a large pile. This material 
had to be stored in this way because it would be screened again later during the PDU operation 
with a smaller screen (10mm). As for the Residual, it was decided that, after weighing, it would be 
disposed of in the operating LF cell. 

 

Figures 5.3.1-1 and 2: Tarpaulin Big Bags for separated materials and the designated space for storing, PL 

Finally, during the first days of the PDU Installation, it became apparent that a small resting area 
was necessary next to the PDU, as the LF offices were located far and in this site there was no 
shade to take shelter from the summer sun or any sheds to protect the workers from rain, or even 
any seating for the employees to rest. This issue was tackled quickly as a plastic table and chairs 
overlooking the PDU were provided and shading net was also installed to protect from the sunlight. 
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Figure 5.3.1-3: Resting area for the PDU employees 

 

5.3.2. 

At the first tests of the PDU equipment during the Installation period, it became apparent that some 
changes were necessary to optimise the procedures of the PDU and increase the speed of the 
excavation and processing of the waste. The most important of these changes was the utilisation of 
more assistant machinery. Initially, it was predicted that a Backhoe Loader and a Truck would only 
be necessary but it was quickly apparent that more equipment was needed, thus, a large 
Excavator and a Tractor with an open platform were also rented. The Excavator was used for the 
mining works, so that the Loader could be working constantly at the PDU site, feeding the Trommel, 
moving filled Big Bags, etc. Also, the most productive way to deal with the Smaller waste fraction 
(<70mm) of the Trommel was found to be the use of a mobile platform, carried by a tractor, which 
would quickly transfer the material once the platform was filled to the designated area on the LF 
cell, unload and come back again within a small number of minutes so that the production will not 
stop for a longer time. 

Equipment Deviations 
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Figure 5.3.2-1: The Backhoe Loader of the PDU, PL 

 

Figure 5.3.2-2: The Excavator and the Truck used in the PDU, PL 
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Figure 5.3.2-3: The Tractor and the Platform, moving the Smaller fraction, PL. 

Another equipment issue which was identified immediately during the first days of the installation 
was that most waste was trapped inside plastic bags and during the operation of the Trommel the 
waste was not screened and mixed properly. As a result, the hand-sorting was not efficient 
because every plastic bag had to be opened first with a knife. This slowed down the process very 
much. The solution to this problem was the installation of sharp pieces of metal (“knives”) inside the 
Trommel drum. These were custom ordered and were welded on site (Figure 5.3.2-4 below). After 
this adaptation, the plastic bags were torn open inside the Trommel drum and the waste was 
separated better, increasing the production speed of the handsorting as well.  

 

Figure 5.3.2-4: Custom ordered sharp pieces of metal, welded inside the Trommel drum 
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A deviation from the design phase was also that the Mobile Materials Recovery Facility (MMRF) 
consisted only of a moving elastic conveyance belt on a platform and it was open on top. This was 
both helpful but also problematic. On the one hand, the Backhoe Loader could easily come in and 
move away the filled Big Bags so that empty ones could be used to carry on with the hand-sorting 
process. However, as the workers were not sheltering under anything, the MMRF was sensitive to 
most weather conditions; the sunshine was unbearable after a while and the rainfall would make it 
impossible for the PDU to operate whatsoever. The solution was given during the last week of the 
PDU Installation, when shading net was installed high above the MMRF. This provided a good 
enough shade for working under the sun and also some minor protection against light rain drizzle, 
whilst it did not block the way to the Loader. 

 

Figures 5.3.2-5 and 6: The MMRF before and after the installation of shading net, PL 

 

5.3.3. 

The stage of installation had no significant deviations since the whole procedure lasted only 
eighteen days. However, the installation and testing fell behind with two rainy days.  

Time Schedule Deviations 
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Chapter 6. CONCLUSIONS 

6.1. General Conclusions 

During the course of this Action (B.5), all the necessary tasks and activities related to the installation 
of the PDU in the PL were completed through the collaboration of the sub-contractors appointed 
under Action B.4 and the Project Team. The sub-contractors successfully mobilized the agreed 
automobile and static equipment and installed them on site by the end of May, as it was discussed 
previously. The Action took place mainly inside the PL. 

The Installation works closely followed the initial design of the PDU, elaborated during Action B.3. 
The PDU was installed in an open plateau next to the main leachate tank of the landfill. The 
installation site was prepared with landscaping and drainage works to avoid any leachate 
leakages. The main PDU remaining exactly the same as its design: screening of the waste through a 
Trommel screen, separation of the different waste streams at a Mobile Materials Recovery Facility 
through hand-sorting and removal of ferrous materials with a Magnetic arrangement. Also, a 
Washing Machine for waste was installed to selectively wash some batches of the sorted waste. In 
parallel, all activities were monitored by the relevant Environmental Monitoring equipment.  

In preparation for the Unit’s operation, organisation activities were also conducted such as the 
appointment of roles and responsibilities for the Project Team members for the operational period 
of the PDU. Also, the actual day to day activities of the Unit were defined in detail to maximize 
efficiency and productivity. Finally, a Records Template was drafted to make sure that every action 
in the Unit was recorded each day and facilitate the execution of calculations and the drawing of 
conclusions about the PDU. 

During the installation period, the Project Team overcame many challenges, making some 
necessary deviations from the design of the Unit. The biggest difficulty of all was the weather: the 
rainfall this year seems to be at its highest levels. As the site is on an outdoors location, the only 
solution to this issue was just being patient and waiting for the rain to stop. Also, to prevent any kind 
of damages or missing equipment, the help of a security company was employed for the PDU 
Installation and Operational period. 

Perhaps the biggest deviation from the original plans was adapting the size-reduction and 
beneficiation elements of the process to a smaller scale at the laboratory, as the availability of 
WEEE materials was very scarce to elaborate it on-site using full-scale equipment. This change will 
not affect the outcome of the beneficiation tests as there is enough material to complete the 
necessary amount of tests. Furthermore, to increase the speed of the process, the separation of the 
waste materials was in less categories: Smaller fraction (<70mm), which was separated by the 
trommel, hard plastics (PET, HDPE, PP), FILM, glass, aluminum, WEEE, Ferrous materials and Residual. 
The smaller fraction will be stored in the LF cell, the Residual is forwarded to the operating cell and 
all the rest will be stored on another open plateau, above the PDU installation site. 

During the first operation tests of the PDU, it became obvious that additional motorised assisting 
machinery was also required at all times at the Unit for the mining, transportation of the waste and 
feeding the Trommel. This was not foreseen at the design stage but it was solved quickly by the sub-
contractor team. Adaptations to the PDU equipment also included adding metal “knives” to the 
inside of the Trommel which helped with tearing apart plastic bags and increasing the productivity 
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of the Unit. Finally, shading nets were provided over the Unit to protect the workers from getting 
sunburnt.  

The PDU Installation period proved to be challenging and very crucial for the smooth operation of 
the Unit. The previous planning, the hard work and the close collaboration of the Team members 
were the key ingredients to its timely and thorough completion. This successful implementation will 
have a major positive impact to the overall progress of the project. 

  



 

B5 
TECHNICAL REPORT OF THE INSTALLATION OF THE PILOT DEMONSTRATION UNIT 

 

reclaim - Landfill mining pilot application for recovery of invaluable metals, materials, land and energy    41 

 

APPENDICES 

Appendix 1: Operation Unit Record Sheet 

ΚΑΘΗΜΕΡΙΝΕΣ ΚΑΤΑΓΡΑΦΕΣ 
 

ΓΙΑ ΤΗ ΜΟΝΑΔΑ ΕΞΟΡΥΞΗΣ ΑΠΟΒΛΗΤΩΝ 
 

Ο υπεύθυνος για τις καταγραφές θα πρέπει κατά τις εργασίες της Πιλοτικής μονάδας Εξόρυξης 
Αποβλήτων του έργου LIFE12 ENV/GR/000427 reclaim να λαμβάνει φωτογραφίες και βίντεο αλλά και 
να σημειώνει καθημερινά τα παρακάτω:  

 

ΗΜΕΡΟΜΗΝΙΑ: 

Γενικές πληροφορίες 

Όνομα υπεύθυνου καταγραφών: 

Ώρα έναρξης εργασιών: 

Ώρα λήξης εργασιών: 

 

Στην εκσκαφή σήμερα χρησιμοποιήθηκε ο εκσκαφέας/η τσάπα/ή και τα δύο (κυκλώστε). 

Σχετικά με την Εκσκαφή 

Τι ποσότητα ήταν η εκσκαφή (αρ. κουβαδιών) – τσάπα:                   

Και (αρ. κουβαδιών) – εκσκαφέας: 

Υπολογισμός συνολικής ποσότητας εκσκαφής στο τέλος της ημέρας:   

(χωρητικότητα τσάπας: 1m3, χωρητικότητα εκσκαφέα: 0,5m3)  

Συνολικός χρόνος εκσκαφών για την ημέρα: 

 

Υπολογισμός ποσότητας στοκ στην αρχή της ημέρας: 

Σχετικά με την Μονάδα της Επεξεργασίας των Αποβλήτων 

Υπολογισμός ποσότητας στοκ στο τέλος της ημέρας: 
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Για την τροφοδοσία της μονάδας χρησιμοποιήθηκε ο εκσκαφέας/η τσάπα/ή και τα δύο (κυκλώστε). 

Τι ποσότητα ήταν η τροφοδοσία (αρ. κουβαδιών) – τσάπα:                   

Και (αρ. κουβαδιών) – εκσκαφέας: 

Υπολογισμός συνολικής ποσότητας τροφοδοσίας στο τέλος της ημέρας:   

(χωρητικότητα τσάπας: 1m3, χωρητικότητα εκσκαφέα: 0,5m3) 

Συνολικός χρόνος λειτουργίας της μονάδας για την ημέρα: 

 

Βάρος εισερχομένου (φορτηγό με _________________ κουβαδιές): 

Ζυγίσματα 

Γυαλί (φορτηγό με _________________ big bags): 

Χαρτί (φορτηγό με _________________ big bags): 

Πλαστικά PET (φορτηγό με _________________ big bags): 

Πλαστικά HDPE (φορτηγό με _________________ big bags): 

Πλαστικά FILM (φορτηγό με _________________ big bags): 

Σιδηρούχα μέταλλα (φορτηγό με _________________ big bags): 

Αλουμίνιο (φορτηγό με _________________ big bags): 

Tetrapak (φορτηγό με _________________ big bags): 

Άλλα υλικά (_________________), φορτηγό με _________________ big bags): 

Άλλα υλικά (_________________), φορτηγό με _________________ big bags): 

Άλλα υλικά (_________________), φορτηγό με _________________ big bags): 

 

Προβλήματα που προέκυψαν: 

Άλλα θέματα 

Μηχανικές βλάβες: 

Άλλα σχόλια: 
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Appendix 2: Photographic Documentation 
Photos from the installation period of the PDU 
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Appendix 3: Maps & designs 
 

No. Title Scale 

1 Orientation Map 1:50.000 
2 Demonstration Unit Lay Out 1:150 
3 Demonstration Unit Installation Plan 1:500 
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