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History of changes 
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Disclaimer: This document reflects only the author view and the Agency is not responsible for any use that 
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Acronyms and Glossary 
 

Acronyms/Abbreviations Description 

CDW  Construction and demolition waste 

CSV Comma-separated values 

EWC European Waste Catalogue 

M4EU MINERALS4EU (EU FP7 funded project) 

MSW Municipal Solid Waste 

NOSQL Non-relational database 

NUTS The Classification of Territorial Units for Statistics, for the French nomenclature d'unités 
territoriales statistiques 

OGC Open Geospatial Consortium 

PPB Parts per billion 

PPM Parts per million 

SLCA Social Life Cycle Assessment 

SQL Structured Query Language 

Table 1: Acronyms and glossary 
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1 Introduction 

SMART GROUND platform is a collaborative space for site operators, public administrations, landfill mining 
business companies, raw material providers and researchers. SMART GROUND offers a repository that 
stores full datasets published and curated by the user community with a crowd-sourcing approach and 
facilitates the visualisation and assessment of the information.  

The platform plans to become a waste material marketplace connecting private businesses (demand) with 
raw material providers (supply) or with clients for landfill mining projects. This is possible by a powerful 
search engine that allows finding sites of interest searching by keywords or using dozens of filters.  

The ultimate goal of the consortium is therefore to promote the adoption of the platform as a key 
information point for waste materials and sites in Europe. 

SMART GROUND consortium has designed a generic data model that allows comprehensive 
characterisation of landfill sites, mining sites and treatment plants. The SMART GROUND database stores 
information that is structured and converted into searchable, downloadable and easy to process files (csv). 
The modular and flexible design of the database would allow a potential extension or merge with other 
databases. 

In the future the platform could also integrate (harvest) data from external resources. Currently only two 
layers from external sources have been integrated in the map viewer as proof of concept: a layer of UK 
historic landfills and treatment plants from Piemonte region (Italy). 

Another important aspect of the SMART GROUND project is the semantic tagging module that enables 
annotation of existing data with user-provided and crowd-sourced knowledge and integration of different 
information sources, with the help of one or more domain experts and/or data users. Thanks to this 
module, data stored in the relational data back-end can be fused (a) with ontological knowledge asserting 
properties of the concepts mentioned in the database relations, (b) information of interest to the user, that 
can complement the database content, such as files ǿƛǘƘ ǳǎŜǊǎΩ ƴƻǘŜǎΣ ǇƛŎǘǳǊŜǎΣ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Řŀǘŀ 
provenance, etc., and (c) user-provided and crowd-sourced knowledge bases to provide rich, open user-
enriched data.  

It should also be mentioned that the platform allows rough estimations of waste remains in mining and 
landfill sites, provided that sample data is available. 

In short, the platform uniqueness with regard to other waste repositories and open databases could be 
summarised in the following special features: 

¶ Semantically enriched information based on user annotations 

¶ Crowd-sourcing approach: open registration of user accounts to publish data 

¶ All information is public, no need for user registration 

¶ Wide characterisation of waste sites, including samples, processes and technologies used in 
treatment plants, etc. 

¶ Search engine with more than 30 filters that can be combined 

¶ Map viewer for spatial search and analysis 

http://www.smart-ground.eu/
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¶ Estimation of remains in waste sites based on available sample measures 

¶ Download of facility information in csv format 

¶ Possibility of integration with external databases through (OGC) standard services 

¶ Data model was built on previous initiatives M4EU & INSPIRE Minerals resources (compatibility) 

The semantic tagging module also has exploitation possibilities on its own. First of all it has the potential of 
being applied to other domains. Current data platforms (relational databases, NOSQL databases, as well as 
data lakes) do not provide effective (personalized and crowd-sourced) semantic enrichment opportunities. 
Existing open-data and semantic web technologies do not integrate well with structured domain-specific 
business data. Moreover the data content is often limited and not scalable to the needs of different 
applications and users. The semantic tagging module can serve as a bridge between structured data and 
unstructured knowledge and be incorporated as a personalized knowledge extensions layer over any 
structured data source. The current model is however the result of academic research and should be 
considered a prototype for demonstration purposes, with the goal of showing the power and the potential 
of semantic reasoning. In due course we expect that the semantic tool will find demand in all kind of 
enterprises where data (schema and facts) evolve faster than the database itself and, while essential to the 
operation of the enterprise, the database lacks the flexibility to (a) going stale and (b) capture user-
provided and/or crowdsources data and knowledge for more effective decision support. 

The entry points of both software platforms are: 

¶ Main platform: http:// SMART GROUND.atosresearch.eu 

¶ Semantic tagging module: http://dynamics.di.unito.it:8080  

http://www.smart-ground.eu/
http://smartground.atosresearch.eu/
http://dynamics.di.unito.it:8080/
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2 Main Platform Menu Structure 

The URL of the platform is http://SMART GROUND.atosresearch.eu 

The following menu items are available: 

¶ Facility management: this section allows managing (create, delete, update) data provided by the 
user and the information of his/her user account. This section is described in chapter 6 Managing 
Your Waste Facilities. 

¶ Search: this section allows searching waste facilities combining different filters and keywords. This 
is described in section 5.1 Main Search Area. 

¶ Map: this section allows spatial search of waste sites classified by themes (inert landfills, hazardous, 
mining sites, etc.). This is described in section 5.2 Map Viewer Area. 

¶ Login.  

¶ Register. This is described in chapter 3 Register and Login/Logout. 

 

 

Figure 1: Main menu items 

 

http://www.smart-ground.eu/
http://smartground.atosresearch.eu/
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3 Register and Login/Logout 

A user account is required to publish new waste sites in the platform or edit the information. It must be 
noted that a user account is not required to use the web interface. An anonymous user can directly click 
Search or Map in the main menu and access all the information of the database.  

1) Click Register at the main menu 

2) Enter the required details 

 

 

Figure 2: Registration form 

 

Figure 2 shows the registration page, which contains the private details (e.g. email only for internal use 
between the database administrator and the users) and the public information of the waste management 
organisation.  

If you already have user account you can login: 

1) Click Login at the main menu 

2) Enter your user credentials (username and password) 

After the login operation, the user is directed to the SMART GROUND platform with a valid session 
containing user access rights. Notice the new menu item Logout is shown. 

http://www.smart-ground.eu/
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4 Changing Your Account Settings 

1) Click Facility management at the main menu 

2) Click tab My profile 

3) Click Edit my profile 

4) Edit fields in the menu items Account and Password 

 

Figure 3: Facility management ser account section 

The information managed is the same already described in previous section 3. 

4.1 How to Change the User Account Password  

This section will guide you specifically on how to change the user password as example. Previously you 
need to have registered a user account (see section 3). In order to change the user password you need to 
be logged in and follow the steps below (click the pointed sections): 

Login 

 

Facility 
mgmt  

My 
profile 

 

http://www.smart-ground.eu/
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Edit my 
profile 

 

Pass 
word 

 

Table 2: How to Change the User Account Password 

In this form please enter the current password in the first text input. Below enter the new password and 
again confirm the new password, and click Save. 

 

http://www.smart-ground.eu/
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5 Searching in the Main Platform 

There are two options to access the data: 

¶ The main search area allows to search by different filters and keywords 

¶ The map viewer allows spatial search of waste sites classified by themes (inert landfills, hazardous, 
mining sites, etc.) 

5.1 Main Search Area 

This is the main entry point to search information in the SMART GROUND platform. 5 different sections can 
be distinguished. 

 

Figure 4: Main search area 

1) Main search panel: by ŘŜŦŀǳƭǘ ǘƘŜ ƻǇǘƛƻƴ Ψ!ƭƭ ǘȅǇŜǎΩ ƛǎ ŎƘŜŎƪŜŘΦ Lt also enables searching by specific 
type of site: landfill site, mining site or treatment plant. If one specific type of site is checked the 
corresponding thematic search panel will be shown under the main search panel. The main search 
panel also includes the buttons Search and Clear criteria. The button Search executes the search 

1 

2 

3 

4 
5 
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with the parameters selected. The button Clear criteria restores the filters, removing all the values 
previously entered. 

Filter name Description 

All types This values comprises all the facilities in the database 

Landfill site This value includes municipal solid waste (MSW) and construction and demolition (CDW), 
excluding mining sites and treatment plants 

Mining site Waste facilities that store waste from one or several mines or quarries 

Treatment plant Waste facilities where one or several treatment processes are applied to the materials 

Table 3: Main search panel ς main categories of waste facilities 

2) Thematic search panel: this panel is hidden by default, and it is enabled only when the above 
checkboxes of landfill site, mining site or treatment plant are selected. The purpose of the panel is 
to include filters that apply only to each type of site.  

 

Filter name Description 

Landfill category It corresponds with codelist LandfillCategoryType. 

Possible values are: Nonhazardous, Inert, Hazardous. 

Landfill type It corresponds with codelist LandfillTypetype. 

Possible values are: MSW (Municipal solid waste), Industrial (), Mixed, CDW (Construction and 
demolition waste). 

EWC code It corresponds with codelist EwcType. 

European Waste Catalogue http://www.wastesupport.co.uk/ewc-codes/ 

Availability biogas Possible values are: yes / no 

Availability energy 
recovery 

It indicates whether there is a recovery system in place or not. Possible systems are electricity 
generation, heat generation, cogeneration, biomethan, others.  

Availability samples Possible values are: yes / no 

Table 4: Thematic search panel ς Landfill sites 

 

Filter name Description 

Facility properties 

Environmental impact It corresponds with codelist EnvironmentalImpactType 

Mine waste type It corresponds with codelist WasteTypetype 

http://www.smart-ground.eu/
http://www.wastesupport.co.uk/ewc-codes/
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Availability samples Possible values are: yes / no 

Related mine 

Mineral deposit It corresponds with codelist DepositTypeType 

Mine status It corresponds with codelist MineStatusType 

Processing activity It corresponds with codelist ProcessingActivitytype 
http://inspire.ec.europa.eu/codelist/ProcessingActivityTypeValue/ 

Mine activity It corresponds with codelist MiningActivityType 
http://inspire.ec.europa.eu/codelist/MiningActivityTypeValue/ 

Host rock It corresponds with codelist Lithologytype 
http://inspire.ec.europa.eu/codelist/LithologyValue/ 

Ore mineralogy It corresponds with codelist OreMineralogyType 

Relevant elements/minerals Values indicating the type of commodity. It corresponds with the codelist 
Commoditytype 

Table 5: Thematic search panel ς Mining sites 

 

Filter name Description 

EWC code It corresponds with codelist EwcType. 

European Waste Catalogue http://www.wastesupport.co.uk/ewc-codes/ 

Transport type It corresponds with codelist TransportType. 

Possible values are: conveyor belt (general), screw conveyor, scoop wheel (noria), pipes, 
excavator, truck, roadtransportation (general), rail transportation, air transportation, 
maritime transportation, river transportation. 

Storage type It corresponds with codelist StorageType 

Possible values are: silos, stockpile, warehouse 

Products & by-products It corresponds with codelist ProductType. 

Processing activity It corresponds with codelist ProcessingActivitytype 
http://inspire.ec.europa.eu/codelist/ProcessingActivityTypeValue/ 

Subcapability It corresponds with codelist SubcapabilityType. It is a subcategory of parent codelist 
CapabilityType. The parent (capabilitytype) values are: shredding, sieving, sorting, 
incineration, energy recovery, composting, extruding, vehicleloading, excavating, 
chemical treatment, hydrometallurgy, pyrometallurgy. 

Technology line inputs Select products used as input of technology lines of treatment plants. It corresponds 
with codelist ProductType 

http://www.smart-ground.eu/
http://inspire.ec.europa.eu/codelist/ProcessingActivityTypeValue/
http://inspire.ec.europa.eu/codelist/LithologyValue/
http://www.wastesupport.co.uk/ewc-codes/
http://inspire.ec.europa.eu/codelist/ProcessingActivityTypeValue/
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Filter name Description 

Technology line outputs Select products produced as result of technology lines of treatment plants (output). It 
corresponds with codelist ProductType 

Economy income Analysis of social impact of landfill mining activities. Value is on a scale between -2 to +2, 
with equal integer step of 1. The negative values mean loss, zero represents no effect, 
positive values are gains for this category. 

This filter will display facilities where economy income value (-2 to +2) is equal or above 
the threshold set 

Employment education Analysis of social impact of landfill mining activities. Value is on a scale between -2 to +2, 
with equal integer step of 1. The negative values mean loss, zero represents no effect, 
positive values are gains for this category. 

This filter will display facilities where employment education value (-2 to +2) is equal or 
above the threshold set 

Land use territory Analysis of social impact of landfill mining activities. Value is on a scale between -2 to +2, 
with equal integer step of 1. The negative values mean loss, zero represents no effect, 
positive values are gains for this category. 

This filter will display facilities where land use territory value (-2 to +2) is equal or above 
the threshold set 

Demography Analysis of social impact of landfill mining activities. Value is on a scale between -2 to +2, 
with equal integer step of 1. The negative values mean loss, zero represents no effect, 
positive values are gains for this category. 

This filter will display facilities where demography value (-2 to +2) is equal or above the 
threshold set 

Environmental health Analysis of social impact of landfill mining activities. Value is on a scale between -2 to +2, 
with equal integer step of 1. The negative values mean loss, zero represents no effect, 
positive values are gains for this category. 

This filter will display facilities where environmental health value (-2 to +2) is equal or 
above the threshold set 

SLCA values>=0 The filter will display facilities where all five SLCA values are zero or positive. 

FNPV_C The filter will display facilities where Financial Net Present Value (investment) is positive  

FNPV_K The filter will display facilities where Financial Net Present Value (capital) is positive 

ENPV The filter will display facilities where Economic Net Present Value is positive 

Table 6: Thematic search panel ς Treatment plants 

 

 

http://www.smart-ground.eu/
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3) Common search panel: this panel includes filters that are common to any type of site, such as: 

 

Filter name Description 

Text This is one of the most powerful filters in the whole search engine. It allows to search 
keyword present in several attributes of the facilities: name of the site, landfill category, 
landfill type, ore minerals, waste type, mining activity, host rock, relevant elements, EWC 
code description, transport of treatment plants, storage of treatment plants, products 
used in treatment plants. 

Facility area Select area of the facility. Three categories (ranges) are offered:  

¶ less than 10,000 m2 

¶ between 10,000 and 100,000 m2 

¶ above 100,000 m2 

Facility thickness Select thickness or depth of the facility. Three categories (ranges) are offered:  

¶ less than 5 m 

¶ between 5 and 10 m 

¶ above 10 m 

Facility volume Select volume of the facility. Three categories (ranges) are offered:  

¶ less than 50,000 m3 

¶ between 50,000 and 500,000 m3 

¶ above 500,000 m3 

Facility mass Select mass of the facility. Three categories (ranges) are offered:  

¶ less than 100,000 t 

¶ between 100,000 and 1,000,000 t 

¶ above 1,000,000 t 

Activity period Select lower and upper thresholds for the period of operation of the waste facility. 

Facility status It corresponds with the codelist LandfillStatusType. Possible values are: operating, not 
operating, old. 

Territorial units It corresponds with the NUTS regions http://ec.europa.eu/eurostat/web/nuts/overview 

¶ Countries: NUTS level 1 

¶ Regions: NUTS level 2 

¶ Provinces: NUTS level 3 

¶ Municipalities: Local Administrative Units 

Table 7: Common search panel 

http://www.smart-ground.eu/
http://ec.europa.eu/eurostat/web/nuts/overview
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4) List of results: the list is generated when the user clicks Search. As showed in the Figure 5 each item 
in the list of results has the following details: name of the facility, status, landfill/mining/treatment, 
period of activity, operator and location. The possible actions are: click Zoom in, click Details, or 
click on the page control at the bottom. 

 

 

Figure 5: Main search area - List of results 

5) Small map viewer: this map viewer enriches the information of the list of results. At first it zooms 
automatically to the area of the facilities. If the user clicks Zoom in of any facility the map viewer 
zooms to that facility. The user can navigate (zoom, click and move) on the map to explore the 
area, but it is not possible to obtain information clicking on the features of the map.  

5.1.1 Step 1 - Select Searching Criteria 

The purpose of the main search area is to select a searching criterion and explore the information. All the 
information is public, therefore it is not necessary to login in order to search. The sequence of actions in 
this step is the following: 

1) /ƘŜŎƪ ƻƴŜ ǾŀƭǳŜ ƻƴ ǘƘŜ Ƴŀƛƴ ǎŜŀǊŎƘ ǇŀƴŜƭ όōȅ ŘŜŦŀǳƭǘ ǘƘŜ ƻǇǘƛƻƴ Ψ!ƭƭ ǘȅǇŜǎΩ ƛǎ ŎƘŜŎƪŜŘύΦ 

2) Select one, several or no values in the thematic search panel, depending if the user has checked 
landfill site, mining site or treatment plant. 

http://www.smart-ground.eu/
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3) Select one, several or no values in the common search panel. 

4) Click Search. 

5) New search: the user can click Clear criteria in the main search panel to remove all the previously 
selected values and start again. 

It must be noted that if several criteria (filters) are selected, the criteria are logically connected in an ANDς
relation. That means, all selected filters have to apply. In the case of multichoice filters (e.g. ore 
mineralogy) if several values are selected, the values are connected in an OR-relation. 

Also it must be noted that in the drop-down lists of values of the filters, only the values included in the 
datasets are displayed for convenience of the user. This means that if the database does not have facilities 
ƛƴ {ǇŀƛƴΣ ǘƘŜ ǾŀƭǳŜ Ψ{ǇŀƛƴΩ ǿƛƭƭ ƴƻǘ ōŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ ƭƛǎǘ ƻŦ ŎƻǳƴǘǊƛŜǎ ƛƴ ǘƘŜ ŦƛƭǘŜǊ ŎƻǳƴǘǊȅΦ 

5.1.2 Step 2 - Explore List of Results 

Following the selection of searching criteria, the user can perform several actions: 

1) Study the information of each item in the list of results 

2) Click Zoom in 

3) Click Details. The user will be directed to the information tabs. 

4) Move forward or backward through the pagination menu 

5.1.3 Step 3a - Explore Details of Landfill Sites 

By clicking Details in the list of results the user is directed to the details of the selected landfill site. The 
information is structured in three tabs: 

¶ Landfill detail 

¶ Materials and biogas 

¶ Samples. If the landfill site includes samples (see Figure 6) click Details to see all the information on 
each sample. 

 

Figure 6: Landfill site details ς samples tab 
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5.1.4 Step 3b - Explore Details of Mining Sites 

By clicking Details in the list of results the user is directed to the details of the selected mining site. The 
information is structured in four tabs: 

 

¶ Site detail.              

 

¶ Mine dumps. 

¶ Mine samples: if the mining site includes samples click Geochemistry to see all the measures on 
each sample. In turn, the geochemistry information is structured in 4 tabs: main elements, Ag-Zr, 
REE and PGE. 

¶ Predictions: if the mining site includes enough information this tab will show predictions of remains 
of each element. Possible actions are: 

o Choose visualisation of remains of all elements or only main elements 

o The dump volume and dump bulk density are needed for this calculation. If the bulk density 
if some dump is missing the user will be asked to estimate the bulk densities (see Figure 7) 

 
 
 
 

Special feature:  
²ƛǘƘƛƴ ǘƘŜ ǘŀō ΨǎƛǘŜ ŘŜǘŀƛƭΩ ǘƘŜ ǳǎŜ Ŏŀƴ ǾƛǎǳŀƭƛǎŜ semantic tagged information, clicking in 
ǘƘŜ ǾŀƭǳŜǎ ƻŦ ΨǊŜƭŜǾŀƴǘ ŜƭŜƳŜƴǘǎΩ ƻǊ ΨƻǊŜ ƳƛƴŜǊŀƭƻƎȅΦ ¢Ƙƛǎ ŦŜŀǘǳǊŜ ƛǎ ƻƴƭȅ ŜƴŀōƭŜŘ ƛŦ ǘƘŜ 
user is logged in. When the enriched values are clicked, a pop-up window appears and 
shows the following categories: 

¶ User data. If enabled, click Source to see further information of each statement. 

¶ Common data 

¶ Related files. When file is available, click Download file. 
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Figure 7: Mining site details ς predictions tab 

5.1.5 Step 3c - Explore Details of Treatment Plants 

By clicking Details in the list of results the user is directed to the details of the selected treatment plant. The 
information is structured in five tabs: 

¶ Treatment plant detail 

¶ Feeding material 

¶ Waste produced 

¶ Products & by-products 

¶ Technology lines. If the plant includes some technology line (see Figure 8) click Details to see all the 
information on the technology line. A pop-up window will appear. Click Show environmental 
variables to display all the environmental information. 

 

 

Figure 8: Treatment plant details ς ¢ŜŎƘƴƻƭƻƎȅ ƭƛƴŜΩǎ 5Ŝǘŀƛƭǎ ōǳǘǘƻƴ 
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5.1.6 Step 4 - Download Information of Facilities 

The front-end application also allows the download of all information of each facility. After having clicked 
Details of any facility of interest, the button Download details can be found at the upper right. The mining  

 

Figure 9: Facility details ς Download button 

 

! /ƻƳƳŀ ǎŜǇŀǊŀǘŜŘ ǾŀƭǳŜǎ ǘŜȄǘ ŦƛƭŜ όΦŎǎǾύ ǿƛƭƭ ōŜ ŘƻǿƴƭƻŀŘŜŘ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ŎƻƳǇǳǘŜǊΦ The CSV file can be 
opened with Microsoft Excel easily: 

1) Open Excel program 

2) on the Data tab, in the Get External Data group, click From Text 

 

Figure 10: Import csv into excel ς Data tab, From Text 

3) Then, in the Import Text File dialog box, double-click the text file that you want to import. 

4) Notice the items in the text file are separated by semicolons, therefore select Delimited and Next. 

5) Select Semicolon as separator. Make sure all other options are unchecked and click Next. 

6) Click finalise 

Important: notice that the first row of all report csv files is the column heading name.  

Other files associated to each facility 

Provided that the data owner has uploaded files (doc, xls, pdf, zip, images, txt, etc.) with information of the 
facility, the files can be downloaded from the tab Site details (see Figure 11). 
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Figure 11: Facility details ς resources available for download 

5.2 Map Viewer Area 

The map viewer allows spatial search and analysis of waste facilities. The map displays waste facilities, the 
colour of the features indicate the amount of the facilities: 

¶ Features with green colour correspond with groups of fewer than 10 facilities 

¶ Features with orange colour correspond with groups between 10 and 30 facilities 

¶ Features with red colour correspond with groups of more than 30 facilities 
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Figure 12: Map viewer 

The map viewer has 3 main components: 

¶ Layer manager: this component allows enabling or disabling different categories of facilities, such 
as mining sites, treatment plants, inert landfills, hazardous landfills, non-hazardous landfills and 
historic UK landfills. The UK landfills layer is disabled by default.  

 
 

¶ Navigation menu: this menu includes 5 buttons: 

Special feature:  
The layer historic UK landfills is retrieved in real time from an external source 
(https://data.gov.uk/dataset/historic-landfill1). It is only a proof of concept of integration with 
external sources, and therefore it has limitations. When this layer is checked, it shows the landfill 
surfaces in UK, but the layer is active in all the surface of the map. If the map is clicked a new pop-
up window with information will be showed. If the point clicked does not belong to a UK landfill the 
window will be empty. The layer has to be disabled in order to click the normal SMART GROUND 
facilities. 
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o  click Information in order to select a facility (or group of facilities) on the map. The 
information of the selected facilities will appear. 

o  click Select by box in order to select a group of facilities by drawing a bounding box on 
the map. The information of the selected facilities will appear. 

o  click Select by polygon in order to select a group of facilities by drawing a bounding 
polygon on the map. The information of the selected facilities will appear. 

o  click Zoom to selected features after having selected a bounding box or polygon. 

o  click Zoom to total extent e.g. after having zoomed to selected features. The map at 
EU scale will be restored. 

¶ Information of selected facilities:  

o This window includes the list of selected facilities, very similar to the list of the main search 
section. It allows the possibility to click Zoom in, or Details. 

o The green button at the upper right allows hiding and showing the window, thus facilitating 
the assessment of the map or the list of facilities as necessary. 

o A text filter allows typing the name of the desired facility and reducing the items of the list. 

http://www.smart-ground.eu/


                                                                                                 

 SMART GROUND User manual v1.1 

 

www.smart-ground.eu SMART GROUND - All Rights Reserved - Grant Agreement n° 641988 

 

 27/67 

 

 

6 Managing Your Waste Facilities 

After having logged in, the section Facility management appears at the upper left of the main menu. This 
section allows managing all ǳǎŜǊǎΩ data, regarding their waste facilities as well as their user profile data. 

The information is structured in 6 tabs as showed in Figure 13. Each tab will be explained in the following 
sub-sections. 

 

Figure 13: Facility management ς list of facilities 

 

6.1 Facility Management: Edit or Create a New Waste Facility 

¢Ƙƛǎ ǘŀō ƛƴŎƭǳŘŜǎ ŀ ƭƛǎǘ ƻŦ ǘƘŜ ǳǎŜǊΩǎ ŦŀŎƛƭƛǘƛŜǎ. Four actions are possible: 

¶ Click Create a new waste facility. The user is directed to fill the forms with all the information of 
each facility. 

¶ Click Details. The user is directed to explore the details of the facility. 

¶ Click Edit. The user is directed to edit the forms with the information of the facility. 

¶ Click Delete, removing the information from the database. 

This section will focus on the description of the first action Create a new waste facility, since the actions 
Details and Delete are obvious and the action Edit leads the user to the same forms of the creation. 

6.1.1 Step 1: Enter Common Characteristics 

At the moment of creating a new waste facility in the database it is essential for the user to have clear the 
type of facility to be entered: landfill site, mining site or treatment plant. 
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Figure 14: Create new facility ς common characteristics 
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Name Definition Input format Comments 

Waste facility name Name of the facility Text, 200 characters This field is mandatory 

Address Address of the facility Text, 150 characters  

Country Country where the facility is 
located 

 This field is mandatory 

Region Region where the facility is 
located 

 This field is mandatory 

Province Province where the facility is 
located 

 This field is mandatory 

Municipality Municipality where the facility 
is located 

 This field is mandatory 

Status Status of the waste facility.   

Starting year Beginning of the activity of the 
facility 

Number YYYY  

End year End of the activity of the 
activity 

Number YYYY  

Site depth Depth of the facility. Unit of 
measure is metre. 

Number. Decimals must be 
separated using period (not 
comma) 

 

Site area Area of the facility measured 
in m2 

Number. Decimals must be 
separated using period (not 
comma) 

 

Site volume Volume of the facility, 
measured in m3 

Number. Decimals must be 
separated using period (not 
comma) 

 

Site weight Weight of the facility 
measured in tonnes 

Number. Decimals must be 
separated using period (not 
comma) 

 

Availability of analysis Check to indicate when there 
is an analysis available. 

  

Location Location of the facility. Enter latitude and longitude, 
EPSG 4326. 

This field is mandatory 

http://www.smart-ground.eu/


                                                                                                 

 SMART GROUND User manual v1.1 

 

www.smart-ground.eu SMART GROUND - All Rights Reserved - Grant Agreement n° 641988 

 

 30/67 

 

 

Name Definition Input format Comments 

Waste facility type Type of facility  This field is mandatory. 
Depending on the choice of 
this attribute a different set of 
attributes will appear below. 

Important: all the 
characteristics of a facility can 
be edited and changed with 
the exception of the facility 
type. For example, if the user 
adds to the database a landfill 
site, it cannot be later 
changed into a mining site. It 
should be deleted and created 
from the scratch. 

Studies Link (URL) to studies related 
with the facility 

Text  

Images Link (URL) to images of the 
facility 

Text  

Observations Additional information, 
remarks, etc. 

Text, 500 characters  

Table 8: Facility ς common characteristics 

The choice of the facility type determines the path to be followed in the form filling. Three different paths 
are possible: landfill site (section 6.1.2), mining site (section 6.1.3) or treatment plant (section 6.1.4). 

6.1.2 Step 2a: Choose Landfill Site 

The following attributes (see Figure 15) are presented in a new panel when the user has selected a landfill 
site. 

Name Definition Input format Comments 

Landfill category Category of landfill. Values are 
inert, hazardous, non-
hazardous. 

  

Landfill type Type of landfill. Values are 
municipal solid waste, 
industrial, mixed and CDW. 
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Name Definition Input format Comments 

Energy recovery Indicate whether there is an 
energy recovery system in 
place and choose the system if 
there is any. 

 /ƘƻƻǎŜ Ψƴƻ ǎȅǎǘŜƳΩ ƛŦ ǘƘŜǊŜ ƛǎ 
no recovery system in place. 

Leave this field empty only if 
there is uncertainty whether 
there is recovery system in 
place. 

Solar energy plant Indicate whether there is an 
energy solar system in place. 

  

Table 9: Landfill characteristics ς step 2 

 

 

Figure 15: Landfill characteristics ς step 2 

 

6.1.3 Step 2b: Choose Mining Site 

The following attributes are presented in a new panel (Figure 16) when the user has selected a mining site. 
It should be noted that the information regarding the associated mine (present section 6.1.3 and section 
6.1.7) only applies to those facilities with one single mine associated to the facility. Those facilities that 
store waste from several mines should not fill the following information. 

 

Name Definition Input format Comments 

Mine status Status of the mine associated.    

Deposit type Type of mineral deposit   

Measured environmental 
impact 

Indicate whether there is some 
environmental impact measured 

  

Processing activity Processing activity performed in the facility    

Starting year Beginning of the activity of the mine Number YYYY  
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Name Definition Input format Comments 

End year End of the activity of the mine Number YYYY  

Is rehabilitation Indicate whether there is rehabilitation 
activity in place 

  

Table 10: Mining site characteristics ς step 2 

 

 

Figure 16: Mining site characteristics ς step 2 

 

6.1.4 Step 2c: Choose Treatment Plants 

The following attributes are presented in a new panel (Figure 17) when the user has selected a treatment 
plant. 

In order to fill the SLCA information of the landfill activities conducted in the treatment plant, please 
download the survey file (link is provided in the form) to calculate the results to be entered. 

 

Name Definition Input format Comments 

Processing activity Processing activity performed 
in the facility 

  

SLCA: economy income Economy income Values between 2 and -2. To be calculated with the 
survey file 

SLCA: employment education Employment education Values between 2 and -2. To be calculated with the 
survey file 

SLCA: land use territory Land use territory Values between 2 and -2. To be calculated with the 
survey file 
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Name Definition Input format Comments 

SLCA: demography Demography Values between 2 and -2. To be calculated with the 
survey file 

SLCA: environmental health Environmental health Values between 2 and -2. To be calculated with the 
survey file 

SLCA:year Year of the information 
entered in the survey to 
calculate the SLCA values. 

Number YYYY  

Table 11: Treatment plant characteristics ς step 2 

 

 

Figure 17: Treatment plant characteristics ς step 2 

 

6.1.5 Save Information Step 1 and 2 

At this point the user can click Discard at the bottom of the form, being directed to the facility management 
tab and the information will be discarded. 

The user can also click Save. A pop-up window (Figure 18) will ask if the user wants to continue filling 
further details. The user can continue or cancel, but either way the information of the facility of step 1 will 
be saved in the database. 
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Figure 18: Save information of steps 1 and 2 

 

It should be noted that the addition of characteristics in the next step (3a, 3b or 3c) can follow a different 
logic. While the information of steps 1 and 2 is not saved in the system until the user clicks Save at the 
bottom of the page (thus saving the whole information of the page at once), in the step 3 many concepts 
ŀǊŜ ΨƳǳƭǘƛŎƘƻƛŎŜΩ όŜΦƎΦ ƻƴŜ ƭŀƴŘŦƛƭƭ Ƙŀǎ Ƴŀƴȅ 9²/ ŎƻŘŜǎύΣ ǎƻ ŜŀŎƘ ǘƛƳŜ an item is added to a list of selections 
it is automatically saved in the system, it is not necessary to save the whole information in a second Save 
click.  

6.1.6 Step 3a: Additional Characteristics of a Landfill Site 

This step in the creation or edition of the landfill sites comprises 3 main concepts: materials, samples and 
biogas. 

6.1.6.1 Materials (EWC) 

The selection of EWC codes is a three-step process. First the chapter is selected, then the sub-chapter, 
finally the EWC code can be selected.  

Name Definition Input format Comments 

EWC European Waste Catalogue 
(EWC) code 

 Three-step process 

Mass Amount of EWC Number. Decimals must be 
separated using period (not 
comma) 

 

Year Year when the amount of 
EWC was registered. 

Number YYYY  

Table 12: Landfill characteristics ς EWC 
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Figure 19: Landfill characteristics ς EWC 

 

6.1.6.2 Samples 

The addition of samples is a two-step process. First the main details of the sample are filled and saved (ID, 
technique, number of sampling wells, sampling depth and date). Once the sample is saved in the database 
click Fractions to fill the measurements of each sample group 

 

Name Definition Input format Comments 

Sample ID Identification code defined by 
the data provider. 

Text, 50 characters  

Number of sampling wells Number of sampling wells   

Sampling depth Sampling depth in metres Text, 50 characters. Examples:  

¶ 0,2-5 

¶ 12 

¶ etc. 

 

Sampling technique Sampling technique   

Sampling date Date of the sample YYYY-MM-DD  

Fraction group Category of sample fraction   

Fraction: value Measurement for each 
fraction group in tonnes. 

  

Table 13: Landfill characteristics ς samples 
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Figure 20: Landfill characteristics ς samples 

 

 

Figure 21: Landfill characteristics ς sample fractions 

6.1.6.3 Biogas 

 

Name Definition Input format Comments 

Gas captured Volume of gas captured Number. Decimals must be 
separated using period (not 
comma) 
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Name Definition Input format Comments 

Year Year when the volume of gas 
was registered. 

Number YYYY  

Table 14: Landfill characteristics ς biogas 

 

 

Figure 22: Landfill characteristics ς biogas 

 

6.1.7 Step 3b: Additional Characteristics of a Mining Site 

This step in the creation or edition of the mining sites comprises five simple concepts (relevant elements, 
ore mineralogy, lithology, waste type and mining activity) and the dumps and samples. Notice that lithology 
and host rock are synonyms in the framework of SMART GROUND.  

In the tab to select relevant elements (commodities), the user finds the possibility to tag the commodities 
as ΨƳŀƛƴ ŎƻƳƳƻŘƛǘȅΩΦ ΨMain commodityΩ is a special status of some commodities. The users will decide 
which commodities are main ones or not for each facility (as many as they wish). The user has to check 
Main Commodity (see Figure 23) before clicking Save.  

 

Figure 23: Mining site characteristics ς relevant elements 
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Name Definition Input format Comments 

Dump code Identification code defined by the data provider. Text, 50 
characters 

 

Relevant elements Multichoice from a list of Relevant elements   

Main commodity Commodities which are important, in each facility, in 
terms of available quantity 

  

Ore mineralogy Ore minerals   

Lithology Lithology of host rock   

Waste type Type of waste   

Mining activity Mining activity   

Table 15: Mining site characteristics ς step 3 

The characterisation of dumps and corresponding samples is however more complex. It involves 5 steps: 

1) In the tab Samples, fill Dump code, last waste type, volume of dump, dump bulk density and click 
Save, for each dump of the facility (Figure 24). 

2) Then click Add ore/sample, to further characterise each dump. 

3) Choose ore mineralogy of the dump and click Save.  

4) Fill main characteristics of each sample associated to this dump and click Save. Each dump can have 
one, several or none samples.  

5) In the list of samples click Geochemistry to fill the measurements (if available) of each mineral or 
element studied in the sample (Figure 25).  

If the information filled includes data of the dumps (volumes and bulk density) and sample measures of 
minerals or elements for all the dumps, the system will calculate automatically estimations of waste 
remains (see tab Predictions, section 5.1.4). Alternatively the automatic calculation can be cancelled by 
ŎƘŜŎƪƛƴƎ Ψ/ǳǎǘƻƳ ǇǊŜŘƛŎǘƛƻƴΩ όǊƛƎƘǘ ōŜƭƻǿ ǘƘŜ ŦƻǊƳ ǘƻ Ŧƛƭƭ ǘƘŜ Řŀǘŀ ƻŦ ŘǳƳǇǎύΦ A new text box is showed to 
enter the predictions calculated by the data provider.  

 

Name Definition Input format Comments 

Dump code Identification code defined by the 
data provider. 

Text, 50 characters  
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Name Definition Input format Comments 

Last waste type Last waste type identified in the 
dump. 

  

Volume Volume of the dump measured in 
m3 

Number. Decimals must be 
separated using period (not 
comma) 

 

Bulk density Bulk density (on average) of the 
dumped material measured in 
t/m3 

Number. Decimals must be 
separated using period (not 
comma) 

 

Ore mineralogy Ore minerals present in the dump   

Sample code Identification code defined by the 
data provider. 

Text, 50 characters  

Sample mass Total mass of the sample 
measured in kg 

Number. Decimals must be 
separated using period (not 
comma) 

 

Sample bulk density  Bulk density of the sample 
measured in g/cm3 

Number. Decimals must be 
separated using period (not 
comma) 

 

Sample humidity Humidity of the sample 
measured in %. 

Number. Decimals must be 
separated using period (not 
comma) 

 

Sample technology Methodology used in sample 
collection. 

  

Geochemistry List of the analysed elements.   

Value Amount of the analysed elements Text, 50 characters. 
Examples: 

¶ άл,туέ 

¶ άғ лΣллмέ 

There are 4 groups of geochemistry 
elements. The unit of measure of the 
geochemistry value depends on the 
group: 

¶ Main elements: wt% 

¶ Ag-Zr: ppm (=mg(kg) 

¶ REE: ppm (=mg/kg) 

¶ PGE and Au: ppb (=µg/kg) 
These values are used to calculate 
the prediction of remains. If the text 
entered is not a number it will have 
the same effect as if it were empty. If 
the text begins with the character 
άғέŦƻǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ǘƘŜ ǾŀƭǳŜ ǿƛƭƭ 
be converted to zero. 

Table 16: Mining site characteristics ς dumps and samples 
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Figure 24: Mining site characteristics ς dumps and samples 

 

 

 

Figure 25: Mining site characteristics ς samples - geochemistry 
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6.1.8 Step 3c: Additional Characteristics of a Treatment Plant 

This step in the creation or edition of the treatment plants comprises 6 main concepts (feeding materials, 
waste produced, products, byproducts, storage and transport) which are structured in 4 tabs. 

Feeding materials (Figure 26) and waste produced involve the selection of EWC codes and corresponding 
amount of weight and year. The procedure to enter this information is similar to the section 6.1.6.1. 

The tab Plant product and byproduct (Figure 27) allows entering two concepts, both sharing the same 
codelist (ProductType).  

The tab Plant storage and transport (Figure 28) allows entering both concepts, in this case each attribute 
has its own codelist.  

The technology lines represent a significant part of the characterisation of treatment plants, but due to the 
cross-plant dimension of the technology lines (one line is applied in more than one plant) they are not 
managed at plant level (i.e. in the tabs described in step 3c) but in a higher level, see section 6.6 My 
Technology Lines. 

 

Name Definition Input format Comments 

Feeding materials:EWC Materials used as input for 
treatment processes.  

  

Feeding materials:weight Amount of material, 
measured in tonnes. 

Number. Decimals must be 
separated using period (not 
comma) 

 

Feeding materials:year Year when the amount of 
EWC was registered. 

Number, YYYY  

Waste produced:EWC Materials produced by 
treatment processes.  

  

Waste produced:weight Amount of material, 
measured in tonnes. 

Number. Decimals must be 
separated using period (not 
comma) 

 

Waste produced:year Year when the amount of 
EWC was registered. 

Number, YYYY  

Product Primary elements, minerals or 
materials present in the plant 

  

Product:weight Amount of product measured 
in tonnes 

Number. Decimals must be 
separated using period (not 
comma) 
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Name Definition Input format Comments 

Byproduct Secondary element, mineral 
or material produced by a 
treatment in the plant 

  

Byproduct:weight Amount of byproduct 
measured  

Number. Decimals must be 
separated using period (not 
comma) 

 

Plant storage Type of storage used in the 
plant 

  

Plant transport Means used to transport 
waste in the plant 

  

Table 17: Treatment plant characteristics ς step 3 

 

 

Figure 26: Treatment plant characteristics ς feeding materials 

 

 

Figure 27: Treatment plant characteristics ς products and byproducts 
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Figure 28: Treatment plant characteristics ς storage and transport 

 

6.2 My Profile 

This tab has been described in the section 4. 

 

6.3 My Equipment 

The purpose of this tab is to define and manage items of equipment that will be then used to characterize 
line steps of treatment plants (see section 6.6). The equipment here defined cannot be assigned to mining 
or landfill sites. The attributes that characterise each equipment piece are: name, capacity, operation cost, 
and description.  

Name Definition Input format Comments 

Name Name of the equipment Text, 50 characters  

Capacity Capacity of the equipment measured in 
kg/hour 

Number. Comma is decimal separator.  

Operation cost Cost of the operation measured in EUR/kg Number. Comma is decimal separator.  

Description Description of the equipment 
Text, 150 characters  

Table 18: My equipment 

 

 

Figure 29: Facility management - My equipment 
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6.4 My Capabilities 

The purpose of this tab is to define and manage items of new subcapabilities needed by the user because 
the codelist SubCapabilityType does not have the required values. The subcapabilities are needed to 
characterize the technology line steps of treatment plants (see section 6.6), so the sequence of actions 
would be the following: 

1) The user will first attempt to add a new technology line (tab My technology lines) 

2) The user will try to select a subcapability, but realises that the codelist does not include the desired 
values 

3) The user will go to the tab My capabilities and will add the customized capabilities 

4) The user can now find the new subcapability in the possible values of his/her technology lines. 

The subcapabilities here defined cannot be assigned to mining or landfill sites. The attributes that 
characterize each subcapability are: name of subcapability and name of parent capability (defined in 
codelist CapabilityType).  

Name Definition Input format Comments 

Capability Predefined capabilities potentially 
undertaken in a treatment plant. 

  

Subcapability Subcapability that a) corresponds with one 
capability (parent level) and b) is not 
available in the predefined codelist of 
subcapabilities. 

Text, 50 characters  

Table 19: My capabilities 

 

 

 
Figure 30: My capabilities 

6.5 My Materials 

The purpose of this tab is to define and manage items of new materials needed by the user because the 
codelist ProductType does not have the required values by a particular user.  

The new materials are needed to characterize the technology line steps of treatment plants (see section 
6.6). The sequence of actions would be the same as before: 

1) The user will first attempt to add a new technology line (tab My technology lines) 

http://www.smart-ground.eu/


                                                                                                 

 SMART GROUND User manual v1.1 

 

www.smart-ground.eu SMART GROUND - All Rights Reserved - Grant Agreement n° 641988 

 

 45/67 

 

 

2) The user will try to select a material either ƛƴ ǘƘŜ ŎƻƳōƻ ōƻȄŜǎ Ψ{ŜƭŜŎǘ ƛƴǇǳǘΩ ƻǊ Ψ{ŜƭŜŎǘ ƻǳǘǇǳǘΩΦ 
He/she realises that the codelist does not include the desired values 

3) The user will go to the tab My materials and will add the customized materials 

4) The user can now find the new materials in the possible values of his/her technology lines 

The customized materials here defined cannot be assigned to mining or landfill sites. The attributes that 
characterize each custom material are only the name and description.  

 

Name Definition Input format Comments 

Custom material Material needed to characterize the input or 
output of a technology line of a treatment plant 

Text, 50 characters  

Description Description of the custom material 
Text, 150 characters  

Table 20: My materials 

 

 

Figure 31: My materials 

6.6 My Technology Lines 

The purpose of this tab is to extend the description of treatment plants with the technologies used. The 
technology lines are in turn characterized by equipment, capabilities, inputs, outputs, steps and many other 
attributes. 

Figure 32 shows the relation between the concepts facilities, technology lines, technology steps, input 
materials and output materials. 

¶ One facility can implement one, several or none technology lines 

¶ One technology line can involve one or several facilities 

¶ One technology line can include one or several technology steps 

¶ Each step is only associated to one facility 
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Figure 32: Treatment plant ς technology line model 

In order to describe a technology line, many details may be entered. The information can be classified in 
four main groups: 

1) General information (financial and environmental) (Figure 33 and Figure 34) 

2) Technology line inputs (see Figure 35) 

3) Technology line steps (see Figure 36) 

4) Technology line outputs (see Figure 37) 

 

Name Definition Input format Comments 

General information 

Technology line 
name 

Name Text, 50 characters  

Initial facility Name of the facility where this technology line 
starts 

Text, 200 characters  

fnpv_c Financial Net Present Value (investment) Number. Comma is decimal 
separator. 

 

fnpv_k Financial Net Present Value (capital) Number. Comma is decimal 
separator. 

 

enpv Economic Net Present Value Number. Comma is decimal 
separator. 

 

Financial year Year when the financial analysis was developed Number, YYYY  
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