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Acronyms andGlossary

Acronyms/Abbreviations Description

CDw Construction and demolition waste

Csv Commaseparated values

EWC Euopean 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

Tablel: Acronyms and glossary
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1 Introduction

SMART GROUNiatformis a collaborative spacefaite operators, public administrations, landfill mining
business companies, raw material providers and researcl&WAR GROUND offers a repository that
stores full datasetpublished and curated by theser community with a crowdourcing approactand
facilitates the visualisation and assessment of the information

The platformplansto becomea waste material marketplaceonnectingprivate businesse@emand) with
raw material providergsupply)or with clients for landfill mining project3his is pesibleby apowerful
search engine that allows finding sites of interest searching by keywords or using dozens of filters.

The ultimate goalof the consortium is therefordo promote the adoption of the platform as a key
information point for waste mateails and sites in Europe

SMART GROUND consortium hdssigred a generic data model that allows comprehensive
characterisation of landfill sites, mining sites and treatment plantee SMART GROUNiIatabasestores
information that is structured and converdeinto searchabledownloadable 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 couldilsointegrate (harvest) data from externatsources. Currentlgnly two
layers from external sources have been integrated in the map viewer as proof of coackger of UK
historic landfillsand treatment plants from Piemonte region (ltaly)

Another important aspect of th&e MART GROUNDoject s the semantic tagging modulethat enables
annotation of existing data with usgarovided and crowesourced knowledge and integration of different
information sources, with the help of one or more domain experts and/or data users. Thanks to this
module, daa stored in the relational data baend 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, suchasflegs 1 K dza SNEQ y23GSasx LA OG dzNB &>
provenance, etc., and (c) usprovided and crowesourced knowledge bases to provide rich, open user
enriched data.

It shouldalsobe mentioned thatthe platform allowsrough estimatios 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:

1 Semantically enriched inforation based on user annotations

1 Crowdsourcing approach: open registration of user accounts to publish data

1 Allinformation is public, no need for user registration

1 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

1 Map viewer for spatial search and analysis

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198  8/67
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Estimation of remains in waste sites based on available sample measures
Download of facility information in csv format

1
1
9 Possibility 6integration with external databases through (OGC) standard services
1

Data model was built on previous initiatives M4EU & INSPIRE Minerals resources (compatibility)
The semantic tagging module also has exploitation possibilities on itsFosghof all ithas the potential of

being applied to other domain€urrent data platforms (relational databases, NOSQL databases, as well as
data lakes) do not provide effective (personalized and creagrced) semantic enrichment opportunities.
Existing operdata andsemantic web technologies do not integrate well with structured dorsgacific
business dataMoreover the data content is often limited and not scalable to the needs of different
applications and userd.he semantic tagging module can serve as a briggeden structured data and
unstructured knowledge and be incorporated as a personalized knowledge extensions layer over any
structured data source. Theurrent model ishowever the result of academic research and should be
considered a prototype for demotration purposes, with the goal of showing the power and the potential

of semantic reasoningn due course & expect that the semantic tool will find demand in all kind of
enterprises where data (schema and facts) evolve faster than the database idelf/bite 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 poins of both software platfoms are:
1 Main platform:http:// SMART GROUNMIIbsresearch.eu

1 Semantidagging modulehttp://dynamics.di.unito.it:8080
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2 Main Platform Menu Sructure
The UR of the platform iittp://SMART GROUND.atosresearch.eu

The following menu items are available:

1 Facility managementthis section allowsnanaging(create, delete, update) data provided by the
user and tke information of his/her user accounthis section is described in chap&Managing
Your Waste Facilities

1 Searchthis section allows searching waste facilities combining different filters and deegarT his
is described in sectiob.1 Main Search Area

1 Map: this section allows spatial search of waste sites classified by themes (inert landfills, hazardous,
mining sites, etc.)This is describeith section5.2Map ViewerArea

Login
Register This is described in chapt@Register and Login/Logaut

‘-. Bséﬂﬁr[]*’ FACILITY MANAGEMENT SEARCH MAP

Figurel: Main menu items

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198 10/67
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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 auser 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) ClickRegisterat the main menu

2) Enterthe required details

Account properties

Account properties are private and will not be shown publicly. Account properties are used only to login to the service.

Username
First name
Last name

Email

Waste management company properties

Company properties are shown publicly, associated to the waste sites that you add to the platform.

‘Company name

Email for public requests
Company postal address
Company phone number
Company contact person
Company description
Password
Password

Confirm password

Figure2: Registration form

Figure2 shows the registration pag which contains the private details (e.g. email only for internal use
between the database administrator and the users) and the public informatidheofvaste management
organisation

If you already have user account you can login:
1) ClickLoginat the main menu
2) Enter your user credentials (username and password)

After the login operation, the user is directed to tf®&MART GROUN®atform with a valid session
containing user access rightdotice the new menu itenhogoutis shown.

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198 11/67
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4 Changing ¥ur AccountSettings

1) ClickFacility managemenat the main menu

2) Click tabMy profile

3) Clickedit my profile

4) Edit fields in the menu itemAccountand Password

Facility management

Facility management My profile My equipments My capabilities My materials My technology lines
My profile and waste facility company details m
T —

Figure3: Facility management ser account section
The information managed is the samlready described in previous section 3.

4.1 How to Change the User Account Password

This section will guide yapecificallyon how to change the user password as example. Previously you
need to have registered a user account (see se@®joim order to change the user password you need to
be logged in and follow thsteps below(click the pointed sections)

Login
SEARCH MAP SEMANTIC MODULE
anZCrlrllltty  FACILITY MANAGEMENT ~ SEARCH  MAP  SEMANTIC MODULE Hello atox | D
My ‘_" SMART ‘° FACILITY MANAGEMENT SEARCH MAP SEMANTIC MODULE Hello atox |
profile “GWND‘ b7

@ Information: Platform in development and maintenance, open for testing.

Facility management

Facility @ My equipments My capabilities My materials My technology
management lines

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198 12/67
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Edit my | Facility management
profile
Facility My profile My equipments My capabilities My materials My technology
management lines

My profile and waste facility company details
Pass MAKEYCLC Back to SmartGround platform  Sign Out
word

Change Password

Account

>

Authenticator
Sessions

Applications

Table2: 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 passwordnd click Save.

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198 13/67



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

vy %

SMART GROUND User mandal

5 Searching in the Main Platform
There are two options to access the data:
1 Themain searcharea allows to search by different filters and keywords
1 Themap viewerallowsspatial search of waste sites classified by themes (inert landfiigrdaus,
mining sites, etc.)
5.1 Main Search Area

This is the main entry point to search information in B&IART GROUNiatform. 5 different sections can
be distinguished.

Search waste facility

Waste facility properties Related mine

2

| I:I Awailability samples

| Waste facility properties

3.

D Plezse insert your criteria and click search!

Figure4: Main search area

1) Main search panelbyRS F I dzf 4 (G KS 2 LJi A 2 talsoenabldssediching®yispecifica OK
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 sgznel. The main search
panel also includes the buttons Search and Clear crit€ha. button Search executes the search

www.smartground.eu  SMART GROUNBII Rights Reservedsrant Agreement n° 64198 14/67
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with the parameters selected. The button Clear criteria restores the fjlteraoving all the values
previously entered.

Filter name

All types

Landfill site

Mining site

Treatment plant

Description

This values comprises all the facilities in the database

This value includes municipal solid waste (MSW) and construction and demolitidf),((
excluding mining sites and treatment plants

Waste facilitieghat store waste from one or several minesquarries

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

Table3: Main search panet main categories of waste facilities

2) Themattc search panelthis panel is hidden by default, and it is enabtmuy when the above
checkboxes of landfill site, mining site or treatment plant are selected plihgose of the panel is
to include filters that apply only to each type of site

Filter name

Landfill category

Landfill type

EWC code

Availability biogas

Availability energy
recovery

Availability samples

Filter name

Environmental impact

Mine waste type

Description

It corresponds with codelist LandfillCategoryType.
Possible values ar8tlonhazardouslnert, Hazardous
It corresponds with codelist LandfillTypetype.

Possible values are: MSWIdnicipal solid wastg Indugrial (), Mixed, CDWConstruction and
demolition waste)

It corresponds with codelist EwcType.

European Waste Cataloghép://www.wastesupport.co.uk/ewecodes/

Posdble values are: yes / no

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

Possible values aryes / no

Table4: Thematic search panelLandfill sites

Description
Facility properties

It corresponds with codelist EnvironmentallmpactType

It corresponds with codelist Wastypetype

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198 1567
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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 Processirggiitytype
http://inspire.ec.europa.eu/codelist/ProcessingActivity TypeValue/

Mine activity It corresponds with codelist MiningActivityType
http://inspire.ec.europa.eu/codést/MiningActivity TypeValue/

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

Ore mineralogy It corresponds with codelist Orelkeralogy Type

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

Table5: Thematic search panelMining sites

Filter name Description

EWC code It corresponds witfcodelist EwcType.

European Waste Cataloghétp://www.wastesupport.co.uk/ewecodes/
Transport type It corresponds with codelist TransportType.

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

Storage type It corresponds with codelist StorageType
Possible values are: silogpskpile, warehouse

Products & byproducts 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 co
CapabilityType. The parent (capabilitytype) values are: shredding, sieving, st
incineration, enegy recovery, composting, extruding, vehicleloading, excaval
chemical treatment, hydrometallurgy, pyrometallurgy.

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

Technology line outputs

Economy income

Employment education

Land use territory

Demography

Environmental health

SLCA values0
FNPVC
FNPV_K

ENPV

SMART GROUND User manual \

Description

Select productproduced as result ofechnology lines of treatment plant®utput). It
corresponds with codelist ProductType

Analysis of social impact of landfill mining activit®alue is on a scale between to +2,
with equal integer step of 1. The negative values mean loss, zero represents no !
positive values are gains for this category.

This filter will display facilities where economy income val@etq +2) is equal or abov:
the threshold set

Analysis of social impact of landfill mining activities. Value is on a scale bet&en2,
with equal integer step of 1. The negative values mean loss, zero represents no
positive values are gains for this category.

This filter wil display facilities where employment education valt2 to +2) is equal ol
above the threshold set

Analysis of social impact of landfill mining activities. Value is on a scale betéer2,
with equal integer step of 1. The negati values mean loss, zero represents no effe
positive values are gains for this category.

This filter will display facilities where land use territory vaket¢ +2) is equal or above
the threshold set

Analysis of social impact of landfilining activities. Value is on a scale betwe2no +2,
with equal integer step of 1. The negative values mean loss, zero represents no
positive values are gains for this category.

This filter will display facilities where demography valttf +2) is equal or above thi
threshold set

Analysis of social impact of landfill mining activities. Value is on a scale betv&en2,
with equal integer step of 1. The negative values mean loss, zero represents no
positive \alues are gains for this category.

This filter will display facilities where environmental health val2e@ +2) is equal or
above the threshold set

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

The filter will display facilities whef@nancial Net Present Value (investmestpositive
The filter will display facilities wheéinancial Net Present Value (capiialpositive
The filter will display facilities wheieconomic NePresent Valués positive

Table6: Thematic search panglTreatment plants
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3) Common search panethis panel includes filters that are common to any type of site, such as:

Filter name

Text

Facility area

Facility thickness

Facility volume

Facility mass

Activity period

Facility status

Territorial units

Description

This is one of the most peerful filters in the whole search engine. It allovgssearch
keyword present in several attributes of the facilities: name of the site, landfill categ
landfill type, ore minerals, waste type, mining activity, host rock, relevant elements,
code description, transport of treatment plants, storage of treatment plants, produ
used in treatment plants.

Select area of the facility. Three categories (ranges) are offered:
1 lessthan 1M00 m2
1 between 10000 and100,000 m2
1 abovel00,000 m2
Select thickness or depth of the facility. Three categories (ranges) are offered:
1 lesstharbm
1 between5and10 m
1 abovelOm
Select volume of the facility. Three categories (ranges) are offered:
7 less thar60,000m3
1 between50,000and 500000m3
1 above500000m3
Select mass of the facility. Three categories (ranges) are offered:
M lessthan 10@00t
1 between 100000and 1,000,000t
1 abovel, 000,000

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

It corresponds with the codelist LandfillStatusType. Possible valueppeeating, not
operating, old.

It corresponds with the NUTS regidmt$p://ec.europa.eu/eurostat/web/nuts/overview

1 Countries: NUTS level 1

1 Regions: NUTS level 2

1 Provinces: NUTS level 3

I Municipalities: Local Administrative Units

Table7: Common search panel
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4) List of esults the list is generated when the user clicks Seafshshowed in th&igure5 each item
in the list of results has the following details: name of the facility, status, landfill/mining/treatment,
period of activity, operatoand location. The possible actions are: click Zoom in, click Details, or
click onthe page control at the bottom.

Pozzuolo (notoperating) Zoom in | Details
Mining (1972 - 1984)
Operator: University of Turin

Bovegno - Brescia , Lombardia { Italy ) .

2 A

10
Alfredo (notoperating) Zoom in | Details s
Mining (1885 - 2001) Punta
ining ) Luna. | é'
Operator: University of Turin 1102
Bovegno - Brescia , Lombardia ( Italy ) & Bovegno
Pt JSS0

Graticelle (notoperating) Zoom in | Details \‘\.) (‘5» i }_:: ce
Mining (1982 - 2002) ChRCaA

Operator: University of Turin

Bovegno - Brescia , Lombardisa ( Italy ) Lat: 4.85 Long: 21,82
[ &
Valle della Megua (Pinetto) (notoperating) Zoom in | Details

Mining {1872 - 1933)

Operator: University of Turin

Selected Waste facilty: 5

Bovegno - Brescia , Lombardia { Italy )
Bovegno (notoperating) Zoom in | Details
Mining (1987 - 1990)

Operator: University of Turin

Bovegno - Brescia , Lombardia ( Italy )

First Previous Next Last

Figure5: Main search arealList of results

5) Small map viewerthis map viewer enriches the information of thetlof 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 posBle to obtain information clicking on the features of the map.

5.1.1 Stepl- Select Searching Criteria

The purpose of th main search areig to selecta searching criterioand explore the informationAll the
information is public, therefore it is not necesy to login in order to searcithesequence of actions in
this step ighe following:

1)/ KSO1 2yS GFtdS 2y GKS YIAYy &SFNDK LIF ySt 008

2) Select oneseveralor novalues in the thematic search panel, depending ifuker has checked
landfill site, mining site or treatment plant.
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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 valueand start again.

It must be noted thatf several criterigfilters) are selectedthe criteria are logically connected in an AND
relation. That means, adkelected filterdhave to applyIn the case of multichoice filters (e.g. ore
mineralogy) if severalalues are selected, the values are connected in ameGi®on.

Also it must be noted that in the dregown liss of valuesof the filters, only the values included in the
datasets are displayed for convenience of the user. This means that if the datidEseaot have facilities
AY {LIAYyZ GKS @FftdzS W{LIAYQ gAfft y20 0SS RAaLII &SR
5.1.2 Step2 - ExploreList of Results
Following the selection of searching criterinetuser can perform several actions:
1) Study the infomation of each itemin the list ofresults
2) Click Zoom in
3) Click Details. The user will be directed to the information tabs.

4) Move forward or backward through the pagtion menu

5.1.3

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

1 Landfill detalil

Step3a- ExploreDetails of Landfill Sites

1 Materials and biogas

1 Samples. If the landfill site includes sampeseFigure6) click Detds to see all the information on
each sample.

+ gz | Metsasairila Oy Municipal solid waste {(MSW), Construction and

Landfill deta Materizls and Biogas Samples
Sample ID  Sampling date Sampling technique Humber of sampling wells 30 model  Thematic map Gl5 data  Depth (m)
DH1 2016-08-14 Drilling 3517 De
DHZa 2015-08-14 Drrillineg 3012 De
DH3 2016-08-14 Drrilllineg 2510 De
DHE 2015-08-14 Drrillineg 0,2-5 D=
DHT 2016-08-14 Drrilllineg 0,2-5 D=

Figure6: Landfill site detailg samples tab
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5.1.4 Step3b - ExploreDetails of Mining Sites

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

1 Site detalil

/Special feature \

2 A0KAY GKS GFo WwaA i Semirfiditagdet ifformiakios clickifigSn
0KS @I tfd338 y20F SUNSrSy iaQ 2N W2NBE YAYSN
user is logged in. When the enriched values are clicked,-apapndow appearand
shows the following categories:
I User data. If enabled, click Source to see further informatieaci statement.
I Common data
K I Related files. When file is available, click Download file. /

1 Mine dumps

1 Mine samplesif the mining site includes samples click Geochemistry to see all the measures on
each sample. In turn, the geochemmysinformation is structured in 4 tabs: main elements; &g
REE and PGE.

1 Predictions: if the mining site includesough informatiorthis tabwill show prediction®f remains
of each element. Possible actions are:

0 Choose visualisation of remains ofeéments or only main elements

0 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 der(sieBigure?)
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+Back| Vertedero Madrid Exractive industry facility Download details | Download samples

Site: detail Mine dumps Mine samples Predictions

Calculate missing bulk desity

Plzase estimate and fill where neccessary the bulk densitizs of all dumps and click ‘Caloulats’ Ed
Bulk density Bulk density Bulk density
Dump code: 1_01 Dump code: 1_02 Dump code: 1_03
=5 2,235 = =
Bulk density

Dump code: 1_04

2235

EL3

Calculate

Figure7: Mining site detailg; predictions tab

5.1.5 Step 3¢ ExploreDetails 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 irfive tabs:

1 Treatment plantdetalil
Feeding material

1

1 Waste produced

9 Products & byproducts
1

Technology linedf the plant includes some technology line ($égure8) click Details to see all the
information on the technology line. pop-up window will appear. Click Show environmental
variables to display all the environmental information.

+pack | Debrecen Treatment recycling plant Download details

Treatment plant detail Feeding material VWaste produced Products & By-products Technology lines

Name Initial facility Implemented Env. year Financial year

processing line Debrecen lo 2017 2017 Details I

w
=]

Figure8: Treatment plant detailg ¢ SOKy 2t 238 fAySQa 5SGFAf & 0 dzi
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5.1.6 Step 4- Download Information of Facilities

The frontend application also allows the download of all information of each facility. After having clicked
Details of any facility of interegthe button Download details can be found at the upper right. The mining

+ Back| Metsésairila Oy unicipal solid waste (MSW), Construction and Demolition Industrial waste Download details

Landfill detail Materials and Biogas Samples

Figure9: Facility detailsg Download button

I/ 2YYlF aSLINYGSR @ tdzSa GSEG FAt S TheCsvdiécambet f
opened with Microsoft Excel easily:
1) OpenExcelprogram

2) on the Data tab, in the Get External Data group, ¢ickm ext

b FED VED 4 5
e e =2 =8 —18
Fram  Fraom  From From Other Existing

Access  Web Text  Sources+  Connections

Get External Data

Figurel0: Import csv into exce] Data tab, From Text

3) Then, in the Import Text File dialog bawuble-click the text file that you want to import.
4) Notice the items in the text file are separated by semicolons, therefore sBiglghited 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 fi{dsc, xIs, pdf, zip, images, txt, etwith information of the
facility, thefiles can be downloaded from the tab Site detédlseFigurell).
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«5ack | CAMPELLO MONTI xarzcine inoustry o

Downiosd detslls | Downlosd samples

Eris date Mine dumps.

Warsde Eaolilly

Addiress; kocalts campalic Mo
alsrona - Viersanc-Cusk-Oszola , Plemens Raiy)
‘Wasiz Faciily frpe: Minig
Operaiion period: - 1343
Siatus: notoperating

WWasie fyps: warsa= froem mineral metalierous SCauation

Average thiokness [m): 1.5
Area jmE): 35005
‘blume (M) &

Tonmage if): 115458

Mine sampias Fragicions

Dperator details

Anaiysis avalishls: pas

Emv. Impsol:

Fshabilitston: no

Soures anslysis: Semars Greund Projec

mapm\4S 93530762 T405553 550m

Cperanor: A MM - Azians Minarsil Metsiiic] Rallan Smart Ground Froject
pilkot sest; The uokames have been caloulsted as descrived in Gecmatics
procedne for vokume and ares caloulation for exractive wasss faclites

Operador name: Uninersty of Teri

Posial address: Earh Schence Deparment, Via Vaipenga Galkesa, 35.
10125 Torino, Raily

Mall: poigliagunio |

Contsof person: Giullo Sigila

‘Tisphons numibsr: 0039 320 4755523

Desariphon: Universsy of Turn 0oss ot manage wasse faciiies. THis
rionmation Fuas peen Colleciad $om puiblic Scurces. For furher intonmation
ragaming s sl sax S taclinys noas

Aalried mine

Resources L

Mins Lzt apsraisr: A MK - Aziars Minarall Bassilic] Bl

Last mine sxp. period: 1343

Mine siafus: closed
Miining solivily: undargroeund mining -
I CampelloMonti_info docx

Frosessing selivily: manusl soring

Deposit ippe: mafic io wiramstic innusion

B Facility_details pdf

Main commodity: nickes!

Rstevant siements: nickel, Sopoer, Galiedium, DISTNU, COD2E, Fon E CampelloMonti_pack.zip
Ore mineralogy: perienaite, ETRGERE, CININE, CINCETORETE,
SNBITODY TR, Magneine, Jromne

Host rook: pyronenie

shutios:

Figurell: Facility details; resources available for download

5.2 Map ViewerArea

The map viewer allows spatial searatdaanalysis of waste facilitieshe map displays waste facilities, the
colour of the features indicate the amount of the facilities:

1 Features with geencolour correspond with groups of fewer than 10 facilities
1 Features with orange colour correspond wittoups between 10 and 30 facilities

9 Features with red colour correspond with groups of more than 30 facilities
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3y SMART &,
Al
B gt 4

Filter filter by name ...

Lean GQuarry Landfill {notoperating) Zoom in | Details
Hormingtops, Liskeard, PL14 3Q0D

Inert landfill
Hazardous landfill
Nonhazardous landfill
Mining site
Treatment plant
DHistoric UK landfills

Lat: £1.28 Lon: 40.27

Figurel2: Map viewer
The map viewer has 3 main components:

1 Layer managerthis component allowgnabling or dishling different categories of facilities, such
as mining sites, treatment plants, inert landfills, hazardous landfills;h@@ardous landfills and
historic UK landfills. The UK landfilgeris disabled by default.

/Special feature \

The layer historic UK landfills is retrieved in real time from an external source
(https://data.gov.uk/dataset/historidlandfill1). 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 lan:
surfaces in UK, but the layer is active in all the surface of the map. If the map is clicked a-new
up window with information will be showed. If the point clicked does not belong to a UK landfil
window will be empty. The layer has to be disabled in order to click the normal SMART GROL

\facilities. J

1 Navigaton menu this menu includes 5 buttons:
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n click Information in order to select a facility (or group of facilities) on the map. The
information of the selected facilities will appear.

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

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.

& . . .
- clickZzoom to selected features after having selected a bounding box or polygon.

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

9 Information of selected facilities

(0]

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

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

A text filter allowsgtyping the name of the desired facility and reducthg items of the list.
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6 Managing Yur Waste Facilities

After having logged in, the section Facility management appears at the upper left of themmeau. This
section allows managing ard Sddf, fegarding their waste facilities as well as their user profile data.

The information is structured i tabs as showed iRigurel3. Each tab will be explained in the followin
sub-sections.

“Gs%i\]lﬁrné“ FACILITY MANAGEMENT SEARCH MAP

Facility management

Facility management My profile My equipments My capabilities My materials My technalogy lines

Create waste facility

Name Category Location Address
Vertedero Madrid Mining Acebeda, La - Madrid , Comunidad de Madrid (Spain) localita Campello Monti Dietails | Edit | Delete
Planta Madrid Treatment Alcorcon - Madrid , Comunidad de Madrid (Spain) San Fernando, Madrid Details | Edit | Delete

Figurel3: Facility managemen list of facilities

6.1 FacilityManagement Edit orCreate a New Waste Facility
¢CKA& GF0o AyOf dzZRSA .IFoufaktiéns ar@ possibléc S dza SNDa FIF OAf AGASaE
9 ClickCreate a new wastdacility. The user is directed to fill the forms with all the information of
each facility.
1 ClickDetails The user is directed to explore the details of the facility.
9 Clickedit The user is directed to edit the forms with the information of the facility.
1 ClickDelete removing the information from the database.

This section will focus on the description of the first acf@reate a new waste facilitgince the actions
Detailsand Deleteare obvious and the actiol&ditleads the user to the same formstbe creation.

6.1.1 Step 1: Enter Commo@haracteristics

At the moment of creating a new waste facility in the database it is essémtitile userto have clear the
type of facility to be entered: landfill site, mining site or treatment plant.
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Create waste facility

Waste facility name: * Waste facility status:

Address: Begin year: End year:

213
LIS

Waste facility country: * Site thickness (mE

Select country v

Waste facility region: * Site area (m2):
Waste facility province: * Site volume (m3):

Site mass (t):
Waste facility municipality: *

DAvailability of analysis

Waste facility location

Please 1) click the green button at
the top right of the map, then 2)
zoom to the location of the site and
3) click on the map.

You can alternatively type the
coordinates below.

EPSG: 4326

Latitude: *

Longitude: *

Lat: 53.81 Long: 81.12

Waste facility type: *

ct waste faci

Studies: Images:

Observations:

Discard | Save

Figurel4: Createnew facility¢ commoncharacteristics
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Name
Waste facility name
Address

Courtry

Region

Province

Municipality

Status

Startingyear

End year

Site depth

Site area

Site volume

Site weight

Availability of analysis

Location
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Definition Input format

Name of the facility Text,200 characters

Address of the facility Text,150 characters
Country where the facility is
located

Region where the facility is
located

Province where the facility is
located

Municipality where the facility
is located

Status of the waste facility.

Beginning of the activity of the Number YYYY
facility

End of the activity of the Number YYYY
activity

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

Depth of the facility. Unit of
measureis metre.

Area of the facility measured Number.Decimals must be
in m2 separated using period (not
comma)

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

Volume of the facility,
measured in m3

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

Weight of the facility
measured in tonnes

Check to indicate when there
is an analysis available.
Location @ the facility. Enter latitude and longitude,
EPSG 4326.

Comments

This field is mandatory

This field is mandatory

This field is mandatory

This field is mandatory

This field is mandatory

This field is mandatory

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198 29/67



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

i 4
pres |

ot

Name

Waste facility type

Studies
Images

Observations

Definition Input format

Type of facility

Link (URL) to studies related Text
with the facility

Link (URL) to images of the  Text
facility

Additional information, Text, 500 characters

remarks, etc.

Table8: Facility ¢ commoncharacteristics

SMART GROUND User manual \

Comments

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 landfil
site, it cannot be later
changed intaa miningsite. It
should be deleted and createc
from the scratch.

The choice of the facility type determines the pathbe followedin the form filling. Three different paths
are possiblelandfill site(section6.1.2), mining site(section6.1.3 or treatment gant (section6.1.4).

6.1.2 Step 2a: Chooskandfill Ste

The following attributegseeFigurel5) are presentedn a new paneWwhen the user has selected a landfill

site.

Name

Landfill category

Landfill type

Definition Input format
Category of landfill. Values ar

inert, hazardous, non

hazardous.

Type of landfill. Values are
municipal solid waste,
industrial, mixed and CDW.

Commerns
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Name

Energy recovery

Solar energy plant
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Definition Input format Commerts
Indicate whether there is an /| K223aS Wy2 aeg,
energy recovery systemi no recovery system in place.
place and choose the system . .
there is any. Leave this field empty only if

there is uncertainty whether
there is recovery system in
place.

Indicatewhether there is an
enemy solar system in place.

Table9: Landfill characteristicg step 2

Waste facility type:

Landfill category:

Landfill type: Energy recovery:

Energy Plant

Figurel5: Landfill characteristicg step 2

6.1.3 Step 2b: Choos#lining Site

The following attributes are presented a new panelKigurel6) when the user has selected a mining site.
It should be noted that the information regarding the associated nfpresent sectior6.1.3and section
6.1.7) only appliesto those facilities withone single mine associated to the facility. Those facilities that
store waste from several mines shouidt fill the following information.

Name
Mine status
Deposit type

Measured environmental
impact

Processing activity

Starting year

Definition Input format Comments
Status of the mine associated
Type of mineal deposit

Indicate whethetthere is some
environmental impact measured

Pracessing activity performed in the facility

Beginning of the activity of the mine Number YYYY
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Definition Input format Comments
End of the activity of the mine Number YYYY

Indicate whether there is rehabilitation
activity in place

Table10: Mining site characteristig step 2

Waste facility type:

Mining site -
Mine status: Deposit type: Measured env. impact:
Processing activity:
9 ty Beqgin year: End year:

Al
Ak

|5 rehabilitation

Figurel6: Mining site characteristics step 2

6.1.4 Step 2c: Choosé&reatment Plants

The following attributes are presented a new panelRigurel7) when the user has selected a treatment

plant.

In order to fill the SLCA information of the landfill activities conducted in the treatment,gikeatse
download the survey fildink is provided in the formp calculate the resultsotbe entered.

Name

Processin@ctivity

Definition Input format Comments

Processing activity performed

in the facility
SLCA: economy income Economy income Values between 2 an@. To be calculated with the
survey file
SLCA: employment education Employment education Values between 2 an@. To be calculated with the
survey file
SLCAtand use territory Land use territory Values between 2 an@. To be calculated with the
survey file
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Name Definition Input format Comments
SLCAdemography Demography Values between 2 an@. To be calculated with the
survey file
SLCAenvironmental health Environmental kalth Values between 2 an@. To be calculated with the
survey file
SLCAear Year of the information Number YYYY

entered in the survey to
calculate the SLCA values.

Table11: Treatment plant characteristiasstep 2

Waste facility type: Processing activity:

Treatment plant - Select processing activit

The following information corresponds to social aspects (SLCA) of the landfill mining activities conducted in the treatment plant. In order to fill
the SLCA information please download the survey file enter the information where corresponds and copy the results below:

Economy income; Employment education: Land use territory:
Walues between "2" and "2, Values between "2% and "-27. Walues between "2" and "2,
= = =
Demography: Environment health:
alues between 2" and 2", Values between “2* and "-2°, Year SLCA:

4|
L3
4|

Figurel?: Treatment plant characteristiagsstep 2

6.1.5 Savelnformation Sep 1and 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 alsoclick SaveA popup window (Figure18) 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 thelatabase.
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" Waste facility succesfully

edited.
Do you want to continue editing data in this waste facility?

Figurel8: Save information of steps 1 and 2

It should be noted that the addition of characteristics in the next step (3a, 3b araBdpllow a different

logic. While the information of steps 1 and 2 is not savethensystem until the user clicks Saatthe

bottom of the page (thus saving the whole information of the page at grinethe step 3 many concepts

I NB WYdzZ GAOK2AO0SQ 6Sod3ad 2y S fahilel B Adbled to & listiof s¥léonyse 9 2 /
it is automatically saved in the systeihjs not necessary tgavethe whole information in a second Save

click.

6.1.6 Step 3a: Additional Characteristics of a Landfill Site

This dep in the creation or edition of the landfill sites comprises 3 main eptec materials, samples and
biogas.

6.1.6.1 Materials (EWC)

The selection of EWC codes is a thséep process. First the chapter is selected, then thechdpter,
finally the EWC code can be selected.

Name Definition Input format Comments
EWC European Wastedfalogue Threestep process
(EWC) code
Mass Amount of EWC Number.Decimals must be
separated using period (not
comma)
Year Year when the amount of Number YYYY

EWC was registered.

Table12: Landfill characteristice EWC
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Material

Add EWC materials

Samples

Biogas

chemical treatment of minerals

EWC Description

01 - wastes resulting from exploration, mining, guarrying, and physical and

01 01 - wastes from mineral excavation

EWC:
010102

Year:

L3

010101 wastes from mineral metalliferous excavation B

EWC Weight (t)

010102 wastes from mineral non-metaliferous excavation E 010104 203

Weight (t):

3

Year

2001 Edit | Delete

6.1.6.2 Samples

Figure 19: Landfill characteristice EWC

The addition of samples is a tvabep process. First the main details of the sample are fdletisavedID,
technique, number of sampling wells, sampling depth and d&ege the ample is saved in the database
click Fractions to fill the measurements of each sample group

Name

Sample ID

Number of sampling wells

Sampling depth

Sampling technique
Sampling date
Fraction group

Fraction: value

Definition Input format

Identification codedefined by  Text, 50 characters
the data provider.

Number of samptig wells

Sampling depth in metres Text, 50 characters. Example:
1 0,25
17 12
1 etc.

Sampling technique
Date of the sample YYYXM-DD
Category of sample fraction

Measurenent for each
fraction group in tonnes.

Table13: Landfill characteristicg samples

Comments
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Material Samples Biogas
Add samples
Sample Id: * Sample ID  Techniqgue  Number sampling well Samplig depth Date
sample2 sample Drilling 9 12 2001-02-11 Fractions | Details | Delete

9
Sampling depth:

12

Sampling technigue:

Sampling date:

Number of sampling wells:

3

4]r

1

6.1.6.3 Biogas

Name

Gas captured

Figure20: Landfill characteristicg samples

Fraction group: SmallSorted: 0.54 Delete
PlasticBigFraction: 1.34 Delete

Value (t):

Figure21: Landfill characteristicg samge fractions

Definition Input format Comments
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 Number YYYY
was registered.

Table14: Landfill characteristicg biogas

Add biogas

Gas captured (m3):

kI3

Year:

kI3

Save

Figure22: Landfill characteristicg biogas

6.1.7 Step 3b: Additional Characteristics of a Mining Site

This step in the creation or edition of the mining sites comprifige simple conceptsrélevart elements
ore mineralogy, lithologywaste type and mining activity) and the dumps and samples. Noticeithalolgy
andhost rockare synonyms in the framework of SMART GROUND.

In the tab to select relevant elemenfsommoditie3, the user finds the gssibility totag the commodities
asWYl Ay O2 Wi Amnodisd® a special statusf some commodities. The users will decide
which commodities are main ones or not for each facility (as many as they Wish)user has to check
Main Commodity (seFigure23) before clicking Save.

Facility relevant Facility ore Facility lithology Facility waste Mining activity Extractive dumps Upload files
elements mineralogy

Add relevant elements

Relevant element: A Commodity
- nickel (Main commodity) Delete
copper Delete
Main Commodity palladium Delete
platinum Delete
cobalt Delete
iron Delete

Figure23: Mining sitecharacteristicg; relevant elements
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Name Definition Input format  Comments
Dump code Identification code defined by the datagrider. Text, 50
characters
Relevant elements Multichoice from a list of Relevant elements
Main commaodity Commodities which are important, in each facility, in

terms of available quantity

Ore mineralogy Ore minerals
Lithology Lithology & host rock
Waste type Type of waste
Mining activity Mining activity

Table15: Mining site characteristics step 3

The characterisation of dumps and corresponding samplesvigvermore complexlt involvess steps:

1) In the tab Senples,fill Dump code, last waste type, volume of dump, dump bulk density and click
Save, for each dump of the facilifiyigure24).

2) Then click Add ore/sapte, to further characterise eaatump.
3) Choose ore minerafgy 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 eagtahtn
element studied in the samplgigure25).

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 willcgldte automatically estimations of waste
remains (see tab Predictions, sectibril.4). Alternatively the automatic calculation can be cancelled by
OKSO1AYy3 W/ dzad2yY LINBRAOGAZ2Y Q O NR ARl text Bok 8 ghoweKi& F 2 N
enter the predictions calculated by the data provider.

Name Definition Input format Comments

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

Last waste type

Volume

Bulk density

Oremineralogy

Sample code

Sample mass

Sample buk density

Sample humidity

Sample technology

Geochemistry

Value

Definition

Last waste type identified in the

dump.

Input format

Volume of the dump measured it Number.Decimals must be

m3

Bulk densityon averagedf the

dumped materialmeasured in
t/m3

Ore minerals present in the dum

Identification code defined by the

data provider.
Total mas®f the sample

measured in kg

Bulk density of the sample
measured irg/cm3

Humidity of the sample
measured in %.

Methodology used irsample
collection.

List ofthe analysed elements

Amount of the analysed element

separated using period (not
comma)

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

Text, 50 characters

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

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

Number.Decimals must be

separated using period (not
comma)

Text, 50 characters.

Examples:
T amye
T &f nZnnmé

SMART GROUND User manual \

Comments

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

1 Main elemens. wt%

T AgZr: ppm (=mg(kg)

I REE: ppn=mg/kg)

1 PGEand Au ppb(=pg/kg)
Thesevalues areused to calculate
the prediction of remains. If the text
entered is not a number it will have
the same effect as if it were emptlf
the text begins wittthe character

ar e T2NJ GKS OFf O
be converted to zero.

Table16: Mining sitecharacteristicg; dumps and samples
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Add extractive dumps W
Dump code: * ADump code 4AVolume &4Bulk density &Waste type
1_01 97.55 dressinghMetalliferousMineralsiotSpecified Add ore/sample | Delete
Last waste type: 1_02 837.82 2.235 minerallietalliferousExcavation Add oreisample | Delete
S - 1_03 9543.49 mineralMetalliferousExcavation Add oreisample | Delete
1_04 8099.86 2238 mineralMetallifercusExcavation Add creisample | Delete
Volume (m3):
ol
ol
Bulk density (t/m3):
ol
.
Save
I:‘ Custom prediction
Dump: 1_01 Add arz mineralogy and samples
Ore mineralogy: Code: Mass (t): Bulk density (gicm3):
L ™
Select ore era - = =
Humidity: Sample technology:
L Colact sa & te =
= Select sample tec
entlandite Delete
= Save
pyrrhotite Delete
olivine Delete A Code AMass A Humidity A Bulk density A Sampling tech.
clinopyroxene Delete 1_0_01  5.0108 0 grabSampling Geochemistry | Delete

Figure24: Mining sitecharacteristics; dumpsand samples

Geochemistry:

Value:

kI3

Al 0.54 Dele
Ca 4532 Dele

[1e]

1]

Figure25: Mining sitecharacteristicg; 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 comprigemain conceptsféedng materials,
waste produced, products, byproducts, storage and transport) which are structured in 4 tabs.

Feeding materialgFigure26) and waste produced involve the selection of EWC codes and corresponding
amount of weight ang/ear. The procedurtd enter this informations similar to the sectio6.1.6.1

The tab Plant product and byprodufigure27) allows enteringtwo concepts,both sharingthe same
codelist(ProductType).

The tab Plant storage and transpdRigure28) allows entering both concepts, in this case each attribute
has its own codelist.

The technology linesepresenta significant part of the characterisatiah treatment plants but due to the
crossplant dimension of the technology lines (one line is applied in more than one pieytare not
managed at plant level.€. in thetabsdescribed in step Jdut in a higher level, see sectiéré My
Technologylines

Name Definition Input format Comments

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

Feeding materials:weight Amount of material, Number. Decimals must be
measured in tonnes. separated using period (not
comma)
Feeding materials:year Year when the amount of Number, YYYY

EWC was registered.

Waste produced:EWC Materials produced by
treatment processes.

Waste produced:weight Amount of material, Number.Decimals must be
measued in tonnes. separated using period (not
comma)
Waste produced:year Year when the amount of Number, YYYY

EWC was registered.

Product Primary elements, minerals ol
materials present in the plant

Product:weight Amount of prodict measured Number.Decimals must be
in tonnes separated using period (not
comma)

www.smartground.eu  SMART GROUNDBII Rights Reservedsrant Agreement n° 64198 41/67



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

SMART GROUND User manual \

Name Definition Input format Comments
Byproduct Secondary element, mineral
or material produced by a
treatment in the plant
Byproduct:weight Amount of byproduct Number.Decimals must be
measured separatedusing period (not
comma)
Plant storage Type of storage used in the
plant
Plant transport Means used to transport
waste in the plant
Tablel7: Treatment plantharacteristicg, step 3
Add feeding materials
01 - wastes resulting from exploration, mining, quarrying, and physical and HIE Weight (t):
chemical treatment of minerals 040101 =
Year:
01 01 - wastes from mineral excavation = o
EWC Description Add EWC
010101 wastes from mineral metalliferous excavation a
EWC Weight (t) Year
010102 wastes from mineral non-metalliferous excavation B
@ No data available.
Figure26: Treatment plantcharacteristicg; feeding materials
Add products and byproducts
Product type: Byproduct type:
Weight (t): Weight (t):
Product Weight (t) Byproduct Weight (t)
magnesium 231 Edit | Delete antimony 1276 Edit | Delete

Figure27: Treatment planttharacteristicg; products and byproducts
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Add storage and transport
Storage: Transport:
warehouse 7 excavator =
Save Save
Silos Delete SCTeWConveyor Delete
pipes Delete

Figure28: Treatment planttharacteristicg, storage and transport

6.2 My Profile

This tab has been described in the sectiin

6.3 My Equipment

The purpose of this tab is to define and manage items of equipment that will beueshto characterize

line steps of treatment plantésee sectior.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 theequipment Text, 50 characters
Capacity Capacity of the equipment measured in ~ Number.Comma is dcimalseparator.
kg/hour
Operation cost Cost of the operation measured EJUR/kg Number.Comma is dcimalseparator.
Description Description of the equipent Text, 150 characters

Tablel18: My equipment

Equipment Description Capacity Operation cost
Shredder =30mm 1000 0.1 Delete
Excawvator Excavator 50 0.01 Delete

Figure29: Facility managementMy equipment
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6.4 My Capabilities

The purpose of this tab is to define and manage itemseof subcapabilities needed by theser because
the codelist SubCapabilityType does not have the required vallesubcapabilitiesare needed to
characterize theechnology line steps of treatment planfsee sectior6.6), so the sequence of actions
would be te following:

1) The user will first attempt to add a new technoldime (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 amill 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 landfillBieattributes that
characterie each subapability are: namef subcapability and name of parent capability (defined in
codelist Capability Type)

Name Definition Input format Comments

Capability Predefined capabilities potentially
undertaken in a treatment plant.
Subcapability Subcapabilitghat a) corresponds with one Text, 50 characters
capability (parent level) and b) is not
available in the predefined codelist of
subcapabilities.

Table19: My capabilities

Capability Sub capability
sorting Soring plastic Delete
sornting sorting metal Delete

Figure30: 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 valuea particular user.

The new materials are needed to characterize tdehnology linesteps of treatment plantg¢see section
6.6). The sequence of actions would be the same as before:

1) The user will first attempt to add a new technoldime (tab My technology lines)
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2) The user will try to select a material eithery (G KS O02Yo62 o62ESa w{St SO
He/sherealises that the codelist does not include the desired values

3) The user will go to the tab My materials and will add the customizatérials
4) The user can now find the nemvaterialsin the posdile valies of his/her technology lines

Thecustomized materialbere defined cannot be assigned to mining or landfill sites. The attributes that
characterize eachustom materiabre only thenameand description

Name Definition Input format Comments

Qustom material Material needed to characterize the input or Text, 50 characters
output of a technology line of a treatment plant

- e . Text, 150 characters
Description Description of the custom material

Table20: My materials

Material Description

ROF_Debrecen RDF 14MJikg energy content Delete
Metals_Debrecen Metal fraction Delete
Inert_Debrecen Inert fraction Delete
MSW Delete

Figure 31: My materials

6.6 My Technologylines

The purpose of this tab is &xtend the description of treatment plants with the technologies used. The
technology lines are in turcharacterized bgquipment, capabilities, inputs, outputstepsand many other
attributes.

Figure32 shows therelation between the concepts facilities, technology lines, technology steps, input
materials and output materials.

1 One facility can implement one, several or none technolows|
1 One technology line canvolveone or several facilities

1 One technology line caincludeone or several technology steps
1

Each step is only associated to one facility
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Facility 1 .Facility n

Techline 1
Techstep 1
Techstep 2
Techstepn
Techline 2 Techline 3

Figure32: Treatment plant; technology line model
In order to describea technology linemany detailsnaybe entered. The information can be classified in
four main groups:
1) General information (financial and environment@)gure33 andFigure34)
2) Technolog line inputs(seeFigure35)
3) Technology line stepseeFigure36)
4) Technology line outputgseeFigure37)

Name Definition Input format Comments

General information

Technolog line Name Text, 50 characters

name

Initial facility Name of the facility where this technology line Text, 200 characters

starts

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

fnpv_k Financial Net Present Valueapital) Number.Comma is dcimal
separator.

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

Financial year Year when the financial analysis was develope« Number, YYYY
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