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Gener al |l nf or matil or

OnTol(Onine Tool for the Economic and Ecologic Evaluatiohasfdfill Mining is atool that allows

the user toassess the ecomic and environmental performance of landfill mining projecia
comparison to the reference case, where the landfill is not mined. In addition, the user has the
possibility to assess also tkeonomic impact of amtermediate usé of the landfill (forinstance as
parking lot, for solar panels or othagjior its mining

OnTolbuilds on existing mathematical models to determine the environmehghér et al. 2016nd
economic(Winterstetter, 2016 performance of landfill mining. As an example, tireicure of the

model for evaluating the climate impact of landfill mining for diverse modeupstand conditions is
shown in Figure 1. In essence, the model keeps track of all the material flows out of the landfill and
connects them to direct or indiré@missions (in the case of the economic model: to costs) and to
avoided emissions due to useful outputs (in the case of the economic model: revenues due to material
sales or savings due to avoided costs). In this madslenprocessegsee Figure 1are considered
relevant for thematerial flows,costs anctlimate impact othe landfill miningproject:

A. Landfilf characteristics (waste compositiotandfill management landfill emissionsluring
time of mining;

B. Excavation, &ting and Upgradingof the waste (excavation, sorting and upgrading
technology, costs and energy demand of the technologies)

C. Thermal Utilizationof combustibles(thermal utilization technology, costs and energy
demand/production, operating resources)

D. Solid Residues Processwigncineration ashegtechnology for the processing of incineration
residues, costs and energy demand of the technology)

E. Material Recyclingf metals, minerals and plasti¢dimate impact of material recycling, prices
and quality aspects of recyclables)

F. Landfill® receiving waste/residues from the mining project (landfill management, landfill
emissions, disposal costs)

R. Reference case for landfill (describing the scenario where the landfill was not mined, including
information about the long term landfill amagement, emission and costs)

1 Time prior mining

2 Landfill, which is to be mined.

3 Transfer coefficients for the material excavated and sorted

4Recovery of metals and or minerals out of waste incineration ashes

S{dzoaSljdzSyitecd3ded SR a[F yRTFACL ¢
-3-
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Figurel Structure of the model to calculate tkeonomic andlimate impact of landfill mining illustrating physical flows

The input mask of OnToL is structured as foltows
For each of the seveprocesses

1 GENERAL DATA AND BANBOUT THE PHYSIG®KDEL(describing the material and waste
flows) are to be inserted subsequentiisummarized undeA-Material)

1 DATA ABOUT ENERGRANSPORT AND CONSW\UESdescribing the demand of energy
and consumhbles of each processes as wells as the transport of waste and thereof derived
residues and recyclablessubsequently summarizaghder B-Energy

1 GREENHOUSE GAS EMISSION @A3¢éibing the specific greenhouse gas emissions related
to the processes) subequently summarized undez-Climate

T ECONOMIC DAT@escribing economic costs and revenues of the different processes)
subsequently summarized undexEconomy
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Registaadi dmagi OnTolL

Inorder to use OnTqltegistrationof the userwith an emailaddress is requiredc(eate new
accoun).

L for the E

3 e AL =20 Da tandfill-mining.at

¥yinoOHmEag =

OnToL: Online Tool for the Economic and Ecologic Evaluation of Landfill Minir

Landfill Mining represents a potential strategy to mitigate environmental
Username 2Bz g BY. ¥

pollution and recover at the same time valuable materials and land.

Password The present tool allows evaluating Landfill Mining Projects with respect to

economics and climate impact. The user can specify the composition of the
Login landfilled waste, the technology applied to valorize the waste, treatment costs

as well as revenues achievable by the valorization of materials, land or landfill

space. The tool calculates the physical flows of different waste materials
associated with the mining project and the thereby induced substitution of

primary resources, costs and greenhouse gas emissions are assessed

Cookies

It you log onto this website, cookies are used to store your session ID, so that
the service can identify your requests

Inline with Article )f the ePrivacy Directive, consent is not required for
technical storage or access of cookies that are strictly necessary in order for
the provider of an information society service explicitly required by the user to
provide that service.

e OVAM m

n £ Zur Suche Text hier eingeben

I F4 SNJ Odate el Acgadrtithe registration window opes) where the user is requested to
typeinhiseY I A f | RRND & dregistert (1SyNI Y A AyvE HSy d thé 2
passwordor the login.

&« c o D& Tandfill-mining at; o OBl a

OnToL: Online Tool for the Economic and Ecologic Evaluation of Landfill Mining

Your password will be generated and mailed to your e-mail address.

E-Mail Address:
By registering, you agree to our terms of use.
Repeat E-Mail Address:

Register

... EEE ovam B

n R Zur Suche Text hier eingeben
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Subsequently mail address and the corresponding password are used to login.

I for the E

« c @ D& landfill-mining.at

en YN Ol a@ =

OnToL: Online Tool for the Economic and Ecologic Evaluation of Landfill Mining

Username johann.fellner@tuwien.ac.af
Password: scscsssscese
Login

new account - Re-s

u P Zur Suche Text hier eingeben

CEET Guan B9

Landfill Mining represents a potential strategy to mitigate environmental
pollution and recover at the same time valuable materials and land.

The present tool allows evaluating Landfill Mining Projects with respect to
economics and climate impact. The user can specify the composition of the
landfilled waste, the technology applied to valorize the waste, treatment costs
as well as revenues achievable by the valorization of materials, land or landfill
space. The tool calculates the physical flows of different waste materials
associated with the mining project and the thereby induced substitution of

primary , costs and gas are assessed.

Cookies

It you log onto this website, cookies are used to store your session ID, so that
the service can identify your requests

In line with Article 5(3 Directive, consent is not required for
technical storage or access of cookies that are strictly necessary in order for
the provider of an information society service explicitly required by the user to

provide that service.
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Creati on

of

new proj e

After login, the following page oper{see below)which allows the user to create new landfill mining
projects to be evaluatedoyy entering anew project nameand using the buttonCreatd. Besides the
creation of new projects, the user has the possibility to test one already existing project (ridived
¢ Test casg which describes the landfill mining project for a Municipal Stdte landfill containing

about 100,000 tons of waste.

By clicking on the project name (e.g. LENlest case, hame of the new created project), the project

can be alteredqseeDefinition of Projects in OnTot, page9).

In case all necessary data for tlaadfill miningproject havealreadybeen defined, the results of the
landfill mining evaluatiorfresults of OnTolgan be displayed by clicking the buttons HTML, XLSX or
JSONIf data B missing, the buttons HTML, XLSX or JSON are not available for the respective project.

For HTML, a new tab opens, which summarizes the results of the evalwdtibe landfill mining
project (seeResults of OnTokpage58). XLSX and JSON give the same results in Excel format and in

JavaScript Object Notatipnespectively.

<« c o OF ] landfil-mining at PR

timo heimovaara —»

Project

LFM - Test case
[ -100% - Results: ' T, B XLsX, B
Durchsuchen... Keine Datei ausgewahit

D TEF ovan
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Renaming, Copylng, Export.i
Del etiPngjeftt s

By clicking the icon below the projectma, the project can be renamed.

Projects can also beopied (buttonCopy), deleted (buttonDelete), exported (button Exported and
imported (button Import). Copying projects allows the user to assess different scenarios for the same
projects, as all inputiata are copied to a new project, which can easily be altered.

00% - Results: [ HTML, [l XLsX, [§ JsoN
»

Durchsuchen...  Keine Datei ausgewéhit.




"= Bundesministerium
Nachhaltigkeit und
OVAM Christian Doppler Tourismus
Forschungsgesellschaft

Defit inomPPr of ec®rsTaln

In the following, the entry madior projects defined ifOnToL is explained in detdihe entry mask for
the project can be accesseg blicking on the project name given in the listlod projects(created by
the use).

OnToL: Online Tool for the Econon X [IETEITVENISEet X | @ json - Google-Suche s l=k — o

<« C @

landfill-mining.at/or

OnToL: Online Tool for the Economic and Ecologic Evaluation of Landfill Mining Projects (johann.fellner@tuwien.ac.at)

Project

iTML, I xLsx, B JsoN m
ECIED
Ex
i  exvort | capy | osee |
[;?-S:O?)r:-aksesuus & Hrme, BXLsX, BIsON m
Ly s R  expot | Gopy | oaee |

o oo v

n £ Zzur Suche Text hier eingeben Hi / AR 7 x DR ),,:,i,‘,?,m L

Besides the explanation of each input parameter, default values for the different parameter are
suggested (if reasonablélhis default values are given in light grey colour and should be overwritten
by the user.

In general, the current version of OnToL requires the specification of all input data, even if they are
relevant for the landfill mining project to be evaluated (e.g. data about thermal utilization, even if no
material is thermal utilized).
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A-Mat er

a l

General data about the landfill mining project and all data defining the physical flows of wastes

and related products are to be defined.

A - General landfill data

Button 1

OnTol

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy

C—Climate

D—Economy

R

A—Landfill

GENERAL DATA AND PHYSICAL MODEL

A—Landfill

EwWl

upc speedtest

General Landfill Data

A—Excavation, Sorting, Upgrading

ACM

ccm

A—Thermal Utilization

A—Solid Residues Proc. Z % Z

A—Material Recycling

=

ROW

SR

oM

A—Landfill New

Value

Landfill size

90000

Landfill area

12000

Landfill tonnage

100000

Start of waste disposal

1987

End of waste disposal

1989

Landfill gas collection in place

yes - v|-

Leachate collection in place

yes - v|-

Annual precipitation

0.600

m/m2/yr

Share of leachate generation (before final cover installation) 01

m3/m?

Share of leachate generation (after final cover installation)

0.02

m3*/m?

Z {x DEU

11:03
-}

25.09.2019

In a first step general landfill data (size, area, tonnage of landfill, dispesadl, installation of landfill

02 JSNE

b Yy dz

LINBOALRGE GA2Y S

f SFOKIGS

I8y SNI 42

Furthermore, it has to be specified whether the landfill (which is to be mined) is equipped with a landfill

gas collection antkachate collection systefn

Information related to the leachate emissions (such as annual precipitation rate, or leachate
generation prior and after final cover installation) can only be defined, if the landfill is equipped with
a leachate collectiosystem. All data are saved automatically.

Information about the leachate generation rate before final cover installafimd leachate/m3
precipitation] together with the annual precipitation rate [m? precipitation/mz2 landfill surfasajsed
to determinethe amount of leachat¢ms3/year] to be treated during the mining project, whereas the

8In most cases old landfill do have not a gas and leachatectioliesystem

-10-



"= Bundesministerium
Nachhaltigkeit und
OVAM Christian Doppler Tourismus
Forschungsgesellschaft

leachate generation rate after final cover installation is used for the reference case (case where the

landfill is not mined and landfill is equipped with a final cover)

Click onbutton 2 in the right uppercorner (right next to A-Landfill)to enter dataon the landfillQ a
waste composition:

MF X Mass fraction of the given materigdg/kg wet matter] the sum of all MFs should be 1!

Please not that preferable for eachass fraction a value different than 0 should be inserted, even if the mass
fraction is not known or O (In case it is O, please use a very small value, such as 0.0001). Otherwise, calculation

errors (internal server error) could accur!

WatCX Water contentof the respective mass fractigkg H20/kg wet mattepf the respective fractidn
AshCX | a K Ofzhg réspettive mass fractiqky ashikg dry matter of the respective fraction]
CarcX® / F Nb2y O2yiGSyid 27 [ki&K weNdatebBdréspedhs fradfitina &

LHVX Lower heating value of the respective mass fracfladikg wet matter of the respective fraction]

OnTol X

<« cC @ ® & ht tol thp.io, t/test-area-jol Iner-t 90% - % ucher N M a @ =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy A—Landfill

GENERAL DATA AND PHYSICAL MODEL % "
Landfill Composition

at the time of landfill mining

A—Landfill z
1
| Calculate (overwrite) CarC from WatC+AshC
A—Excavation, Sorting, Upgradin §o2zsz3 -’
. g, Upg g X & X (] y Calculate (overwrite) LHV from WatC+AshC
Description MF WatC AshC CarC LHV
A—Thermal Utilization = o Soil material +fines 0.25 03 0.8 0.07 1.785
Paper 015 0.45 015 0.21505 6.9385
Plastics 015 0.05 01 0.64125 28.9475
A—Solid Residues Proc. § % £ % = Wood 0.03 04 01 0.2592 9.064
Textiles 0.03 03 0.05 0.3501 13.895
Stones & inerts 01 0.05 1 0 0
A—Material Recycling . 2833z Degradable organics 0.225 0.45 0.05 0.26125 9.87
N Fe metals 0.05 0.01 1 0 (]
Al 0.008 0.01 1 0 0
A—Landfill New Cu 0.005 o.01 1 0 0
v
a7 A | v | Alle hervorheben  GroB-/Kleinschreibung ~ Ganze Worter n 10 Ubereinstimmungen x
AR Zur Suche Text h b gi - 1624
ur Suche Text hier eingeben 0 7 4 A

-11-
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The following default values for the water and ash content of the different fractions are suggested, if

no detailed nformation from waste sampling and analysis is available

Water content

Ash content

WatC AshC

kg H20/g wet kg ash/kg wet

matter ID | matter ID
soil material + fines 0.3| awl 0.94| aal
paper 0.3| aw2 0.2| aa2
plastics 0.1| aws 0.1| aa3
wood 0.3| aw4d 0.05| aad
textiles 0.3| aws 0.1| aad
stones & inert 0.1| aw6 1| aa6
degradable organics 0.5 aw7 0.2| aa7
Fe metals 0.01| aws 1| aas8
Al 0.01| aw9 1| aa9
Cu 0.01| awlo 1| aalo
Hazardous 0.05| awll 0.9| aall

If there is no informationavailable orthe Carbon conten{CarC) and the lower heating value (LHV),

these data carbe calculatedusingthe buttonsda / I+ £ Odzt | (G S

G/ FfOdA GS 020SNBNRGSO

[1+ FTNRY

b

02OBSNBNRGSO /
2 |} {/

akK/ g

dick onbutton 3in the right uppercorner (right next to A-Landfill)to enter general data about the

mining project

Assesghe status of the projectfrom a very earlyproject planningphaseto high maturity of the

project

1 Preexploration phase(first idea about landfill mining concept, rough assessment of waste

composiion based on historical data from landfill operation, no test excavations are available

yet)

1 Exploration phase(test excavations, sortingampling, (prefeasibility studief

1 Approval phasgfeasibility studies concluded, but not all required permitsaibed ye)
1 Mining phase(feasibility studies concluded, all permits obtained, excavation activities have

started).

Confidenceof knowledge orwaste composition:

1 very low(onlyroughestimaies about the composition exist)

-12-
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1 low (a few wate samples haveden analysed)
1 medium (asignificant number of wete samples has been analysed)
91 high(systematidest excavatios and sortinganalysishave been conducted)

Whole landfill is excavated'es/Ng Nois to beselectedlif onlya part of the landfill is excated. (THE
PRESENT VERStDENToL allows only the option, that all the waste is landfdledtion YES)

If the landfill isonly partiallyexcavated, then thehare of excavated landfilis to be specified. THE
PRESENT VERSt®ENToL allows only theption, that all the waste is landfillegishare equals 1)
Are parts ofthe excavated materia re-depositedonsite). Yes/No (THE PRESENT VERSToL
allowsno re-deposition of thavasteonsitec option NO)

If parts of the wasteare re-deposited ons$g, the density of the redeposited wasteas well as the
average height of the radeposited materials are to be defined, in order to evaludtew much landfill
area and space is gainédHE PRESENT VERSf@QNToL allowso redeposition of thevasteondte,
hence the density of the1deposited waste as well as the average height of théegosited materials
is irrelevany

Duration of the mining projecis to be specified in years.
Project driversare to be selected, thaser can select one out of fooptions

material recovery

material & land recovery
material & void space recovery
land recovery only.

= =4 —a A

If anintermediate use of the landfif6 S®3d & 2f | NJ LI ySt a3 gprioftRether Af f a3z
mining project should be evalualethe user has to specify this lsglectingYes

If an intermediate use of the landfivas selected the duration of the intermediate usehas to be
specified (in years).

Costs and revenues (seegBneral data) related to the intermediate use are assumed #rtst
GAYYSRAFGSt&é oO0AY GKS FANEG 288FNI2F 8@ fddk A2y 0d

7 Priorto mining, the landfill (areayill beused for another purposes(g.parking lot, park, installation of solar
panels)
-13
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OnTol X

<« c @ @ & htt ntol thp.io t hann-fellner-tmp 90% o O 1y S nom®MEae@ =

TEST AREA FOR JOHANN FELLNER

GENERAL DATA AND PHYSICAL MODEL

Data on the landfill mining project

A—Landfill & Descripti Vvalue Unit
A
‘ Status of the project pre-exploratic v |-
ot s A ‘ Confi in waste posi data low V|-
A ti i i 353 —
Excavation; Sorting, Upgrading 2 2z z 3 1 Whole landfill is excavated yes V|-
z
e
. Is excavated material re-deposited at the site no v|-
A—Thermal Utilization 3
, x o & Duration of the mining project 4 years
A—Solid ResiduesProc. = % Z % =
Project drivers material & lan v |-
Intermediate use of landfill before mining project no v
A—Material Recycling ! 38233
A—Landfill New ‘
v
a7 A | v | Alle hervorheben  GroB-/Kleinschreibung ~ Ganze Worter : timmungen X
R Zur Suche Text h b i ¢ o 638
ur Suche Text hier eingeben g = 7 ¢ 11085019

A - Excavation, Sorting and Upgrading

By selectingA ¢ Excavation, Sorting and Upgradings shownon the left of the pictureunder Ac
Landfill the user can specify the process#tgpsof the landfilledwaste afterexcavationlIn particular,
the transfer coefficients of the sorting and upgrading are to be specifiedydefine how the input
into the sorting plant is dividedhto the different outputstreans. The input into the sorting plant is
the excavatedvaste whilethe outputs of the plant are

[ 2 tnbustibles (waste which is sent for incineration)

C S FeXous metals separated and sent for recycling

b C SNoiferrous metals separated and sefor recycling

133 X | 35N, gravabBdisandlwhich are used for recycling in the construction sector)

FFT X 1TFTFNR2dzA YFGSNAFtE&a 6KAOK I NB aSyid F2N alLls

puf
(s}

wRh X wSaAiARdzS&a RA&aLBteSR 2F 0 I y20KSNJ fFyRTFACLT

wRw X w-8epositedizs the landfilsite which ismined (need tobe set to 0 for the current
version of OnTolL)

ttl X tfladroa asSyid FT2NJ NBO&OfAyST

14
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The transfer coefficients are to be defined for each waste fraction, such as SMF (soil material and fines),

paper, plasticsand so onThe user can select alpoedefined vales for different types of sorting
plants, i.e mobile plant, stationary plant and advanced stationary planWhile the former is
associated with lower efficiencies, the latter has the highest recovery efficieitieslifferent options

(mobile plant, stéonary plant and advanced stationary plaate also linked to different default costs

for the sorting(not implement in the current version!)

Characteristics of prdefined sorting plants

Separation steps Mobile plant Stationary plant Advancal stationary plant
Sieving(waste Simple sieves| Several sieving {§ Several sieving 8
screening) (e.g., trammel | subsequent  sorting subsequent sorting steps
screen steps

Sorting by sieves (and| Sieves,air separation| Sieves.air separation film
eventually for different grairs | grabber,sensor technology
manual sizes (and eventually (and eventually manug
separation) manual separation) | separation)

Separation of ferrous | One magnetid magnetic separator{ magnetic sepators for

metals separator for or two different| different grains sizes

grains sizes

Separation of non
ferrous metals

One eddy current
separator

eddy current separato
for or two different
grains sizes

eddy current separator fo
different grains sizes

Note: A transfer coefficient of 0.5 for Co and paperans, that 50% of the paper present in the excavated waste
is transferred to the combustiblé€o) which are sent for incineration. A transfer coefficient of 0.8 for SMF and
RdO means that 80% of the soil materials and fines present in the excavatedanattnsferred to the residues

(RdQ, which are disposed of at another landfill.
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OnTol Pl B8 Scopus - Author details (Winte X | Integrating anthropogenic ma' |- Integrating anthropogenic m

& Cc @ D& | thp.io test f v O % scopus -> vy O @ a =

Test Area for Johann Fellner

A—Material B—Energy C—Climate D—Economy A—Excavation Sorting Upgrading
) )

GENERAL DATA AND PHYSICAL MODEL Transfer Coefflclents

A—Landfill - Choose one of three presets.
A
Mobile plant Stationary plant Advanced stationary plant Test Case
2 s - = 5 - & =
A—Excavation, Sorting, Upgrading ataday
z Description Co Fe NFe Agg Hzd RdO RdAR Pla z
2 SME 005 0002 00004 0.02 0.01 09176 0 0 1
A—Thermal Utilization i = o Paper 045  0.0002 0.0004 0.01 0.01 05294 0 0 1
T Plastics 015 0.0001 0.0002 0.01 0.01 0.8297 0 0 1
Wood 0.25 0.0003 0.0004 0.02 0.01 07193 0 0 1
A—solid Residues Proc. & & £ 2 gz B Textiles 03 0.0001 0.0002 0.01 0.01 06797 0 0 1
Stones & 0.03 0.0003 0.0002 0.3 0.02 06495 0 0 1
inerts
Organic 01 0.0002 0.0004 0.02 0.02 08594 0 0 1
A—Material Recycling VY Wy 38333 matter
- Femetals 005 045 00012 0.03 0.03 04388 0 0 1
Al 003 00002 03577 0.02 0.02 05721 0 0 1
A—Landfill New ¥ Cu 003  0.0002 03577 0.2 0.02 05721 0 0 1
Hazardous 001  0.001 0002 001 0.85 0127 0 0 1

11:31

24032019

A -Thermal Utilization

By selectingh ¢ Thermal Utilization asshown on the left of thepictureunder Ac Excavation, Sorting,
Upgrading the user can specify thgercentage of burnable materials in residuéburnoutin kg/kg
and the proportion of hazardous solid residuftg §sh & APC residugsn relation to the total amount
of solid residuesgenerated during thermal utilizatign The latter depends on the cométion
technology and the type of air pollution control APC.

In general, all waste/material directed to Combustibles Co (transfer coefficient tpdébned in A
Excavation, Sorting, Upgrading) is sent to Thermal Utilization. If the user would likeludecaoy
thermal utilization, the transfer coefficient to Combustibles Co should be set to 0!

Note: A default value for theercentage of burnable materials in residue$ 0 kg/kg is recommended (complete
combustion of the waste), and for thfeaction of fly ash and APC residues value of M5 kg/kg ash is
recommended for grate incinerators with wet APC system. For incineration plants with dry or g¢P@idiystems
the fraction of fly ash and APC residuesay amount up to @0 kg/kg ash

8 The proportion of fly ash and APC residues is in particular of interest for the disposal costs of the incineratio
residues

-16-
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Test Area for Johann Fellner

A—Material B—Energy C—Climate D—Economy A—Thermal Utilization
GENERAL DATA AND PHYSICAL MODEL Description Value Unit
Percentage of burnable materials in residues o] g/e
A—Landfill H Fly ash & APC residues (fraction of solid residues) 0,05 kg/kg Ash
A

oM
o
NEMI
FM1
M
HM
oM

A—Excavation, Sorting, Upgrading

A
R

RDW

A—Thermal Utilization

SR
G

M2

AR

o
A—Solid Residues Proc. =

AtL

N

A—Material Recycling

M

Acb
M
ut
it

YyYyYvyey

A—Landfill New

17-
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A - Solid Residues Processing

By selectindA ¢ Solid Residues Pressingas shownon the left of the pictureunder A ¢ Thermal
Utilization, the user can specify the transfer coefficients for the processing of the incineration residues.
In particular, theseparation dficiencies for Fe, Al und Gzan be specified. In addition, theilization

of part of the mineral fraction of the incineration residueas construction material (aggregates) can

be defined.

Note: A Fe separation efficiency of8kg out/kg in means tha80% of the Fe metals present in the incineration
residues is recovered and sent for recycling. A value of 0.2 kg/kg bottom ash for Bottom ash residues (use as
aggregates) means, that 20% of the bottom ash is recycled as aggregates in the constructipraseaiioe 0

means that no recycling of the bottom ash in the construction sector takes place.

OnTol x

<« C @ @ & htt tol thp.io/project/test-area-johann-fellner-tr 90% - 1 Suchen noOHlae =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy A—Solid Residues Processing

Descriptit val Unit
GENERAL DATA AND PHYSICAL MODEL 2o alue Al

Fe separation efficiency 0.75 kg out/kg in
A—Landfill a Al separation efficiency 05 kg out/kg in

Y Cu separation efficiency 0.3 kg out/kg in

Fraction of bottom ash used as aggregates o kg / kg bottom ash

A—Excavation, Sorting, Upgrading 3 e H 5 ¥z 3 Defines the processing of solid residues derived after thermal utilization of combustible
+ 2 & z&iTo T

A—Thermal Utilization g

A—Solid Residues Proc.

NFMZ
RIR
AL

A—Material Recycling z 3 H

cut
It

A—Landfill New

A |~ | Alle hervorheben  Grofi-/Kleinschreibung  Ganze Worter ) ceinstimmungen X

a7
AP Zur Suche Text hier eingeb: ; - Zdx pey 104
ur Suche Text hier eingeben e © 11082019
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AT Material Recycling

By selecting\ ¢ Material Recyclingas showron the left of the picturainder A¢ Solid Residues Proc
the user can specify the sstitution rate (quality factor) of metals, aggregates and plastitsit are
eventually recycled during the landfill mining project.

C S mFerdus metals recoveredfter sorting the excavated waste

C S HFerdus metals recoveredfter processing the incirration residues

b C S monXerrous metals recoveredfter sorting the excavated waste

b C S mNonXerrous metals recoveredfter processing the incineration residues

I 33 NB 3|  Sones,araellandXand recoveratier sorting the excavated waste
Plastcs R 0 Plastics recovered/recycledfter sorting the excavated waste

I 3aANB 3l G§Sa& T NRovies, |geavel addwsand recoXered duritite processing of the
incineration residues.

The quality factor (substitution rate) is used to evaluate how mpdmary material (Fe, NFe,
aggregates, plastics) is saved by recycling mategiilsed from the miningoperations This is of
importance for evaluating the climate impact of the project. Due to quality constraints of secondary
materiak the substitution ate is usually < 1. However, for simplicity a quality factor of 1 can be
assumedlIf no recycling is conducted the quality factors are not used for the subsequent calculations,
however they have be specified in order to run the tool.

Note: A quality factoof 1 for Fel means that 1 kg of ferrous metals derived from thingoof the waste
substitutes 1 kg or ferrous metals produced from primary resources (iron ores).
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OnToL b+ = a X

&« ¢ @ @ & | thp.io/pr t-area ) g scopus -> L iIn@DO @ a =

Test Area for Johann Fellner

A—Material B—Ener; C—Climate D—Econom . .
i v A—Material Recycling
GENERAL DATA AND PHYSICAL MODEL Description Value Unit
Quality factor: Fe metals 1 1 kg/kg
A—Landfill | Quality factor: Fe metals 2 1 kg/kg
A
Quality factor: NFe metals 1 1 kg/kg
- 5 uality factor: NFe metals 2 1 kg/k
A—Excavation, Sorting, Upgrading 2 2 § 25z § & g elke
. Quality factor: Aggregates (CM) 1 ke/kg
o
= Quality factor: Plastics (Ro) 1 kg/kg
A—Thermal Utilization . s o Quality factor: Aggregates from ash (RtR) 1 kg/kg
The quality factor indicates the substitution rate of primary resources. For instance,
o a quality factor of 1 for Fe metals means that 1 kg of scrap substitues 1 kg of iron
A—Solid Residues Proc. # & £ ¥ = v made from iron ore.
A—Material Recycling s bl R

A—Landfill New

AT Landfill New

Landfill Newepresents the landfill where residues of theningprocesses are landfilleBy selecting
A¢ Landfill New?, asshown on the left of the picturander Aq Material Recyclinghe user can specify
AYF2NXYEGA2Y 2y (GKS aySgé tIyRTFAEESE SKAOK NBOSAGDS

Under A Landfill New no data has to be specified in the current version of OnToL!

AT Reference Case

By selectindA ¢ Reference caseas shown on the left of the pictur@ight underA - Landfill New) the
user can specify information on the landfillad 5-Bothing scenarig, i.e. where the landfills not
mined here calledreference casé.

Remaining aftercare duratiorfin years) Duration of thef | y Raftérdare @ dase the landfi not
mined The durationrefersii 2 { K BgedSa INENJIR ¥ dilakd8Il migN@pkdrct S

9 & gwe means that the landfill is different from tHandfill site to be mined, it receives residues from the
landfill mining project.
-20-
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90%
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n

A—Material

B—Energy C—Climate

D—Economy

GENERAL DATA AND PHYSICAL MODEL

A—Landfill

. Ew1

A—Excavation, Sorting, Upgrading § e § 53 é I
A—Thermal Utilization “ 5 £
A—Solid Residues Proc. z

A—Material Recycling ! 3883 %
A—Landfill New

A | v | Alle hervorheben

a7
n P Zur Suche Text hier eingeben

GroB-/Kleinschreibung  Ganze Worter

A—Reference Case

Description Value Unit

21-

Remaining aftercare duration(*) 0 years

(*) related to the start date of the LFM project.
The reference case refers to the case where the landfill is left untouched (not mined) and

typical after of landfill gas and leachate) are to be
realized.

17:16
11.08.2019
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B-Ener gy

For all processsof the landfill mining project energy related data (e.g. transport distances, electricity
demand, heat demand, fuel demand, electricity production, heat production) are to be spesified
B-Energy. These data arequired for assessing the climate impact and may be also of relevance for
the economic evaluation.

B - Landfill

By selectingB ¢ Landfill, as shown on the left of the picturender B¢ Energy the user can specify
energy relatel data for the landfill to be minedat which alsavaste/residues from the mining project
may be redeposited

The present version of OnToL does not allow ageposition of the excavated waste.

Transport of excavated wastt sorting (in km} Distancebetween the landfill to be mined and the
sorting plant.If a mobile sorting plant is selectead located at the landfill the transport distance is O.

Electricity demand for gas and leachate treatmerin MJ/Mg.yr) Hectricity consumptionfor
collectingl YR Y I y I 3 A y Jleach&sSand lanyfiik ak. tAftyQidal range for the electricity
consumption per year is about 0cs4 MJ/Mg.yr (see Manfredi et al. 2009).

Fueldemand for gas and leachate treatmeifin MJ/Mg.yr} Fuel consumption of the landfilh order
to collect and manage leachate and landfill gas. A typical range for the fuelraptisn per year is
about 0 ¢4 MJ/Mg.yr (depending on the systent). most cases a value of 0 MJ/Mg.yr is to be selected.

(as
the present version of OnToL does not allow ardeosition of the waste, this parametis not used
for any calculation and thus arwnnot be edited)

(as the present version of OnToL does
not allow any redeposition of the waste, this parametisrnot used for any calculation and thus and
cannot be edited)

Detailed data on fuel andelectricity consumption can be found in Manfredi et al. 2009
(https://pdfs.semanticscholar.org/5abe/2b7e0be8ebf9874220428e064837718aba90.pdf
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TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy B—Landfill
S, val .
ENERGY, TRANSPORT AND CONSUMABLES Desription i Uit
Transport distance of excavated waste (EW1) to sorting 0 km
B—Landfill S Electricity demand for gas and leachate treatment (landfill 3 MJ/Mg.yr
y " management)
Fuel demand for gas and leachate treatment (landfill 0 MJ/Mg.yr
- management)
B—Excavation, Sorting, Upgrading B eizss ;,
:é
e
B—Thermal Utilization z o
B—Solid Residues Proc. % ; ERE j
B—Material Recycling 38233
B—Landfill New ‘
v
a7 A | v | Alle hervorheben  GroB-/Kleinschreibung ~ Ganze Worter X
1 = o 17:24
n L Zur Suche Text hier eingeben g = / % 9x DEU 11082019

B - Excavation, Sorting and Upgrading

By selectingB ¢ Excavation, Sorting and Upgradings shown on the left of the picturender B
Landfill the user can specify energy related datatfue excavation, sorting and upgrading

Excavation- diesel consumptionin MIMg): Consumption of diesel to excavate 1 ton (Mg) of waste
Typical range: 3¢ 50 MJ/Mg

Upgrading & sorting- diesel consumption(in MJ/Mg) Consumption of diesel for upgrading and
sorting 1 ton (Mg) of waste. [Ppending on the type of sorting (mobile, §tanary, advanced stationajy
diesel consumption may vary betweerad 60 MJ/Mg.

Upgrading & sorting electricity consumption(in MJ/Mg) Gonsumption ofelectricity for upgrading
and sorting 1 ton (Mg) of waste. pending on the type of sorting (mobilstationary, advanced
stationany) electricityconsumption may vary betweenahd50 MJ/Mg.

Transport distance:Aggregates (ACM) to recycling facility/construction sifgn km) Transport
distance of gravel and sand recovered from mining project (by sasfiegcavated waste) to recycling
facility, soil treatmentor construction site

Transport distancePlastics (Ro) to recycling facilitim km) Transport distance of plastics recovered
from mining project (by sorting of excavated waste) to recyclinditiaci

-23
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Transport distanceNFescrapto recycling facility(in km} Transport distance of NFscrap recovered
from mining project (by sorting of excavated waste) to recycling facility

Transport distanceNFescrapto recycling facility(in km):Transpot distance of NFacrap recovered
from mining project (by sorting of excavated waste) to recycling facility.

Transport distancefFescrapto recycling facility(in km) Transport distance of Fecrap recovered
from mining project (after sorting of excaea waste) to recycling facility

Transport distance:Combustibles (CCM) to thermal utilizatior(in km} Transport distance of
combustibles ecovered from mining project (by sorting of excavated waste) to recycling facility

Transport distance:Fne material (FMr) to landfill (in km} Transport distance of fine matergal
separated by sorting of excavated waste to landfilllgndfill that was mined or new landfill)

Transport distanceRe-deposited material (RDWp landfill 6 Ay {1 Y0 X ¢ Nafyiaierid® NI RA &
that is redeposited (As the current version of OnToL does not allow angleposition ofwaste to the
landfill which has been mined, this transport distance is irrelevant and cannot be edited)

OnToL x e - a

&« C @ @ & htt thp.io t/test-area-jot t 90% w oebb > noM|Eaae =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy

B—Excavation, Sorting, Upgrading

Descripti Val Unit
ENERGY, TRANSPORT AND CONSUMABLES i) ks i
Excavation - diesel consumption 40 MJ/Mg
B—Landfill H Upgrading & sorting - diesel consumption 40 MJ/Mg
ry ‘ Upgrading & sorting - electricity consumption 10 MJ/Mg
] Transport distance: aggregates (ACM) to recycling 50 km
5 = ‘ facility/construction site
B—Excavation, Sorting, Upgradin, i3 32309 =
g, Upg g 2 2=z2 iz Transport distance: plastics (Ro) to recycling facility 200 km
z
e Transport distance: NFe-scrap to recycling facility 300 km
= Transport distance: Fe-scrap to recycling facility 300 km
B—Thermal Utilization 0 = - e
Transport distance: combustibles (CCM) to thermal utilization 80 km
Transport distance: fine material (FMr) to landfill new 20 km
B—Solid Residues Proc. & § £ 7 x
B—Material Recycling vV 2 8E%3
B—Landfill New
v
a7 A v | Alle hervorheben  GroB-/Kleinschreibung ~ Ganze Worter von 10 Obereinstimi e X
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B - Thermal Utilization

By selectind ¢ Thamal Utilization as shown on the left of the pictunender B Excavation, Sorting,
Upgrading the user can specify energy related data for the thermal utilization ofctimebustible
waste.

Default data about thermal utilization have to be inserted inte thurrent version of the tool, even if
no waste is combusted.

(Net) electricity efficiency(in MJ out/MJ in) Net electricity efficiency of the wast®-energy plant
meaning net electricity output referred to energy input via the waste (as lower heasihg). If only
electricity is produced a maximum net electricity efficiency of 0.3 can be assumed. In case that both
electricity and heat are produced a significantly lower value is to be used.

(Net) heatefficiency(in MJ out/MJ in)Net heat efficiencyof the waste to energy plant.e. net heat
output referred to energy input via the waste (as lower heating value). If only heat (hot steam) is
produced a maximum net heat efficiency of ®.8&an be assumedf both electricity and heat are
produced lowervalues should be appliedypical range: net electricity efficiency: 0.15 with net heat
efficiency of 0.6.

Water consumedin m3/Mg of input) Secific water consumption of the waste incineration plant. The

value depends on the type of flue gas cleanipgtam e.g., wet, dry or senrdiry air pollution control

APC system. For dry APC a value of 0 can be assumed, whereas for wet APC a value between 0.3 t0 1
m3/Mg of input is feasible.

Hydrated lime (CEOH?2) (in kg /Mg of input) Amount of hydrated lime usedor the APC system and
the associated waste water treatment plarfithe consumption depends on the APC system and the
wastewater treatment plant. Thg/picalconsumption may vary between®kg/Mg of input (for wet
APChand 15kg/Mg of input(for dry APC).

Limestone (CaCO3)n kg /Mg of input) Amount of hydrated lime used for associated wastewater
treatment plant.The typical consumption may vary between 0 kg/Mg of input (dry AR€)0kg/Mg
of input (wet APC).

NH3(in kg /Mg of input) Amount of ammoniaused for the APC systeffihe consumption depends on
the APC system and the wastewater treatment plant. The typical consumption may vary between 1
and3 kg/Mg of input

NaOH (in kg /Mg of input) Amount of the hydrated lime used for the APC system anddhsociated
wastewater treatment plant.The consumption of NaOH depends on the APC system and the
wastewater treatment plant. The typical consumption may vary between &@®.1 kg/Mg of input.

Transport distance: Solid residues to ash treatmefin km Transport distance between the
incineration plant and the (bottom) ash treatment facility.
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TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy B—Thermal Utilization
Descriptit Val Unit
ENERGY, TRANSPORT AND CONSUMABLES SEIN alue e
(Net) Electricity efficiency 015 MJ out/MJ in
B—Landfill E, (Net) Heat efficiency 0.38 MJ out/MJ in
Y Water consumed 0.85 m3/Mg of
input
- 5 _ = Hydrated lime (Ca(OH)z) 0.37 kg/Mg of
B—Excavation, Sorting, Upgrading 2 g% FE=z0 input
E Limestone (CaCOs) 5.64 kg/Mg of
input
B—Thermal Utilization = NHs. 1.52 kg/Mg of
input
NaOH 0.0242 kg/Mg of
] input
B—Solid Residues Proc. 2 £ £ % = Transport distance: Solid residues to processing (ash 0 km
treatment)
B—Material Recycling v 3823z
B—Landfill New ‘
v
A~ | Alle heryorheben  GroBi-/Kleinschreibung  Ganze Worter 7 von 10 Ubereinstimmunc x

a7
n P Zur Suche Text hier eingeben

B - Solid Residues Processing

Default data about thermal utilization have to be inserted into the current versi@mobl_even if no
waste is combusted.

By ®lectingB ¢ Solid Residues Processings shown on the left of the picturander BThermal
Utilization the user can specify energy related data for the processing of the solid residues generated
during thermal waste utilization.

Electricity consumptiorfor processing(in MJ/Mg of solid residuesBecific electricity consumption

of the processing plant (in@.g.conveyer belts, sieves, magnetic separation, eddy current separation)
for the incineration residues (e.g. bottom ash). The value may typicaiye between 3Gand 50
MJ/Mg of solid residue (depending on the type of processing).

Transport distance: NFscrap to recycling facilityin km) refers to the distance between the bottom
ash processing plant and the N&@&ap melting plant.

Transport dstance: Fescrap to recycling facilit{in km) refers to the distance between the bottom
ash processing plant and the-Berap melting plant (steel industry).
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Transport distanceAggregates (RtR) to recyclir{@ km) refers to the distance between the bartn
ash processing plant and the recycling plant/construction site for the aggregates recovered from
bottom ash.

Transport distanceBottom ash to landfill (AtL) external landfiin km) refers to the distance between
the bottom ash processing plant atioe landfill where the bottom ash or part of it is landfilled.

Transport distanceHy ash & APC@esiduesto landfill (FA)(in km) refers to the distance between the
waste incineration plaritesidue processing plardnd the andfill wherefly ash & APC sidues are
landfilled.

OnToL x e - a

& Cc @ @ & htt thp.io, t/test-area-jol t 0% o oebb - noM|Eaae =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy B—Solid Residues Processing
ENERGY, TRANSPORT AND CONSUMABLES Desctition Yahie bl
Electricity consumption for processing 40 MJ/Mg of solid
= residues
B—Landfill z 7
‘ - Transport distance: NFe-scrap to recycling facility 300 km
Transport distance: Fe-scrap to recycling facility 300 km
< 5 s Transport distance: aggregates (RtR) to recycling 20 km
B—Excavation, Sorting, Upgradin T 23233
g, Upeg g < 2z T Transport distance: bottom ash to landfill (AtL) 60 km
3 landfill new
Transport distance: fly ash & APC residues to landfill 1500 km
B—Thermal Utilization z (FA)
B—Solid ResiduesProc. § = £ 2 x l
B—Material Recycling vV 2823 ¢
B—Landfill New
v
a7 A v | Alle hervorheben GroB-/Kleinschreibung ~ Ganze Worter von 10 Ot !l e X
0 — . o or 1819
Zur Suche Text hier eingeben > A Wz dx DR, es010
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B - Material Recycling

No energy related data have bespecified

« c @

Test Area for Johann Fellner

A—Material C—Climate D—Economy B—Material Recycling

No data to be entered for this area.

ENERGY, TRANSPORT AND CONSUMABLES

B—Landfill

B—Excavation, Sorting, Upgrading Eofs333

uuuuuuu

B—Thermal Utilization = o

B—Solid Residues Proc. 5 & £ 2 = I

B—Material Recycling v v B

O & &k O <

B—Landfill New

B—Reference Case

B - Landfill New1°

By selectind ¢ Landfill New as shown on the left of the pictunender BMaterial Recyclingthe user
can specify energy related @afor the landfilling of waste/residuegenerated during the mining
projectat a (new)landfill other than the one mined can be specified.

Electricity use for managing residues (FMr) (inelfitercare) (in MJ/Mg of waste) Hectricity
consumption for wate disposed of at a new landfillypical range for the electricity consumptiot0
¢ 40 MJ/Mg.

Fueluse for managing residues (FMr) (inaftercare)(in MJ/Mg of wasteJuel consumption for waste
disposed of at a new landfillypical range for the fualonsumption10¢ 40 MJ/Mg.

wgySsé YSIhya GKFG GKS f HopRiided f Aa RAFFSNBYld FTNRY
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Fueluse for managing residues (FMr) (ineftercare) (in MJ/Mg of waste)Hectricity consumption
for waste disposed of at a new landfill. It includes for instance the fuel consumption for the compaction
of the waste Typical enge for the fuel consumption35¢ 120 MJ/Mg.

Electricity production efficiency for collected LH@& MJ out/MJ in) Amount of electricity produced

per MJ of lower heating value of the landfill gas collected. If no electricity out of landfill gas isedod

G GKS aySgé fFLYyRFAEES | @rtdzS 2F n Aa G2 0S8 dzi €
might be feasible.

Heat production efficiencyor collected LFGn MJ out/MJ in)Amount of electricity produced per MJ
oflower heatingvalzS 2F (KS fFyRTAfft 3IFa 02ttt SOGSR® LT y2
landfill, a value of O is to be usdfiheat is produced a value of up to 0.8 might be feasible.

Detailed data on fuel and electricity consumption can be found Manfredi et al. 2009
(https://pdfs.semanticscholar.org/5abe/2b7e0be8ebf9874220428e064837718aba90.pdf
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TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy B—Landfill New
Descripti vall Unit
ENERGY, TRANSPORT AND CONSUMABLES SEIH aue n
Electricity use for managing residues (FMr) (incl. 20 MJ/Mg of waste
_ aftercare)
B—Landfill F-
= Fuel use for managing residues (FMr) (incl. 60 MJ/Mg of waste
4 aftercare)
N Net electricity production efficiency for collected [} MJ electricity/MJ
B—Excavation, Sorting, Upgrading 2 eizzs § LFG input
z Net heat production efficiency for collected LFG 0 MJ heat/MdJ input
2
B—Thermal Utilization @
B—Solid Residues Proc. § £ £ % x
B—Material Recycling v 28233
B—Landfill New ‘
v
a7 A W | Alle hervorheben  GroB-/Kleinschreibung  Ganze Worter 7 von 10 Ubereinstimmund x
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B - Reference Case

Net electricity production effciency (in case ofLFGutilization) (in MJ electricity/MJ inputipecific
electricity productionfrom landfill gas LFG (referred to the lower heating value of landfill afatbe
landfill which should be minedin case it is not mined)f landfill gas ishot utilized for electricity
production, the value is 0f electricity is producedrom the landfill gas collected, a maximum value of
0.4 is suggested.

Net heat production efficiency (in case dfFGuitilization) (in MJ heat/MJ input) Soecific heat
production from collected landfill gas LFG (referred to the lower heating value of landfill gas) at the
landfillto be mined(in case it is not mined)f landfill gas is not utilized for electricity production, the
value is 0. In case that heat is produced of the landfill gas collected, a maximum value of 0.8 is
suggested.

Electricity use (consumption foLFG and leachate manageménin MJ/Mg of waste)Hectricity
consumption of the landfifwhich should be mined, but which is not mined in the refeeenase)n
order to collect and manage leachate and landfill @gpical range for thelectricity consumption per
year. 15¢ 60MJ/Mg.

Fuel use (consumption forLFG and leachate manageméntin MJ/Mg of waste) Fuel (diesel)
consumption of the landfiljwhich should be mined, but which is not mined in the reference dase)
order to collect and manage leachate and landfill gd= fuel consumption may range from O to 10
MJ/Mg depending on the landfill system and energy supply.

OnTol e+ = =) X
€ ¢ e @© @ httpsy//ontol thpio area-joha ‘ so% e @ P oebb -> mo®mae® =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy B—Reference Case
Descripti val Unit
ENERGY, TRANSPORT AND CONSUMABLES SEIN alue n
Net electricity production efficiency (in case of LFG 0 MJ electricity / MJ
_ utilization) input
B—Landfill F-
andll = Net heat production efficiency (in case of LFG 0 MJ heat / MJ input
4 utilization)
~ Electricity use (consumption for LFG and leachate 25 MJ/Mg of waste
B—Excavation, Sorting, Upgrading 3 o2553 3 management)

xxxxxxx

Fuel use (consumption for LFG and leachate 0 MJ/Mg of waste
management)

B—Thermal Utilization

NFMZ

B—Solid Residues Proc. E

B—Material Recycling 38 E5 s

B—Landfill New

A W | Alle heryorheben  GroB-/Kleinschreibung  Ganze Worter 7
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C-Cli mat e

For al processes of the landfill mining projedimaterelated data (e.gemission factors, landfill gas
data)are to be specified. Hse dataarerequired for assessing the climate impa€the landfill mining
project

C - Landfill

By selectingC ¢ Landfil, the user can specify climate related data for the landfill to be mined and at
which waste/residues from the mining project may bedeposited(The current version of OnToL does
not allow any redeposition of the waste at the landfill, which has bedéned)

Annual amount of LFG during mining proje@h m3/Mg.tlyr): Average annual amourtdf landfill gas
produced during the mining projeddlder landfills (landfill closure more than 10 years agay still
containsignificantguantitiesof organic wast. Thereforeghe annual amounof LFGnay vary between
0.5and2 m3/Mg.yr.

If at the landfill, which is to be mined, a landfill gas collection systam place(see question at A
Landfill landfill gas collection in place (yes/ndf)e user need alsto estimate

1 How much of the landfill gas generated is collecfahdfill gas collection rat€in m3/m3)).

1 How much of the collected methane is oxidizegtruction rate for collectedmnethane (in
m3/m?3))

I What is thenet electricity production efficiency(in MJ out/ MJ in)? It gives the amount of
electricity produced (MJ oufjom landfill gas referred to the lower heating value of the landfill
gas collected (MJ in). It may ranigem 0 to max. 0.4.

1 What is thenet heat production efficiencyin MJ out/ MJn)? It gives the amount of heat
produced (MJ out) out of landfill gas referred to the lower heating value of the landfill gas
collected (MJ in)it may range from 0 to max. Q.8

Methane oxidation rate (in coverjin m3/ms3). Amount of methane oxidized ithe cover layer of the
landfillto be mined(referred to the amount of the landfill gas not collectedta landfill to be mined).

The value may range between 0 to 0.6 m3/m?3 (depending on the methane generation rate at the landfill
and the substrate of ta cover layer).

Climate impact of transpor{in kg C@eg/tkm) of the excavated wastgives the specific GO
emissiors perton kilometre It depends on the size of the truck and the density of the waste at the
truck. The valuanay range between 07lkg CQeq/tkm (Transport, freight, lorry 182 metric ton,
EUROS5and 052kg CQeg/tkm (Transport, freight, lorry 3:5.5 metricton, EUROp

11 per Mg of total waste landfilled #he site
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Climate impact of electricity productiof6 A y | 3 )edificCRIpmissidvsper MJ of electricity
consumedfor activities related to landfill miningt depends on the electricity production system in
the respective country/region (e.g. share of hydropower, coal and gas power plants)s Vaiube
climate impact of electricity production magnge from 0.024 (high share of renewable energy) to 0.3
13 [/ hi (highlshar W fossil energy).

Climate impact of fuel combustion (incl. upstream burdefi) kg/ h i S: IBedfivCQ emissiors
per MJ of fuel (diesel) consumeBor diesel aalue of 0.09 3 / h i is rEcpranseitied.

Climate impact of heat productioinkg/ h i  S:fpedi®®CQ emission peMJ of heat consumed.
The value depends on the energy system of the respective cdtegign. It may range between 0.005
kg/ hi S(ljeat arvduction from wood chips) and 0.14g/ h i S(ljeat @reduction from hard

coal).

(As the current veisn of OnToL does not allow any-re
deposition of waste to the landfjlivhich has been mined, this transport distance is irrelevant and
cannot be edited)

¢« c @ D& htt thp.io t r 0% O 1 I nomMmage =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy C—Landfill
GREENHOUSE GAS EMISSION DATA Dadcigfion Ve g
Specific annual amount of landfill gas (LFG) during 1 m¥/Mg.yr
_ mining project
C—Landfill ES
ry - Landfill gas collection rate 0.5 m*/m?
‘ m Methane oxidation rate (in landfill cover) 0.2 m¥/m?
. - . - [u] Destruction rate for collected methane 1 m3/m?
C—Excavation, Sorting, Upgrading S et EFZzQ v = 2 = -
L 2 Net electricity production efficiency 0 MJ electricity/MJ
H input
2 R
Net heat production efficiency 0 MJ heat/MJ input
C—Thermal Utilization 5 Climate impact of transport 0471 kg CO: eq/tkm
Climate impact of electricity production 0136 kg COz2 eq/MJ
A Climate impact of fuel combustion (incl. upstream 0.09 kg CO: eq/MJ
C—Solid Residues Proc. 2 ‘z £ 7z burden)
Climate impact of heat production 0.073 kg COz eq/MJ
C—Material Recycling v z28:3 3
C—Landfill New
L Zur Suche Text hier eingeben t = oy 2% B
i 13.082019

12 Data about the Cfeq intensity (given in g C®egkWh) of electricity production can be found at

https://www.eea.europa.eu/@ta-and-maps/indicators/overviewof-the-electricity-production-2/assessmentt

or https://www.electricitymap.org/?page=mapé&solar=false&remote=true&wind=false or

https://de.statista.com/statistik/daten/studie/233868/umfrage/co2missionerbei-der-stromerzeugung

nacherzeugungsart/ (data are to be converted to kg €€g/MJ by dividing the provided figures by 3600)
-32-
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C - Excavation, Sorting, Upgrading

By selectingC ¢ Excavation, Sorting, Upgradingn the picture m the left hand sidgust below C
Landfill the user can specify climate related data for theavation,sorting, upgradingof the mined
waste.

Climate impact of transportin kg C@eq/tkm) for

1 ACMAggregatesierived from sorting of the excavated wagfer transport from sorting plant
to material recycling)

1 RoPlasticederived from sorting of the excavated wagfier transport from sorting plant to
plasticsrecycling)

T NFM21NonFerrousmetals derived from sorting of the excavated waster transpot from
sorting plant tometal smeltej

1 FM1Ferrousmetals derived from sorting of the excavated wagfer transport from sorting
plant to steel industry

1 CCMCombustible waste derived frormsorting of the excavated wastfor transport from
sorting plant to waste incineration plant

1 FMrFine fractiorderived fromsorting of the excavated wasféor transport from sorting plant
to landfill)

- (As the current version of OnToL does not allow aidep®sition of
waste to the landfill which has been mined, this transport distance is irrelevdrtaamot be
edited)

Thevalues may range between 0.17 kg CO2eq/tkm (Transport, freight, lon32ietric ton, EUROS)
and 0.52 kg CO2eq/tkm (Transport, freight, lorry-8.5 metric ton, EURO5).

Climate impact of electricity productio® A y 1 3 [ Seicific E@enissign per MJ of electricity

consumed. It depends on the electricity production system in the respective country/region (e.g. share

of hydropower, coal and gas power plants). Values for the climate impact of electrimitygtion may

NI y3S FTNRBY nodnHn OKAIK &KINB 2F NByS¢glof S¢c SySNRHe@
Typically the same value as used undea@dfill for the climate impact of electricity production is to be chosen.

Climate impact of fuecombustion (incl.upstream burden (in kg/ h i 9 ivesathé specifi€EQ
emission peMJ of fuel (diesel) consumed. For diesel a value of D.HO / h i is rédprenzeited.
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a stromproduktion >

A—Material B—Energy

GREENHOUSE GAS EMISSION DATA

C—Landfill

C—Excavation, Sorting, Upgrading §

C—Climate

Ewl

NFMI
FM1
FMr
HM
cem

D—Economy

C—Thermal Utilization

NFM2Z

C—Solid Residues Proc. %

AR
AtL
FA

C—Material Recycling

RDW

SR

6 « & 8 <

C—Landfill New

n P Zur Suche Text hier eingeben

C—Excavation, Sorting, Upgrading

Description Value Unit

Climate impact of transport: ACM 017 kg CO: eqftkm
Climate impact of transport: Ro 0471 kg CO2 eq/tkm
Climate impact of transport: NFM1 0471 kg CO: eq/tkm
Climate impact of transport: FM1 0a7m kg CO: eqftkm
Climate impact of transport: CCM 017 kg CO2 eq/ftkm
Climate impact of transport: FMr 0471 kg CO: eq/tkm
Climate impact of electricity production 0136 kg CO2 eq/MJ
Climate impact of fuel combustion (incl. upstream burden) 0.09 kg CO2 eq/MJ

S 06:06
7 dx DEU
i 13.08.2019 =

C1 Thermal Utilization

By selectingC¢ Thermal Utilizationon the pictue on the left hand side, the user can specify climate

related data for the thermal utilization of the combustible waste.

Climate impact of electricity productio® Ay 13 [/ hi
electricity consumetf. It degends on the electricity production system in the respective

country/region (e.g. share of hydropower, coal and gas power plants). Values for the climate impact

27 St SOGNROAGSR NI y3S FTNRYMI ®nHn

LINE RdzOG A2y YI &

S1j kK a WaemissibrZpdravid a6f K S

(high share of fossil energy].Typically the same value as used undéra@dfill for the climate impact of
electricity production is to be chosen.

Climate impact of heat productiorfin kg/ h i
consumed. The value depends on the energy system of the respective country/region. It may range

between 0.005 kg h i

production is to be chosen.

3 pivesthié specifi€Q emission peMJ of heat

S (heatapwduction from wood chips) and 0.147 kdh i S(heata W
production from hard coal)Typically the same value as used undé&a@lifill for the climate impact of hegt

B The actual specific CO2 emissions of the waste incineration plant are calculated using different data inserted.

The data to be edited here, is used to assess the clinmapact of the electricity consumption of the plant as

well as to assess the net climate impact by comparing the specific CO2 emissions of the waste incineration plant

to the specific CO2 emissions of theergy system of the respective country/region

-34-
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Climate impact ofvater consumption(inkg/ h i  $djvesitha specificQ emission per kg of water
consumed. Depending on the water supply (e.g. pumping), the value may range front@® @005
13 /hi Slhki13®

Climate impact ofhydrated lime(inkg/ hi Sljk {1 30 IGEEHEsion ferSkg & hydraddT A O
fAYS O2yadzySRe ! @IFtdzS 2F nedém 13 /hi Slk13 A& NB

Climate impact ofimestone(inkg/ hi Sljk 130 3IE@&rission fed kg HiLISStANE A O
O2yadzYSRe ! @l ftdzS 2F ndno 13 /hi Sljk13 Aa NBO2YY

Climate impact oammonia NH3inkg/ hi Sljk { 30 3IGQEBiasion ferkg Gf adtnomaT A O
consumed. Avalue @91 3 / hi Sljk13 A4 NBO2YYSYRSRO®

Climate impact ofSodium hydroxide NaOHinkg/ hi Sljk { 30 3GQ&Bissiongerkofd LIS OA T
Sodium hydroxid®2 y 4 dzYy SR® | @l t dzS 2F nodp 13 /hi Slkl13 A4

Climate impact of transport: Solid residugs kg C@eq/tkm) gives the specific G@mission per ton
kilometre of solid residues arising from thermal waste utilizatithdepends on the size of the truck

and the density of the waste at the truck. The value may range between 0.17 kg CO2eqg/tkm (Transport,
freight, lorry 1632 metric ton, EUROS5) and 0.52 kg Cftken (Transport, freight, lorry 3-:8.5 metric

ton, EUROS).

OnTol .+ = g

« e @ ® @ https;/ontol thp.o t/test-area-johann-fellner-tmg as e @t | Q Fucher ‘ O ®@ma® =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy C—Thermal Utilization
Descriptit Val Unit
GREENHOUSE GAS EMISSION DATA SEIH alue n
Climate impact of electricity production 0136 kg CO:= eq/MJ
C—Landfill E: Climate impact of heat production 0.073 kg COz eq/MJ
Y Climate impact of water consumption 0.0003 kg CO: eq/kg
Climate impact of Hydrated lime 01 kg CO: eq/kg
C—Excavation, Sorting, Upgrading ; sEs sz § Climate impact of Limestone 0.03 kg CO: eq/kg
Climate impact of NH3 2.9 kg CO: eq/kg
Climate impact of NaOH 0.9 kg COz eq/kg
C—Thermal Utilization = g Climate impact of transport: Solid residues 0471 kg COz eq/tkm
C—Solid Residues Proc. % ; R
C—Material Recycling v
C—Landfill New

n P Zur Suche Text hier eingeben



/—\ "= Bundesministerium
Machhaltigkeit und
OVAM Christian Doppler Tourismus
Forschungsgesellschaft

C - Solid Residues Processing

By selectingC¢ Solid Residues Proon the picture on the left hand side, the user can specify climate
related data for theprocessing of the solid residuedsing from thermal waste utilization.

Climate impact of electricity productio® Ay 1 3 / hi Sl k a WaemissibriZpdravld af K S
electricity consumed. It depends on the electricity production system in the respective country/region
(e.g. shareof hydropower, coal and gas power plants). Values for the climate impact of electricity
LINE RdzOGA2Y YIFI& NIYy3dS FNRBY ndnaun OKAIK &Kl NB
of fossil energy)¢ Typically the same value as used unddra@dfill for the climate impact of electricity
production is to be chosen.

Climate impact of transpor{in kg/ h eg/tkm) for

1 NFM2NonFerrousmetals derived from processing of tlselid residues from thermal waste
utilization (for transport fromprocessingo metal smelte)

1 FM2 Ferrousmetals derivedfrom processing of the solid residues from thermal waste
utilization (for transport from processirtg steel industry

1 RtR¢Mineral fraction (derived processing of the solid residues from thermal waste ubigat
sent to recycling (for transport from processing to recycling/construction site)

1 AtL ¢ Solid residues (derivedrom processing of the solid residues from thermal waste
utilization) sent tdandfill (for transport from processing tandfill)

1 FAc Fly ash(derived from thermal waste utilization) sent tandfill (for transport from
incineration planto landfill)

The valusmay range between 0.17 Kgh eqg/tkm (Transport, freight, lorry 282 metric ton, EURQO5)
and 0.52 kg h eg/tkm (Transport, fraght, lorry 3.57.5 metric ton, EURO5).

OnTol b+ = a

& C @ D& | thp.io/project/t yann-fell 90% w meoMEae® =

~

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy C—Solid Residues Processing
GREENHOUSE GAS EMISSION DATA Daveripyor abe Ut
Climate impact of electricity production 0.136 kg CO2 eq/MJ
C—Landfill E Climate impact of transporting non-ferrous metals NFM2 0an kg CO2
Yen'| eq/tkm
Climate impact of transporting ferrous metals FM2 0471 kg CO2
eq/tkm
= e e X
C—Excavation, Sorting, Upgrading 2282228 Y Climate impact of transporting aggregates (to recycling) 0471 kg CO:
= RtR eq/tkm
= Climate impact of transporting bottom ash (to landfill) AtL 0171 kg CO:2
eq/tkm
C—Thermal Utilization P
Climate impact of transporting fly ash & APC (to landfill) FA 0171 kg CO2

eq/tkm

C—Solid Residues Proc. & & £ 2 =

-----

C—Material Recycling v 28833

C—Landfill New

" 7 o 06:16
f s 2% dx DEU
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C - Material Recycling

By selectingC¢ Material Recyclingpn the picture on the left hand side, the user can specify climate
related data for the recycling of materials recovered during the landfill mining grojec

The different commodities the following entries for the climate impadist{nguishingbetween
primary and secondary production) are recommended. The data are based on the ecoinvent database.

Description Value Unit

Primary steel production 2.21| kg CO2 eg/kg

Secondary steel production 1.27| kg CO2 eg/kg

Primary Cu production 4.1| kg CO2 eg/kg

Secondary Cu production 3.25| kg CO2 eqg/kg

Primary Al production 13.82| kg CO2 eqg/kg

Secondary Al production 2.18| kg CO2 eqg/kg

Primary plastic production 1.88 | kg CO2 eqg/kg

Secondary plastic production 0.35| kg CO2 eqg/kg

Gravel production 0.005| kg CO2 eqg/kg

OnToL x [ - 8 x
< C @ D& ht thp.io est-a ] I g mom®|a =

Test Area for Johann Fellner

A—Material B—Energy C—Climate D—Economy C—Material Recycling
GREENHOUSE GAS EMISSION DATA Description Vvalue Unit
Primary steel production 2.2 kg COz eq/kg
C—Landfil H Secondary steel production 1.27 kg CO: eq/kg
A
Primary Cu production 41 kg COz eq/kg
- 5 Secondary Cu production 3.25 kg CO:z eq/ki
C—Excavation, Sorting, Upgrading 2 2 § 25z § el §COsea/ky
. Primary Al production 13.82 kg COz eq/kg
o
= Secondary Al production 218 kg CO: eq/kg
C—Thermal Utilization + =@ Primary plastic production 1.88 kg CO: eq/kg
B Secondary plastic production 0.35 kg CO:z eq/kg
- Gravel production 0.005 kg COz eq/kg
C—Solid Residues Proc. 5 & £ 2 g

C—Material Recycling

C—Landfill New
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C - Landfill New

By selectingc¢ Landfill Newon the picture on the left hand side, the user can specify climate related
RFEGF F2 N dfi€ @ceiding $aste antl tesidues from the landfill mining project.

Landfill gas potential of residue@Mr)(in m3/Mg)gives the amount of landfill gas potential of tfee

FNI OGA2y &SLI NI GSR RdZNAYy3I GKS &2NIANYAR B (0 KBNIgH (
where the mining project was conducte@ihe value fothe landfill gas potential of the fine fraction

may typically range betweetD to 50 m3/Mg.

Note: based on the composition of thesiduesfines (defined via the compositiori the landfilled

waste and the transfer coefficients for the excavation, sorting and processing), OnToL assesses a
default value for the landfill gas potential of the residues (giveBuggiested value from fgcB The

user however, can specify another valu

Climate impact of electricity productio® Ay 13 / hi Sl k a WaemiSsbripsraMd 6fK S & LJS
electricity consumed. It depends on the electricity production system in the respective country/region

(e.g. share of hydropower, coal and gas power plants). Values for the climate impact otigfect

LINE RdzOGA2Y YI & NIy3aS FNBY nodnun O0KAIK &KFENBE 2F N
fossil energy)c Typically the same value as used undea@dfill for the climate impact of electricity production

is to be chosen.

Climate impactof fuel combustion (incl. upstream burder(n kg/ h i 9 Givesatheé specifi€Q
emission peMJ of fuel (diesel) consumed. For diesel a value of D.HO / h i is rédprenzeited.

Climate impact of heat productiorfin kg/ h i S fivesithé specifi€EQ emission peMJ of heat
consumed. The value depends on the energy system of the respective country/region. It may range
between 0.005 kg hi  S(heatapWduction from wood chips) and 0.147 kgh i  S(heata W
production from hard coal)Typically thesame value as used undeit@ndfillfor the climate impact of hegt
production is to be chosen.

Climate impact of landfilling of Atb A Yy | 3kg) bives theSjie&ifi€Q emission pekg of bottom
ash landfilled. A value of 0.00343 / tkg botty &h is recommended.

Climate impact of landfilling oFA6 A Y  { 3kg) bives theSsfjekifi€Q emission pekg of fly ash
landfilled. A value of 0.003¢ 3/ tkg fly &l i& recommended.

Collection rate of landfill gas (for residues, FMiy m3¥m3):wl ¢S 2F fFyRTFTFAfE Il &a O2
landfill, where the residues of the landfill mining processes are disposed of.

“agse YSHysa GKEG GKS tFyRTAfE Ad RATTFSNBYyd FNRY (GKS &
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Methane oxidation rate in landfill cove(for residues, FMrfin m3/m3): Amount of methane oxidized
in the cover layer of the new laifill, corresponding to the amount of uncollected landfill gas at the
new landfill.

Methane destruction rate (for collected LF@h m3/m3): Rate of methane combusted/oxidized at the
new landfill in relation to the collected methane amount at this landfilmethane destruction rate of
1 means that all methane collected is oxidized te & HO.

OnTol .+ = g

&« [N} @ & htt ntol thp.io/project/test-ar hann-fellner-tmg 90% - @ Sucher mwomMmaa® =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy C—Landfill New
Descripti Val Unit
GREENHOUSE GAS EMISSION DATA SR e “'
Landfill gas potential of residues (FMr) 128.45 m3/Mg
Suggested value from fgc3: 128.2154
C—Landfill i Climate impact of electricity production 0136 kg CO: eq/MJ
r'y
Climate impact of fuel combustion (incl. upstream burden) 0.09 kg CO: eq/MJ
. . - Climate impact of heat production 0.073 kg CO2 eq/MJ
. . 5 - .
C—Excavation, Sorting, Upgrading 222238 Climate impact of landfilling bottom ash AtL 0.0034 kg CO: eq/kg
=
B Climate impact of landfilling fly ash & APC residues FA 0.0034 kg CO: eq/kg
Collection rate of landfill gas (for residues, FMr) 0.4 m3fm3
C—Thermal Utilization k3 Methane oxidation rate in landfill cover (for residues, FMr) 0.2 m3/m?
Methane destruction rate (for collected landfill gas) 1 m3fm?
C—Solid Residues Proc. § £ £ % x
C—Material Recycling v 3823z
C—Landfill New
. i 06:21
n P Zur Suche Text hier eingeben i E N W 7 dx DEU . eo019 2

C 1 Reference Case

By selectin@¢ Reference casen the picture on the left hand side, the user can specify climate related
data for thelandfill that issupposed to be mined. The data entered here refer to the case when the
landfill is not mined, so the reference case is used for comparing the landfill mining scenario with the
situation of not mining.

Remaining landfill gas potentialin m3/Mg) gives theamount of landfill gas potential of the waste
present atthe landfill(whichis supposed to be minedy} the proposed time of minindt depends on

the composition and on the age of waste/landfill. The value for waste from landfills containing
significantamount of biogenic matter may typically range between 2@8@m3/Mgwaste
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Note: based on the composition of twvaste landfilled at the sitavhich is to be mined)nToL assesses
a default value for the landfill gas potential of the residues (giveBuggested value from rg1The
user howevercan specify another value.

Climate impact of electricity productio® Ay 1 3 / hi Sl k a WaemissbriZpbravd afK S & LIS
electricity consumed. It depends on the electricity production system in the réspamuntry/region

(e.g. share of hydropower, coal and gas power plants). Values for the climate impact of electricity
production may range from0.02 KA 3K &KIFINB 2F NBySélo6fS SySNBHe&ov
fossil energy)g Typically the samealue as used underlG@ndfill for the climate impact of electricity production

is to be chosen.

Climate impact of fuel combustion (incl. upstream burdefip kg/ h i 9 Givesatheé specifi€Q
emission peMJ of fuel (diesel) consumed. For diesel me@f 0.09] 3 / h i is rBdprrnzeited.

Climate impact of heat productiorfin kg/ h i 3 bivesathé specifi€Q emission peMJ of heat
consumed. The value depends on the energy system of the respective country/region. It may range
between 0.005 kgCQ S lj(eat \production from wood chips) and 0.147 keh i  S(heata W
production from hard coal)Typically the same value as used undé&a@dfillfor the climate impact of hegt
production is to be chosen.

Methane content of landfill gas (LF@h m3/ms): Share of methane contained in the landfill gas of the
landfill to be mined (usually a value of 0.5 is assumed).

Collection rate of LF@n m3/m3) Rate of landfill gas collected at the landfill to be mined.

Methane oxidation rate in coveK in m3/m3): Amount of methane oxidized in the cover layer of the
landfill to be mined corresponding to the amount of uncollected landfill gas at this landfill.

Methane destruction rateof collected LFGin m3/m3): Rate of methane combusted/oxidized at the
landfill tha should be mined in relation to the collected methane amount at this landfill. A methane
destruction rate of 1 means that all methane collected is oxidized toa@®HO.

Note: If no gas collection system is in place at the landfill to be mined (sgeainp-Landfill), the following
parameter cannot be editedClimate impact of electricity productionClimate impact of heat production,
Collection rate of LF@&nd Methane destruction rateof collected LFG
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OnToL b+ = g X
<« cC o ® & htt ntol.thp.io, t f fellner-tmp 0% e O W S nomMmaeg =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy C—Reference Case
GREENHOUSE GAS EMISSION DATA Description Vake unt
Remaining landfill gas potential 134.26 m3/Mg
= Suggested value from rc1:133.7127
C—Landfill H Climate impact of electricity production 0136 kg CO:z eq/MJ
4 ‘ Climate impact of fuel combustion (incl. upstream burden) 0.09 kg COz eq/MJ
-z Climate impact of heat production 0.073 kg CO:z eq/MJ
C—Excavation, Sorting, Upgrading ; 2 ; 223 é h: content of landfill gas (LFG) 0.5 m3/m?
g Collection rate of LFG 0.5 m3/m*
Methane oxidation rate in landfill cover 0.2 m3/m?
C—Thermal Utilization 0 o jon rate (for LFe) 1 m3me

NFM2

C—Solid Residues Proc. %

RIR

AL
FA
]

C—Material Recycling ! 28533

C—Landfill New

- : 06:22
¢ « A G dx DEU |
n R Zur Suche Text hier eingeben L = 13.08.2019

C 1 General data

By selectingC ¢ Generd data on the picture on thedft hand side, the user can specify the climate
impact of different climate gases.

The followingcharacterizationfactors for 100year ®bal Warming Potential BP are currently
recommended (based on IPCQ).shorter time peiods (e.g. 28ear GWP) are considered,
significantly higher value for CH4 (8@ CO2 eq/Kgs to be used.

Description Value Unit

Characterization factor: CQysi 1| kg CO2 eqg/kg
Characterization factor: CQidgenic 0 | kg CO2 eg/kg
Characterizatiorfactor: CH4 28 | kg CO2 eqg/kg
Characterization factor: N20O 265 | kg CO2 eqg/kg
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& Cc @ ® & htt ntol thp.io, t f fellner-tmp 0% P g S n O M| a

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy C—General Data
GREENHOUSE GAS EMISSION DATA Deerption Male e
Characterization factor: CO: fossil 1 kg CO:z eq/kg
C—Landfill é Cl ization factor: CO2 bi i 0 kg COz eq/kg
re Characterization factor: CHs 28 kg CO:2 eq/kg
Characterization factor: N2O 265 kg COz eq/kg
C—Excavation, Sorting, Upgrading B eizss é ki
z
e
C—Thermal Utilization z o
C—Solid Residues Proc. ‘5‘ Z
C—Material Recycling vy 2 8EF3 ¢
C—Landfill New
,O ' 3 £ " 06:32 E
Zur Suche Text hier eingeben g / 7 x 13.08.2019
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D-Economy

Economics (costs and revenues) of the landfill mining project are to be specified.

D - Landfill

By selectindD ¢ Landfill on the picture on the left hand sidehe user can specify economic data
associated with the landfill to be mined.

Parameter Description Possible | Unit
values
Land valué® Price of the regained lan@y the
mining project) ... depending on the 50 | Euro/m?

location of the landfill and the land pric
in the surroundings

Void space valu¥ Price of the regained landfi
20 | Euro/ms3
Space(by the mining project)

Leachate treatment costs Costs for treating leachat Euro/mé of
generatedat the landfill which is to be 20 leachate
mined.

Gas cokction and treatment| Costs forcollecting and treating Euro/m? of

costs landfill gasgeneratedat the landfil 0.4 | landfill area and
which is to be mined. year

Price of heat (produced) Selling price for heat generate
by utilizing landfill gast the landil 5 | Euro/GJ
which is to be mined.

Price of electricity (produced) | Selling price for electricit
generated by utilizing landfill ga 12| Euro/GJ
at the landfill which is to be mined.

Price of heat (consumed) Purchasing price for heat the 6.25 | Euro/GJ
landfill which is to be mined.

Price of electricity (consumed) | Purchasing price for electricity 15 | Euro/GJ
the landfill which is to be mined.

Price of diesel Purchasing price for diesel 1.2 | Euro/l

Transport costs Price for transporting 1 ton (q

0.1 | Euro/tkm
wade/material) for 1 km

15 Can only be definedf under ALandfill (Bottom 3}, project driversthe options Material & land recoveryor
Land recoverywere chosen
18 Can only be defined if underlfandfill (BottonB) ¢ project drivers, the optioMaterial & Void space recovery
was chosen
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(As the current version of OnToL does not allow argepesition of waste to the landfill which has
been mined,lie last 3 parameter of the table ameelevant and cannot be edited)

OnTol x e = v X
&« C @ ® & htt ntol thp.io, t/test f fellner-tmp 0% - O W Suche N oH|Eae =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy D—Landfill
ECONOMIC DATA Description Value Unit
Land value 50 Euro/m?
D—Landfill z
Yy Leachate treatment costs 0 Euro/m® of leachate
‘ Gas collection and treatment costs 0 Euro/m? of landfill
% 5 N os
D—Excavation, Sorting, Upgradin t 233 L .
g, Ure g < 2z CHLNE. / Price of heat (produced) 5 Euro/GJ
2 Price of electricity (produced) 0 Euro/GJ
i i Price of electricity (consumed) 0 Euro/GJ
D—Thermal Utilization = :
Price of diesel 1.2 Euro/l
Specific transport costs for excavated waste EW1 01 Euro/tkm

NFM2
RIR

D—Solid Residues Proc. %‘

AtL
FA
——sR

D—Material Recycling vV 3883 %

D—Landfill New

— 06:33
: a A @ 7 dx DEU 2
n R Zur Suche Text hier eingeben =] e 13.08.2019 =

D-Excavation, Sorting, Upgrading

By selectindd ¢ Excavation, Sorting, Upgradingn the picture on the left hand side, the erscan
specify economic data associated with theavationsorting and pgradingof the waste mined.

Parameter Description Possible Value | Unit
Excavation investment Specific investment cost 8.5 | Euro/Mg of
for excavating the landfil (5¢20) | annual  waste
(e.g. costs for excavato excavation
trucks), referred to annuall In  case rental capacity
excavation capacity. equipment is use(
the value is O
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Excavation- Maintenance &
Repair, Admin & Insurance
(or rental costs in case thg
existingequipmentis rented)

{LISOATAO az2lL
for excavating the landfil
(excluding ¢ectricity & fuel
costy

0.85
(0.5-2)

In case renta
equipment is use(
the value might
be significantly|
larger than 2

Euro/Mg
excavated

Excavation labour costs Specific dbour costs for 3 | Euro/Mg
excavating the landfill (2¢7) | excavated

Upgrading & sorting - | Specific investment cost 14/20/28'" | Euro/Mg of

investment for sorting & upgrading the annual waste

to machinery

machinery in relation the

total investment costs fo

excavated waste (e.g. cos input
for  sieves, magneti{ In case existing
separator, eddy curren| plants are rented
separator),referred to anmal | the value is O
waste input into the plant.
Upgrading & sorting repair | Specifiocd 2 LIS NI (i A 7 1.4/2/2.8%8 | Euro/Mg
& maintenance, Admin & for sorting & upgrading the excavated
Insurance excavated wastéexcluding In case existing
(or rental costs in case thg electricity & fuel costs) plants are rented
existing plants are rented) the value might
be in the range o
10 to40
Upgrading & sorting- labour | Specifc labour costs fo 2 | Euro/Mg
costs sorting & upgrading the (1¢5) | excavated
landfill
Excavation: share ol gives the share 0 0.85 | Euro/Euro
investment costs related tg investment  costs  fo
machinery machinery in relation the In case renta
total investment costs fol equipment is use(
the excavation.  This the value is Q
information is subsequently use
to assess the residual value of th
machinery at the end of thg
project.
Sorting & Upgrading: shar¢ gives the share 0 0.8 | Euro/Euro
of investment costs related investment  costs  fo

17 Mobile plant: 14 Euro/Mg, stationary plan: 20/Euro/Mg and advanced stationary plant: 28 Euro/Mg
18 Mobile plant: 14 Euro/Mg, stationary plan:.@/ Euro/Mg and advanced stationapfant: 28 Euro/Mg
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the sorting & upgradinghis
information is subsequently use
to assess the residual value of th
machinery at the end of the
project.

In case existing
plants are rented
the value is O

Price of electricity| Purchasing price  fo 15| Euro/GJ
(consumed) electricity at the landfill and/or (10¢ 20)
sorting & upgrading plant
Price of diesel Purchasing price for diese 1.2 | Euro/Il
(1c1.4)
Transport costs Price for transpding 1 ton 0.1 | Euro/tkm
(of waste/material) for 1 km (0.05¢ 0.2)
Costs for hazardous wast| Price for the disposal @ 250 | Euro/Mg
disposal (transport included)] hazardous waste excavate (150¢ 400)
(incl. transportation costs)
OnToL b+ - a
&« c @ ® & htt I thp.io 90% - O % mnomM|mage =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy D—Excavation, Sorting, Upgrading
Descripti Val Unit
ECONOMIC DATA wtibivnis) i i
Excavation - investment 8.5 Euro/Mg of annual waste
= excavated
D—Landfill g
= - p: 0.85 Euro/Mg excavated
i ‘ Admin&Insurance
= ‘\ Excavation - labour costs 3 Euro/Mg excavated
. . . = S = & =
D—Excavation, Sorting, Upgrading Stz dIY g Upgrading & sorting - 14 Euro/Mg of annual waste
= input
g
Upgrading & sorting - repair & maintenance, 14 Euro/Mg excavated
. admin & insurance
D—Thermal Utilization I3
L ing & sorting - labour costs 2 Euro/Mg excavated
Excavation: share of investment costs related to  0.85 Euro/Euro
machinery
D—Solid Residues Proc. 2 Sorting & Upgrading: share of investment costs 0.8 Euro/Euro
related to machinery
Price of electricity (consumed) 15 Euro/GJ
D—Material Recycling vy 2823 ¢ Price of diesel 1.2 Euro/I
Specific transport costs for sorting outputs 01 Euro/tkm
Costs for waste disposal (| port 250 Euro/Mg
D—Landfill New inclided)

n R Zur Suche Text hier eingeben

06:44
13.08.2019
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D - Thermal Utilization

By selectindp ¢ Thermal Utilizationon the picture on the left hand side, the user can specify economic
data associated with the thermal utilization of the combustible waste derived from the sorting and
upgrading of the waste mined.

WIE plant is eternal (gate fee) or internafexternal/interna): the user can specify whether theéaste
to Energy WtE plant belongs to the consortium of the landfill mining projettihal) or not externa).
In caseexternal is chosen, the user just needs to spedtig gate fee for thermal utilization(in
Euro/Mg), the other parameter are then not editabléhe gate fee may range betwe&@ to 140
Euro/Mg.The gate fee includes also the processing of the solid residues arising after incineration.

In casdnternal is chosen, the user needs to specify specific costs and revenues for

Parameter Description Possible Unit
Values
Operating & investment| Specific operating and investme 120 | EuroMg
costs of WtE costs of WLE plants (referred to Mg (100¢ 200) | of input
waste input)
Price of heat (produced) Selling price for the heat generated 5 | Euro/GJ
(3¢6)
Price of electricity| Selling price for the electricif] 12 | Euro/GJ
(produced) generated (8¢ 18)
Transport costs Specific transport costs for sol 0.1 | Euro/tkm
residues in &ro per ton anckilometre (0.05¢ 0.2)

Onlol by + = a
& c o D & htiy ntol thp.io, A ) mp 90% fu 8bb scotty > oMl ae =
TEST AREA FOR JOHANN FELLNER
A—Material B—Energy C—Climate D—Economy D—Thermal Utilization
ECONOMIC DATA Description value Unit
WIE plant is external (gate fee) or internal External v|-
D—Landfill
Iy
D—Excavation, Sorting, Upgrading é 2 § = §
Gate fee for thermal utilization 100 Euro/Mg of waste

D—Thermal Utilization

D—Solid Residues Proc. § £ £ % =

D—Material Recycling v

D—Landfill New

n £ ZurSuche Text hier eingeben
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D - Solid Residues Processing

By selectind ¢ Solid Residues Pressingon the picture on the left hand side, the user can specify
economic data associated with the processing of solid residues gaeduring thermal utilization of

the combustible waste.

Economic data foBolid Residues Pressingcan only be inserted, iinder D-Thermal Utilizatiorthe
WIE plant has been specified as interriiexternal for the WtE plant was chosen, all costates to
the solid residues processing are already considered in the gatesfeified under Erhermal

Utilization

If internal for the WtE plant (unddd-Thermal Utilizatiophwas chosen, the following specific costs are

to defined:
Parameter Description Possible Valug | Unit
Specific costs for asl|l Specific treatment costs fg 15 | Euro/Mg
treatment (excl. energy cost| incineration residues (botton (10¢ 35)
and revenues fron] ash) - excl. energy costs fg
recyclable®’) running the processing plant
Price of electricity| Purchasing price for electricity 15 | Euro/GJ
(Consumed) the plant for processing solid residues fro (1OC 18)
thermal waste utilization
Transport costs Price for transporting 1 ton (g 0.1 | Euro/tkm
solid residues from thermg (0.05¢0.2)
waste utilization) fo 1 km

OnToL Pl A Server nicht gefunden

< c o D& | thp.io/pr

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy

C—Climate

- @

90%

D—Economy

ECONOMIC DATA

D—Landfill

Description

&bb scotty

D—Solid Residues Processing

Value

Unit

D—Excavation, Sorting, Upgrading

«««««

o

D—Thermal Utilization

g =
g

D—Solid Residues Proc. & & £

AL

D—Material Recycling v

D—Landfill New

n L Zur Suche Text hier eingeben

19 Such as Fe scrap or Cu scrap

These values can only be set when WtE plant is internal.

dx DEU

10:15
14.08.2019
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D - Material Recycling

By selectindp ¢ Material Recyclingn the picture on the left hand side, the user can specify economic
data associated with the recycling of different materials recovered during the landfilthgrpmoject.

In particular, selling prices for the following materials/commodities are to be specified:

the landfill mining project(per ton of
sec. aggregates))

Materials Description Possible Unit
Values

Steel scrap Selling price for steel scrap recover 100 | Euro/Mg
during waste sortingnd/or processing (30¢ 200)
of incinerationresiduegper ton of steel
scrap)

Al scrap Selling price for Aluminium scrap 600 | Euro/Mg
recovered during waste sortingnd/or | (400¢ 1300)
processing of incineration residu@ser
ton of Al scrap)

Cu scrap Selling price focoppe scrap recovereq 3500 | Euro/Mg
during waste sortingnd/or processing (2000¢ 6000)
of incineration residuegper ton of Cu
scrap)

Plastics (ecyclablg | Selling price forecyclable plasticéper 50| Euro/Mg
ton of recyclable plastics) (0¢ 200)

Sec. Aggrgates Selling pricefor secondary aggregatg 1| Euro/Mg
(stones, gravel, sand) recovered frg (0¢4)

Actual commodities prices for secondary resources (e.gscFap) can be accessed different
websites However, it is recommended not to use actual pridas long term prices, as commodities

prices are very volatile and landfill mining projects usually run over longer time periods.
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TEST AREA FOR JOHANN FELLNER =
A—Material B—Energy C—Climate D—Economy D—Material Recycling
ECONOMIC DATA Description Value Unit
Price of steel scrap 100 Euro/Mg
D—Landfill H Price of aluminium scrap 600 Euro/Mg
Y Price of copper scrap 3500 Euro/Mg
Price of recyclable plastics 50 Euro/Mg
D—Excavation, Sorting, Upgrading ; ) i EEz § Price of secondary aggregates 0.5 Euro/Mg
D—Thermal Utilization =
D—Solid Residues Proc. % § R
D—Material Recycling Yy 28233
D—Landfill New

1017
e 7% dx DEU ik
14.08.2019

n P Zur Suche Text hier eingeben

D - Landfill New

By selectind ¢ Landfill Newon the pi¢ure on the left hand side, the user can specify economic data
F23a20AF0SR gA0K GKS fFyRTALEAYI 27T Plandfd &tk NB a A R dzS

The following specific costs (gate fees) are to be defined:

Parameter Description Value Unit
Gate fee- Landfill for fines &| Gate fee for landfilling fines an 50 | Euro/Mg
residues (FMr) residues derived during the sortin  (20¢ 70) | deposited
of the excavated wastéper ton of
waste/residues)
Gate fee - Landfill for inert| Gate €e for landfilling nomn 50 | Euro/Mg
waste (AtL) hazardous residues (e.g. botto (20¢ 70) | deposited
ash) generated during therma
utilization of the combustible wast
(per ton of ash)
Gate fee- Landfill for fly ash| Gate fee for landfilling fly as 200 | Euro/Mg
(FA) generated durig thermal| (100¢ 300)| deposited
utilization of the combustible wast
(per ton of fly ash)

204 gwé means that the landfill is different from the site mined
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OnTol

< cC D& ht tol.thp.io, j f ) 90%

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy D—Landfill New
ECONOMIC DATA Sescpin value =
Gate fee - Landfill for fines & residues (FMr) 50 Euro/Mg deposited
D—Landfill Gate fee - Landfill for inert waste/bottom ash (AtL) 50 Euro/Mg deposited
- Gate fee - Landfill for fly ash (FA) 200 Euro/Mg deposited
D—Excavation, Sorting, Upgrading doEzzz3
H
D—Thermal Utilization o
D—Solid Residues Proc. 5 % £ 2 #
D—Material Recycling v z 8 3
D—Landfill New
AL Zur Suche Text h b f TR |
ur Suche Text hier eingeben 4 = (& 14.08.2019
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D - Reference Case

By selectind ¢ Landfill Newon the picture on the left hand side, the user can specify economic data
(costs and revenues) assaied with the landfill (that should be mined) in case that the landfill is not

mined.
Parameter Description Possible | Unit
Value
Leachate treatment costs | Costs for treating leachat 20 | Euro/n® of
generatedat the landfill (in case it is no (0¢ 40) | leachate
mined).
Gas treatment costs Annual specific asts for 0.5 | Euro/m2 of landfill
collecting and treating landfi (0¢g1) | area and year
gas generatedt the landfill (in case i
is not mined).
Costs for final cover (an{ Spedfic coss for final cover* (if 50 | Euro/mz2 of landfill
potentially stabilization) necessary) and potentig (0¢70) | area
stabilization measures the landfill
(in case it is not mined)
Costs for maintenance an{ Annual specific cost fg 1 | Euro/mz of landfill
monitoring  (after  final | maintenance and monitoring o (0¢2) | area and year
closure) the landfill(in case it is not mined)
Price of heat (produced) Selling price for heat generate 5 | Euro/GJ
by utilizing landfill gast the landfill (3¢6)
(in case it is not mined)
Price of electricity | Selling price for electricity 12 | Euro/GJ
(produced) generated by utilizing landfill ga (8¢ 18)

at the landfill (in case it is not mined).

211n case it is planned to install a final cover at the site, if it is not mined.
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TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy D—Reference Case
ECONOMIC DATA Description Value Unit
Leachate treatment costs 20 Euro/m?® of leachate
D—Landfill i Gas treatment costs 0.4 Euro/m? of landfill area
e | and year
Costs for final landfill cover (& potential waste 0 Euro/m? of landfill area
stabilization) (*)
2 2 7 = & & s
D—Excavation, Sorting, Upgrading 28 £33z 8 Costs for maintenance and monitoring (after 0 Euro/m? of landfill area
= final closure) and year
a
= Price of heat (produced) 5 Euro/GJpeat
D—Thermal Utilization @ Price of electricity (produced) 12 Eurc/GJdm,,c,.Y
(*) only costs arising after the time of project evaluation must be considered
D—Solid Residues Proc. £ ; R S
D—Material Recycling v 38233
D—Landfill New

P Zur Suche Text | b gi ) o %P @
- / 3%
ur Suche lext hier eingeben - Lt 14.08.2019

D- General Data

By selectingD ¢ General dataon the picture on the left hand side, the usean specify general
economic data used for the economic evaluation of the landfill mining project

In particular the following parameter are to be defined

Parameter Description Possible value Unit
Discount rate Discount rate for the project expenst 0.05 | Euro/Euro
and revenues (used to assess the f (0¢0.15)

present valué® of the landfill mining
project). The discount rate depends on t
perspective of the project (a private invest
will demand a higher discount rate than
public investor)

Depreciation rate of| Depreciation rate of the machinery ar 0.1 | Euro/Euro
machinery/equipment | equipment used for excavating, sortir (0.05¢0.2)

221n case that the project contains an intermediate us¢hef landfill (prior mining), the net present value is
calculated for the first year of intermediate use. In case that there is no intermediate use, the net present
values is calculated for the first year of the mining project.
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and upgrading of the wast@lepends on
the life time of the machinery)

preparation costs

consultancy work, waste sampling) a
preparation costs

(depending of the
size and location o
the site)

Permitting costs Permitting cots of the wject (e.g., costs 25000/| Euro
for environmental impact assessment, co| (10000¢ 100000)
of permitting authorities)

Project planning and Costs for project planning, design (e. 50000| Euro

intermediate use

intermediate use of the landfile.g. osts
for the deinstallation and disposal of solg

panels)

Purchase of site Costs for purchase of site (if necessg  depending of thel Euro
at the beginning of the landfill mining project | size and location o
the site
Installations useful for| Costs for installations (such as acc 20000 | Euro
redevdopment roads, swage or water networks) use| (depending on the
for redevelopment(after the landfill mining| Size and location o
project has been completed) the site)
Costs forLandscaping | Costs for ladscaping (after the landfill 20000 | Euro
mining project has been completed) (depending on the
size and location o
the site)
Env. supervision & Costs for environmental supervision a 10000| Euro
overhead costs overhead(after the landfill mining project ha (0¢ 50000)
been conpleted)
In case ofntermediate use?®the following costs have to be definediditionally:
Investment costs off Costs for necessary investments Euro
intermediate use enable the intended intermediate use
the landfill (e.g. costs dr the installation of
solar panels)
Annual costs off Annual costs for the intende Eurolyear
intermediate use intermediate use of the landfile.g. costs
for maintenance of solar panels)
Annual revenues of Annual revenues for theintended Eurol/year
intermediate use intermediate use of the landfille.g.
revenues from the electricity produced by sd
panels installed at the landt
End of life costs ol End of life costs for the intende Euro

Sitespecific values could be beyond the ranges given in brackets

23 Prior mining the landfill(area) is used for another purposed.,parking lot, park, installation of solar panels)
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year of evaluation).

OnTol

< C ® D & htiy ntol thp.io, t/test-area-johann-fellner-tmy 90%

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy D—General Data
D ipti Val Unit
ECONOMIC DATA Sl = =
Discounting rate 0.05 Euro/Euro
D—Landfill :‘ Dep! rate of y/ 0.2 Euro/Euro
ry Initial costs for landfill mining project
Permitting costs 25000 Euro
D—Excavation, Sorting, Upgrading § e j; § § : § Project planning and preparation costs 40000 Euro
= Purchase of site 0 Euro
3
ki Costs fori ions useful for 0 Euro
D—Thermal Utilization g o Final costs for landfill mining project
Costs for landscaping 30000 Euro
Env. supervision and overhead costs 20000 Euro
D—Solid Residues Proc. § § £ 3 g Costs for intermediate use
D—Material Recycling v 28333
D—Landfill New
A Zur Suche Text h b { < ) e 1045 =]
ur Suche Text hier eingeben 1l 3 o R 14.08.2019




/—\ "= Bundesministerium
Nachhaltigkeit und
OVAM Christian Doppler Tourismus
Forschungsgesellschaft
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In order to check in the input data, the following features of OnToL can be used.

Outputs

By clicking on théutton Outputs, the tool displays calculation results directly connected to the input
data of thespecific sheet (e 3.-Bandfill, BThermal Utilization). This function helps to crosschbek
dza Simpk data. By clickin® again on thatton Outputs, the calculation results disappear again.

OnToL X

or Jilann Fellner X | + -9

€ ¢ @ @ & https://ontolSp.io/pr ner-trr 90% ford steel scrap price . —> wo®lEage® =

TEST AREA FOR JOHANN FELLNER  Outputs

A—Material B—Energy C—Climate D—Economy A—Landfill 1 |Z|

GENERAL DATA AND PHYSICAL MODEL .
General Landfill Data

A—Landfill H

o Description Value Unit
+ Landfill size 90000 me
_ Landfill area 12000 m?
A—Excavation, Sorting, Upgrading § e E 2 zz § Landfill tonnage 100000 Mg
H Start of waste disposal 1987 year
End of waste disposal 1989 year
A—Thermal Utilization i Landfill gas collection in place yes v |-
Leachate collection in place yes v|-
X o 2. . Annual precipitation 0.600 m*/m?
A—Solid Residues Proc. = % £ % 2 Leachate generation rate (before final cover installation) 04 m?/m2
Leachate generation rate (after final cover installation) 0.02 m3/m?
— i i = 8 5
A—Material Recycling v 2 8% 3 _ Outputs
Description value Unit
A—Landiill New Leachate or landfill gas collection in place yes
Average landfill height 15 m
Waste in-situ density 1111111 Mg/m? v
n P Zur Suche Text hier eingeben gi - ~ & i®m 7z Jx DEU 14_:_‘[;2;15 -}
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Furthermore the user can display information abaihie flows of wastesind different material¢given
in tons/year)by pointing with thecursorto the respective flows in the figure

ik 2 Results: fast frem fox ot fefiome ¢

&« C @ @ & htt |.thp.io, t rea-jot t 0% w steel scrap price = noM|Eaae =
~
A—Material B—Energy C—Climate D—Economy D—General Data
ECONOMIC DATA Description Value Unit
Discounting rate 0.05 Euro/Euro
D—Landfill z Depreciation rate of machinery/equipment 0.2 Euro/Euro
- Initial costs for landfill mining project
| Permitting costs 25000 Euro
D—Excavation, Sorting, Upgrading L § 5 5§38 ! 25000 Mg/yr Project planning and preparation costs 40000 Euro
' ' 2 2 & ix o v
Y Purchase of site (] Euro
3
i Costs for i ions useful for 0 Euro
D—Thermal Utilization i Final costs for landfill mining project
5 2
Costs for landscaping 30000 Euro
Env. supervision and overhead costs 0 Euro
D—Solid Residues Proc. 3 g £ 32 s Costs for intermediate use
D—Material Recycling vV 2823 ¢
D—Landfill New

11:02
-}

14.08.2019

If all required input data have been specified, the colour of the different processeandill, A
Thermal UtilizationG9 EOF @ GA2y X {2NIAYy3AT ! LJANI RAYy3I0 {dzNY &
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Resuobt sTOnh

By clicking on théutton Results the tool calculates the overall results of the landfill mining project
(waste and material flows, gr¢ enhouse gas emissamiseconomy of the projectph new Tab (named:
results + name of the project opens, which summarizes ailtse

OnTol Bl Results: Test Area for Johann Fellne:

&« c @ @ & httf ol thp.io/projég test-area n-fe t 9% eee o steel scrap price > no®lae =

TEST AREA FOR JOHANN FELLNER

A—Material B—Energy C—Climate D—Economy A—Landfill 1 E

GENERAL DATA AND PHYSICAL MODEL .
General Landfill Data

A—Landfill H Description value Unit
t Landfill size 90000 m#
- Landfill area 12000 m2
A—Excavation, Sorting, Upgrading ; T § Landfill tonnage 100000 Mg
% Start of waste disposal 1987 year
End of waste disposal 1989 year
A—Thermal Utilization Landfill gas collection in place yes v |-
Leachate collection in place yes v |-
X o« 2 Annual precipitation 0.600 m3/m?
A—Solid Residues Proc. = % 2 ¥ z Leachate generation rate (before final cover installation) 01 m3/m?2
Leachate generation rate (after final cover installation) 0.02 me/me
A—Material Recycling ¥ 28 E3 _ Outputs
Description value Unit
A—Landfill New Leachate or landfill gas collection in place yes
Average landfill height 75 m
Waste in-situ density 1411111 Mg/m? v
n P Zur Suche Text hier eingeben i S ~ @B G (7 dx DEU |A:,|§.ii|19

A new gab (named: results + name of the project) opens, which summarizes all results of the projects.

The results of the evaluation cafso be exported as excel spreadsheet vialthton XLX

Project

LFM - Test case mm
@  100% - Resats: (2 HiweL, B XLsX, B ISON

Durchsuchen... Keine Datei ausgewahit. m
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1-Results on the physical flows

First, the results with respect to the waste and material fl@fithe projectare summarized. Besides
a graph showing the flows of the maiakand their totalquantities the results sections contains also
a table summarizing thisfiormation (on an annual basis indicated by Mg/mddor the whole project
durationindicated by Mg

For instance for the herein presented case study, 76,318 tons of residlgsdiiied at an external/new landfill.








































