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Presenter
Presentation Notes
Waste generation total 181 426  basiert sich an Normen. Im Kasten „WASTE GENERATION TOTAL“ ergibt sich die linke Summe mit 180kt raus, links nur 170kt, d.h. hier fehlen 10kt (5%), wir können das aber auch nicht zu 50% auf IRS und 50% auf home composting aufteilen (beide Ströme werden in den Szenarien nicht berücksichtigt), weil die Mengenrognose für 2025 mit den 170kt gerechnet wurde. D.h. hier ist ein Fehler, den wir großzügigerweise ignorieren.
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Presenter
Presentation Notes
Waste generation total 181 426  basiert sich an Normen. Im Kasten „WASTE GENERATION TOTAL“ ergibt sich die linke Summe mit 180kt raus, links nur 170kt, d.h. hier fehlen 10kt (5%), wir können das aber auch nicht zu 50% auf IRS und 50% auf home composting aufteilen (beide Ströme werden in den Szenarien nicht berücksichtigt), weil die Mengenrognose für 2025 mit den 170kt gerechnet wurde. D.h. hier ist ein Fehler, den wir großzügigerweise ignorieren.


Mogilev waste composition

Component W_aste composition
(residual waste only ?)
Organics 30%
Paper/Cardboard 8%
Glass 7%
Plastics 3%
Fe/Ne-Metals 2%
Wood 5%
Textiles 3%
Minerals 8%
Composites 3%
Pollutants (Hazardous & WEEE) 3%
Other: contains bones leather rubber and 18%
residuals over 10mm, WEEE
Fine fraction <10mm 10%
Total 100

Source: SAP (2015) — ,waste composition in containers”
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Presentation Notes

Bevölkerungsdichte= Bevölkerungszahl/ Fläche

Deponierungsrate: wie viel unbehandelter Müll wird auf die Deponie verbracht-> Anteil der behandelt wird/ Sammelmenge


Waste generation
(est.)

Formally collected
waste

Home composting

Informal collection

WEEE & hazardous
waste

170,748
456 kg/cap.yr
87,601
234 kg/cap.yr =
63%

22,473

2,997

197,870
529 kg/cap.yr

172,400
461 kg/cap.yr=
89%

22,473

2,997

2,500

Standard assumptions for all scenarios

waste forecast
tool

waste forecast
tool

Estimated

Estimated based & Outside

on literature system
boundaries

waste progn. tool
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Presenter
Presentation Notes
This slide show a couple of assumptions/calculations which are the same for all further scenarios

The amount of home composted waste calculated from  our Belarusian partners 

In comparison to the baseline scenario WEEE and hazardous waste are formally collected and treated afterwards.  The treatment of WEEE and hazardous waste are outside of our system boundaries and therefore not subject of the scope if this work. 


Sc.0 - Sanitary
LF+MBT

Sc 1l Partly
recycling (dry/wet
bin) + MBT

Sc 2-Full recycling
+ MBT+composting

Sc 3- Full

recycling,
(inciner.),

composting

Sc4 -
(incin. &
anaerobic digestion)
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Presenter
Presentation Notes
Sc 0: plus „littering+self-burning“ will be collected formally. Collection coverage rate was always 100% (also in the baseline). Recyclables: existing pilot separate collection
Sc 1:  dry-wet bin without organic
Sc 2 +3: alles gleich, nur im Sc3 incin statt MBT
Sc 4: full energy, inerts raus (glass+metal) und biogas statt composting
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Example dry-wet-bin in DE (Trenntmagazin, 2014)

« Treatment & disposal infrastructure
— after-sorting of dry-wet bin recyclables
— MBT for wet fraction with RDF production
— sanitary landfill

Fraction Targets,,, et %
Glass 71
Plastics 60 (|npu't nto
recycling)
Metals 81
Paper 60 (mpu.t into
recycling)

Tab.: Collection Targets of dry-wet-bin
(Pottschacher (2016)

m Waste management in transition economies
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Presenter
Presentation Notes
This scenario emphasis also on the separate collection of recyclables, however instead of collecting each different waste stream in a single bin it is suggested to implement a wet-dry-bin. Plastic, metal, glass and paper will be collected together in one bin (=dry bin) and the remaining residuals (=wet bin) are collected in another bin. 
The basic idea behind the implementation of a dry-wet-bin is the possibility to collect plastic and so called non-packing of similar material together in one bin. The aim of this collection approach is to increase the sorting efficiency of dry recyclables and therefore to minimize the amount of recyclables in residual waste. It is assumed that an easier and more user friendly separation system could lead to higher efficiencies. (Oethen-Dehne, 2009)
The targets for the  separate collection efficiency are adopted from already existing dry-wet-bin collection systems in five regions (Neunkirchen, Leipzig, Berlin, Hamburg, Karlsruhe) and are distributed on the collected fractions as following (Pöttschacher, 2016):
Plastic 70% 
Metals 60% (erfassungsrate=sortierungsrate - MHH)
Glass 71% 
Paper 60% erfassungsrate=sortierungsrate - MHH)

After collection the materials are treated in a MBT combined with sorting possibility for the dry-wet-bin before landfilling. 
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Scenario 2 - Full recycling + MBT + composting

Fraction  Targets, %

« Separately collection for glass, Pf'afs 2:
: _ X
plastic, paper, metals, organics astics
' i Paper 74
In separate bins
Metals 60
Organics 51
« Treatment & disposal infrastructure Tab- High separate colecton targets (Boer, 2005)
— Sorting line for afer-sorting of
recyclables
— MBT for residual waste with RDF
production

— Sanitary landfill
— Composting plant

Fig. .: Example of windrow composting in lower Austria (Huemer 2008, photo
Binner)

m Waste management in transition economies 14



Scenario 2 - Full recycling + MBT + composting
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Presenter
Presentation Notes
CORRECT SEPARATE COLLECTION


Sc 3 - Full recycling, energy recovery
(iIncineration), composting

Fraction  Targets, %

o Separate collection for (glass, Pf'afs 2:
. IS .
plastic, paper, metals, organics in astics
I Paper 74
separate bins
Metals 60
Organics 51
Treatment & disposal infrastructure: Tab- High separate collection targets (Boer, 2005)
e Sorting line for after-sorting of
recyclables

Composting plant
Incineration plant
Sanitary landfill

Fig. .: Example of windrow composting in lower Austria (Huemer 2008, photo
Binner)

m Waste management in transition economies 16



Sc 3 - FRull recycling, energy recovery
(iIncineration), composting
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Scenario 4 - Full energy
anaerobic digestion)

 Separate collection for glass and
metals, organics to increase calorific
value of incinerated waste

 Recyclables (gl, me) go directly to
recycling plants (no after-sorting)

« Treatment & disposal infrastructure:
— Incineration
— Anaerobic digestion
— Sanitary landfill

recovery (incin. &

Fraction  Targetsy,,
%

Glass 69
Metals 60
Organics 51

Tab. High separate collection targets (Boer, 2005)

m Waste management in transition economies
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Presenter
Presentation Notes
Paper and plastic are not collected separately
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Presenter
Presentation Notes
CORRECT SEPARATE COLLECTION AND ORGANICS

Recyclables geht direkt zu Recycling, ohne Sortierung bei ZUBR.
!!!!Es gibt keine Sortierungsanlage ZUBR


Main outputs of scenarios

ScO0:

Sc.2: MBT -

Sc.3: Incin. -

Sc. 1: MBT- Sc.4: Incin. -
Main outputs Base- sanitary (separ.col. gl, | (separ.col. g,
) . |Recy (wet/dry- (separ. col. gl
(ths t/yr) line landfill, ) pl, pa, me, pl, pa, me, - vl 8
aerobic MBT orgcomp) orgcomp) ’ iogas
Separate
collection:
10,6 11,1 24,7 23,9 23,9 10,3
- recyclables
- organics - - 26,4 26,3 26,3
Recyclables
from ZUBR + glass
( & 16,2 23,9 35,5 32,0 14,4
& metals from
MBT)
RDF from MBT - 51,8 45,5 41,6 - -
Compost - - - 13,0 13,0 4,0
Energy 23366 MWh | 29 380 MWh
(incineration): - 294 415 GJ 370184 GJ
Electricity (MWh)
m Waste management in transition economies 20



Assessment of scenarios

. Economic assessment (6 quantitative
iIndicators)

Il. Environmental assessment (6 guantitative
iIndicators)

Ill. Social Assessment (6 qualitative + 1
guantitative indicator)

V. Technical assessment (4 qualitative
iIndicators)

m Waste management in transition economies 21



|. Economic assessment - indicators

1. Total costs of waste management (WM)

* Investment costs [€]

* Annual operation costs [€/year]

» Annual total discounted costs [€/year ]
2. WM costs per tonne [€/t formally collected waste]
3. Revenues generated [€/year]

Ratio of fees & revenues and total annual costs of the WM-
system [%]

5. Costs as % of approved city income & expenditure [%]

6. Costs as % of minimum wage 2016 [%0]

m Waste management in transition economies 22
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Presentation Notes
When looking at the results, pls keep in mind, that most of the costs depend on the local markets. In this work we do not have sufficient information about all real costs and all actual circumstances, BUT we are able to give an overview of the investment and the operational costs for all 3 subsystems. These assumptions can be seen as benchmarks / approximate values / guidelines.


Total costs of WM system

Total costs considered for 3 subsystems:

1 2 3

« SS 1 and SS 2: calculated with local (real) costs; SS 3. sorting

plants with real costs, other facilities with cost curves (price level
2003);

e Main goal: We want to show DIFFERENCES between the
scenarios (local costs might be cheaper in Belarusian reality)!

i) 1 1

Local costs Local costs Costs curves based on EU
considered considered facilities

m Waste management in transition economies 23



'§'

e

1. Total costs of WM system

Sc 4 Incin. -
recy

Sc 1 MBT- Sc 2 MBT — Sc 3 Incin. -
Cost type recy recy [gl, pl, pa,me,recy [pl, gl, pa,
[wet/dry] org comp] me, org comp]

——
-
-

M Investment costs [mE€] 34.4 33.1 34.3 73.7 80.4

2 Annual discounted 38 3.7 38 3.1 8.9
investment costs [m€/year]

Annual operating costs 389 3.8 9.2 7.2 6.3

[3]
[m€/year] -

4= Total annual discounted
243 costs [mElyear] 12.8 12.4 13 15.3 15.2

<1 Total ann. cos_ts bins & 0.4 0.4 0.8 0.8 0.6
containers [%0]

<, Totalann.costs collection 31.7 335 37.2 36.5 32.4
& transport [%] —

s Totalann. costs_Treatment 68.0 66.1 61.9 62.7 67.0
& disposal [%] ——

Waste management in transition economies 26
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Presentation Notes
Total annual costs bins & container system (SS1)
Annual investment cost for bins (container purchase)
Annual operating cost ( =maintenance costs) = 1% of purchasing p.a.
2 3  am teuersten, weil die menge von Behälter größer ist – high recycling targets, organic

Collection & Transport (SS2)
-  Annual investment cost for vehicles (purchasing costs)
Annual operating cost ( =maintenance costs (12%)+ fuel (real), insurance & road charge (real), staff costs (2 staff per truck, real costs))
3  am teursten weil durch die meisten Fraktionen getrennt gesammelt werden und dadurh die Anzahl der gefahren km am höchsten ist

Treatment & Disposal – SS3 (=cost curves)
Annual investment: MBT, landfill, composting => cost curves, Sorting (real)
Operating costs (expenses for raw material, laboratory tests (reagents, chemical), energy and other utilities, wastewater disposal, labour, supervision, maintenance of facilities and equipment, insurance, overheads, training programmes etc.)
Closure costs: real costs
4 am teursten  . Incineration and biogas plant

Frage 1: warum ist bei Sc 0 inv. Costs höher als Sc 1? Antwort: Sc 1 hat mehr Recycling, d.h. MBT Kapazität sinkt => lt. Cost curves geringeres Investment . Sc 2: die noch geringeren Mengen bei MBT + Landfill werden durch die Errichtung einer Kompostanlage kompensiert
Frage 2: warum sind die Sammelkosten so gering im vErgleich zur europäischen Realität? Salaries geringer, trucks viel billiger (Belarus Product) etc.
Annual. operating costs: Sc 4 (incin+biogas) cheper than others. Reason: MBT operating costs 33-37€/t multiplied with quantities in Sc 0,1,2 brings higher annualised costs, than in Sc 4 (incin approx. 20€/t, biogas approx. 38 €/t)  
Anm.: annualised costs: for all subsystems 20 years


KU
‘E_ Ad 1. Investment costs [m€] & Annual
== oOperating costs [m€/year]

Investment costs: 34 to 80 m€
Annual operating costs: 6.3to 9.2 m€/year

73.7

” .

“ | Annual Discounted TOTAL Costs: 12.7 to 15.2 m€/year

50
40
34.4 330 34.3
30
20
8.9 9.2
10 88 7.2 6.3
: L N B | H

90

80

Sc0- LF+MBT Sc 1 MBT- recy [wet/dry] Sc 2 MBT - recy Sc 3 Incin. - recy Sc 4 Incin. - recy
[gl, pl, pa,me, org comp] [pl, gl, pa, me, org comp] [gl, me, org biogas]
H Investment costs (Mil. €) M Total annual operating costs [Mil. €/year]

Waste management in transition economies 27



7
@ Ad 1. Total annual costs per subsystem

Sc0- LF+ MBT S¢1 MBT-recy [wet/dry] Sc 2 MBT - recy [gl, pl, pa,me, org comp]

12.8 115 13 m€

Sc3 Incin.-recy [pl, gl, pa, me, org comp]

Sc 4 Incin. -recy[gl, me, org biogas]

15.3 m€ 1% = Total annualized costs
| Subsystem Treatment &
Disposal [%]

» Total annual Costs Subsytsme
collection & transport [%]

= Total annual costs Subsystem
bins & container system [%]

m Waste management in transition economies 32
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Presentation Notes
Aufteilung entspricht nicht den bereits etablierten Abbfalwirtschaftssystmen, Gründe dafür sind
Lohniveau (in AT viel höher als in BY)
In AT bereits  Kosten z.T. schon bereits abgeschrieben, in BY alles neu!
Anm.: In Ö: 65 % im Subsystem Sammlung!


P Ad 1. Total annual costs per subsystem
==] for scenarios [%]

Reasons for lower costs of|

subsystem collection & higher

costs of subsystem treatment:
 Level of wages lower in BY

 Treatment facilities In
established WM system already
15.3 m€ = amortized

 |Investment costs based on
European level

« Operating costs for collection|
based on Belarussian price
levels

Waste management in transition economies 33
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Presentation Notes
Aufteilung entspricht nicht den bereits etablierten Abbfalwirtschaftssystmen, Gründe dafür sind
Lohniveau (in AT viel höher als in BY)
In AT bereits  Kosten z.T. schon bereits abgeschrieben, in BY alles neu!
Anm.: In Ö: 65 % im Subsystem Sammlung!


]
WY 2 Total annual costs of WM per ton of

formally collected waste [€/t]

it

Sc 2 MBT —recy Sc 3 Incin. - recy Sc 4 Incin. - recy

[pl, gl, pa, me, org _
comp] comp] [gl, me, org biogas]

ScO- Sc 1 MBT- recy
SUbSYStem LF +MBT [wet/dry] 8l 8l [, i

Total an. costs 63.7 62.2 66.0 67.3 64.5
[€/t coll.]

Total annual costs per subsystem: [€/t collected]

Bins & container 0.24 0.26 1 1 0.36
Collection & 50 i 25 25 21
transport
Trea.ltment & 43 a1 a1 i a3
disposal
172,400 t/yr

Waste management in transition economies 35


Presenter
Presentation Notes
Total annual costs= Total annual costs/ 172 400 (formally collected waste per year)
SS1= costs of subsystem bins and container (investment + operating) / 172 400
SS2= costs of subsystem Collection & transport (investment + operating/ 172 400
SS3 =  costs of subsystemTreatment & disposal (investment + operating)
Kommenteren für RR schreiben 


@Ku
L1
—

3. Revenues [m€/year]

Sc 0 -

LF +MBT

[wet/dry]

Sc 1 MBT- recy

Sc 2 MBT

comp]

—recy o
[gl, pl, pa,me, org Sc 3 Incin. -recy [pl,

Paper average 89 €/t

Plastics average 149 €/t
Metals average 426 €/t

Glass 30 €/t
Compost 10 €/t

RDF 10 €/t

Heat 0.011 €/MJ
Electricity from incineration 96.42 €/Mwh
Electricity from biogas 160.10 €/Mwh

Sc 4 Incin. -recy
gl, pa, me, org comp]| [gl, me, org biogas]

Revenues sep.

coll.+MBT(gl,me) 1.2 2.4

[m€/year]
Total Revenue Energy 0 0
Recovery [m€/year]
RDF selling 518,390 455,940
[€/year]
TOTAL revenues
1.7 2.9

[m€/year] =

416,410

2.8

24 1.5
5.3 7.6
0 0

7.7 9.1

Waste management in transition economies
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B 4. Relation between financed and non-financed
== part of WM-system of total an. costs [€/cap. yr]
(——

88%

Fee-increasein

= €/capl/yr. in order

to reach break-
even

part [€/person]
A7% 58% 55%

Self-financing

| rate based on

baseline 2015
(fees + revenues)

Self financing rate in % (revenues (2025) + fees (2025))
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Presentation Notes
Blau: fees (2015 plus increase % (gleiche % wie Steigerung Abfallaufkommen) + grün: revenues per person /yr
Rot: Difference between total ann. costs and revenues+fees = necessary fee increase per person.yr to reach break even

In grüner balken – fees und revenues, Fees  ist  3.7 Mio bas auf 2015. Die Annahme dass Fees für future szenarien steigen weil die Menge steigt. 
Achtung: ALLEs pro PERSON, die revenues in voriger folie sind PRO JAHR!






@"“ 5. & 6. Total annual costs as % of city
iIncome & expenditures and wages

it

Sc 2 MBT —recy Sc 3 Incin. - recy

ScO- Sc 1 MBT-recy [gl, pl, pa,me, org [pl, gl, pa, me, org
LF +MBT [wet/dry] comp] comp]

Sc 4 Incin. -recy
[gl, me, org biogas]

Costs as % of

approved city 10.0 9.7 10.1 12.0 11.9
income

Costs as % of

approved city 10.0 9.7 10.2 12.0 11.9
expenditures

Cost as % of

. . 2.5 2.4 2.5 3.0 3.0
minimum wage

Infrastructure for WM = public service in post-socialistic countries
For improving WM-system, the increase of fees is necessary!
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KU
ll. Environmental assessment - indicators

L—
-
-

1. Source separated collection rate [%]
2.Recycling Rate [%]

3. Energy Recovery Rate [%]

4. Landfilling rate [%0]

5. Biodegradable waste diversion rate [%]
6. Greenhouse Gas Emissions [t CO,-eq.]
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1. Source separated collection rate [%0]

Separate collection quantities of each waste fraction in [%] of
formally collected waste

— Residual waste is pre-treated in an MBT-plant

— Hazardous waste and WEEE are not considered (outside system

boundary)
Separate collection efficiency

Fraction High Dry-Wet
Plastics 65% 70%

Glass 69% 60% (input into recycling)

Paper 74% 85%

Metals 60% 60% (input into recycling)
Organic 51%

Source: Boer et al. 2005
& Pottschacher, 2016

m Waste management in transition economies 40


Presenter
Presentation Notes
Separate collection efficiency: der prozentsatz der maximal von einer recyclable fraktion getrennt gesammelt werden kann (behaviour und technisch (z.b. bananeschale pickt auf der petflasche)



1. Source separated collection rate [%0]

Source separated collection rate

35
30
25
21
20
X
15 14
\w
10 \
6 \
| . \
. k\
SCO- LF+MBT 1 MBT- recy Sc 2 MBT - recy Sc 3 Incin. - recy Sc 4 Incin. -recy
[wet/dry] [gl, pl, pa,me, org comp] [pl, gl, pa, me, org comp] [gl, me, org biogas]
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Separate collection efficiency: der prozentsatz der maximal von einer recyclable fraktion getrennt gesammelt werden kann (behaviour und technisch (z.b. bananeschale pickt auf der petflasche)



Separate collection vs. manual sorting
vs. Recycling Rate

1 paper _1: 0.26 paper in residual waste

0.53 paper
0.74 paper sep. coll.

paper (75%) > paper (85%)

paper (74%)

NN NS

plastic (65%) Manual || plastic (60%> plastic (60%>
Sorting
Formal metal (60%) metal (90%) > Recycling || metal (95%)
waste
collection -
alass (71%) glass (85%) glass (95%)
\_Y_)
collection targets,, separation recycling
efficiency \ ) technology

residual waste

MBT RDF

N
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d 2. Recycling Rate [%]

35 Separatly collected, re-sorted and recycled material in % = combustion residues (me)

(|ncl ud | ng M BT_O utput) W Recycables from MBT (g, me)
Source seperated collection rate (excl. WEEE &
30 M BT l 0i5 haz.waste)

Output(Me&Gl) +
25 compost directly to

W Output recycables after sorting (excl. organics)

m Output after Recycling (incl. compost)

recycling 0 0.5
20 19 A) 18% -
12%
X
9%
15 29 29
9%
14
5
6 I
0 0
Sc0- LF +MBT Sc 1 MBT- recy Sc 2 MBT - recy Sc 3 Incin. - recy Sc 4 Incin. - recy
[wet/dry] [8l, pl, pa,me, org [pl, gl, pa, me, org [gl, me, org
comp] comp] biogas]
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Linker Balken  = getrennt gesammelt plus MBT Output
Linker Balken sc 3 und sc 4 = 
Mittlerer Balken (orange): Gelber Balken minus Sortiereffiezienz (der linke grüne Balken geht in den rechten direkt über , siehe roter pfeil)
Rechter Balken: nach recycling = RECYCLING RATE (recycling von recycables UND composting UND MBT Output)
Sc 4 – mittlerer Balken 0  es gibt kein ZUBR 

Balken 2  3  4: in lila Balken ist das Compost Produkt inkluidert, dieses wird NICHT sortiert und erscheint daher nicht in der Menge des orangen Balkens


sl 3. Energy recovery rate [%] - results

Energy recovery rate

45 Energy savings due to recycling (substituting
40 primary raw materials) not included! "
40
35 33 34
N
30 \\ 29
25 §
X 20 §
15 §
10 §
5 \
. N
SCO- LF +MBT 1 MBT-recy Sc 2 MBT - recy Sc 3 Incin. - recy Sc 4 Incin. -recy
[wet/dry] [gl, pl, pa,me, org [pl, gl, pa, me, org [gl, me, org biogas]
comp] comp]
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Sc0: fast alles geht in MBT => RDF
Sc1+2: MBT
Sc3 geringer als Sc2, weil im Sc2 der RDF-anteil im cement kiln fast unmittelbar fossile energie ersetzt (95-97%), während die Wirkungsgrade im incinerator bedeutend geringer sind.
Sc 4: am Besten, weil Biogas dabei ist 


l 4. Landfilling Rate [%]

Waste landfilling rate

45
. Waste left for disposal at
40 . landfills => diversion between
N \\ andfiled  and  formally
\ collected waste [%]
30
\ 26
X \
20 \
15 §
10 §
5 §
0 N
Sc0- LF +MBT Sc 1 MBT- recy Sc 2 MBT - recy Sc 3 Incin. - recy Sc 4 Incin. -
[wet/dry] [gl, pl, pa,me, org comp] [pl, gl, pa, me, org comp] recy [gl, me, org biogas]
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8% mehr source separation in Sc 1 im vergleich mit sc 0  führen am ende nur zu 1% weniger landfillingy!!!
Wet/dry: hohe waste to landfill rate because: on the one hand higher separate collection rate, but more sorting losses

!!!! Sc 0 hat 6% (11 100 t/y)  source separ. Rate, Sc 1 – 14 % (24 653 t/y) –> allerdings heißt es nicht dass diese 8 % unterschied an Recyclables zu deponie gehen
Im sc 0 werden Recyclables im sc 0 um 8%  weniger getrennt gesammelt,  dann landen sie beim Restmüll und wir finden diesen Anteil im MBT anlage, was anschließend sortiert und für RDF produktion verwendet wird. 
D.h im Sc 0 stecken diese ca 8%  recyclables in RDF.
RDF im Sc 0 – 51,839 t/y, im sc 1 – 45,594 t/y)

Landfilled waste consists of 
Residues from sorting process of recyclables
Residues from composting process
Residues from MBT (treated material to landfill)
Residues from incineration 
Residues from anaerobis digestion



5. Blodegradable waste diversion rate [%]

120

100

80

40

20

Biodegradable waste diversion rate

Amount of biodegradable
waste diverted from landfill [%]

99
57 57
\\“
Q
Sc0- LF +MBT Sc 1 MBT- recy Sc 2 MBT - recy Sc 3 Incin. - recy Sc 4 Incin. - recy
[wet/dry] [gl, pl, pa,me, org comp] [pl, gl, pa, me, org comp] [ gl, me, org biogas]
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Landfilling is ranked lowest in the waste hierarchy due to lowest valorisation of waste (only landfill gas utilisation). However, remains still the most common waste treatment method in Europe. The targets of directive on landfill of waste aims to reduce the amount of biodegradable waste diverted from landfill. The aim is to reach a reduction of 35% of the total weight produced in 1995. Because we have no data from 1995 we calculated biodegradable waste diversion rate with current quantities from 2015. So based on the waste composition we were looking how much waste biodegradable waste can be diverted from landfill in each scenario. In the first moment you might think that only organic waste as food, garden and park waste is declared as biodegradable, but in fact it is not. A lot of other material like for example Wood (=50% organic dry matter, ODM), composites (=78% ODM), leather (50% ODM) etc. contain biologicals degradable organic dry matter. 

In Sc 2 - 15 % getrennte Sammlung der Organic führen zu 6% höhere diversion rate (aber wet dry effinci. Auch anders)



»J 6. Total greenhouse gas emissions (excl.
% subsystem collection) [t CO,.eq.]

Total greenhouse gas emissions per scenario (excl. subsystem collection) in [t. CO,.

eq.]
Sc 2 MBT - recy Sc 3 Incin. - recy
Sc 1 MBT- recy [gl, pl, pa,me, org  [pl, gl, pa, me, org Sc 4 Incin. - recy
baseline Sc0- LF +MBT [wet/dry] comp] comp] [gl, me, org biogas]

120,000

105,491

100,000 BASELINE
Released from
Landfill => 108,829 t CO,-eq.
80,000 Sorting station => 1,220 t CO,-eq.
Avoided from

g' £0.000 by material recovery => -4,558 t CO,-eq. SR(;Izased from

8 Landfill => 3,786 t CO,-eq.

- Incineration => 27,472 t CO,-eq.
40,000

Anaerobic plant => 1,580 t CO,-eq.
Avoided from
20,000 17,777 14,819 by electricity=> -23,127 t CO,-eq.

~ by heat =>-31,720 t CO,-eq.
0 & —

-20,000 .

-22,009
-40,000 -31,826
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The table provides an overview of the GHG emissions which are released through the waste treatment as well as the avoided GHG emissions from energy recovery of the waste treatment or through recovery of recyclables. emissions for MBT, Landfill, Treatment of Recyclables and cement kiln,  incineration, biogas plant, composting are considered. Emissions of Subsystem Collection (=trucks)  is NOT included in the following table.



6. Greenhouse Gas Emissions in [t. CO,_
== eq. pro formal collected waste]

Sc 3 Incin. - recy [pl, gl, pa, me, org comp]

. 30,000
o
2 20,000
gé 10.000
Q2
0% 0
[}
SO .10.000
2>
S =
=t .20000
®
E -30,000
(&)
40,000
50,000
60,000

climate relevante GHG-Balance

| o 7

19,749
334

14,277

OGHG Net-Emissions
Oby material recovery
Bby fuel substitution
Bby district heat

Oby electricity

Oby methane

Eby nitrous oxide
Oby carbon dioxide
Oby own consumption

-31,826

released GHG-

avoided GHG-emissions

GHG net-emissions
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6. Greenhouse Gas Emissions in [t. CO,_
== eq. pro formal collected waste]

Sc 4 Incin. - recy [gl, me, org biogas]

o 40,000

&

= 30,000

2

e§ 20,000

¢ ’

= 10,000

0%

€0 0

S G

O

° =  -10,000

=

- -20,000

E

5 -30,000
40,000
-50,000
-60,000

climate relevante GHG-Balance

T

27,472

1,099 —

OGHG Net-Emissions
Oby material recovery
Wby fuel substitution
Bhy district heat

Oby electricity

Oby methane

Bby nitrous oxide
Oby carbon dioxide

Oby own consumption

-23,127

-22,009

released GHG- avoided GHG-emissions

GHG net-emissions
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1.0dour

2.Visual impact

3.User Convenience & Complexity
4.Private space

5.Noise

6.Traffic

7.Job Creation In total

1. Social assessment - indicators

Impact on
subsystems

- Bin & containers system
- Collection &Transport
- Treatment & Disposal

Expert based review

Quantitative based
on literature data
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1.-7. Soclal assessment - results

The higher the score the better

1 1

i | :
I -1 -1 -1 -1 -1 B I II I II
-2 -2 222 2822
-3 -3
-4 -4 -4

0 00

-1 -1

—_—

-2
-3 -3

ty M Privatespace ™ Noise Traffic

Results of qualitative social assessment based on expert review from BOKU & TUD
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ACHTUNG: in der Darstellung sind jetzt die Indikatoren gruppiert


1. -7. Soclal Assesment — drawbacks of
gualitative assessments

* The scoring of social indicators is highly SUBJECTIVE!

 Depending on the social indicator it happens, that ,doing
nothing” (remaining in the status-quo situation) can bring

Joetter* results, e.g. separate collection and user
convenience.

« The number and stratification of respondents may have
Impact on results.

« How to integrate the social results in an overall result
(economy, environment, social, technical)?
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wd 8. Job creation - results

Job creation: Number of new jobs (excl. admin staff) created
as a result of introduction of WM-scenario (including all

treatment facilities, recycling activities, collection system)
1600

1400

1200
1000
800
600
400
200
0

scimt ey | SCEMET e/l S e
[Wet/dry] gl p ’ p ’ ’ g p 7 g ? p 7 ? g
comp] comp]

Jobs created 851 1080 1423 1211 656

Sc 4 Incin. -recy

Sc0- LF+MBT :
[gl, me, org biogas]
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Most jobs are created in scenario with more recycling + composting. Because recycling branch creates in comparison to other treatment methods most jobs
Beschreibung der einzelnen Schritte: siehe Kommentar nächste Folie



Technical assessment (Methodology)

 Ranking from 4 ( ), 3, 2, 1 (does not apply) to evaluate
waste treatment technologies (landfill, composting, sorting,
MBT)

« Example:

Technology

Incine- |

Indicator Landfill MBT Composting ration

Technical reliable

Qualified
personnel and
maintenance not
required
Not Flexible to
guantity of input
material
Quality of input
material required
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W Technical assessment - remark

Opinions from experts differ => concluding not possible
to argue differences in results of scenario

Sc0- LF +MBT Sc 4 Incin. - recy [ gl, me, org biogas]

1.40 4.00

3.50

1.20 -

3.00

1.00 -

2.50

0.80 -

2.00

0.60 -

1.50 -

0.40 - 1.00 -

0.20 + — 0.50 -

0.00 -

0.00 -

M Technical reliability M Qualified personnel and maintenance

M Sensitivity to quantity of input material Sensitivity to quality of input material
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Es ist nicht mehr möglich zu erklären warum es zu den einzelnen Ergebnissen gekommen ist, da die Ergebnisse der einzelnen Experten untereinander auch z.T. sehr unterschiedlich sind=> beispielhaft haben wir zur Veranschaulichung in dieser Folie die Meinung von 3 Experten angeführt, bei welchen es u.a. zu starken unterschieden in der Beurteilung kommt


Conclusion |

Sc 2 MBT —recy Sc 3Incin.-recy | Sc 4 Incin. -recy

ScO0- Sc 1 MBT- recy
[gl, pl, pa,me, org | [pl, gl, pa, me, org [gl, me, org
LF +MBT [wet/dry] comp] comp] biogas]
Investment costs [m€] 34.4 33.1 34.3 73.7 80.4
Annual discounted investment 38 3.7 38 81 8.9
costs [m€/year]
Annual operating costs 8.9 8.8 9.2 79 3
[m€lyear] ’ : = ' —
Total annual costs [m€/year] 11 10.8 11.4 11.6 11.1
Self financing rate [%] 47 58 55 78 88
Total revenues [m€/yr] 1.7 2.9 2.8 7.7 9.1
Source sep. rate [%] 6 14 29 29 21
Recycling rate [%] 9 12 19 18 10
Energy recovery rate [%)] 40 33 34 29 41
Landfilling rate [%] 39 38 34 26 24
Biodegradable waste diversion 57 57 63 94 99

rate [%] - 22
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FORMAT FROM MSC SEMINAR

Folie nur für Projektabschluss bzw. MA aber nicht in der PPP zeigen


Conclusion |

 Keep in mind, that costs for subsystem treatment are
mainly based on EU-level an will be lower in Belarus.

e Cost-related indicators give a rough indication, and
show differences in the scenarios, do not take cost
Information “too seriously”.

 Job creation based partly on literature data=> in reality
more jobs could be created.

e Qualitative indicators (social & technical) are
subjective, results could change if other experts are
iIncluded.
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Conclusion Il

« We presented you a multitude of indicators, BUT decision
makers have to take decisions for the future!

 We provided you an overview of the key effects associated
with a decision (scenario).

* This information gives you the opportunity to actively address
these associated effects (especially the negative).

e Decisions (ranking of scenarios) depend on YOUR goals
and PRIORITIES.

e Every scenario has pros and cons.

« Good quality data on waste generation and composition
are most important prerequisite for PLANNING!
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Source: Austrian — Federal Waste Management Plan - 2017

1 composting 2 recycling 3 WEEE + hazardous waste 4 Thermal treatment (waste to energy) 5 MBT 6 Landfill
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Presentation Notes
The development of waste management in Austria happened over the last 25 years. It can´t be expected that waste management in transition economies developed as fast as in central Europe. 
A mixture of stronger laws (eg. Packing ordinance, landfill, ordinance etc.), economic instruments (higher landfill taxes) and public awareness campaigns led to the current higher standard. 

1990: AWG=WML (waste managemetn law)
1992: Packing ordainace + biowaste ordiance
2004: Landfill ordiance
Verpackungs VO= Anfang der Neunziger, 


Thank you for your
attention!
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Institute of Waste Management

abf@boku.ac.at, www.wau.boku.ac.at/abf.html
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Muthgasse 107/11l, A-1190 Vienna
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