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Current Situation in Turkey

e Population ~ 70 million.

MSW has over 50 % organics.

e ~ 50 sanitary landfills serving 60% of the population. 2012 target is

80%.

8 landfill gas to energy facilities (14 MW and 5 MW for 2 sites in
Istanbul).

3 MSW (2 mixed, 1 source seperated) composting facilities.

e 2 yard waste composting facilities.

6-7 poultry manure composting facilities, 3-4 livestock manure
composting facilities.

1 mixed MSW AD facility, 1 under construction.

e 6-7 Industrial residual (potatoes, sugar, etc.) and manure AD facilities

(incuding under construction).

e Sludge, wastewater, etc. digestion facilities (number ?).
e Over 300 MRF’s (28 in 2003).



Legislation
EU

e The EU Landfill Directive sets 25%, 50% and 65% reduction targets
for disposal of biodegradable municipal waste (BMW) at landfills by

2006, 2009 and 2016, respectively compared to the total generation
of such waste in 1995.

e The EU Packaging Directive targets:

ltem Target (%)
Glass 60

Paper and cardboard 60

Metals 50

Plastics 225
Wood 15

Overall recycling' 55-80

Overall reco\.»we,r],'2 =60

e Turkey as a candidate country to the EU has to meet these targets.



Legislation

Turkey

e The National Landfill Directive (issued March 2010) sets 25%, 50% and 65%
reduction targets for disposal of biodegradable municipal waste (BMW) at
landfills by 2015, 2018 and 2025, respectively compared to the total
generation of such waste in 2005.

® The National PaCkaging DireCtive tal‘ge’[SZ Years Glass Plastic Metal Paper-
cardboard

2009 36 36 36 36
e The Renewable Energy Law 2010 37 37 37 37
] 2011 38 38 38 38
(issued December 2010): 2012 40 40 40 40
i 2013 42 42 42 42
Subsidy for renewable energy ors an an s i
2015 48 48 48 48
2016 52 52 52 52
2017 54 54 54 54
2018 56 56 56 56
2019 58 58 58 58

2020 60 60 60 60




National Solid Waste Master Plan of Turkey

for 2005-2025 (Ministry of Environment and Forestry)
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302 | & | & |85 |88 58|88
1a | Istanbul, lzmir 5 12 0 10 7 3 3 10
1b | Other metropolitan municipalities 4 3 0 4 4 1 1 4
1c | Other municipalities 23 0 23 23 23 23 23 23
2a | Ankara 2 4 0 3 3 1 1 3
2b | Antalya/icel 5 3 0 8 8 2 2 8
2c | Other metropolitan municipalities 11 8 0 11 11 3 3 11
2d | Other municipalities, Black Sea 24 4 20 24 24 20 20 24
2o | Qer municpattes Medteranean | 15 | o | 15 | 15 | 18 | 18 | 18 | 18
3a | Gaziantep 2 1 0 3 3 1 1
3b | Other metropolitan municipalities 4 0 4 4 4 4 4 4
3¢ | Other municipalities 21 | 0 21 21 21 —-6— 6 | 21
Total < 119 35 86 129 126 82 82 129




National Solid Waste Master Plan of Turkey

for 2005-2025 (Ministry of Environment and Forestry)

Total investment during the planning period
Facility type (million EUR in fixed 2003 prices)
Biogasification 366
C&D recycling 214
Compost, in-vessel 467
Compost, windrow 67
Incinerator 2,826
Landfill, controlled 48
Landfill, EU 586
MRF, mixed waste 0
MRF, separated recycl. 0
Total 4,575




National Solid Waste Master Plan of Turkey

for 2005-2025 (Ministry of Environment and Forestry)

Net Cost (Investment and Operational, million EUR)

Sub-region Total 1a b 1c 2a 2b 2c 2d 2e 3a 3b 3c
O&M expenditure 2,486 434 115 409 152 100 165 289 438 49 70 265
Re-investment expenditure 899 232 40 137 63 38 A4 92 133 19 21 79
Investment expenditure 4 424 | 1,222 327 333 426 215 571 508 332 124 66 300
Total 7,809 | 1,688 482 879 642 353 780 889 903 192 157 645
Closure of dump sites 1,150

Total (inc. closure) 8,959




Objective

e Investigate three different methods of in-vessel,
turned windrow and aerated static pile systems for
composting of municipal solid wastes in Istanbul.

e Process parameters and final product quality were
evaluated in order to compare the technologies.



drow

Win




Aerated Static Pile

YVentilagyon ile
aksijen girigi

kKompost materyalinin
heslenmesi } Mikiai drin
: : YN ’:

Hawvarmn emilmesi

veya hasimas _..Q_
e S

Biofilter



Kompostlsgtmiscak
Harekedi Dinhm\ Y iecia'in
: I\
: [~
3 ™ Kompostesunlan Komposy astorioes
o =5 o g wx Mar=ryal
Hava - ;

Basmcli Have /! Z A

W I

Kompostiastninis Hidolik  HavaDegoms  Have Gidermma
Materynl Sahmerdan

&) Karogorsaz Dikey Prton Akumls Reakise h) Kangrmeaz, Y sty Maton Akimin Raakior
Kumpostiagtiniscak
Matcryal
toeri
l“ o Dodra Sesiome
Koaveyorg
L‘qu Burgnler v Meerysd
X BT t \ Hava
M“;;T - Basngls Hava

In-vessel
t

Weattwor

Hava Ve Gazlar Kompestlagnniscak
{Ermme lle Cekilen) Malzeme
Kompost Fikresme

&) Kargonir(dinamik) Dikey Reakate



Experimental Design

e Windrow and aerated static piles were prepared at
Istanbul Compost and Recovery Facility as an
alternative for the current in-vessel (tunnel type)
system. The municipal solid waste with the similar
characteristics was used for all systems.

e The composting process started at the same time and
lasted in eight weeks for all methods.

e Wood shavings were used as bedding material for
piles.



Experimental Design

e For windrow and aerated static pile systems,
triangular shape approx. 7.5 m Ien%th 3.0 m width,
1.5 m height and a volume of 15 m? piles were
constructed.

e While aeration was ensured by a blower for aerated
static pile, front end loader used to turn and aerate
windrow. For comparison, full scale Istanbul
Metropolitan Municipality Composting Facility was
used as in vessel system.

e Three composite samples were taken weekly from
four different locations during the eight weeks for all
systems.



Istanbul Metropolitan Municipality
Composting& Recycling Facility

e 32.000 m? closed area

e 1000 ton/day mucipal solid waste capacity
e 250 ton/day compost production

e Total MSW is 14000 tons/day in Istanbul
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View of the Facility




Composting& Recycling Facility Units

e \Waste Receiving

e ®80 mm Trommel Screen
e Hand Sorting

e Composting Unit

e ®15 mm Trommel Screen




Mixed Municipal Solid Waste
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The flow chart of the Composting and Recycling Facility
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Analytical Methods

e The all physical, chemical and microbiological
parameters were analyzed according to “Test
Methods for the Examination of Composting and
Compost (TMECC, 2001)".

e Temperatures were monitored using two
dataloggers (WatchDog 100 data logger, Spectrum
Technologies, Plainfield, IL, USA) which were
iInserted in each pile at the depth of 50 cm to
measure temperature every 2 hours during
composting.



Results
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The average temperature profiles of in the in-vessel system,
aerated static pile and turned windrow during composting
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The average organic matter profiles of in the in-vessel system,
aerated static pile and turned windrow during composting



IN-VESSEL TURNED WINDROW AERATED STATICPILE
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The average Water Soluble Carbon (WSC) concentrations
organic matter in the in-vessel system, aerated static pile and
turned windrow during composting
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The average EC concentrations organic matter in the in-vessel
system, aerated static pile and turned windrow during
composting



Heavy metal content of feedstock and final compost
(FS: feedstock, FC: Final compost)

S et In-wvessel Lerated Static Pile | Turned Windrow
F= FC J FC F= FC
Cu mg kg | 120 a61 147 1022 147 S04
Pt mg S kg | &0 a2 130 A5 130 168
21 mg kg | 251 2T 458 617 dbh 4T
d mg kg [ 07 1.2 3.4 1.2 5.4 2.3
or mg S kg | 423 467 85 140 85 133
I mg kg | 162 175 129 £ 125 o3
Hg mg kg | =1 <] <] <] =] =]
P mg kg | 20351 2242 | 2031 405 2031 2612




Characterization of MSW and compost products

Parameter it W Fine Compost

In-wvessel Lerated Turned

static Pile Windrow

pH - 7152007 | 716024 7332006 76EE0 1
EC wmhosicm | 8235375 | VE06+1058 | 2380+£156 BERSE191
Maoisture Content %o SBE+1.20 34409 4242 8 4442 3
Organic Matter Yodim S6£1 2707 252 A0+£1.8
TEIN glg 1056001 | 12.5+£2.5 15,6540 59 15.5840.27
MH4* - gkg 005003 | 008 0.155£0.02 | 01364002
WSO glg 2049 B7EE1.08 | 18.0810 86 | 8.3+0.02
il - 207047 0 11.96 1318 11.31
- %o 20940 85 | 21.5x22 26.1£1.3 23,3207
Iy %o 1.5+0.01 178011 1.98+0.02 2.060.03
Pore Space Yowiw RN 732432 FERE Th2
Free Airspace Yowiw fd 2 18,9437 250 42.2
Water-Holding Capacity | %owlv 250 457752 28.03 4.0




Conclusion

The composting process provided an acceptable degree of
treatment for municipal solid wastes by using all methods.

The results of the investigations prove the usefulness of pile
composting methods similar to the current in-vessel system
for municipal solid wastes. For all systems sufficient
temperatures were reached to kill the pathogenic
microorganisms and obtain sanitation.

The products of all composting systems have suitable
organic matter values specified by standards. Evaluation of
WSC values showed that active fermentation period was
completed in three weeks for all systems. Results of
respirometry test were parallel with the change of WSC.



Conclusion

e In all systems, process parameters had suitable values
throughout the process, and compost product had
acceptable values for these parameters which were
determined by standards.

e Windrow system had similar results with in-vessel system by
means of the variation of general composting parameters.
On the other hand, windrow system overcomes in vessel
system due to the S|mpI|C|ty of operational conditions and
lower capital costs.

e In this study, it was shown that municipal solid wastes
contain high amount of easily biodegradable organic matter
can easily be composted by windrow method as an
alternative low cost technology instead of in-vessel
composting systems.
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