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Objectives

* |dentification of current situation and current practise

 |dentify of waste management systems including -

Appropriate Technology (BATNEEC)
Environmentally sound

Economical feasible (competition driven approach)
Financial affordable

Meets national laws (eg. Environmental Law, Waste Managment Law,
etc.)

International legislations and directives (eg. Waste Frame Directive,
Hazardous Waste Directive, etc.

Future orientated (EU approximation)
Political acceptable



The Background

* The reported amount (volume) of ship generated
waste from Port Authorities

* The reported treated amount of ship generated
wastes from companies

e Current fees, tariffs, costs

» Evaluation of transport distances from Ports to
nearest licensed treatment / disposal facilities

* Economical development data for prognosis issues
* Treatment and Disposal Capacities
* National Waste Management Plan (2007-2015)



Data Evaluatlon - Area

* Investigated Areas and Ports

* 8 Ports (HM) have been investigated
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"Data Evaluation - Waste

* Waste Generation Data according Records

e Hazardous Wastes (Annex | — Wastes)
* Bilged Water
* Waste OiIl
* Houshold similar Wastes (Annex V — Wastes)
* Residues Wastes
* Recycleables
* Plastic
* Metal
* Paper/ Glass / others
* Hazardous components
* Fluide hazardous components
¢ Solid hazardous components
* Food Wastes
e Findings - Inconsistence of Data gathered
e Conclusion — Necessary data consistency and recording system
e Results — Benchmarks of Waste Generation / ship / arrival
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Data Evaluation
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ship-generated — annex |
Bilge water

ised oil / waste oil

hilge water + used oil Jadrolinia
Bilge water from Jadrolinija
Waste Oil from Jadrolinija
UM Bilge Water

UM Waste Oil

SUM Annex |

6 Bilge Water

b Waste Oil

solid waste — annex V

Food waste

Plastic

Dther

Dily rags, oil filters, absorbents
Bolvents

Packing

oil) contaminated packing
:argo-related — annex | and V

Pula
4,14
18,96

0

0

4,14
18,96
23,1
17,92%
82,08%

45
60
145
0,78
0,35

0,625

Rijeka

186
537,43
670

172

498
358,26
1035,17
1393,43
25,71%
74,29%

2125
417
818,1

Rijeka

Senj
27,01
9,99

0

0

27,01
9,99
37
73,00%
27,00%

Senj

Zadar
302,4
3,5
258
255
3
557,45
6,45
563,9
98,86%
1,14%

730
1,7

Zadar

Sibenik
179,6
1,3
144
143
1
322,57
2,33
3249
99,28%
0,72%
Sibenik

504

9,1
Sibenik

Split
970,2
107,6

757

681

76
1651,65
183,10
1834,756
90,02%
9,98%

8.022

Split

Ploce
197,83
73,17

0

0
197,83
73,17
271
73,00%
27,00%

506,1

Ploce

Dubrovnik
93,4
2,52
78
76
2
169,35
457
173,92
97,37%
2,63%
Dubrovnik

6.769
0,12

Dubrovnik

1.961
754,43

1.907
1377,10
529,90
3337,68
1284,33

4.622
72,21%
27,79%

Srouping according Annex

Rijeka

Senj

Zadar

Sibenik

Dubrovnik

Dunning, lining, strapping etc) 45 10 55
etals 617,2 2 619

Dthers (antifreeze, edible oil etc) 783 0,002 0,18 784

UM 1447,552 0 1514,3 525,0909 8022,002 506,28 6769,1212 19703,98

Annex V - solid to be disposed 0 17.807
Annex V - solid to be recycled 681 417 0 0 2 0 0 0 1.100
Annex | - solids to be treated or

isposed 3,5 0,0 0,0 784,3 9,1 0,0 0,2 0,1 797,1
BUM (control) 919,7 1.447,6 0,0 1.514,3 525,1 8.022,0 506,3 6.769,1] 19.704,0
Bilge water / ship 0,020 0,206 0,730 1,128 0,898 1,745 0,730 0,361 0,725
ised oil / waste oil / ship 0,091 0,595 0,270 0,013 0,007 0,193 0,270 0,010 0,279
Annex | / ship 0,111 1,543 1,000 2,104 1,625 3,300 1,000 0,672 1,710




Annex V - Waste

e Systems are in use




Pula port(s)
Rijeka port(s)

Senj port(s)

Sibenik port(s)
Split port(s)
Ploce port(s)

Dubrovnik port(s)

- =

V — Reglonal Centres

13 centres are planned all over Croatia, partly on
existing and partly on new locations.

- Istria WMC in Kastijun
— WMC in Marescina

— 50% to Benkovac, 35% to County of

Karlovac, 15% to Mariscina
— WMC Bikarac
— WMC Lecevica
- either to WMC Lecevica or to WMC Neretva

— WMC Neretva
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XV — Qualitétivé I;rognosis

Division of total household similar waste

Basis for waste generation prognosis

Food waste 16,3%
Plastie 26,4%
Other 13,4%
Oily rags, oilfilters, absorbents (0.35%of total household

similar waste) 0,35%

Solvents

50% of oily rags etc. (estimate)

Packing

10% of plastic waste (estimate)

80% of oily rags etc., except where data

(Oil) contaminated packing
Dunning, lining, strappingetc)

available
0.006m3 per landing

Metals: m3/arrival (shipyard/no shipyard)

0,08




Annex V — Quantitative Prognosis

e By using arrival distribution - monthly fluctuation of waste amount

Pula M onth

all units in m3, waste amounts 2008, partially estim ated Total 5t 2 3 4 5) 6 A 8 9 10 11 1v2
food waste 45 1 1,2 87> ] 4.3 6,3 9,0 8,8 6,5 2,6 1,2 1,0
container type and size 3 wheelie bins, 1,1001 3 3 3 3 3 3 3 3 3 3 3 3

empty schedule weekly w w w w w w w w w w w w

plastic 60 (W) 1.5 1.6 2.6 5.7 8.4 12,0 1178 8.6 3.5 1,5 TR
container type and size 1rea3r end loader, lid, 4 1 o 1 e s s i s o s 1

empty schedule ?n.gr:nlhly m m m m m w w w w m m m

glass (15.6% )* 39 0,9 140 Al 14, 3%, 5,5 7.8 a, 5,6 2,3 1,0 0,8
container type and size 4 wheelie bins, 1,1001 T 1 1 1 1 1 1 iy A 1 1 1

empty schedule asrequired a.r. A QT an Qs Qi sk Ak a.r. T avtr ol
paper and cardboard (28.3% )* i 1,7 1.8 1.9 3.0 6.8 9.9 14,1 13,9 GEOEAE 1.1 1.8 1,5
container type and size 2rea3r end loaders, lid, 4 4 4 4 4 4 4 4 4 4 4 4

empty schedule :.ssrmequired a.r. Al a.r. A Arlis a.r. a.r. oy An ALl G oA A by
other 35 0,8 0,9 1,0 1,5 3.4 4,9 7,0 6,9 5,1 2,0 0,9 0,8
container type and size 4 wheelie bins, 6601 4 4 4 4 4 4 4 4 4 4

empty schedule weekly w w w w w w w w w w w w

total household similar waste (HSW ) 250 6 6 i7" 8]+ 24 35 50 49 36 14 6 5

oily rags, oil filters, absorbents 0,8 0,02 0,02 0,02 0,03 0,1 0,1 0,2 0,2 0,1 0,05 0,02 0,02
container type and size 2 clip top drums, 2001 4 4 4 4 4 4 4 4 4 4 4 4

empty schedule as required a.r. a.r. L a.r. a.r. A a.r. Atk AR avrs a.r. a.r.
solvents 0,4 0,01 0,01 0,01 0,01 0,03 0,05 0l 0,1 0,1 0,02 0,01 0,01
container type and size 4 clip top drum, 2001 4 4 4 4 4 4 4 4 4 4 4 4

empty schedule asreguired ar: a.r. R a.r. a.r. axrr. asr. YN FIr. alars, A a.r.
packing 4 0,1 0,1 0,1 0,2 0,4 0,6 0,8 0,8 0,6 0,2 0,1 0,1
container type and size 2 wheelie bins, 6601 2 2 2 2 2 2 2 2 2 2 2 2

empty schedule as required Y Al ALl a.r. A ralus CYo Al Bl EP AL, a.r. Akl
(oil) contaminated packing 0,6 0,01 0,02 0,02 0,03 0,1 0,1 0,1 0,1 0,1 0,04 0,02 0,01
container type and size 2 clip top drums, 2001 2 2 2 2 24 2 2, 2 2 2 2 2

empty schedule asrequired a.r. CPalr a.r. EPd a.r. a.r. EALe Ay arny Evel Ei a.r.
otpad od tereta (dunnage, lining, strapping 45,0 g 14D 1n52: 449, 4.3 6.3 9,0 8,8 6.5 2.6 142, 1%, 0
i:)cnizainerlype and size 1 open skip, 4.6m? a0 1 " 1 iy 1 1 1 1 1 1 1

empty schedule as required a.r. =l vt @ il asre Qo Akl arls a-ii4 arare Qi
metals (A 14,5 15,9 16,9 26,3 59,0 86,6 230 213, 88,5 35,7 15,9 13,4
container type and size 1 roll-on-roll-off container, 30.6m3 it ¢ i 1 ]e 1 s 1 1 1 1 1

empty schedule asrequired ashis A% E A am i (e o %l ars a.r. a.r. AT
batteries, lead acid batteries (0.1% of 0,3 0,01 0,01 0,01 0,01 0,02 0,04 0,05 0,05 0,04 0,01 0,01 0,01
'c-'osn‘ivai)nerlype and size 1 plastic box, 5001 2) 2 2 2 2 2 2 2 2 2 2 2

empty schedule as required T ol a.r. a.r. o e anre Ao iy i Ealin arne AT
other hazardous waste (0.1% of 0,3 0,01 0,01 0,01 0,01 0,02 0,04 0,05 0,05 0,04 0,01 0,01 0,01
HSW )**x*x

container type and size 1 standard 20ft sea container i iy 8 3 ¢ e 1 s ¢ 1 1 1

container type and size 10 clip top drums, 2001 | 10 10 10 10 10 10 10 10 10 10 10 10
empty schedule asrequired | a.r. a.r. TN a.r. a.r. WP Ay ey a.r. Bl e a.r.
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"Annex V — Tlmely Prognosus

* Volume was calculated, Container Size and transportation fluctuation
was selected including an increasement of 3% (increased affordability)
per year during the following 5 years ~ + 20% of current Volume

assumed growth rate 3%l/year Unit 2008 2009 2010 2011 | 2012 2013 2014 2015 2016 2017 2018 2019 2020
food waste m3/year 45| 46 48 49 51 52 54 55 57 59 60 62 64
plastic m3/year 60| 62 64 66 68 70 72 74 76 78 81 83 86
glass (15.6%)* m?3/year 391 40 41 43 44 45 47 48 49 51 52 54 56
paper and cardboard (28.3%)* m3/year 71| 73 75 77 80 82 84 87 90 92 95 98 101
other m?3/year 35| 36 37 39 40 41 42 43 45 46 47 49 50
total household similar waste m3/year 250| 258 265 273 281 290 299 307 317 326 336 346 356
oily rags; oit fitters, absorbents mefyear 0.8 08 0.8 0,9 0,9 0,9 0,9 1.0 10 10 1,0 1,1 1,1
solvents m?3/year 04/ 04 0,4 04 0,4 0,4 04 0,4 0,4 0,5 0,5 0,5 0,5
packing m3/year 4 4 4 4 5 5 5 5 5 5 5 6 6
(oil) contaminated packing m3/year 0,6/ 0,6 0,7 0,7 0,7 0,7 0,7 0,8 0,8 0,8 0,8 0,9 0,9
otpad od tereta (dunnigs, lining, m3/year 45| 46 48 49 51 52 54 55 57 59 60 62 64
strapping etc)

metals m3/year 617,2| 6357 | 654,8 | 6744 | 694,7 | 7155 | 737,0 | 759,1 | 7819 | 8053 | 8295 854,3 880,0
batteries, lead acid batteries m3/year 0,3 03 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,4
other hazardous waste m3/year 0,3] 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,4
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Annex V — Future Requirements

* Following the Waste Management Law and EU Directive

AVOIdd 2 Adlld v AallU
* Separation (dangerous / non-dangerous wastes)
* Recovery
* Treatment
e Disposal

o Safe transport of wastes to treatment and/or disposal facility - licensed
waste management company (not concessioned)

¢ Minimum Collection of:
o  Blastics (pac \/ v ”
* Miminum Collection Frequenzy:
e Daily / weekly / monthly
* Recording of all incoming and outgoing wastes

* Own systematic for hazardous components within ,household and
household similar wastes*

- RESULT: For every Port a logistics requirement calculated



Annex V — HW System

* System for HW components

Fluid — Bin
*Solvents
*Paintings
«Antifoulings

L

BATTERIES - WET

Filled with ACID

aaaaaaaaaa Danger
Hazard Statement: Causes severe skin
burns and eye damage
2794 | 2796
8
16.06.01*
EINECS NoLRraAr b At At b St e St A
EINECS AL P T a sty e
R- R34/41/52
s -PI S14.4,/25/26/29/36/43
ary St

Supplier Identification:
nt: o

Address:
Tel Number:

Labelling

Solids — Bin
*Qilfilters
*Oilcontaminated Packages
sAccumulators

*Batteries



"Annex | — Curre

L

nf Situaﬁfin

All treatment facilities for bilged water and waste oil together have a

capacity of ~ 8000 m?3 (two shifts up to 20000 m3)
Current amount ~ 4000 m3
All treatment facilities missing material

Costs for one m3 up to 200 Euro (international level ~ 50 — 60 Euro)
Long distances between Ports and Treatment facilities

Almost no intermediate storage (high transport flucutation)

Only Rijeka Dockstation for direct supply

Conclusion
—> recognising transport matrix (critical distances) and requirement of

Intermediate storage (reduction of specific costs)

- Including existing plants in future regional waste mangement plan to

reduce fix costs



"~ Annex | — Transport IVIatrlx

Logistic matrix in Km to HabourMaster (Port)

|Ports Pula |RijekalSenj [Zadar [SibenikSplit [Ploce Dubrovnik
Pula 0 99,8 166/ 369 448 513 611 740
Rijeka 99,8 0 674 243 352 413 514 639
1Senj 166 67,4 | Eadhs 233 297 400 525
Zadar 389 243 175 0 91,1 158 260 378
Sibenik 448 3520 233 91,1 0 921 194 314
Split 513 413 297, 158 92,1 0 141 266
Ploce 611 514 400 260 194/ 141 0 125
Dubrovnik 740 639 525 378 314 266 125 0

Treatment Matrix

* Treatment Costs per m3 Waste Oil — 35 — 40 Euro (rest transport costs)
* Treatment Costs per m3 Bilge Water — 55 — 60 Euor ( -

)



"Annex | — Optioneering

* Options for Waste Oil compared and critical distances calculated

W aste Oil Transport-10 Euro

Medium

Amount (m3/year) 1333,7 1333,7 1333,7 1333,7
Closest treatment facility -- 0,0 0,0 0,0 0,0
Distance to treatment facility km 115,8 115,8 115,8 115,8
Current Storage Amount (m?3) 0,0 0,0 0,0 0,0
Discharge fluctuation times 51083 28,0 17,0 11,0
Total Distance per Year km/year 46775,6| 16884,5 3702,3 2250,7
Transport Capacity m 3 5,0 5,0 5,0 10,0
Required fluctuation (limited by Vessel) times 70,0 47,3 35,6 17,3
Required Distance per year km/year 46853,6| 16962,5 3780,3 2276,7
Required Transport Distance per year km/year 93707,2( 33925,0 7560,6 4553 .4
Costs for Transportation Euro/year 131190,1| 47495,0| 10584,8 6374,8
Cost per m3 discharged Euro/m3 98,4 35,6 7,9 4.8
Costs for Discharging Euro/m3 13337,4| 13337,4| 13337,4 13337,4
Maximum Transportation Distance km/year 4763,4 4763,4 4763,4 4763,4
W ithin Critical Distance km 68,0 100,8 133,7 276,1

Conclusion

average transport capacity is 10 m3
Pula, Senj and Ploce are 10 m3 reception tanks

Zadar, Sibenik and Dubrovnik reception facilities of minimum 5 ms3,

Pretreatment (option IV) not feasible




‘Annex | — Optioneering

* Options for Bilge Water compared and critical distances calculated

Bilge Water - 10 Euro 2 times Bilge Water - 10 Euro

Option 0 |Option | |Option Il [Option Il |[Option 0 |Option | Option Il [Option Il |[Option IV
Amount (m3/year) 3288,3 3288,3 3288,3 2165,8 6576,5 6576,5 6576,5 6576,5 4331,6
C losest treatment facility -- 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Distance to treatment
facility km 115,8 115,8 115,8 115,8 115,8 115,8 115,8 115,8 115,8
Current Storage Amount |(m?3) 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Discharge fluctuation times 52,0 41,0 28,0 14,0 52,0 165,0 83,0 42,0 28,0
Total Distance per Year |km/year 48172,8)] 30174,3] 20001,1 2902,2 48172,8 80655,6 40491,3] 20343,1 3244,2
Transport Capacity m 3 5,0 5,0 10,0 10,0 5,0 5,0 10,0 20,0 20,0
Required fluctuation
(limited by Vessel) times 99,0 83,0 42,0 27,5 176,3 164,9 82,6 41,5 27,5
Required Distance per
ear km/year 59697,1| 40491,3] 20343,1 3244,2 92451,6 80655,6 40491,3] 20343,1 3244,2
Required Transport
Distance per year km/year 119394,2| 80982,6] 40686,2 6488,4| 184903,2 161311,2 80982,6/ 40686,2 6488,4
Costs for Transportation |Euro/year 167151,9| ####### 56960,7 9083,8/ 258864,5| 225835,7| 113375,6] 56960,7 9083,8
Cost per m3 discharged Euro/m3 50,8 34,5 17,3 4,2 39,4 34,3 17,2 8,7 2,1
Costs for Discharging Euro/m3 32882,6/] 32882,6] 32882,6] 21657,8 65765,2 65765,2 65765,2| 65765,2| 43315,6
Maximum Transportation
Distance km/year 11743,8] 11743,8| 11743,8 7734,9 23487,6 23487,6 23487,6| 23487,6] 15469,9
\W.ithin Critical Distancelkm 118,6 141,5 279,6 281,3 133,3 142,5 284,3 566,0 562,5
e Conclusion
e Ports of Senj, Rijeka, Sibenik, Ploce and Dubrovnik are 20 m3 reception tanks
e |n Pula areception facility of minimum 10 m3
o

In Zadar, Sibenik, Ploce and Dubrovnik takes a pre-treatment place



Annex | — Bilge Water Treatment

* Optioneering

Options || |1l | A Sludge Water Qil
Option 1| x X Skip; 5%DS ”Leachate 5% oil, Tank
COD 400 mg/l_,
option 2~ X | x SKip, 5%DS" - "L'eachate 5% 0||, Tank
= ______| COD 400 mg/
Option 3| X X SKip, 22%DS.. |.Sewer 20ppm dil | Tank
Opton-4 11X SKip, 2?%@%”“ ' Sewer 20ppm C|I| Tank
Op X, YOI ¢ Skip T0% DS— :gger T5 ppm oil | Tank
<% | x || x X X -|8kip-10% DS | Sewer 15 ppm oil | Tank
22N X Skip, 2%DS__ | Leachate 5% oil, | Tank
. L < E ) e e e COD 400 mg/l
v 1 ['x Ix |l L . | Skip, 2%DS || Leachate 5% oil, | Tank
A T ! |l COD 400 mg/!
é{ X X x| Skip, Sewer 20ppm oil | Tank
» o SN == — f@_ e .
X X[ ||E El==E 5k1”:i§;22 Sewer 20ppm oil | Tank
Ik X | x| SKip 10¢ Sewer 15 ppm oil | Tank
Lo;olvfi\l Leachdte Fond E_&l_ : H- NEA
X | [ x ElEX 1 x @%?35‘ MI%K‘ -
I Letg "t Sewer :;a:g = I

e Conclusion-1Il-B-F
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