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Abstract

Ship recycling is an important sector which interests many engineering disciplines such as naval architecture,
environmental, metallurgical etc. Ship recycling, on the other hand, raises a lot of concerns since it is directly
related to human safety and health and environmental pollution. There have been strict rules and regulations
issued by the international authorities such as IMO, ILO and the others. This paper deals with the current sta-
tus of ship recycling in Turkey and all over the world in terms of statistics, rules and regulations, immediate and
long term impact on the environment and shipbuilding industry. An elaborate statistical analysis has been car-
ried out by considering various aspects. A comparative study which would offer valuable information to ship-
builders, environmental agencies, national and international authorities was also undertaken. 

JEL Classification: J8; L5; Q2.
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1. Introduction

In simple terms, shipbreaking is the practice of dismantling an obsolete vessel for
scrapping and/or disposal. At the end of their economic lives, ships are bound to their
final destination namely, scrapping (or recycling). Mainly, the procedure is carried out
at a pier, dry-dock, beach or dismantling slip, including a wide range of undertakings
such as removing all equipment and furnishings, cutting and recycling the ship’s hull etc.
Ships are very complex structures consist of a range of material types, and their breaking
procedure is equally tedious, cumbersome and dangerous since it mostly relies on human
power and labor (Stuer-Lauridsen, F., et al., 2007). 

Shipbreaking poses a great degree of risk to human health and environment. It in-
volves a great deal of hazardous exposures to asbestos, lead etc. and hazardous work ac-
tivities including bilge and ballast removal and tank cleaning. It is therefore raised a lot
of environmental pollution and health concerns and hence entailed legislative measures
by the relevant bodies such as IMO, ILO etc. Disposal of hazardous and non-hazardous
waste safely entails a viable and sound waste management system.
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Approximately, 400 large ships are dismantled every year in the world. Most of these
shipbreaking take place in India, China, Bangladesh and Pakistan under improper con-
ditions in terms of workers’ health and environmental protection. Especially in Bangla-
desh, the ratio of shipbreaking related accidents and acquisition of chronic and deadly
diseases are relatively high. Furthermore, the proximity of the environment is severely
polluted by hazardous material from dismantled ships. The “beaching” method is mostly
used in the above-mentioned South Asian countries.  

Turkey has also been involved in controlled shipbreaking activities in Aliağa, Izmir
since 1976. Although Turkey’s shipbreaking capacity is relatively small with compared to
the leading nations, it offers a good geographical alternative to European countries  within
the region. Adoption of Hong-Kong Convention and amendment to Basel Convention
Leaded Turkey towards legislating the national shipbreaking regulation in the direction
of green shipbreaking.

2. International Rules and Regulations

IMO has been involved in ship recycling comprehensively. IMO’s intervention in the
recycling of ships was first brought into consideration at the 44th MEPC session in March
2000. An extensive research was carried out on the matter and guidelines were develo-
ped by the Marine Environment Protection Committee (MEPC) and finalized at the
MEPC 49th session in 2003. Finally, these guidelines were adopted as Guidelines on Ship
Recycling by resolution A.962(23) and were later amended by resolution A.980(24) (Mi-
kelis, 2009).

Resolution A.962(23) IMO Guidelines on Ship Recycling give advice to all inte rested
parties in the recycling process, including administrations of ship building and maritime
equipment supplying countries, flag, port and recycling states, as well as intergovern-
mental organizations and commercial bodies such as ship-owners, ship builders and re-
pairers and recycling yards (Mikelis, 2006-2009).

The Hong Kong Convention, which was adopted in 2009 by 63 delegates, aims to ad-
dress all the matters about ship recycling. The ships sold for scrapping most of the time
contain environmentally hazardous substances such as asbestos, heavy metals, hydro-
carbons and others. It also addresses concerns raised about the working and environ-
mental conditions at many of the world's ship recycling yards (Mikelis, 2007) and
(Dimakopoulos, 2005).

The Hong Kong Convention deals with the design, construction, operation and pre-
paration of ships in order to facilitate safe and environmentally sound recycling consi-
dering the safety and operational efficiency of ships. Furthermore, it ensures the
operation of ship recycling facilities in a safe and environmentally sound manner.  It also
stresses the establishment of an appropriate enforcement mechanism for ship recycling,
incorporating certification and reporting requirements.

Finally, in regard to the above-mentioned current convention, the legislative side of
the issue has been examined whether the current regulations were in compliance with the
opinions of the all the parties involved.
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3. Ship Recycling in Turkey

Turkish ship recycling sector is located at Aliağa, Izmir on the Aegean sea coast, West
of Turkey and has been operated at the site since 1976. The site stretches approximately
1300 m. along the coastline occupying an area of 600,000 m2. There are 21 shipbreaking
yards operating in the region. The annual capacity of the breaking yards is about 900 000
LTD and the largest size of a ship that can be accepted is 50 000 LTD. In terms of man
power, about 2000 workers may be employed at full capacity, whereas 1200 workers on the
average were employed in 2011. The location of the breaking yards is shown in Figure 1,
Figure 2 and Figure 3 (Maritime Transportation Statistics, 2010-2011 and Vardar, 2009).

Figure 1. Aliağa ship recycling region in Izmir

Figure 2. Plan of Aliağa ship recycling shipyards
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Figure 3. Location of Aliağa

According to 2010 statistics, Turkey is in the fifth place in shipbreaking tonnage in the
world with approximately 3.5%, Figure 4. The volume of ship recycling has increased
 notably in the last few years in Turkey. The following graphs show the capacity of ship-
breaking over the years in terms of tonnage and quantity.

Figure 4. Recycled Gross tonnage distribution in the world (2010)

Figure 5. Number of recycled ships over the years
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Figure 6. LTD of recycled ships over the years

As it is seen from the graphs (Figures 5 and 6), there has been a significant incre-
ase in ship breaking starting from the year 2008 in Turkey. Figure 7 depicts recycled
ship types during past 5 years. More than half of the dismantled ships are general cargo
vessels.

Figure 7. Number of recycled ships by type (2008-2012)

4. Waste Cycle and Management

Ships are made of using so many different material groups such as metals, plastics,
wood, textiles and other hazardous items. Figure 8 shows these material types and their
typical locations in a ship (Mikelis, 2006).
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Figure 8. Possible locations of hazardous materials in a ship (OSHA, 2001)

When a ship is dismantled, various materials and/or waste are collected. Recyclable
materials may be obtained from ships are classified as shown in Table 1.

Table 1. Type of waste from ships

During the last decade, significant improvements have been made at the ship recycling
yards in Turkey. A new National Regulation on Shipbreaking; a certification system for
the yards; the installation of cement flooring, drainage systems and oil booms; and the
establishment of a Waste Management Center and asbestos removal procedures are the
main constituents of the enhancement action (Stuer-Lauridsen, F., et al., 2007). 

In Figure 9, waste management facilities are shown in the map and in Table 2,  amount
of waste and its breakdown are tabulated in 2007. 

Material Type Destination

Metals (ferreous/non-ferreous) Recycle

Non-hazardous waste Municipal landfill

Chemicals and paints Energy generation

Bunker/Oils/Slops Energy generation

Electronics and batteries Recycle

Asbestos and toxic waste Industrial landfill

Equipment Re-use/sale
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Figure 9. Waste management locations (Vardar, 2009)

Table 2. Amount of waste in 2007 (Vardar, 2009)

Turkey seems an appropriate country for shipbreaking especially for the European
 countries. Turkey complies with the statement and principles of the Basel Convention.
Constant pressure and demands from the environmental and labor groups such as Gre-
enpeace and the trade union for speedy enhancements at Turkish shipbreaking yards,
the final version of the Shipbreaking Regulation was adopted in 2004.

5. Sample Works and Financial Matters

In this section, a ship dismantled in a breaking yard in Turkey is given as an example.
RFA Oakleaf (A111) was a 30 years old, single hull 11000 tons Leaf-class fleet support
tanker, which ceased active service with UK MOD in June 2007, (UK Ministry of De-
fense, 2011).

Due to new rules by MARPOL in 2010 destined the ship for breaking. The ship was
towed to LEYAL Ship Recycling Ltd based in Aliağa, Turkey. The tanker had been com-

Type of waste Recycling / disposal facility Amount of waste (tons)

Waste cable AkKablo 127.61

Asbestos Izayda 187.32

Waste oil Çinkanlar 967.54

Bilge water MuglaÇimento 8.25

Bilge water BatiÇim 11.44

Medical waste Izayda 1322 pieces

Waste batteries Mutlu 2.14

Waste batteries AslanAvcı 6.58
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pletely dismantled in about 4 months since it arrived at the breaking yard. Over 97% of
the materials were recycled and recovered from the tanker. The general particulars of the
tanker were as follows;

• Lightweight   10400 tons
• Length LOA= 173.69 m
• Breadth B = 32.23 m

The estimated metal weight was 8000 tons including machinery, and estimated metal
type was 90% mild steel. The following has been obtained after dismantling;

Table 3. Amount of waste/material from Oakleaf (UK Ministry of Defense, 2011)

Table 4. Amount of waste/material from Oakleaf (UK Ministry of Defense, 2011)

Financial side of shipbreaking is governed by market dynamics such as freight rates,
steel scrap prices etc. These are the factors which are very important whether or not a ship
will be dismantled. The cost of ship recycling depends on labor cost and the costs of
 shipbreaking yard facilities. Therefore, the ship owner chooses a breaking yard based on
the price offered for the metal which in turn depends on the demand for scrap steel and
on the costs of the breaking process (Milieu Ltd. & COWI, 2009). 

The price of scrap steel in USD per light displacement ton (LDT) is approximately
equal to the steel weight of the ship. Scrap steel prices are so volatile in the world and go-
verned by supply and demand rules. Over the years the price has been around 150 $/LDT.

Final Destination Amount (tons) Percentage (%)

Re-use/Sale 126 1

Recycling 9003 97

Industrial landfill/Landfill 200.3 2

TOTAL 9329.3

Waste/Material type Amount (tons) Destination

Ferrous 8915 Recycled

Non-ferrous 88 Recycled

Asbestos 1.3 Industrial landfill

Other regular waste 199 Landfill

Equipment 126 Re-use/Sale

TOTAL 9329.3
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However, the strong demand for steel scrap in China raised the prices up to 700 $/LDT
during 2005-2008. The current market price of steel scrap is around 250 $/LDT. 

6. Job Related Accidents and Health Issues

According to the 2010 statistics based on a survey carried out with 256 recycling wor-
kers, the average age of the workers employed in the ship recycling sector is 35. Average
working hours of the workers is 8 hours a day on a 6 days a week basis. Amongst the re-
ported chronic diseases; ulcer (14%), spinal disorders (14%) and asthma (14%) are the
most prominent ones. In terms of job satisfaction; 11% confirmed that they are highly sa-
tisfied, 71% satisfied and only 2% claimed they are not satisfied at all. 64% of the wor-
kers claimed that they received job related training before they start work, whereas 69%
had first-aid training. 

Frequency of job related accident figures are 5100 out of 100.000 over the past year
period and 800 incidents out of 100.000 is the number showing the worker who had two
or more accidents in a year. The above figures reveal a relatively low prevalence of job
related accidents which may be attributed to training and accident awareness. 

7. Conclusions

In this paper, the facts, difficulties and problems encountered in shipbreaking indu-
stry have been outlined. Due to its intrinsic nature and associated environmental con-
cerns, there are only a few countries in the world which are engaged in shipbreaking
sector.  Turkey is also among these shipbreaking countries in a relatively small scale. The
government has confined the activities of the sector to only Aliağa, Izmir at which tidal
and other environmental effects that may contribute to environmental pollution from
shipbreaking are neglected.

Approximately 25% of commercial ships in the world have EU Member States’ flag
and around 40% of the ship tonnage is owned by European companies. Since the annual
scrap volume is approximately 4 million LDT, the amount of scrap from EU fleet
 amounts to about 1.6 million LDT per year until 2020. It is expected that capacity of ship
recycling will rise owing to the phasing out of all single-hull oil tankers. 

Despite all national and international rules and regulations, shipbreaking is still one
of the most difficult and hazardous procedure by all means. The Hong Kong Internatio-
nal Convention on the Safe and Environmentally Sound Recycling of Ships (Ship Recy-
cling Convention), adopted on May 2009 is expected to enter into force in 2015. There
are some concerns that the convention is likely to become fully effective even much later
than 2015. Thus, some interim measures are imperative until the early implementation
of the convention becomes effective.

M. Taylan, SPOUDAI, Vol. 63 (2013), Issue 3-4, pp. 5-14 13



References

Dimakopoulos, S., 2005. The IMO’s Work on Ship Recycling, www\Papers and Articles by IMO
Staff\The IMO.doc, London, 4-5 May 2005.                                   

Mikelis, N., 2006. Developments and Issues on Recycling of Ships, The East Asian Seas Congress,
Haikou City, Hainan Province, PR China.

Mikelis, N., 2007. A Statistical Overview of Ship Recycling, International Symposium on Maritime
Safety, Security & Environmental Protection, Athens, September 2007.

Mikelis, N., 2009. The IMO Ship Recycling Regulations, A Perspective, Cambridge Academy of
Transport, Madingley Hall, Cambridge, UK, 2 July 2009. Available at: http://www.imo.org/
KnowledgeCentre/InformationResourcesOnCurrentTopics/RecyclingOfShips/Documents.

Milieu Ltd. and COWI, 2009. Study in Relation to Options for New Initiatives Regarding Dis -
mantling of Ships, Brussels, August 2009.

Stuer-Lauridsen, F., Jensen, M. P., Odgaard, Th., Husum, H., Olsen, D. and Ringgaard, K. W.,
2007. Ship Dismantling and Pre-cleaning of Ships, Final Report, European Commission Di-
rectorate General, Environment, June 2007.

Turkish Under-secretariat for Maritime Affairs, 2010. Maritime Transportation Statistics (in Tur-
kish).

Turkish Under-secretariat for Maritime Affairs, 2011. Maritime Transportation Statistics (in Tur-
kish).

U.K. Ministry of Defense, 2011. Recycling of OAKLEAF A111 Royal Fleet Auxiliary Tanker, De-
fense Equipment & Support, Ministry of Defense, UK.

U.S. Department of Labor, Occupational Safety and Health Administration (OSHA), 2001. Facts
Sheet, Shipbreaking, USA.

Vardar, E., 2009. Fate of Shipbreaking Wastes in Turkey, NGO Platform on Shipbreaking.

14 M. Taylan, SPOUDAI, Vol. 63 (2013), Issue 3-4, pp. 5-14



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


