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Problems of water supply to seaside localities

of Poland

Abstract

Problems of water supply to seaside/resort localities are considered in the
paper. The main task is to supply water of proper quality and amount at
seasonal fluctuations in the demand. The paper focuses on the operation of
water supply systems in the following localities of Central Pomerania:
Mielno, Uniescie, Mielenko, Sarbinowo, and Chiopy. They are main
summer resorts of the region with typical fluctuation in population during
the annual cycles affecting the amount of water supply. The atmospheric
conditions, mainly temperature, generally affect the magnitude of water
demand. The water-pipe system under consideration forms a very
interesting technical solution for supplying both administration-industrial
agglomeration, that is the municipal system, and localities lying in the
seaside strip characteristic. The water intake is located in Mostowo which
lies 19 km away from the main city centre of Koszalin.
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1. Introduction

During some recent years, there has been observed a distinct
progress in improvement of water-pipe and sewage system
exploitation together with continuous modernization of the
technical infrastructure. There is observed an apparent tendency of
process automation together with introducing control systems, in
these also fuzzy control, in which the role of human being is
directed mainly onto supervision of the working conditions and
co-ordination of actions in every area of control. One of the most
important problems in this area is continuous observation of
water-works system and exchange of information between
particular components of the system. Intensive actions are
undertaken and developed in three directions:

* creation of computer data and information management

* quantitative and qualitative monitoring of technical and
operational state of particular elements of water-pipe and
sewage systems

 computer modelling.

The analysis of production and water input/consumption to/by
receivers and a reliable prognosis of future water needs are
essential elements of the programme of works concerning
planning the modernization and extension of the water-pipe
systems.

Since 1990 in Poland a decreasing trend in production and use
of water practically in all water-pipe systems has been observed.
The range and scale of this trend has been varying. The most
important reasons of this decrease are: introducing a free market
economy, increase in payment for water supply and sewage
disposal, general installation of household water meters and
limitations of water wastage/prodigality, considerable decrease in
leakages through leaky sanitary equipment in the buildings and
unreasonable excessive water use, rationalization of pressure in
water-pipe networks, which, among others, significantly affects
the failure frequency/mortality of pipes and their damage,
decrease in wholesale water selling, reduction of leakages on the
hot water dispatch/transfer, as well as a considerable drop (of 10-
75%) of water usage by industry, mainly due to limitation and
reduction in production and changes in technology. The decrease
in consumption of municipal/tap water occurring in Poland since
the beginning of 1990s in many towns and localities has not
reached its bottom limit as yet. It is most probable that the water
consumption rates will be undergoing further reduction to the
level observed at present in Germany, and in Polish cities will
reach on average about 120-125 dm® per day and inhabitant [1, 4,
5, 6]. It should be noted that due to reduction of water

consumption, in numerous water networks, especially in
settlement’s distribution pipes, constant low velocities of water
flow occur, time of water remain in network is extended. Thus the
threat of water stagnation in some regions does appear. That
situation favours settlings and sediments deposition inside pipes,
which are mainly made of steel and/or cast iron, and it may favour
the grow and development of bacterial gelly on the walls of pipes;
in the end, it may lead to the secondary contamination of water
and essentially complicate the processes of testing the hydraulic
flow model parameters in the systems of water distribution.
Counteraction treatment operations rely usually on:

systematic effective rinsing and/or blow-off the pipes and
removal of settings loosely bound with the basis/substrate;
adequate efficiency of rinsing and sediments removal is
obtained at the water flow velocity of about 1.8 m/s, which
limits the range of diameters of the rinsed pipes

cleaning or renovation of pipes

improvement in the efficiency of water conditioning processes
secondary local desinfection of the water used as an immediate
medium.

2. Specificity of the seaside localities

2.1. Localization, landscape characteristics,
and population

Mielno commune lies close to the seaside of the Baltic Sea on
the Jamno Spit dividing Lake Jamno from the Baltic. The
administration borders of Mielno commune is between the cities:
Stupsk, Koszalin, and Kotobrzeg. The population of the Mielno
commune is only 5000 inhabitants, whereas during summer
season there are more than about 80 thousand guests/tourists
arriving. The biggest locality is Mielno, which together with
Uniescie forms one settlement, lying on the west Jamno Spit. Lazy
are in the east of Mielno. West of Mielno there are villages like:
Mielenko, Chlopy, Sarbinowo, and Gaski, former agricultural-
fishermen colonies. The seaside beach spreads over the area of
some dozen or so meters wide, built of white, clean, well rounded
quartz sand.

2.2. Water intake in Mostowo

The intake is placed in the valley of the River Radew distanced
about 18 km south-east of Koszalin, in Manowo commune. There
are 36 drilled wells arranged along Lake Rosnowo, serving to
supply water. The distance between terminal holes is over 5.5 km.
The wells are spaced at the distance of about 300 m one from
another and their depths are (30-70) m. The water is intaken by
abyssal/borehole pumps and forced with pipes of diameter (150-
500) mm to the water main. To avoid a water hammer, there is
a counter-impact chamber built on a cast-iron pipe DN 1000 [1, 2,
3,5, 6]

2.3. Characteristics of water-pipes

Koszalin and Mielno commune are supplied with water from
two underground intakes: in Koszalin at Rzeczna Street and in
Mostowo. Basic elements of Koszalin water-pipe system are:
water intake in Mostowo, intake and water treatment station at
Rzeczna Street in Koszalin, transit water-pipe Mostowo-Koszalin
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DN 800 and DN 1000, transit water-pipe Koszalin-Mielno-
Sarbinowo-Uniescie (Fig. 1) as well as water main and distributive
network.

Balic Sca

Jamno Lake

Mielno

Transit pipe-work
Koszalin-Mielno DN 400

Water intake in
Rzeczna Street

Bonin

Ceweclino

Wyszewo

Transit pipe-work
Koszalin-Miclno
DN 1000, DN 800

’ Water intake in Mostowo ‘

Fig. 1. Transit pipe-work Mostowo-Koszalin-Mielno

2.4. Transit pipe-work Mostowo-Koszalin
DN 800 and DN 1000

The water from the intake Mostowo is conducted to Koszalin by
two transit lines. The pipe-work DN 800 is made of 19430 m long
cast iron pipes to connect the municipal network in the region of
Rzeczna Street. The second transit line DN 1000 is made of 24800
m long cast iron pipes. In Kretomino, this pipe-work turns to west
and crosses the newly built settlement of houses “Raduszka”
supplying it with water. Then at Polczynska Street in Koszalin, the
pipe-work enters the reduction chamber to reduce the diameter
down to 600. The pipe-works are interconnected between each
other with 5 lacings serving to preserve and supply with water
Koszalin city and the seaside sites and premises.

2.5. Transit pipe-work Koszalin-Mielno
DN 400 and DN 350

This is the pipe-work connecting all of the seaside localities
from Mielno to Dobieslawiec. It is made of 10355 m long
asbestos-cement pipes. It consists of two lines of conduits
distanced (1-3) m arranged in parallel. A part of the pipe-work,
made of PVC, of 400 dia from Strzezenica-Mielno is 1627 m long,
whereas the second line of this pipe-work of 350 dia is 2035 m
long. Both pipe-works are interconnected between each other with
three lacings/“bandeaus” by means of PE pipes of 400 dia with in-
ground shutter DN 400 serving to preserve water supply to the
seaside strip.

2.6. Water main and distribution networks

The pipe-work connecting seaside localities from Mielno to
Strzezenica is made of PVC and asbestos-cement pipes, the length
of those interconnecting Mscice-Mielno is 4990 m. All pipes of
diameter 250 mm within the localities are counted as the
municipal water main network, but below 250 mm in dia, as the
distribution network. Conduits of diameter to 300 mm are
simultaneously distribution pipes. With the extension and
development of new settlements in the seaside localities, the
water-pipe network is constantly expanded.

3. Water requirements in the seaside
localities

The water requirement changes during the year in the seaside
localities. These changes are affected by touristic needs in the
summer time. Analyzing the monthly water distributions in the
years 1998-2006 for Mielno, the highest increase in the water
supply is noted in the summer months, that is July and August
(Fig. 2). The weather conditions and the affluence of tourists play
a basic role. The least water consumption is observed in early
spring and winter time. In 1998, the least water consumption was
in February and September, in 1999 in February, March, April and
November, and in the years 2000-2006 in January, February, and
March. It depends on the character of a locality as there are no
tourists at those times[1, 2, 3].
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Fig. 2. Monthly fluctuations in water consumption in Mielno

Fig. 3 shows the monthly changes in water distribution for
Uniescie in the years 1998-2006.
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Fig. 3. Monthly fluctuations in water consumption in Uniescie
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There is some regularity observed in Fig. 3 in water
consumption, with the highest water demand in summer time. The
highest water demand was in July and August, and the least
consumption in 1998 was in January, February, March and
November. In 1999, the least demand was in February, March, and
in the years 2000-2006 in January, and March.

The annual water consumption in the typical seaside localities of
Central Pomerania in the years 1998-2007 is presented in Fig. 4.
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Fig. 4. Annual water consumption in the seaside localities of Central Pomerania
in 1998-2007

The characteristic feature observed is the continuous increase in
water demand in Mielno, the locality of the highest developed
infrastructure, whereas in smaller localities of Central Pomerania
the water consumption has not changed or even has decreased,
like in Lazy. In some seaside localities (Gaski, Pekalin, Paprotno),
with a large number of tent camping fields, the water consumption
has been less than e.g. in Sarbinowo where camping sites, with
better sanitary equipment/fittings, are exploited and more tourists
come [1, 2, 3].

4. Summary and conclusion

The fundamental exploitation principle of a water-pipe system is
keeping the continuous water inflow to the network and the access
of receivers at proper pressure, good quality, and amount of water.
To fulfill these rules, it is necessary to keep water-pipes, fittings,
installations and appliances in full readiness and performance
through their systematic survey, making all required conservatory
works, damage removal and minor inspections. It is also important
to make analyses of network operation in view of getting
necessary system pressure, as well as testing the quality of water
delivered to receivers [3, 4, 6, 7, 8].

Final solutions, modernization, and optimization of a water
requirement system should be preceded by complete hydraulic
calculations when taking into account all factors conditioning the
effects of the operational system. In design of water-pipe systems,
all expected factors of the water requirement system should be
considered. These factors are water supply and water distribution
conditions, as well as mutual interactions with each of the
elements in the system during its simultaneous operation. Efficient
operation of a water-pipe network should be supplied with
technical documentation and servicing instruction/manual of
installations and structures.

There was performed the analysis concerning the amount of
water distribution, when taking into consideration the following
factors:

* change of permanent population, x;
« change of seasonal/incoming population, x,
* average twenty-four hour temperature, x;
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» amount of precipitation, x,
+ wind power, x;s

* insolation, x4

* cloud cover, x7.

All these higher presented atmospheric conditions affect
considerably the way of behavior and spending time in the
vacation localities, and with these the water consumption. The
methods of linear multiple polynomial regression and Student's
t-test were used for the analysis of the effect of atmospheric
conditions, permanent and seasonal population:

y:b0+b1X1 + b2X2+ O b7X7
where:
v - amount of water consumption;
b; - coefficient of linear regression, for j =1, 2, ..., k; here
k=17.

The significance of the effect was found in the case of the
following factors:

* seasonal population
¢ temperature
» wind power
+ cloud cover.

In the paper an attempt has been made to reveal the effect of
selected factors on the amount of water distribution in the seaside
summer resort localities of the Polish coast as well as in the
agglomeration of administrative-industrial character. It should be
stressed that, from the technical viewpoint, one should conform to
the basic rule that the maximum twenty-four hour requirements
have to be fulfilled also under non-normal operational conditions
even at the expense of the diminished/ minimum pipework
output/capacity. This type of solution of the problem ensures
existing of surplus during the whole operation period as the water-
pipe is designed to serve for the period of several decades. In the
light of experience during many recent years in Poland,
specifically in the seaside localities, where a distinct drop in water
demand occurs seasonally, a versatile analysis of all the factors is
of great importance [3, 4, 6, 7, 8].

5. References

[1] Dacyk M.: Analiza rozbiorow wody w wybranych miejscowosciach
pasa nadmorskiego. Rozwiazania instalacji sanitarnych dla O$rodka
Pomocy Spotecznej zlokalizowanego w Pile. MSc Thesis. (Zukowicki
A. W. - supervisor), Politechnika Koszalinska, Koszalin, 2001.

[2] Grabecki P.: Analiza rozbiorow wody dla miejscowosci
wypoczynkowych Pasa Nadmorskiego. Projekt budowlany instalacji
wewnetrznych w o$rodku wezasowym. MSc Thesis (Zukowicki A.W.
- supervisor). Politechnika Koszalinska, Koszalin, 2007.

[3] Materialy Miejskiego Przedsigbiorstwa Wodociagéw i1 Kanalizacji
w Koszalinie, dot. danych sieci wodociagowej, ujecia wody, stacji
uzdatniania, Koszalin, 2007.

[4] Zuchowicki W.A.: Sposoby optymalizacji projektowania sieci
wodociggowych miejscowosci sanatoryjno — wypoczynkowych
wybrzeza baltyckiego Polski. Migdzyuczelniany tematyczny zbidr
prac: Nowyje issledowanija po sietimi sooruzcheniamsistem
wodosnabzshenija. LISI, pp. 106-113, Leningrad, 1988 (in Rus.).

[5] Zuchowicki A.W., Usidus D., Hotubowicz D.: Problemy eksploatacji
magistrali wodociagowej Mostowo-Koszalin. Mat. Konf. Koszalin-
Kotobrzeg: Wspotczesne problemy gospodarki wodno-$ciekowe;j,
pp-519 — 526, May, 1997.

[6] Zuchowicki.A.W., Hryniewicz T.: Problems of water supply to the
seaside localities of Poland. Proc. of the El-Minia International
Conference: Towards a Safe and Clean Environment. TSCE, April 15-
18, 2005.



Measurement Automation Monitoring, Aug. 2015, vol. 61, no. 08

[7]1 Zuchowicki A.W.: Zaopatrzenie w wode. Politechnika Koszalinska,
Koszalin, 2002.

[8] Zuchowicki A.W.: Projektowanie sieci wodociggowej i kanalizacyjnej.
Politechnika Koszalinska, Koszalin, 2004.

Received: 19.05.2015 Paper reviewed Accepted: 02.07.2015

Antoni Waldemar ZUCHOWICKI, PhD, DSc, eng.

The academic degree of doctor of technical sciences
received from the Faculty of Sanitary and Water
Engineering of Warsaw University of Technology in
1978. In 1989 received the degree of doctor habilitated
in technical sciences from the Leningrad Institute of
Engineering and Construction, Leningrad. The title of
professor was granted by the Ministry of Education and
Science of the Russian Federation in 2011. His research
work is in the discipline of environmental engineering.
He specializes in sanitary networks and systems.

e-mail: zuwalik@wp.pl

Prof. Tadeusz HRYNIEWICZ, PhD, DSc, eng.

Worked in the industry (1968-1971), was a Fulbright
scholar (1980-1981) at the Faculty of Chemical
Engineering in the US (University of California
Berkeley), worked in Lawrence Berkeley Laboratory.
The degrees of doctor of technical sciences and doctor
habilitated, then the title of professor (2010), received
from the Wroclaw University of Technology. Scientific
interests: corrosion, surface electrochemistry, materials
engineering. He is Editor-in-Chief of 2 international
journals and Associate Editor in other 8 journals.

e-mail: Tadeusz.Hryniewicz@tu.koszalin.pl





<<
  /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 1.4
  /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


