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SUMMARY 

The article presents the results of a monitoring study of the Trubizh River, which flows within 
the city of Pereiaslav, Boryspil district, Kyiv region. The aim of the research was to assess the 
water quality at the research sites of the open water body of the Trubizh River, identify 
environmental and economic problems, and develop proposals for their solution to ensure 
sustainable water use and regional development. 

Macrophyte composition was analysed at the research sites, and the trophic level of the water 
bodies was determined. A quantitative chemical analysis was conducted to evaluate the 
qualitative characteristics of the water environment, which is directly related to the 
concentration of key components and the presence of impurities. The main focus is on 
allochthonous sources of urban-type anthropogenic eutrophication. The study revealed that all 
sections of the Trubizh River under investigation are subject to significant acidification, 
eutrophication, heavy metal contamination, and organic pollution. 

To tackle the existing environmental and economic challenges and preserve this historically 
significant river, urgent riverbed cleaning is proposed. These measures are to be financed by 
local communities, environmental organisations, and voluntary contributions from individuals 
and legal entities. 
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Introduction 
Ukraine's water sector and its main natural sources - surface and groundwater - play a key role in the 
location and efficiency of the country's productive forces. Water is the basis of human life and all living 
organisms, so the quality and ecological condition of water bodies should be considered a national 
treasure. It is important to carry out their continuous study and effective management on the basis of 
reliable monitoring studies, assessment and diagnostics, using the principles of balanced nature and 
water use, as well as measures to conserve and restore water resources. 
The relevance of the study is nowadays due to the growing threats posed to aquatic ecosystems by 
anthropogenic impact. Water pollution, eutrophication, climate change and other factors significantly 
worsen the condition of rivers and reservoirs, which in turn leads to the loss of biodiversity and 
disruption of ecological balance. Given the importance of aquatic ecosystems for sustaining human life, 
including water supply, agriculture, fishing and recreational needs, there is a need for effective 
monitoring of their condition. The study of the trophic status of water bodies, in particular through the 
use of aquatic macrophytes as indicators, allows us to identify the degree of water pollution and predict 
possible consequences for ecosystems. This research is extremely important for developing strategies to 
protect water resources, prevent the degradation of natural water bodies and ensure sustainable 
development in the face of current environmental challenges. At this stage of development in Ukraine, 
there are no rivers left with unchanged aquatic ecosystems due to intense anthropogenic impact. The 
problem of environmental safety of water bodies is relevant for all water basins of Ukraine. The current 
state of most rivers is largely due to anthropogenic pressure, which has led to the degradation of aquatic 
ecosystems. Studies show that although chemical and physical analyses provide basic information about 
the state of water bodies, it is biological assessment that can play a leading role, as it allows for a 
comprehensive characterisation of the quality of the water environment (Dubyna, 2006; Ladyka, 2013; 
Bessonova, 2024). 
Method and Theory 
To solve scientific and methodological problems, this study used a variety of approaches to obtain a 
comprehensive assessment of the ecological status of the Trubizh River and its aquatic macrophytes. In 
particular, systematisation and classification methods were used to determine the species diversity of 
macrophytes, as well as statistical data processing methods to assess the relationships between 
environmental parameters and vegetation types. For a detailed study of the ecosystem, we used 
environmental analysis methods, including the study of the physical and chemical characteristics of 
water and the assessment of the impact of anthropogenic pressure. 
Quantitative indicators of surface waters of the Trubizh River were determined using titrimetric analysis 
and ion-selective electrodes. The titrimetric method provides an accurate stoichiometric measurement of 
the concentration of components, while ion-selective electrodes allow for highly sensitive 
potentiometric measurements of ion concentrations in water samples. Each technique is characterised 
by specific parameters that affect measurement accuracy, sensitivity to concentration changes and 
reproducibility of results. 
We also used observation methods to directly record changes in the composition and structure of 
macrophytes in different seasons of the year. Induction and deduction methods allowed us to formulate 
hypotheses about the impact of various factors on the aquatic ecosystem and test them through specific 
observations and experiments. The synthesis method was used to summarise the results, which allowed 
us to combine different types of data and formulate general conclusions about the state of the Trubizh 
River and its flora. 
Trubizh, Trubaylo - length 113 km, drainage area 4,700 km2. The valley is wide, not clearly defined. 
The valley is trough-shaped, up to 3.5 km wide and up to 10 m deep. The floodplain is 500-600 m wide, 
reclaimed. The riverbed is slightly sinuous, regulated almost along its entire length, and up to 15 m 
wide (Dzyubenko, 2017). The wetlands of the Trubizh River (80 km long left bank of the Dnipro) are 
located in the Prydniprovska lowland. Its course, except for the estuary, is intensively canalised and 
reclaimed. 
The surveys were carried out in 2018-2024 during the spring and summer period. During the study, we 
selected 4 research sites on the Trubizh River within the city of Pereiaslav. These are site No. 1 in the 
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area of the Museum of Folk Architecture and Life of the Middle Naddniprianshchyna, site No. 2 
Stohniyivskyi Bridge, research site No. 3 of Kostal Ukraine LLC, and site No. 4 in the area of the locks. 
In order to identify the impact of anthropogenic load in the Trubizh River basin, a geobotanical analysis 
of the ecosystem of its channel and catchment area with different degrees of economic development 
was carried out using the phytoindication method. Floristic analysis was carried out using standard 
methods. 
Results 
Natural reservoirs with different trophic statuses differ in their specific features in terms of macrophyte 
species diversity, organisation of their communities and degree of development. In water bodies with a 
low trophic level (oligotropic), there is a smaller number of macrophyte species and a less developed 
structure of their communities, as such water bodies often have a limited amount of nutrients. At the 
same time, in water bodies with a high level of trophicity (eutrophic), the number of plant species 
increases, the structure of their communities becomes more complex, and the degree of vegetation 
development is higher due to the excessive availability of nutrients. The trophic status of a water body 
directly affects the types of macrophyte communities, their distribution and development, which allows 
classifying water bodies according to these characteristics. 
The trophic status of water bodies is assessed by the level of nutrients available in the water, in 
particular nitrogen and phosphorus, and is an indicator of the degree of pollution or fertility of the water 
environment. This status directly affects the nature of macrophyte communities, as different plant 
species have specific ecological needs that depend on environmental conditions. As the level of 
nutrients in the water changes (e.g. due to eutrophication or lack of nutrients), the composition of the 
macrophytic flora changes, as plants adapted to certain trophic conditions begin to dominate or 
disappear depending on the change in these conditions. In the context of the hydrochemical monitoring 
of surface waters conducted in 2024, indicators were obtained that made it possible to assess the risks of 
eutrophication of the reservoir (Fig. 1) (Marushchak & Kharchenko, 2024). 
Experimental site No. 1 is characterised by the concentration of dissolved oxygen (6.99 mg/dm³) and 
water saturation with O₂ (63.6%), which indicate a relatively moderate level of aeration. At the same 
time, intensive oxygen consumption may be due to active biochemical processes of organic matter 
decomposition. An increased permanganate oxidation rate (8.2 O₂/dm³) indicates a high concentration 
of organic matter. The total acidity (4.02 mmol/dm³) reflects the acidified nature of the water. Elevated 
concentrations of ammonium nitrogen (2.531 mg N/dm³) and inorganic phosphorus (2.310 mg P/dm³) 
indicate a significant anthropogenic load and wastewater pollution. 
Experimental site No. 2 demonstrates the lowest concentrations of dissolved oxygen (6.5 mg/dm³) and 
the lowest O₂ saturation (59%), which indicate an oxygen deficit, probably caused by intensive 
biochemical oxidation of organic matter, as evidenced by the highest permanganate oxidisability (9.55 
O₂/dm³). The increased acidity (5.2 mmol/dm³) may be the result of active biochemical processes or the 
introduction of acidic wastewater. The concentrations of ammonium nitrogen (2.036 mg N/dm³) and 
inorganic phosphorus (2.24 mg P/dm³) remain high, which intensifies the process of eutrophication of 
water bodies, enhancing the phenomenon of ‘water bloom’. 
Experimental site No. 3. The dissolved oxygen content (8.025 mg/dm³) and O₂ saturation (72.8%) are 
slightly higher, indicating a more intensive process of primary production by phytoplankton due to the 
active course of photosynthetic processes in the aquatic environment. The permanganate oxidation (8.6 
O₂/dm³) remains high, indicating a significant content of organic pollution. The acidity (3.9 mmol/dm³) 
is lower, which may be due to the neutralising effect of biological products. Concentrations of 
ammonium nitrogen (2.29 mg N/dm³) and inorganic phosphorus (2.275 mg P/dm³) remain high, which 
supports eutrophication processes. 
Experimental site No. 4. The maximum oxygen level (8.97 mg/dm³) and the highest O₂ saturation 
(81.6%) indicate the intensification of photosynthesis processes during daylight hours, which is typical 
for eutrophic water bodies. The lowest permanganate oxidisability (6.47 O₂/dm³) and acidity (2.97 
mmol/dm³) may indicate a relatively lower level of organic pollution. The concentrations of ammonium 
nitrogen (1.51 mg N/dm³) and inorganic phosphorus (2.012 mg P/dm³) remain high, but are slightly 
lower than in other sites, which may be the result of intensive nutrient uptake by algae. 
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The macrophytes used as indicators in the Trubizh River study sites indicate different types of pollution. 
Organic pollution can be traced at all research sites, with the most pronounced pollution observed at 
research sites No. 3 and No. 4. This is confirmed by the species diversity of macrophytes, namely: 
(Elodea canadensis), (Salvinia natans (L.) All), (Phragmites australis (Cav.) Trin. ex Steud.), (Lemna 
minor L.), (Typha latifolia L.), (Lemna minor (S.F. Gray L. cyclostasa), (Ceratophyllum submersum). 
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Figure 1 Chemical composition of surface waters of the Trubizh River. 
 

At the experimental site No. 3, macrophyte indicators indicate a clear process of eutrophication caused 
by an excess of nutrients, in particular nitrogen and phosphorus, in the water. This excess promotes the 
accelerated growth and development of plant species such as small duckweed, triboric duckweed and 
common toadflax, which are typical of water bodies with high organic and mineral content. They signal 
a deterioration in water quality and an increase in trophic pollution. At site No. 4, the situation is 
similar, but there are other indicator species, such as small duckweed and common reed, which also 
indicate eutrophication. Thus, both sites show the problem of water pollution associated with 
eutrophication, which is a consequence of excessive input of elements into the water body ecosystem. 
The fixation of heavy metals in the experimental plot No. 3 indicates (Elodea canadensis), (Lemna 
minor L.), (Lemna trisulca L.), (Hydrocharis morsus-ranae) and (Typha latifolia L.), which are actively 
distributed in this experimental plot. At reaches No. 1, No. 2 and No. 4, small amounts of heavy metals 
were also observed in the water, although the pollution was less pronounced in these areas. All of the 
Trubizh River study sites show significant organic pollution, as well as acidification, eutrophication and 
heavy metal accumulation. These factors indicate a serious deterioration in the ecological state of the 
water, which indicates significant changes in the river ecosystem associated with its pollution and 
disruption of natural processes in the aquatic environment. 
During the study of the trophic status of the reservoir, no macrophytes were found that are typical for 
oligotrophic and dystrophic reservoirs. At sites No. 1 and No. 2, the trophic status of the water 
corresponds to the mesotrophic level, which indicates reservoirs with an average level of primary 
production and a moderate content of mineral nutrients. Site No. 3 has a meso-eutrophic trophic status, 
which is transitional, and site No. 4 has a eutrophic status, which indicates water bodies with a high 
level of primary production, rich in nutrients. In such reservoirs, the phenomenon of water ‘blooming’ 
is observed, which occurs due to the massive growth of microscopic algae. 
During this period, the water acquires a characteristic colour, as a significant amount of algae 
decomposes and becomes quite dangerous for human health. The water quality in such reservoirs 
deteriorates significantly, the oxygen level decreases, which often leads to suffocation of fish and other 
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aquatic organisms. According to the results of the water quality assessment, the water quality at the 
research sites is classified as Class 3 and 4, which indicates moderate to significant pollution. 
At the experimental site No. 1, 5 species of macrophytes were identified, but there were no species with 
a high significance coefficient. At the same time, two species were recorded in plots No. 2 and No. 4: 
yellow pitcher plant (Nuphar lutea L.), Canadian elodea (Elodea canadensis) and three-furrowed 
duckweed (Lemna trisulca L.), for which the significance coefficient is 2 and 3, respectively. 
Conclusions 
A study of the aquatic flora of the Trubizh River has shown that macrophytes play an important role in 
the functioning of aquatic ecosystems and have significant practical applications, in particular for 
bioindication of the state of water bodies, wastewater treatment and bioremediation of polluted water 
bodies. It was found that the flora of the studied sections of the Trubizh River consists of 13 species of 
macrophytes belonging to different ecological groups. Among them, rooted species dominate, 
accounting for 61% of the total, while free-floating macrophytes account for 39%, with the largest 
number of them recorded at site No. 3. 
It was also found that all the study sites of the Trubizh River show significant organic pollution, 
acidification, eutrophication and the presence of heavy metals, which indicates the impact of 
anthropogenic load. The process of eutrophication is confirmed by increased concentrations of nutrients 
(NH₄⁺, inorganic P), high permanganate oxidation and variability in aeration levels. 
The trophic status of the reservoirs varies from mesotrophic at sites No. 1 and No. 2 to meso-eutrophic 
at site No. 3 and eutrophic at site No. 4, indicating different levels of primary production and nutrient 
content in the water. 
These results indicate different environmental conditions in different sections of the Trubizh River, 
which affect the macrophyte composition and the general state of the aquatic environment. Changes in 
trophic status and water pollution require further monitoring and implementation of effective measures 
to protect aquatic ecosystems. 
The use of specialised hydrobiological methods to assess the state and quality of water is an important 
part of the environmental and economic management of water resources in small rivers. These methods 
allow for an integrated approach to water monitoring, take into account environmental and economic 
aspects, and make effective decisions to ensure the rational use and protection of river ecosystems. 
References 
Bessonova, V. P. (2024). Phytoindication and phytomonitoring. Study guide. Dnipro State Agrarian and 

Economic University. Dnipro: Gerda. 
Dubyna, D. V. (2006). Higher aquatic vegetation. Resp. ed. Yu. R. Shelyag-Sosonko. Vegetation of Ukraine. 

Kyiv: Phytosocial Center. 
Dzyubenko E., Ihnatenko M., Marmul L., Kucherenko S. & Levaieva L. (2024). Use of special hydrobiological 

methods for assessing the state and quality of water in the ecological and economic management of the use 
of small rivers. 17th International Conference Monitoring of Geological Processes and Ecological 
Condition of the Environment, Nov 2023, Volume 2023, p. 1-5. DOI: https://doi.org/10.3997/2214-
4609.2023520064. 

Dzyubenko, E. V. (2017). Ecological state of small rivers of the Left-Bank of Ukraine. Young Scientist, (2), 4-7. 
Klymenko M. O., Trusheva S. S., Hrokhovska Yu. R. (2004). Restorative hydroecology of disturbed river and 

lake systems. Rivne: NUVHP. Vol. 3. 
Ladyka M. M. Ecological condition of the middle rivers of the Left Bank of Ukraine. URL: 

http://www.sworld.com.ua/index.php/ru/conference/thecontent-of-conferences/archives-of-individual-
conferences/dec-2013. 

Ladyka, M. M., Hobelyak, N. S., Korkh, O. V., Doroshenko, A. V. (2012). Evaluation of Modern Anthropogenic 
Pressure of the Trubizh River Basin. Naukovi dopovidi NUBiP Ukrayiny, Issue 3 (32), 10. Available at: 
http://nd.nubip.edu.ua/2012_3/12dav.pdf 

Marushchak І., & Kharchenko Yu. (2024). Correlation analysis of the influence of climatic and biological factors 
on hydrochemical indicators of the general ecological condition of the Trubizh river. Problems of 
Chemistry and Sustainable Development, (4), 77–82. https://doi.org/10.32782/pcsd-2024-4-10 

Mirkin, B. M., Yamalov, S. M. & Dubyna D. V. (2007). Higher Aquatic Vegetation. Ukrainian Botanical Journal, 
64 (5), 761-764. http://jnas.nbuv.gov.ua/article/UJRN-0000150325 



<<

  /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



