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 __________________________________________________________________________________ Scientific Watch 

 

Presence and removal efficiency of 43 pesticides in sewage treatment plants of 
the Ebro, Guadalquivir, Jucar and Llobregat River basins_____________________________ 

 
Julián Campo 

Food and Environmental Safety Research Group (SAMA)  
University of Valencia (UV)  

julian.campo@uv.es 

 

he re-use of sewage treatment plant (STP) 
effluents is currently one of the most 

employed strategies in several countries to deal 
with the water shortage problem. 
Consequently, the presence of contaminants, 
such as pesticides, in these waters is of great 
concern, because of its likely entry into the 
environment. Pesticides are bio-cumulative and 
because of its toxicity they can affect non-
target organisms, especially in aquatic 
ecosystems. However, there are few studies 
that analyze concentrations of pesticides in 
Spanish STPs and removal efficiencies have 
been scarcely determined. Therefore, in 2010, 
a sampling was conducted in 15 STPs of the 
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Ebro, Guadalquivir, Jucar and Llobregat Rivers and 43 pesticides were monitored. Samples of 
influent, effluent and dehydrated sludge were analyzed. 

The results showed that STPs can be a source of contamination by pesticides. Of those studied, 29 
were detected in influents and 28 effluents, being the most common: organophosphates, ureas and 
azoles. The maximum concentration detected in the wastewater was for imazalil (2121 ng L-1 
influent in one Ebro’s STP). In sludge, 11 pesticides were detected, being the most frequent 
organophosphates, with a maximum concentration for imazalil (1166 ng g-1 dry weight). Compared 
to the Maximum Allowable Concentrations for pesticides in surface waters (Directive 2008/105/EC), 
only diuron exceeded the 1800 ng L-1 stipulated. 

Removal efficiencies did not reach 80% (organophosphates were -810.47 to 93.11%, azoles and 
ureas were not removed, Fig. 1). Differences in pesticides elimination rates could be related to the 
treatment process used, hydraulic and solid retention times, besides the dilution and temperature 
of the raw sewage and the plant’s configuration, in addition to the different physicochemical 
properties of each compound. These low efficiencies are responsible of the high pesticides 
concentration (e.g. diuron) found in some effluents, which may endanger water quality of 
ecosystems when re-used or directly discharged into rivers. 

Figure 1. Mean pesticide removal efficiency in the 15 STPs 

 
 
 

Channel dynamics and habitat suitability in rivers under global change____________  
 

Ramon J. Batalla 
Universitat de Lleida (UdL) 

rbatalla@macs.udl.cat 

 

iverchannel morphology results from the interaction between flow regime and hydraulics, and 
bed sediments i.e. supply and transport. Channel forms control the functioning of the river as 

ecosystem, and dictates instream habitat conditions used by biota. Therefore, alterations in water 
and sediment transfer lead to adjusting channel geometry and bed composition, subsequently 
modifying associated habitats. As it has been extensively reported global change (induced both by 
climate and landuse) modifies the magnitude and frequency of extreme events such as floods and 
droughts; this phenomenon is particularly relevant for Mediterranean areas, where physical and 
biological processes are in a fragile equilibrium; assessing and predicting effects of global changes 
are thus of key importance for long-term scientific appraisal and management actions. In this 
study, an integrated methodology has been used to assess current bed mobility, sediment transport 
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and habitat suitability in two reaches of representative rivers in the Ebro basin (i.e. Ésera and 
Siurana), which have been intensively monitored for 2 years. Methodology has been based on a 
workflow that encompasses: i) Field data acquisition, ii) Hydraulic modelling, iii) Hydrological and 
sediment transport modelling and, iv) Habitat suitability modelling (Figure 1). Field data obtained 
by means of up-to-date monitoring and sampling techniques are the basis to feed hydraulic, 
hydrological and sediment transport models and, in turn, results enable further running of habitat 
suitability models. Hydrological and sediment transport under different present and future climatic 
scenarios has been obtained and the impacts on sediment transport, bed mobility and habitat 
suitability assessed. 

 
Figure 1. WP3 Workflow: Interaction between river processes and research tasks 

 

Main results show that, in general terms, the two simulated scenarios of climate change yield 
similar results in both sites. Overall, total water yield is expected to decrease notably. Flood 
frequency and magnitude are altered, and changes in seasonal flows and an overall reduction in 
flows are foreseen. The most important physical alteration is derived from the reduction of flood 
frequency and magnitude, since floods are primarily responsible for river morphology and sediment 
transport. Floods are generally reduced leading to more stable river morphology (e.g. entrainment 
threshold for sediment fractions are less frequently exceeded). Changes on suspended sediment 
loads associated to climate change follow different patterns according to climate scenarios: 
whereas in the River Ésera, loads following opposite trends for the two scenarios, in the Siurana 
River, sediment load clearly reduces for both climatic predictions. Furthermore, habitat suitability 
appears to be notably impacted by climate change; however, results indicate that in the Siurana 
residual habitat (i.e. pools) could still provide shelter to fish; whereas in the Ésera, the reduction 
of mean flows may cause higher habitat suitability for fry fish but the risk of stranding may 
increase. Modelling results offer general trends and, despite the quality of the input data, they 
have to carefully interpret since analyses inevitably integrate generalizations and particularities of 
the study sites and monitored years. 
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Determining drought and warming effects on basal resources and stream 
detritivores ____________________________________________________________________________________ 

 
Isabel Muñoz  

Faculty of Biology 
University of Barcelona (UB) 

imunoz@ub.edu 

 

lobal warming will produce 
increases in stream water 

temperatures and future climatic 
scenarios predict an increase in the 
magnitude of droughts in many 
regions, such as the Mediterranean 
basin. Both will potentially affect 
freshwater ecosystem functioning.  

Several experiments were done in the 
field and laboratory to analyze how 
basal resources can change their 
quality due to drought and how these 
changes will affect consumers at 
different temperatures.  

Biochemical quality of different 
stream resources (leaves, biofilm, 
and benthic organic matter) 
submitted to drought conditions has been analyzed.  In general, these resources showed higher C:N, 
C:P and N:P ratios, being more refractory material more difficult to digest by consumers. Content 
of proteins and soluble carbohydrates were lower and drought caused a decrease in the availability 
of essential (i.e. cannot be synthesized de novo by animals) fatty acids. Consumers responded by 
changing their consumption and growth rates when fed low-quality resources.  

Warmer water can affect consumers directly by increasing their metabolic rates and modifying 
their physiology. To compensate their higher metabolic demands animals usually increase their 
consumption rates. In our experiments, when organisms were fed with drought-conditioned leaves 

at warmer temperatures, 
the effects of lower leaf 
quality were more 
pronounced, and the 
consumers exhibited less 
efficient digestion and 
higher mortality. 
Consequently, synergistic 
effects of impaired food 
quality- due to drought 
conditions- and increased 
temperatures exist and 
might not only affect the 
physiology and survival of 
consumers but also extend 
to other trophic 
compartments because 
detritivores mediate 
nutrient cycling in the 
streams. 

This report briefly collects some results from the PhDs of Esther Mas-Martí and Isis Sanpera-Calbet. 
Different colleagues from de University of Girona and ICRA have collaborated in some of these 
experiments. 

 

G 



 

SCARCE Newsletter  Issue 8 . June 2014 . 5 
Copies available at  www.scarceconsolider.es 

Stream biofilm responses to flow intermittency. Thesis summary___________________ 
 

Xisca Timoner 
Resources and Ecosystems 

    Catalan Institute for Water Research (ICRA) 
xtimoner@icra.cat  

 

recently presented my Doctoral 
Thesis at the University of 

Girona, entitled “Stream biofilm 
responses to flow intermittency”. 
Streams experiencing a recurrent 
non-flow phase (i.e., flow 
intermittency) are characteristic 
of world regions with arid and 
semi-arid climates, where 
Mediterranean regions are part 
of. The temporal and spatial 
extent of flow intermittency is 
however increasing globally due 
to climate change, water 
abstraction and direct human 
uses. As a result many streams 
with perennial flow in more 
temperate regions are currently facing flow intermittency. During non-flow streambed sediments, 
and consequently, microorganisms inhabiting these sediments are exposed to desiccation. These 
microorganisms are assembled in biofilms leading a substantial part of the ecosystem processes.  
They recycle the carbon materials, intervene in the nutrient cycles and are on the base of the food 
web, fueling energy to the higher trophic levels. Therefore, understanding how biofilms respond to 
flow intermittency is a primary step in order to unravel the consequences of the increasing spatial 
and temporal extent of flow intermittency on the biogeochemical cycles and on the ecosystem 
functions of temporary streams. 

The main objective of this Thesis was to investigate the biofilm responses to flow intermittency, 
paying special attention to drying, non-flow, and rewetting phases. I did two different field studies, 
one in a Mediterranean headwater stream, where I studied the biofilm growing on the main 
streambed compartmens (cobbles, superficial and subsuperficial sand). I analyzed both structural 
and functional biofilm responses at the cellular level (algae and bacteria), as well as at the whole 
biofilm responses (autotrophic vs heterotrophic processes). The other study was done in a 
subtropical Australian stream, where I studied biofilm functional responses to a rehydration event 
(unpredictable rainfall) that occurred during the non-flow phase. 
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Flow intermittency clearly affects the biofilm structure and function, being the biofilm growing on 
cobbles and the autotrophic processes the most affected by flow intermittency. The maintenance 
of the heterotrophic processes during non-flow, mainly in sandy compartments, is explained by a 
change in the bacterial community through a selection of the most resistant species able to thrive 
under non-flow conditions. Furthermore, biofilm communities showed a high capacity to react 
when favourable conditions occur (rehydration and/or flow resumption) being the biofilm on the 
epilithic the most resilient even though the low biofilm metabolic capacities observed during the 
non-flow phase. Thus, biofilms in temporary rivers are structurally and functionally adapted to flow 
intermittency and these adaptations play a crucial role in recovering the ecosystem functions once 
the flow recovers. Results also suggest that under increasing flow intermittency the organic matter 
acquisition by the biofilm will change towards a higher utilization of carbon compounds especially 
in sand sediments.  

 

Sensitivity analysis as a relevant part of the river basin modelling process________ 
 

María Sánchez Canales  
Technical University of Madrid (UPM) 

maria.scanales@upm.es 

 

odels are one way to predict the behaviour of a real system. They are simplifications of the 
studied reality and always some assumptions have been made. In addition, precise input data 

and parameter values are hard to obtain. All of this reflects that we cannot forecast the future 
with precision and the model outputs are at best inaccurate. A technique to identify to where their 
efforts to improve models and input values should be directed is the sensitivity analysis. 

  
A sensitivity analysis can provide a systematic assessment to calculate the impact of parameter 
value imprecision on output variable values by determination of sensitivity indexes. With these 
indexes is possible identify the key variables and also determine the extent to which parameter 
value uncertainty can be reduced through field investigations, development of better models and 
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other efforts. In other words, a sensitivity analysis could guide research and assist model 
development efforts and also contribute to a better understanding of the relationships between 
model assumptions, input data, parameters and model outputs. 

Integrated Valuation of Ecosystem Services and Tradeoffs (InVEST) is a suite of software models 
developed by Natural Capital Project in the Stanford University. This software is used to map and 
value the benefits from natural environment that human receives as goods and services (ecosystem 
services). These models are based on production functions that define how an ecosystem's structure 
and function affect the flows and values of environmental services. The model runs in a gridded 
map at an annual average time step, and results can be reported in either biophysical or monetary 
terms, depending on the needs and the availability of data. 

The application in a Mediterranean Basin (Llobregat River Basin, NE Iberian Peninsula) of the InVEST 
models and their calibration was performed by Catalan Institute for Water Research (ICRA). After 
this work a sensitivity analysis of InVEST model was developed in a joint effort between Catalan 
Institute for Water Research (ICRA), Stanford University and Technical University of Madrid (UPM). 

The results obtained for water provisioning model show that the annual precipitation is the most 
sensitive one especially in the more humid areas of the watershed. Annual evapotranspiration is 
less sensitive than precipitation but there are some sub-watersheds in which ones it has a higher 
importance. With respect to seasonal precipitation distribution, the model response is negligible 
when this parameter varies in the range that has sense in the study area. Regarding erosion control 
model, the sensitivity analysis results indicate rainfall erosivity and soil erodibility factors as the 
most influential ones for sediment export and retention. In spite of for sediment retention these 
ones are the only sensitive ones, for sediment export other parameters such as cover management 
factor or support practice factor playing a secondary but significant role in the model. 

Currently, in this collaboration, we are developing the extension of the previous methodologies to 
other InVEST models like water purification.  

 

 _________________________________________________________________________________ SCARCE Activities 
 

Publications_____________________________________________________________________________________ 
ince the start of the project, each of the participants of SCARCE has published its scientific 
results in peer reviewed journals with a total of more than 230 papers. Among the high scientific 

production it is worth to highlight the first SCARCE paper in the prestigious journal SCIENCE: 

 Why Should We Care About Temporary Waterways? V. Acuña, T. Datry, J. Marshall, D. 
Barceló, C. N. Dahm, A. Ginebreda, G. McGregor, S. Sabater, K. Tockner, M. A. Palmer. 
SCIENCE, 343 (6175), pp. 1080-1081 

Some selected contributions from the 4th SCARCE International Conference are going to be included 
in the 4th SCARCE Special Issue under the title Towards a better understanding of the links 
between stressors, hazard assessment and ecosystem services under water scarcity. The guest 
editors are Julián Blasco, Alícia Navarro-Ortega and Damià Barceló and the Special Issue will be 
released by the end of 2014 in the journal Science of the Total Environment. Up to date 36 works 
from SCARCE members as well as from external collaborators have been submitted to the journal. 
Among them 10 have been already accepted including: 

 Pharmaceutically active compounds in sludge stabilization treatments: anaerobic and aerobic 
digestion, wastewater stabilization ponds and composting. Juan L. Santos et al. 

 Perfluoroalkyl substances contamination of the Llobregat River ecosystem (Mediterranean 
area, NE Spain). Julián Campo et al. 

 Occurrence and in-stream attenuation of wastewater-derived pharmaceuticals in Iberian 
rivers. Vicenç Acuña et al. 

 The SOLUTIONS project: challenges and responses for present and future emerging pollutants 
in land and water resources Management. Werner Brack et al. 

 Effects of flow scarcity on leaf-litter processing under temperate climate conditions in 
calcareous streams. Aingeru Martínez et al. 
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 Freshwater scarcity effects on the aquatic macrofauna of a European Mediterranean-climate 
estuary Enrique González-Ortegón et al.  

 Anthropogenic effects on greenhouse gas emissions in the Guadalete River Estuary. Macarena 
Burgos et al. 

 Occurrence, spatial distribution and partitioning of EDCs and related compounds in waters 
and sediments of Iberian Rivers. Mira Petrovic et al. 

 Synthetic organic compounds and their transformation products in groundwater: occurrence, 
fate and mitigation. Cristina Postigo et al. 

 

Other dissemination activities_______________________________________________________________ 
As the ending of the project is approaching the dissemination of the results gains importance, apart 
of the scientific dissemination done through the publications and presentations of the project in 
national and international conferences, two main dissemination activities are planned for the last 
months of the project: 

 Scientific book: A book for the Springer Handbook of Environmental Chemistry series with the 
title "Emerging Contaminants in River Ecosystems: Occurrence and Effects under Multiple 
Stress Conditions" and Sergi Sabater, Arturo Elosegi, Damià Barceló and Mira Petrovic as 
editors will be prepare for its release during the first months of 2015. The book is designed as 
a series of linked chapters around the arrival of emerging contaminants, their fate, and the 
risk for biota and ecosystems. Is aimed to outline the main results of the SCARCE project and 
to connect them with the worldwide experiences concerning occurrence, ecosystem 
implications, and policy issues regarding emerging contaminants in rivers. Several 
contributors from SCARCE project as well as international experts on the topics considered 
had already accepted to participate in this book.  

 Technical brochure: Keeping in mind the practical application of the project to the various 
aspects of water Management, a document in the form of technical brochure is going to be 
produced in order to translate the main outputs of the project to Management uses. Several 
policy briefs synthesising the overall outcomes of SCARCE will be included in order to 
guarantee that is full in line with their management language and needs. The brochure is 
aimed at EC policy makers and river basin managers at decision making level, as a help for 
the elaboration of the forthcoming River Basin Management Plans (RBMP) and Programmes of 
Measures (PoMs). 

 

 ______________________________________________________________________________ Forthcoming Events 

 
Final SCARCE International Conference: River conservation under water scarcity: Integration of 
water quantity and quality in Iberian Rivers under global change 

20-21 Octubre 2014, Tarragona, Spain 

• More information at www.scarceconsolider.es 
 

Several sessions on SCARCE topics are planned for the SETAC Europe 25th Annual Meeting: 
Environmental protection in a multi-stressed world: challenges for science, industry and 
regulators 

3-7 May 2015, Barcelona, Spain 

• More information at www.barcelona.setac.eu 
 

 
>>>>>>>>> Contributing to the Newsletter 

If you wish to contribute to a future issue of the Newsletter or announce a 
forthcoming event, please contact: alicia.navarro@idaea.csic.es 
 

 



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


