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Abstract The spatio-temporal varying characteristics of
dissolved inorganic nitrogen, reactive phosphate (RP),
chemical oxygen demand (COD), and dissolving oxygen
(DO) in Tianjin coastal seawater were investigated based on
observation from May 1996 to October 2006. The concen-
trations of dissolved inorganic nitrogen (DIN), RP and COD
ascended gradually and their varying ranges were 0.103—
2.432, 0.009-0.12, and 0.8-2.9 mg L', respectively.
While DO in seawater decreased from 8.9 to 6.1 mg L'
gradually. Those indicated that human-induced eutrophica-
tion occurred and the seawater quality deteriorated. The
spatial distributions of DIN, RP and COD were largely
uniform, where isopleths generally descended from estua-
rine zones and bays to the central areas and from northern
area to southern area, indicating that continental input is the
dominant source of those pollutants. Especially, peak zones
of those pollutants usually appeared near estuaries, Tianjin
harbors, and dumping site of dredged sediment, which
indicates that the urban and industrial sewage, shipping
waste, dredged soil were the main sources for those con-
taminants in seawater.

Keywords Inorganic nitrogen - Reactive phosphate -
Tianjin - Long-term variation

S.-t. Peng - M.-x. Dai - Y. Hu - Z.-p. Bai (X))
College of Environmental Science and Engineering,
Nankai University, 300071 Tianjin, China

e-mail: zbai @nankai.edu.cn

S.-t. Peng - M.-x. Dai - R. Zhou

Laboratory of Environmental Protection in Water Transport
Engineering, Tianjin Research Institute for Water Transport
Engineering, 300456 Tianjin, China

@ Springer

Tianjin city is located at the northern China and the west of
the Bohai Bay. It is the third largest industrial and com-
mercial city in China. The urban sewage and industrial
wastewater of Tianjin were drained into the Bohai Sea by
Haihe River, Yongding River, Duliujian River and so on.
Tianjin is a famous littoral city with the greatest harbor in
China. Tianjin coastal sea has an area of 3,000 km? and a
coastline of 153 km.

During the recent two decades, with rapid economic
development, the seashore area of Tianjin has achieved
much more than before in port construction, chemical
industry, shipbuilding industry and coastal aquaculture.
Meanwhile, the coastal eco-environment is seriously con-
taminated by the anthropogenic activities and the seawater
quality deteriorated gradually.

In recent years, many studies have been carried out on
the pollution status of Chinese coastal sea, including Ji-
aozhou Bay, Shenzhen Bay, South China Sea (Fu et al.
2007; Chen and Jiao 2007; Chen et al. 2006). Those studies
mainly focused on heavy metals, PAHs, PCBs, surfactant
and various pollutants in marine sediment. The studies on
the seawater pollution of Bohai Bay (the coastal sea of
Tianjin) were less than those of other marine areas in
China. Wang and Wang (2007) had found that the con-
centrations of Pb, Hg, Cu and As in the seawater of Bohai
Bay were significantly higher than those in other marine
areas of the Bohai sea due to larger anthropogenic input.
According to China ocean environmental quality bulletin
(http://www.soa.gov.cn), the environmental quality of
Tianjin coastal sea deteriorated at a rapid pace during the
last decade and the inorganic nitrogen, and reactive phos-
phate were considered as the dominant pollutants, which
will lead to seawater eutrophication and high frequent
occurrence of algal blooms in seawater. The eutrophication
problem is one of the most serious environmental issues in
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sea aquatic ecosystem and in long term this will profoundly
influence the marine ecosystem structure (Lancelot et al.
1987). Since the algal blooms occurred in Taihu Lake and
Caohu Lake in China, the eutrophication problem of inland
lakes has attracted many researchers’ interest (Yang et al.
2007; Wang et al. 2007). However, to our knowledge, there
is rare study investigating the eutrophication problem of
China coastal seawater though eutrophication is the prin-
cipal factor influencing the seawater quality in China
(http://www.soa.gov.cn).

The present paper is filling this gap and giving detailed
information on the long-term variation and spatial distri-
bution of nutrient elements including inorganic nitrogen
and reactive phosphorus in the area of Tianjin coastal sea.
Twenty-one sites (located from 117°37" E to 118°00’ E,
from 38°36’ N to 39°11’ N) located throughout the Tianjin
coastal sea were selected as the sampling sites (Fig. 1). To
investigate the influence of the inflowing rivers, dredged
soil, and harbors on the distribution of inorganic nitrogen
and reactive phosphates in Tianjin coastal sea, five sites
near the estuarine zone of five rivers (sites of 2,7,12, 13 and
17), one site near dredged soil (site 18), two sites near
Tianjin Harbor (sites of 6 and 8) were selected as the
sampling sites, respectively. To evaluate seasonal variation
of seawater quality, seawater samples were collected in
three periods of one year, i.e., spring (May), summer
(August) and autumn (October).

Materials and Methods

The seawater sampling procedure was based on the Stan-
dard Method of GB3097-1997. One liter of surface water
was collected in glass bottles. All samples were transported
to the laboratory, where water samples were filtered
immediately with 0.45 um (effective pore size) filters.
Filtered water samples were extracted and analyzed within
3 days. The filters were stored at —20°C refrigerator.

=

Fig. 1 Twenty-one sampling sites distributing throughout the Tianjin
coastal sea

The parameters of water quality, including ammonium
nitrogen (NH4-N), nitrate nitrogen (NO3-N), nitrite nitro-
gen (NO,-N), reactive phosphates (RP), dissolved oxygen
(DO), and chemical oxygen demand (COD), were mea-
sured in this study. Inorganic nutrients were determined
directly after sampling, following classical spectrophoto-
metric methods, i.e., Strickland and Parsons (1972) for
NOs-N, Grasshoff et al. (1983) for PO, and Koreleff (1969)
for NH,4-N. The detection limits of NH4-N, NOs-N, NO,-N
and RP were 0.004, 0.007, 0.003 and 0.002 mg L_l,
respectively, in this study. And the analysis methods of
COD and DO in seawaters were strongly based on the
National Standard methods of GB17378.4-1998. Sea
water’s COD was measured by alkalic potassium per-
manganate and DO was measured by ometric method.

Results and Discussion

The spatio-temporal varying characteristics of inorganic
nitrate (NO,~, NO;~, and NH,"), reactive phosphate,
COD and DO were shown and elucidated in this section.
The results of those parameters shown in long-term vari-
ations were the average values of all data obtained at
twenty-one sites in every year. The result of each site in
spatial distribution of every year was the average value of
the data in three sampling periods.

As shown in Fig. 2, the nitrate nitrogen (NO5-N) was the
dominant component of inorganic nitrogen, followed by
ammonium nitrogen (NH4-N) and nitrite nitrogen (NO,-N)
in Tianjin coastal sea. The concentrations of NO3-N, NHy-
N and NO,-N in seawater were the minimum in 1996 with
concentrations of 65.2 + 32.7, 59.6 £ 43.8, and 17 +
15.5 ug L', respectively. As time goes on, concentrations
of NO3-N, NH4-N and NO,-N increased gradually and
reached their maximum of 394 £ 291 302 + 249 and
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Fig. 2 Temporal variations of NO,, NO3;~ and NH, " from the year
of 1996 to 2006 in Tianjin coastal sea
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86 £ 57 ng L_l, at the years of 2001, 2004 and 2004,
respectively, which were almost six-times higher than their
minimum levels. After the year of 2004, the concentrations
of NOs-N, NH4-N and NO,-N remained at the stable level
in the following year. In Fig. 3, an annual ascending ten-
dency was found in the concentration of inorganic nitrogen
with its minimum (143 + 68 g LY at 1996 and its
maximum (699 + 410 pg L™ at 2004. After 2004, the
concentration of DIN showed an annual decreasing ten-
dency, which might attribute to the increasing of treatment
capacity of urban sewage in Tianjin.

The spatial distribution of inorganic nitrogen in Tianjin
coastal Sea in 1996, 2000 and 2005 was shown in Fig. 4. In
the year of 1996, the concentration of inorganic nitrogen
was high (with average concentration of 200 pg L™') in
the north of Tianjin costal sea including the sampling sites
(1, 2, 4, 5, and 17) near the estuary of Haihe River and its
adjacent area and low (with average concentration of
50 pg L™") in the southern oceanic area such as the sam-
pling sites (7, 8, 9, 13, 16, 21) at offshore sea. From the
year of 1996 to 2005, the difference of DIN concentrations
between the northern area and southern area faded away
gradually. In the year of 2005, the DIN concentration at the
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Fig. 3 Temporal variations of inorganic nitrogen (DIN) and reactive
phosphate (RP) from the year of 1996 to 2006 in Tianjin coastal sea.
The value of RP in plot was the ten-time of actual value

Fig. 4 Spatial distribution of
concentration of inorganic
nitrogen in Tianjin coastal sea in
1996, 2000 and 2005,
respectively. (isopleths are

mg L")
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11 sampling sites (account for 54%) was higher than
500 pug L™, which was slightly inferior to the grade-four
sea water quality standard of China. Moreover, the sea
water near the estuaries of Yongding River (sites of 2 and
17), Haihe River (sites of 6 and 7) and Duliujian River (site
12) with DIN concentrations above 800 g L_l, which
indicated the discharge from those rivers was the dominant
source of DIN in seawater and the significant increase of
DIN input from rivers inflow in the year of 2005.

As shown in Fig. 3, the concentration of RP increased
from its minimum (15.8 ug L™") at the year of 1996 to its
maximum (32.9 pg L") at the year of 2004, which indi-
cates that the water quality of Tianjin coastal sea was
deteriorated gradually and cannot reach to the grade-two
sea water quality standard of China after the year of 2004
(as shown in Table 1). The horizontal distribution of RP
indicated that in the year of 1996 RP concentration was
higher in the northern area of Tianjin coastal sea compared
with those in the southern area and showed its peak con-
centration near the Northern coastal sea, which was
contaminated by industrial sewage from the Hangu city. In
the year of 2001, the spatial distribution of RP was similar
with that in 1996 but the peak zone appeared in the site 2
near the estuarine zone of Yongding River other than the
site 1 near Hangu coastal sea. Moreover, two peak zones
including site 1 and site 2 appeared in the spatial distri-
bution of 2005 with the maximum concentrations of
85 ug L™" and 71 pg L™, respectively. It should be noted
that the RP concentrations in the inshore sea were

Table 1 Sea water quality standard of China for inorganic nitrogen
and reactive phosphate

Sea-water quality Grade- Grade- Grade- Grade-
standard one two three four
Inorganic nitrogen (ug L™") <200 <300 <400 <500

Reactive phosphate (jig Lfl) <15 <30 <30 <45
COD (mg L™ <2 <3 <4 <5
DO (mg L") >6 >5 >4 >3

0.20 1.04

0.84
0.16

0.64
0.12
0.44

0.08 0.24

0.04 0.04
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Fig. 5 Spatial distribution of
concentration of reactive
phosphate in Tianjin coastal sea
in 1996, 2001 and 2005,
respectively. (isopleths are

mg L7

considerably higher than those of offshore sea in the
3 years, as shown in Fig. 5.

As shown in Fig. 6, the COD in Tianjin coastal sea
increased from 1.26 mg L™" in 1996 to 1.67 mg L™' in
2006 and the DO decreased from 8.68 mg L™ in 1996 to
7.28 mg L™" in 2006. The varying tendencies of COD and
DO indicated that the water quality of Tianjin coastal sea
was deteriorating gradually, which is consistent with the
conclusion from the tendency of DIN and RP. However, in
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Fig. 6 Temporal variations of COD and DO from the year of 1996 to
2006 in Tianjin coastal sea

Fig. 7 Spatial distribution of
concentration of COD in Tianjin
coastal sea in 1996, 2001 and
2005, respectively. (isopleths
are mg L™
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terms of COD and DO, the seawater quality was superior to
the Grade-one sea water quality standard of China, which
implied the pollution from COD and DO in Tianjin sea-
water was minor compared with those from DIN and RP.
The spatial distribution of COD (Fig. 7) in the year of 1996
indicated that the COD was higher in the sea near Tianjin
harbor (site 6 and 8 with concentration of 1.5 mg L™")
and marine aquaculture (sitel8 with concentration of
1.4 mg L™Y). In the year of 2001, the COD concentration
in the estuarine zone of Yongding River (site 2 and 17 with
concentration of 2.4 mg L™") was significantly higher than
those of other area in Tianjin coastal area and also higher
than those in 1996. In the year of 2005, the COD in almost
all sampling sites were elevated compared with those same
sites in 1996 and 2001, especially, the sites near Tianjin
harbor and the estuarine zone of Yongding River with peak
concentrations of 3.5 and 3.2 mg L™".

The temporal variations of DIN, RP, and COD in
Tianjin coastal sea were almost similar with each other and
all showed an ascending tendency while DO concentration
decreased with the time. Those temporal variations indi-
cated that the seawater was severely contaminated and the
seawater quality was gradually deteriorated especially by
the nutrient compositions (DIN and RP). Continental input
and river inflow was considered as the dominant sources
for DIN and RP. The annual average import of DIN, RP,
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and COD from sewage along the Tianjin coastal Sea was
about 10,597 t, 684 t, and 443751t, respectively, in 2004
(SOA, 2004). In addition, industrial wastewater, shipping
wastewater, discharge form dredged sediment, wastewater
from marine aquaculture and so on were the important
sources of the seawater pollutants.

As mentioned above in this section, in terms of DIN and
RP, the water quality of Tianjin coastal sea was inferior to
the Grade-three and even Grade-four Sea water quality
standard of China while in terms of COD and DO the water
quality was just inferior to the Grade-one in 2006. This
phenomenon confirmed that the DIN and RP were the
dominant pollutants in Tianjin coastal sea as the SOA
conclusion.

As shown in Figs. 4 and 5, the spatial distributions of
DIN and RP were extremely similar in the same year,
which indicated DIN and RP had the common sources. It
was reported that anthropogenic nitrogen in rivers mainly
originates from the leaching of fertilized agricultural soils,
from domestic wastewater discharge, and from atmo-
spheric deposition while phosphorus is mainly linked to
domestic wastewater (Brion et al. 2004). The similar dis-
tributing patterns of DIN and RP indicated that domestic
wastewater was the common source for DIN and RP. In the
years of 1996, the peak levels of DIN and RP appeared near
estuarine zone of Yongding River, which indicated the
rivers in flow was responsible for the high levels of DIN
and RP. Yongding River is the drainage river of urban
wastewater from Beijing city and Tanggu city. The spatial
distribution of DIN and RP of 2001 was similar with that of
1996 but the peak concentrations were higher than those of
1996. Up to 2005, the distributing patterns of DIN and RP
were quite different with those of 2001 and 1996. Peak
zones appeared not only near estuarine zone of Yongding
River but also near Tianjin harbor, estuarine zone of Haihe
River and Duliujian River, Tanggu industrial district and
the dumping site of dredged soil (site 18). In the spatial
distribution of DIN and RP, isopleths largely descended
from the inshore sea to the offshore, indicating continental
inputs significantly elevates the levels of DIN and RP.

Fig. 8 Spatial distribution of
concentration of DO in Tianjin
coastal sea in 1996, 2001 and
2005, respectively. (isopleths
are mg L™
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Moreover, in the spatial distribution of 2005, some offshore
sea (site 19) also with high DIN concentration indicated the
continent input was not the only influence on pollutant
levels. Wang and Wang (2007) reported that the dynamics
of sea water masses or the biochemical processes can also
influence the distributing pattern of oceanic pollutants.

The ascending tendency of average COD value in
Tianjin coastal sea with the time indicated that the con-
centration of organic material in sea water was elevated
gradually. The spatial distribution of COD in 1996 show
high COD levels near Tianjin Harbor (sites 6 and 8) and the
marine aquaculture (such as sites of 10 and 18), where
many organic material was discharged. In the year of 1996,
the estuarine zones were not the area with peak COD level
while in 2001 the estuarine zones of Yongding River were
the area with high COD level (near 2.20 mg LY. The
spatial distribution of COD in 2006 was quite different
with those of 1996 and 2001. COD level of most coastal
sea (16 sites) was higher than 1.70 mg L™" in 2005 but
there were only 2 sites in 1996 and 2001. As shown in
Fig. 7, the peak COD level appeared in the estuarine zones,
which indicated the input from river drainage was the
dominant source for COD in those years. DO in sea water
has a negative correlation with COD. So the varying pat-
terns of isopleths in DO spatial distribution were contrary
to those of COD (Fig. 8).

From the long-term observation of Tianjin coastal sea-
water, it can be concluded that the seawater quality was
deteriorated gradually. Inorganic nitrogen and reactive
phosphate were considered as the dominant pollutants
which had negative influence on seawater quality. In terms
of DIN and RP, the seawater quality of Tianjin coastal sea
were inferior to the Grade-four and Grade-two sea water
quality standard of China, respectively, in most area of
Tianjin coastal seawater in 2006. The spatial distributions
of DIN, RP and COD were largely uniform, where isop-
leths generally descended from northern area to southern
area and from estuarine zones and bays to the central areas.
Conversely, for dissolved oxygen relatively high concen-
tration was appeared in offshore areas but inshore area.
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Those varying pattern indicated the continent input from
human activities was the dominant source to those pollu-
tants. In addition, the discharge form the dredged soil was
an important source.

Acknowledgments This work was supported by the Fund for
Development of Science and Technology in Tianjin Research Insti-
tute for Water Transport Engineering (TSK070206A, TSK07020203).

References

Brion N, Baeyens W, Galan S, Elskens M, Laane R (2004) The North
Sea: source or sink for nitrogen and phosphorus to the Atlantic
Ocean? Biogeochemistry 68:277-296

Chen K, Jiao J (2007) Metal concentrations and mobility in marine
sediment and groundwater in coastal reclamation areas: a case
study in Shenzhen, China. Environ Pollut 151:576-584

Chen B, Duan JC, Mai BX, Luo XJ, Yang QS, Sheng GY, Fu JM
(2006) Distribution of alkylphenols in the Pearl River Delta and
adjacent northern South China Sea, China. Chemosphere
63:652-661

Fu M, Li Z, Gao H (2007) Distribution characteristics of nonylphenol
in Jiaozhou Bay of Qingdao and its adjacent rivers. Chemo-
sphere 69:1009-1016. doi:10.1016/j.chemosphere.2007.04.061

Grasshoff K, Ehrnardt M, Kremling K (1983) Methods of seawater
analysis. Verlag-Chemie, Weinheim, New York, p 317

Koreleff F (1969) Direct Determination of ammonia in natural waters
as indophenol blue. International Council for the Exploration of
the Sea, Charlottenlund, Denmark, pp 19-22

Lancelot C, Billen G, Sournia A, Weisse T, Colijn F, Veldhuis M,
Davies A, Wassmann P (1987) Phaeocystis blooms and nutrient
enrichment in the continental coastal zones of the North Sea.
Ambio 16(1):38-46

Strickland JDH, Parsons TR (1972) A practical handbook of seawater
analysis. Fisheries Research Board of Canada Bulletin, Ottawa,
167, p 310

Wang C, Wang X (2007) Spatial distribution of dissolved Pb, Hg, Cd,
Cu and As in the Bohai Sea. J Environ Sci 19:1061-1066. doi:
10.1016/S1001-0742(07)60173-9

Wang X, Lu Y, Han J, He G, Wang T (2007) Identification of
anthropogenic influences on water quality of rivers in Taihu
watershed. J Environ Sci 19:475-481. doi:10.1016/S1001-0742
(07)60080-1

Yang H, Shen Z, Zhu S, Wang W (2007) Vertical and temporal
distribution of nitrogen and phosphorus relationship with their
influencing factors in aquatic-terrestrial ecotone: study in Taihu
Lake, China. J Environ Sci 19:689-695. doi:10.1016/S1001-
0742(07)60115-6

@ Springer


http://dx.doi.org/10.1016/j.chemosphere.2007.04.061
http://dx.doi.org/10.1016/S1001-0742(07)60173-9
http://dx.doi.org/10.1016/S1001-0742(07)60080-1
http://dx.doi.org/10.1016/S1001-0742(07)60080-1
http://dx.doi.org/10.1016/S1001-0742(07)60115-6
http://dx.doi.org/10.1016/S1001-0742(07)60115-6

	Long-Term (1996-2006) Variation of Nitrogen and Phosphorus and Their Spatial Distributions in Tianjin Coastal Seawater
	Abstract
	Materials and Methods
	Results and Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


