
INTRODUCTION
In the present study we investigated the influence

of the Wastewater Treatment Plant of Psitalia on

the distribution and chemical behaviour of copper
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ABSTRACT
The establishment of the Wastewater Treatment Plant of Athens is considered as the main factor con-

tributing to the improvement of water quality and recovery of the marine ecosystem in Saronicos gulf

as it removes significant percentage of pollutants entering the gulf, including heavy metals.

The comparison of concentrations of dissolved and particulate copper during 1993, 1994 (before the

operation of the plant) and 1998, 1999 and 2000 (after the beginning of the operation) revealed that

some changes in the distribution of copper occurred because of this major change concerning the pol-

lution sources of the gulf. 

The effects are both direct, like the increased concentrations in the sediments near Psitalia and the

slight decrease of mean values of dissolved copper and indirect,  associated with the decrease of dis-

solved oxygen in the deep water of the western basin, i.e. the decrease of dissolved copper in this layer

and the increase of copper concentrations in surface sediments. 

The general conclusion of this study is that the overall picture of copper pollution of the gulf has dif-

ferentiated but not radically changed.
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in Saronicos gulf. For this purpose we have cho-

sen to compare concentrations of dissolved and

particulate copper before the start of operation of

the treatment plant (1993-1994) and after a few

years (1998-2000). We also analysed sediment

cores received in the year 2000. 

Saronicos gulf, in the vicinity of Athens, is consid-

ered to be among the most polluted Greek gulfs.

The area of the gulf is about 2600 km2 and the

maximum depth is 450 m. About 40% of the

country's industries are located on the coast of

Attiki, along the northern part of the gulf. Some

large industries (oil refineries, shipyards, chemi-

cal plants, food, metal, cement industries etc.) are

located within the Elefsis gulf. Navigation and

shipping related activities are additional sources

of pollution, since Piraeus harbour is one of the

main Mediterranean ports. 

Until 1995 the effluents of Athens (more than

6x105 m3 d-1) were discharged, untreated, in the

shallow waters of Keratsini bay through the

Central Sewage Outfall. The operation of the

Wastewater Treatment Plant of Athens began by

the end of 1995. The treatment plant was built on

Psitalia Island (a historical small island between

Salamis and the coast of Attiki). The plant, until

this day, includes primary treatment of the efflu-

ents in deposition tanks, for the removal of sus-

pended solids and part of the organic load, and

treatment of the resulting sewage sludge before

discharge to a sanitary landfill. The treated efflu-

ents are discharged near bottom (60 m depth)

through two pipes at a distance of about 1.9 km

from the coast. Measurements of the effluent

quality have revealed that the system removes

about 60 % of the suspended solids and 34 % of

organic matter. The average daily flow is 638x103

m3 d-1 and the average hourly flow 29.8x103 m3 h-1.

The maximum total polluting load is on February

and the minimum on August. (Vilioti and

Dassenakis, 1999). The mean removal of copper

from the effluents after primary treatment at the

plant has been measured to be about 45 %

(Firfilionis, 2003). A secondary treatment plant is

nearly under completion, for further reduction of

the polluting load discharged to the gulf.

The marine environment of Saronicos gulf is

monitored since 1986, in the framework of the

MED-POL/ UNEP National Monitoring Project

(Dassenakis et al., 2001). The results of this on

going project indicate that Elefsis gulf is the most

polluted part of Saronicos. Intermittently anoxic

conditions are developed every summer in Elefsis

gulf below 15 m, due to the intense stratification

of the water column. This phenomenon occurs

every summer regardless of the pollution of the

gulf (Scoullos and Riley, 1978).

The adequate renewal of water masses in the

eastern part of the gulf has prevented the appear-

ance of significant ecological degradation. On the

contrary, in the western part of the gulf (which is

deeper and less affected by polluting activities)

the renewal of water is very slow. In the last few

years and after the establishment of the treatment

plant, a permanent decrease of dissolved oxygen

is observed in the deeper layer (under 100 m) of

the western basin (Psilidou et al., 1997). The efflu-

ents of the treatment plant, transported there

through near bottom currents, may be responsible

for this phenomenon. 

Copper is widely distributed in nature and it is

one of the main trace elements from an environ-

mental point of view. It is used primarily in elec-

trical, construction and piping industries and also

has important pharmaceutical and agricultural

uses. Copper is highly toxic to most aquatic

organisms in relatively low concentrations. In the

Mediterranean region, an important source of

copper to the coastal marine environment is its

use as a fungicide in vineyards. Following the

restrictions in the use of antifouling paints con-

taining TBTs, the use of copper based paints has

increased (UNEP, 1993). Levels of dissolved and

particulate copper in Saronicos gulf, the Aegean

Sea and the Open Mediterranean are given in

Table 1.

METHODS
Seawater samples were collected seasonally (4

times per year, 40 samples per sampling) with

polypropylene sampling bottles and were filtered

through preweighed 0.45 ìm Millipore mem-

brane filters for the collection of particulate mat-

ter. The filters were treated with boiled concen-

trated HNO3 in Teflon screw capped beakers.

Dissolved copper was determined after precon-

centration with Chelex-100 resin columns (Riley

and Taylor, 1968; Scoullos and Dassenakis, 1984).

Standard addition experiments have shown that

the recovery of Cu is about 95 % (Rapti, 2000). A

Varian 640-Z Graphite Furnace A.A.S. with

background correction based on the Zeeman
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Effect was employed for the analysis.

Small sediment cores (about 20 cm) were collect-

ed in February 2000, with a box corer and divided

in parts of 5cm each. The sediment samples were

wet sieved through nylon net with openings of

61ìm for separation in two fractions (sand / silt &

clay) and dried at room temperature. Copper was

determined in the silt & clay sediment fraction,

which is considered to be the most interesting for

trace metal studies. (Forstner and Salomons,

1988; Rabbiti et al., 1983). The total copper con-

tent of the sediment was determined after treat-

ment with a mixture of HNO3 - HClO4 - HF in a

Pro-Labo 401 microwave apparatus (UNEP,

1985). The extractable fraction of copper was

determined after treatment with 0.5 N HCl in

room temperature (Agemian and Chau, 1976).

Copper concentrations were measured with a

Varian SpecrtAA-100 Flame A.A.S. 

Organic carbon in sediment samples was mea-

sured with the method of Gaudette et al., 1974.

Saronicos gulf and the grid of stations are shown

in Figure 1. The gulf is subdivided into four sec-

tions:

137THE DISTRIBUTION OF COPPER IN SARONICOS GULF AFTER THE OPERATION

Area Dissolved copper (ìg l-1) Particulate copper (ìg l-1)

Saronicos gulf (1986-1993)

Mean 1.25 0.27

Range 0.10-10.7 0.02-2.11

North Aegean Sea (1997-1998)

Mean 0.9 -

Open Mediterranean (1990)

Range 0.10-0.40 -

Table 1. Comparative concentrations of dissolved and particulate copper 

(Dassenakis et al., 2000; Zeri and Voutsinou, 2003)

Figure 1: Map of Saronicos Gulf
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1. The South Gulf (external stations 12, 13) with

maximum depth 200 m, 

2. The West Gulf (central stations 4, 5, 6, 11) with

depths between 90 - 400 m,

3. The East Gulf (internal stations 14, 15, 7, 8A,

8B, 9, 10) with depths up to 100 m, 

4. The Elefsis gulf (stations 1, 2, 3) with depths up

to 30 m.

The most interesting stations for the present

study are: 7 (near the exit of the old pipe), 14 (the

nearest stations to Psitalia) and 11 (the deepest

station).

RESULTS AND DISCUSSION
Dissolved and particulate copper
The mean dissolved, particulate and total concen-

trations of copper as well as the percentage of

particulate copper on the total concentration are

given in Table 2. Concentrations of copper are

given for each sub area of the gulf. The time peri-

od chosen for the scope of the present paper is

from 1993 until 2000.

A lot of significant seasonal variations of the dis-

solved copper concentrations have been observed

since 1986 (Scoullos et al., 1994), however maxi-

138 DASSENAKIS et al.

Dissolved Particulate Total % P/T

1993

ELEFSIS 0.88 0.19 1.07 18

WEST 0.45 0.08 0.53 15

SOUTH 0.51 0.04 0.25 16

EAST 0.30 0.06 0.36 17

MEAN 0.46 0.09 0.55 17

1994

ELEFSIS 2.14 0.12 2.26 5

WEST 1.32 0.04 1.36 3

SOUTH 1.24 0.05 1.29 4

EAST 1.63 0.06 1.69 4

MEAN 1.58 0.07 1.65 4

1998

ELEFSIS 0.79 0.22 1.01 22

WEST 0.43 0.18 0.61 30

SOUTH 0.66 0.1 0.76 13

EAST 0.27 0.14 0.41 34

MEAN 0.54 0.16 0.70 23

1999

ELEFSIS 1.37 0.24 1.61 15

WEST 0.75 0.08 0.83 10

SOUTH 0.76 0.09 0.85 11

EAST 0.58 0.12 0.70 17

MEAN 0.87 0.13 1.00 13

2000

ELEFSIS 0.44 0.16 0.60 27

WEST 0.16 0.06 0.22 28

SOUTH 0.09 0.04 0.13 28

EAST 0.16 0.07 0.23 30

MEAN 0.21 0.08 0.29 28

Table 2: Mean Copper concentrations (ppb-ìg l-1) for the sub regions of the Gulf
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mum values were measured during 1994. In all

the years the Elefsis gulf was the most enriched

part of Saronicos. After 1994 a decreasing trend

in the values of dissolved copper was observed.

The opposite trend was observed in the case of

particulate copper. During 1998-1999 there was

an increase in both the concentrations and per-

centages of particulate copper in comparison to

the period of 1993-1994. As in the case of dis-

solved copper the highest values of particulate

copper were observed in the Elefsis gulf (Table 2).

The distributions of measurements presented in

Figures 2 and 3 reveal that during 1994 there was

a substantial increase in dissolved copper levels in

the gulf since the percentage of low values was

very small. Small percentage of low values was

139THE DISTRIBUTION OF COPPER IN SARONICOS GULF AFTER THE OPERATION

Figure 2: Percentages of values in certain concentration ranges for dissolved copper

Figure 3: Percentages of values in certain concentration ranges for particulate copper
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also observed in 1999, whereas the highest per-

centage of low values was measured in 2000. The

comparison of 1993 and 1998 indicates similar

percentages of high and low values.

For particulate copper the distributions of 1998

and 1999 show a decrease of low values and an

increase of the higher ones. This indicates an ele-

vating trend in the pollution of the gulf probably

from various sources other than the wastewater

treatment plant. The pattern of 2000 is similar to

the patterns of 1993 and 1994, with return to

lower values. The lack of data for the period

between 2001 and 2003 does not allow us to char-

acterize the decreasing trend in the dissolved and

particulate copper values of 2000 as permanent.

A similar pattern is observed for the mean con-

centrations of copper in station 7 near the old

Central Sewage Outfall of Akrokeramos in

Keratsini bay. The results for station 7 are pre-

sented in Figures 4 and 5.

The values of dissolved copper were reduced dur-

ing 1998-2000 in comparison with 1994.

140 DASSENAKIS et al.

Figure 5: Mean values of dissolved copper for station 7

Figure 4: Mean values of dissolved copper for station 7
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In contrast, an increasing trend is observed in the

case of particulate copper for 1998-1999 in spite

of the lower input from the old outfall. The mean

value in 2000 is similar to the values of 1993-1994. 

Some additional sources of copper in the neigh-

bouring industrial area may be the cause for this

observation, which is accompanied by an increase

of easily extractable copper in the surface sedi-

ment of station 7 (Figure 9).

The mean concentrations of copper in the two

characteristic water layers of the deepest station

11 are compared in Figures 6 and 7. The thermo-

cline there is usually observed between 70 and 90

m. The dissolved oxygen concentration was very

low in the deeper layer during 1998 and 1999 (<

2.0 mg l-1) (Tsorova, 2000). 

Concerning dissolved copper (Figure 6), in 1993

and 1994 higher values were measured below

100m probably due to the dissolution of easily

extractable copper from the sediments. During

141THE DISTRIBUTION OF COPPER IN SARONICOS GULF AFTER THE OPERATION

Figure 6: Mean values of dissolved copper (ppb-ìg l-1)

below and over the thermocline for station

11 (Abbreviations: Dis=Dissolved)
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1998 and 1999 the values below 100m were lower,

probably because of the existence of hydrogen

sulfide, which leads to deposition of CuS. For the

same possible reason, deposition to sediments,

the concentrations of particulate copper were

lower below 100 m in 1999 and 2000 (Figure 7).

This hypothesis is supported by the increased lev-

els of extractable copper in the surface sediments

of Station 11 (Figure 9).

The effect of the change of the redox conditions

was stronger in the case of manganese due to the

formation of soluble Mn(II): in 1993 the mean

concentration over 100 m was 0.31 ppb and below

100 m, 0.24 ppb whereas in 1999 the same values

were 0.19 ppb and 0.65 ppb.

Sediments
The increased concentration of organic carbon in

the upper sediment layer of station 14 reveals the

influence from the treatment plant effluents

whereas the similar pattern in station 11 indicates

that the anoxic conditions decrease the decomposi-

tion rate of organic compounds. At station 7 there

is a decrease of organic carbon in the upper layer

of the sediment core, which indicates the beginning

of bioremediation processes in the area (Figure 8).

142 DASSENAKIS et al.

Figure 7: Mean values of particulate copper (ppb-ìg l-1)

below and over the thermocline for station

11 (Abbreviations: Part = Particulate)
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The vertical distributions of copper in sediment

cores of stations 7, 11, and 14 that are presented

in Figure 9 indicate that the effluents of Psitalia

are a significant source of copper and affect the

levels of this metal in the sediments of the neigh-

boring areas (station 14).

The significant increase of extractable copper in

the upper layer of the sediment in station 11 can

be attributed to the almost anoxic conditions that

prevail in the area and lead to the deposition of

dissolved copper and to increased organic carbon

content. There is also the possibility that part of

the load from Psitalia is transported to the west-

ern part of Saronicos (Tsorova, 2000).

Finally, at station 7 the values of easily extractable

copper show that there is input of particulate cop-

per whereas the total concentrations remain similar.

CONCLUSIONS
The establishment of the Wastewater Treatment

Plant of Athens is now considered as the main

factor contributing to the recovery of the marine

ecosystem and the improvement of water quality

in Saronicos gulf.

The effects of the operation of the wastewater

treatment plant on the distribution of copper in

Saronicos gulf are of two types: 

(a) Direct effects like the increased concentra-

tions in the sediments near Psitalia and the slight

decrease of mean values of dissolved copper. 

(b) Indirect, associated with the decrease of dis-

solved oxygen in the deep water of the western

basin, i.e. the decrease of dissolved copper in this

layer and the increase of copper concentrations in

surface sediments. 

The general conclusion of this study is that the

overall picture of copper pollution of the gulf has

differentiated but not radically changed. However

the interruption of the MED-POL/ UNEP

National Monitoring Project has caused a gap in

the time series of trace metal data for Saronicos

for the time period 2001-2003. This gap in the

data series does not allow us to extract safe con-

clusions about the influence of the treatment

plant in copper distributions. The monitoring of

the gulf was recently restarted. This fact will allow

us to evaluate the present state of metal pollution

in Saronicos and the effect from the impending

operation of the secondary wastewater treatment

facilities.

143THE DISTRIBUTION OF COPPER IN SARONICOS GULF AFTER THE OPERATION

Figure 8: % Organic carbon in sediment cores
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Figure 9: Copper concentrations (ppm-mg l-1) in sediment cores (Abbreviations: Tot=Total, Extr=Easily

extractable)

REFERENCES
Agemian F. and Chau A.S.Y., (1976), Evaluation of extraction techniques for the determination of met-

als in aquatic sediments, Analyst. 101, 761-767.
Dassenakis M., Kapiris K., Pavlidou A., (2000), Chapter 15: The Aegean Sea in 'Seas at the millennium:

an environmental evolution' Ed.: Sheppard C., Pergammon, Elsevier Science Ltd.
Dassenakis M., Tsorova D. and Stathopoulou E., (2001), The pollution control in the aquatic environ-

ment of Greece, Chemica Chronica, 63 (1), 9-12.
Firfilionis G., Paraskevopoulou G., Vilioti G., Dassenakis M., (2003), The removal of trace metals at the

wastewater treatment plant of Psitalia, 7th Hellenic Symposium of Oceanography and
Fisheries, Crete 6-9/5/2003, Proceed. 32-33.

Förstner U. and Salomons W., (1988), Trace metals analysis on polluted sediments. I. Assessment of
sources and intensities, Envir. Techn. Lett., 1, 494-505.

Gaudette H.E., Flight W., Tones L. and Folger D., (1974), An inexpensive titration method for the
determinations of organic carbon in recent sediments, Journal of  Sedimentary Petrology, 44,
249-253.

Psilidou A., Paulidou A. and Georgakopoulou E., (1997), Recent measurements of nutrients and dis-
solved Oxygen in the Saronicos and the Elefsis Gulfs. 5th Symposium in Oceanography, 1, 469.

Rabbiti S., Blodrin A., Menegazzo-Vitturi L., (1983), Relationships between surface area and grain size
in bottom sediments', J. Sed. Petrol., 53, 665-667.

Rapti K., (2000), Research for the conditions of the use of the resin Chelex-100 for the recovery and
measurement of the trace metals Mn, Zn and Cu in seawater. M.Sc Thesis, University of
Athens Dept of Chemistry.

Riley J.P. and Taylor D., (1968), Chelating resins for the concentration of trace elements from seawater
and their analytical use in conjunction with A.A.S, Anal. Chim. Acta, 40, 479-484.

Scoullos M and Riley J.P., (1978), Water circulation in the Gulf of Elefsis, Greece, Thalassia
Yugoslavica, 14, 357-370.

17-Dassenakis.qxd  9/11/2005  10:09   Page 144



145THE DISTRIBUTION OF COPPER IN SARONICOS GULF AFTER THE OPERATION

Scoullos M. and Dassenakis M., (1984), Determination of dissolved metals in seawater using the resin
Chelex-100, Proceeding of the 1st Symposium on Oceanography and fisheries, 302-309.

Scoullos M., Dassenakis M. and Paulidou A., (1994), A brief account on trace metal levels in the
Saronicos Gulf, based on the 1986-1993 MED-POL Monitoring Program. International
Conference on Restoration and Protection of the Environment II. Proceed. 357-359.

Tsorova D., (2000), Cu, Pb and Ni in Saronicos Gulf during summer 1998. M.Sc Thesis, University of
Athens Dept of Chemistry.

UNEP, (1985), Reference Methods for Marine Pollution Studies, No 31-39.
UNEP, (1993), Preliminary assessment of the state of pollution of the Mediterranean Sea by Zinc,

Copper and their compounds and proposed measures. UNEP(OCA)/MED/WG.66/Inf.3.
Vilioti G. and Dassenakis M., (1999), Estimation of efficiency of a primary wastewater treatment plant.

2nd Greek Conference on Chemical Engineering, Proceed. 525-528 
Zeri C., Voutsinou-Taliadouri F., (2003), Processes affecting the distribution of dissolved trace metals

in the North Aegean (Eastern Mediterranean), Continental Shelf Research, 23, 919-934.

17-Dassenakis.qxd  9/11/2005  10:09   Page 145



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




