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Dieser Beitrag beschreibt die hydrodynamischen Prozesse innerhalb des gefluteten Bereiches des Un-
tertagebergwerks Himmelfarth Fundgrube (Freiberg) und quantifiziert die Grubenwassermengen, wel-
che tiber den Reiche Zeche Schacht in den Rothschénberger Entwésserungsstollen abflielzen.

Infolge der Nichtzugénglichkeit des gefluteten Schachtbereiches im Reiche Zeche Schacht in einer
Teufe zwischen 229 m und 724 m, wurden passive Methoden zur Untersuchung der Flief3richtung und
—geschwindigkeit innerhalb des Schachtprofiles angewendet. Funf teufenorientierte Tracertests wur-
den mit der LydiA-Technik durchgefihrt. Als Markierstoff wurde Na-Fluorescein (Uranin) eingesetzt.

Ein erster Versuch in 40 m unterhalb des Wasserspiegels bestétigte die offensichtlich aufsteigenden
Strémungen im Reiche Zeche Schacht. Von der eingesetzten Tracermenge an Na-Fluorescein, wurden
80 % (11,98 g) wieder gefunden. Das markierte Grubenwasser wurde mithilfe eines Online-
Fluorimeters detektiert. Die durchschnittliche FlieBgeschwindigkeit wurde mit 0,74 m min™ ermittelt.
In drei weiteren Tracerversuchen, jeweils in einer Tiefe von 65 m und 324 m unterhalb des Wasser-
spiegels sowie aus einem friiheren Tracertest aus dem Jahre 2002, wurden keine signifikanten Kon-
zentrationsanstiege an Na-Fluorescein im Schachtausfluss festgestellt. AuRerdem kann ein Storverhal-
ten im Offnungsmechanismus bei der eingesetzten LydiA-Technik ausgeschlossen werden. Es wird
daher vermutet, dass aus diesen Teufen kein Grubenwasser im Reiche Zeche Schacht aufsteigt.

This paper describes the hydrodynamic processes within the flooded underground mine of Freiberg
(Himmelfarth Fundgrube) and quantifies the amount of mine water which rises in the Reiche Zeche
Shaft up to the Rothschénberg adit.

Due to inaccessibility of the flooded part of the shaft Reiche Zeche between 229 m and 724 m below
the surface, passive methods were used for determining flow direction and velocity. Five tracer tests
were conducted with Na-fluorescein (uranine) which was injected depth-orientated into the mine water
by use of the LydiA-technique.

A first test 40 m below the water table confirmed the obvious upwelling of the water. From the in-
jected Na-fluorescein, 80 % (11.98 g) could be detected with a fluorimeter. The mean velocity was
calculated to be 0.74 m min™. Three more tracer tests at depths of 65 m and 324 m below the water
table and a previous one in 2002 did not increase the concentration of Na-fluorescein at the outflow.
As failing of the opening mechanism of the LydiAs can be excluded, it must be assumed that no water
from those depths is upwelling in the shaft.

1 Introduction uncontrolled flooding of the mine workings

] o o ) started. Because the deepest dewatering adit is
The Freiberg/Saxony mining district (Figure 1) he 128 years old Rothschénberger Stollen, all
once belonged to the richest silver deposits in  the mine water drains through that adit into a
Europe (JOBST et al. 1994). In 1168 AD mining  northerly direction and discharges 18 km north
started at a small place called Christiansdorf  of Freiberg into the rivers Triebisch and Elbe.
which later became a part of Freiberg. Due to  aAccording to different sources, the total flooded

economical reasons the last mine producing in  mine volume is about 2—5 - 10° m3 (KOLITSCH
Freiberg was closed in 1969 and thereafter the ot a1, 2001) and the discharge volume 400—
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1100 L s* (WEYER 2003). Since the adit has
been finished in 1877 the mine water is discharg-
ing into the Triebisch without further treatment
and even after the collapse in 2002 nothing
changed.

Below the flooding level, which is the Roths-
chonberger Stollen, are 494 m of flooded mine
workings which were driven into the polymetal-
lic ore veins of the Erzgebirge (OELSNER 1958).
Therefore, the water penetrates through the
flooded shafts, galleries, backfilled veins and
open veins and gets enriched in nearly all metals
of the periodic table, as can be seen from the
chemical analyses (e.g. BAACKE 1999). Despite
the fact that the Rothschdnberger Stollen is the
main drainage gallery, several other drainage
galleries for isolated parts of the mine exist, there
under the Konigliche Vertrégliche Gesellschaft
Stollen and the Firstenstollen, which dewater
into the Freiberger Mulde river (BECKE et al.
1986).

Though numerous studies have been conducted
about the Freiberg mine waters, no comprehen-
sive hydrogeological investigation has been done

Krummen-
hernersdorf ¢
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so far. This is mainly due to the fact that only a
small part of the mine is accessible from the
surface and underground but also due to the
complicated responsibilities concerning the mine
and the flooded part of the mine. This paper will
describe the results of tracer tests in the mine’s
central shaft, conducted in 2002 and 2006.

2 Hydrodynamics

Some of the already existing publications gave a
conceptual model of the hydrogeological situa-
tion in the flooded and the non-flooded part of
the Freiberg mining district (e.g. BAACKE &
DEGNER 2000; Figure 2). Based on that concep-
tual model the authors conducted a tracer test in
the Reiche Zeche Schacht in 2002 but were not
able to detect any tracer, though the existing
models predicted that a tracer should be found at
the shafts outfall.

From a hydrodynamic point of view the existing
conceptual model is impossible in that way, that
water can not flow down a shaft against the hy-
drostatic pressure. Water always flows in the
direction of the lowest hydrodynamic pressure.
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Figure 1: Overview of the Freiberg mining district (modified from JoBsT et al. 1994). Shafts in the central
part of the Freiberg mine: 6 Ludwig Schacht, 7 Reiche Zeche Schacht, 8 David Schacht, 9 Alte
Elisabeth Schacht, 10 Abraham Schacht, 11 Thurmhof Schacht.
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Figure 2: Obsolete conceptual hydrodynamic model of the Freiberg underground mine according to

BAACKE (2000).

Furthermore, water can flow in fluid loops if the
hydrodynamic situation allows fluid loops or it
can flow through flooded levels in the direction
of the lowest hydrodynamic pressure. Moreover,
the water flow can split in one of two directions
relative to the different hydrostatic pressures at
each of the end-points of the possible flows
(WOLKERSDORFER 2006). Tracer tests conducted
by the Hydrogeology Department of Freiberg
University in other mines (e.g. WOLKERSDORFER
& HASCHE 2001) clearly showed that the con-
ceptual model of the Freiberg mine needs rele-
vant amendments. After the catastrophic flooding
of the mine as a result of the heavy rainfalls in
summer 2002, the mine was not accessible for
repeating the tracer test until the end of 2006.
This short paper will outline the results of our
2002 and 2006 tracer test in the Freiberg under-
ground mine.

3 Methods

Na-fluorescein was mixed with 2 L of tab water
in the laboratory the day before the start of the
tracer tests. In each case the tracer amount was
calculated in that way that the tracer peak should
be around 100 pg L™. Two methods, an analyti-
cal method and the software EHTD (FIELD 2003)
were used. To make sure that the entire tracer is

diluted in the water, the bottles were shaken in an
overhead mixer for 24 hours each. All bottles
were cooled until the start of the tracer test and
stored in a dark place to avoid decomposition of
the tracer. One bottle was prepared in the same
way but used for the calibration of the Na-
fluorescein probe.

All tracers were injected with the LydiA probe at
the predefined depths. Na-fluorescein concentra-
tions were measured with an on-line probe and
the probe cleaned from iron hydroxide coatings
every 2 to 10 days. Furthermore, the flow of the
water and the on-site parameters were measured
regularly.

A total of five tracer tests with Na-fluorescein in
four different depths were conducted in the Rei-
che Zeche shaft (table 1). For the first test in
2002, at a depth of 75 m below the mine water
table, 150 g of Na-fluorescein were injected and
the tracer concentration measured for 17 days.
No tracer could be detected during that test. The
first test in 2006 was conducted 7 m above the
first flooded mine galleries (level %2 5), at a depth
of 40 m with 15 g of Na-fluorescein and lasted
one day during which a clear tracer peak could
be measured. Tracer for the tests 2 / 2006 and 3
/ 2006 were injected between the first (level ¥ 5)
and second (level 6) flooded mine galleries at a
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Table 1: Data of the 4 tracer tests in 2006 and the 2002 tracer test.

Test Test Depth Volume of water Amount of tracer
No. Name m below water surface m3 g

1/2006 Tracertest 2 40 180 15

2 /2006 Tracertest 3 65 293 20

3/2006 Tracertest 4 65 293 20

172002 Tracertest 1 75 338 1505

4 /2006 Tracertest 5 324 2,500,000 250

depth of 65 m below the mine water table. While
test 2 / 2006 lasted 14 days test 3 / 2006 was
stopped after 6 days, both tests without a tracer
peak. Finally, a last test was conducted between
levels 11 and 12 at a depth of 324 m below the
mine water table with 250 g of Na-fluorescein.

Flow measurements were conducted in three
ways: salt dilution method, impeller method and
with a water pressure meter. On site parameters
were measured with a WTW Oximeter and
Myron L Ultrameter 6P.

4 Results and Discussion

During the tracer tests in 2006 the water flow out
of the shaft into the Rothschdnberger Stollen
(Rothschénberg adit) ranged between 39 and 84
L s (0.05 and 0.95 percentiles) with a mean of
62 L s* and a standard deviation of 14 L s™.
Those data are in the range of outflows reported
by other authors (e.g. AUTORENKOLLEKTIV
1992). Off the five tracer tests conducted so far,
only one (“Tracertest 2”) yielded positive results
and all other tracer tests did not result in a tracer
peak during the tests’ duration.

At the beginning of “Tracertest 2” on May 15"
2006, a background concentration of 0.04 pg L™
of Na-fluorescein could be measured which is
close to the detection limit of the fluorimeter. 18
minutes after the LydiA probe released the tracer
into the mine water, the tracer arrived at the fluo-
rimeter and 44 minutes later the peak flow of the
tracer ended. Yet, the background concentration
was not reached another 260 minutes later which
is due to the shaft installations and the wall
roughness, causing also turbulent flow conditions
within the shaft. Based on the tracer concentrati-
ons and the flow rate a recovery rate of roughly
80% was achieved. The maximum velocity that
can be calculated from this data is 1.74 m min™,
the median velocity 0.74 m min™ and the veloci-
ty for the last tracer arrival 0.13 m min™. This

differs significantly from velocities measured in-
situ with down-hole probes and thermal diffusion
flowmeters by KoLITSCH et al. (2005) who re-
ported only upward velocities of 1.1 — 3.5m h*
(0.02 — 0.06 m min™") at similar flow conditions.
In 1988 ZITTNAN et al. (1990) measured the flow
velocities by means of a radioactive flowmeter
ranging between 0.0 and 0.5 m min™ with both
upward and downward flows. They are in a simi-
lar range than those of the tracer velocities.

All other tracer tests in the shaft were conducted
below the first flooded mine galleries, which are
connected to the level %2 5. None of those tracer
tests resulted in a tracer detection. Tracertest 5
was designed in that way that the amount of
tracer injected should be detectable as an in-
crease in the background concentration from
0.04 to 0.1 ug L™ if a uniformly mixing in the
whole mine water body (2.5-10° m?) can be
assumed. Even after 58 days no increase in the
background concentration was measured by the
fluorimeter.

5 Conclusions

Our results clearly prove that the conceptual
model of the flow situation in the Reiche Zeche
shaft published so far (e.g. BAACKE & DEGNER
2000, BAACKE 2000, KoLITsCH et al. 2005)
must be significantly modified. According to the
2006 tracer test no water from levels deeper than
level Y2 5 reaches the outflow of the Reiche
Zeche shaft. Water below that level therefore
belongs to another hydraulic regime and does not
mix with water flowing on the level % 5. This
complies with results from other tracer tests and
hydrodynamic investigations (summarized in
WOLKERSDORFER 2006). Tracertests 1, 3, and 4,
with tracer injected between level %2 5 and 6,
clearly prove that the water in this part of the
shaft is flowing downward as no tracer reaches
the outfall of the shaft, a fact already measured
by ZITTNAN et al. (1990) in 1988.
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Figure 3: Results of the 4 Reiche Zeche mine water tracer tests conducted in 2006. Tracer could only be

detected for the Tracertest 2.

A simplified explanation is that the water infil-
trating from the upper, unflooded levels of the
mine reaches the water table of the flooded mine
parts. This water is usually lower mineralized
than water from the deeper parts of the mine and
therefore, even if this water’s temperature might
be lower, has a lower density than the highly
mineralized water in the flooded mine parts.
Therefore the water can not flow against the
hydrostatic pressure into the deeper mine parts
and “floats” on the water already in the mine. In
the case of the Reiche Zeche shaft the infiltration
water percolates through the level ¥ 5, possible
only in some isolated shafts or blind shafts also
down to the level 6 (which is not directly con-
nected to the Reiche Zeche shaft) and through
convection loops back to level % 5 and to the
Reiche Zeche shaft. All the water deeper than the
level %2 5 flows either up- or downwards in the
shaft or takes part on smaller or larger convec-
tion loops. It can be concluded that the deep
mine water is separated from the shallower mine
water and that, according to the observed stratifi-
cation patterns, no mixing between the separate
water bodies occurs. Most of the developments
in the mine which, for example, result in the
temperature equilibrium in the mine shaft, be-
tween the shallow and the deep mine water body
are controlled by diffusive processes, while the

flow within the mine water bodies seems to be
turbulent convective flow.

To evaluate the new conceptual model of the
Freiberg underground mine it would be neces-
sary to gain access to other flooded parts of the
mine. Furthermore, the Na-fluorescein concen-
tration should be measured at the portal of the
Rothschénberger Stollen. Yet, as the tracer con-
centration would need to be higher than, a proper
calculation of the tracer amounts is essential.

6 Acknowledgements

We would like to thank the manager of the Rei-
che Zeche mine, Klaus Grund, and his staff for
supporting us during the tracer tests. Further-
more, Marlen Scheibe, Ellimaria Huusari, Ira
Piatkovska and Megan Klevze helped us during
the work in the mine and the laboratory. The
2002 tracer test was prepared by Ulrich Knauthe.

Vorbeugemalinahmen zum Schutz von Grundwasser und oberirdischer Gewasser 161



58. Berg- und Hittenmannischer Tag: Behandlungstechnologien fir bergbaubeeinflusste Wésser

7 References

AUTORENKOLLEKTIV (1973): Chronik der Grube
Freiberg. Dresden, Freiberg: Staatsarchiv Dresden,
Aulenstelle Freiberg / Saxonia AG, Metallhitten
und Verarbeitungswerke.

BAACKE, D. (1999): Geochemie untertagiger Stoff-
flisse in Stollngewdassern der Grube Freiberg.
Freiberg: Diplomarbeit TU Bergakademie Freiberg.

BAACKE, D. (2000): Geochemisches Verhalten um-
weltrelevanter Elemente in stillgelegten Polysulfid-
erzgruben am Beispiel der Grube ,,Himmelfahrt in“
Freiberg/Sachsen. Freiberger Dissertationen On-
line; 35: 139.

BAACKE, D. & DEGNER, T. (2000): Hydrogeochemie,
Waérmehaushalt und Strdmung des Flutungswassers
einer untertagigen Erzgrube. — In: WIPPERMANN, T.
Bergbau und Umwelt — Langfristige geochemische
Einfllsse. Berlin: Springer: 163—174.

BECKE, A., DOUFFET, H., JOBST, W., PFORR, H., SEN-
NEWALD, R., WACHTLER, E. & WAGENBRETH, O.
(1986): Der Freiberger Bergbau — Technische
Denkmale und Geschichte, 1% edn. Leipzig: VEB
Deutscher Verlag fur Grundstoffindustrie: 382.

FIELD, M. S. (2003): Tracer-Test Planning Using the
Efficient Hydrologic Tracer-Test Design (EHTD)
Program, vol. EPA/600/R-03/034. Washington:
U.S. Environmental Protection Agency — Office of
Research and Development; National Center for
Environmental Assessment: 175.

JoBsT, W., RENTzscH, W., SCHUBERT, W. &
TRACHBROD, K. (1994): Bergwerke im Freiberger
Land, 2nd edn. Freiberg: Medienzentrum der TU
Bergakademie Freiberg: 227.

KOLITSCH, S., JUNGHANS, M., KLEMM, W. & TICHO-
MIROVA, M. (2001): Der Flutungsraum des Gruben-
feldes Freiberg — Hydrochemie, Isotopenchemie
und Hydraulik. — Wissenschaftliche Mitteilungen,
18: 14—26.

KOLITSCH, S., JUNGHANS, M., KLEMM, W., DEGNER,
T. & BAACKE, D. (2005): Hydrochemical monito-
ring (1970-2003), depth profile and flow measure-
ments in partly flooded underground workings of
the central polymetallic vein ore deposit of Frei-
berg/Germany. — Z. geol. Wiss., 5(1): 51—78.

OELSNER, O. W. (1958): Die erzgebirgischen Granite,
ihre Vererzung und die Stellung der Bi-Co-Ni-
Formation innerhalb der Vererzung. — Geologie,
7(3-6): 682—697.

WEYER, J. (2003): Collapse of the adit “Rothschoen-
berger Stollen” as a result of the flood on 12/13
August 2002. — In: NEL, P. J. L. Mine Water and the
Environment. Johannesburg: Proceedings, 8" Inter-
national Mine Water Association Congress: 477—
492,

WOLKERSDORFER, CH. (2006): Water Management at
Abandoned Flooded Underground Mines — Funda-
mentals — Tracer Tests — Modelling — Water Treat-
ment. Freiberg: unpubl. Habilitation Thesis TU
Bergakademie Freiberg: 348.

WOLKERSDORFER, CH. & HASCHE, A. (2001): Tracer
Test in the abandoned Fluorspar Mine
Strallberg/Harz Mountains, Germany. — Wissen-
schaftliche Mitteilungen, 16: 57—67.

ZITTNAN, P., RAVINGER, R. & KOVAC, L. (1990):
Radioaktive Tracer-MeRgerdte und ihre Anwen-
dung unter extremen Bedingungen. — Freiberger
Forsch-H, C 442: 97—104.

162 VorbeugemalRnahmen zum Schutz von Grundwasser und oberirdischer Gewasser




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


