Appendix C

Supplemental Information



This page intentionally left blank



Contents

ADDIEVIALIONS ...ttt ettt b ettt b et e b e a et b et sttt C-ii

Measurement ADDIEVIATIONS .......ceiuuiiiieiiieiie ittt ettt ettt et e st e bt e et e e b e ebeesaeeenee C-ii

C.1.0 Direct RAIQtION .....ccviiiiiiiieiieeieeciee ettt et ettt s beebeesnseesaesnseenseeennas C-1

C.2.0 Supplemental D0SE ASSESSINENLS .....ccuveeerireeiireeiiieerireeesiieeesereeesreesssreessseeesseeessseeesssees C-1

C.2.1 Population Dose ASSESSIMENL .......cccueeriiiriieiieiieeiieeieeritesteeieeeeeeeeesreeseesneeens C-2

C.2.2 Biota DOSE ASSESSIMENL. .....ceiuiiiiieiiiiiiieeiieeiie ettt ettt ettt e sieeebeesareens C-3

C.3.00 RETEIEIICES ...ttt ettt ettt sttt ettt e bt e be et e s beenteeaeens C-4

Tables

Table C-1. Dose Based on Direct Radiation (OSL) Measurements .............coeceeeveeecieenieeeeeennen. C-6

Table C-2. Estimated Population Doses (PErSON-re€m) ............ccceereueerreerirerrienieenreenreereesneenens C-6

Table C-3. Estimated Sum-of-Fractions® for Biota DOSE ...........cccceeveveeieeveeeeeeeeeeeeeeveeeenen, C-6

Figures

Figure C-1. Direct Radiation (OSL) Monitoring Locations ...........ccccceeevvieeniieenieeerieeeiee e C-7
Figure C-2. 2013 Mean and 95 Percent Confidence Interval for Quarterly Dosimeter

IMEASUTEIMIENES ...ttt ettt ettt ettt e b e et e enaees C-8

U.S. Department of Energy Fernald Preserve 2013 Site Environmental Report

May 2014

Doc. No. S11109
Page C-i



BCG
DOE
EPA
FRL
OSL

cfs

rem

yr

Abbreviations

Biota Concentration Guide

U.S. Department of Energy

U.S. Environmental Protection Agency
final remediation level

optically stimulated luminescence

Measurement Abbreviations

cubic feet per second
roentgen equivalent man

year

Fernald Preserve 2013 Site Environmental Report
Doc. No. S11109

Page C-ii

U.S. Department of Energy
May 2014



Appendix C presents additional dosimeter data and analysis in support of Section 5 of this
Fernald Preserve 2013 Site Environmental Report. This appendix consists of two sections:

e Section C.1 provides information on the direct radiation monitoring program, including an
assessment of 2013 results with respect to historical data.

e Section C.2 provides the results of supplemental dose assessments that are part of the
standards and requirements contained in U.S. Department of Energy (DOE) Order 458.1.
The methods and data sources used for the population and biota dose assessments are
explained. In addition, an evaluation of trends observed in the dose assessments over the
past 10 years is also provided.

C.1.0 Direct Radiation

The Fernald Preserve maintains 11 optically stimulated luminescence (OSL) dosimeters, which
are used to collect direct radiation measurements as part of the Integrated Environmental
Monitoring Plan Dose Assessment Program, which is Attachment D of the Comprehensive
Legacy Management and Institutional Controls Plan (DOE 2014). The OSL dosimeters

(Figure C-1) are at one background, five boundary, and four trail locations, as well as a single
location at the Visitors Center. Three OSL dosimeters are deployed at each location to track and
evaluate direct radiation, and each OSL dosimeter is collected and measured quarterly
(approximately every 91 days). The three measurements are averaged to obtain a quarterly result
for each location. Quarterly results are plotted on Figure 29 in Section 5.

Table C-1 provides a summary of the annual dose for 2013 and 2012. Annual dose is calculated
by summing the quarterly results at each location. Quantification of the direct radiation dose
delivered to an individual at the Fernald Preserve boundary (Section 5) indicates there is no
significant dose associated with direct radiation. These results are in agreement with Figure C-2,
which shows that the 95 percent confidence interval of the mean values for the onsite dosimeters
and background dosimeter overlap. Note that OSL-54 is inside the Visitors Center, and direct
radiation is lowest there due to the shielding effects of the building. Given the remediation of the
Fernald Preserve to soil final remediation levels (FRLs), and statistically similar boundary and
background values in 2013, it is reasonable to expect future readings to be at or near
background levels.

C.2.0 Supplemental Dose Assessments

This section contains a detailed discussion of the supplemental dose assessments performed for
calendar year 2013, and compares the 2013 results to those from 2001 through 2012. The
supplemental dose assessment comprises the population and biota dose assessments, which
provide required information for compliance with DOE Order 458.1.

The 2013 population dose assessment provides an aggregate measure of the impact of direct
radiation from sources at the Fernald Preserve to the population in the area. However, with the
completion of soil remediation, removal of the silo and waste pit material, and capping of the
final On-Site Disposal Facility cells in 2006, the only remaining source for direct radiation is the
soil. As the soil has been certified to contain contaminant levels below the Operable Unit 5
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FRLs, there is no significant remaining source to deliver a dose to the public in excess of the
dose that corresponds to an incremental lifetime cancer risk of 1 in 10,000, which is acceptable
for U.S. Environmental Protection Agency (EPA) superfund sites. The population dose
assessment presented below supports this conclusion.

The groundwater remediation program continues to discharge large volumes of water to the
Great Miami River, and the biota dose assessment provides information on the Fernald
Preserve’s compliance with dose limits to aquatic organisms in the Great Miami River.
Groundwater is not considered as part of the population dose because contaminated groundwater
is not consumed by the public.

C.2.1 Population Dose Assessment

Computation of a population dose is a requirement of DOE Order 458.1, which defines
population dose as the collective effective dose equivalent. Collective effective dose is the dose
spread across the population within a 50-mile radius of the site. For 2013, the effective dose
equivalent was 0.029 person-roentgen equivalent man /year (rem/yr) from the direct radiation
component (Table C-2). Monitoring of the air inhalation pathway was discontinued at the
beginning of 2010 and there was no estimated biota dose to the population from consumption of
produce, as the produce monitoring program was completed in 2003.

The direct radiation dose component was estimated by using the population distribution within
50 miles of the site, as distributed between 16 equally spaced compass sectors (N, NNE, NE,
ENE, etc.). In 2013, monitoring was performed at the 5 boundary locations approved by EPA
(DOE 2006a and 2006b), resulting in direct radiation dose data that are not uniformily
distributed between the 16 sectors. Therefore, an estimate of the direct radiation at the
unmonitored 11 compass sectors is used to evaluate the direct radiation dose.

The 95 percent confidence interval of the mean for quarterly measurements at the onsite and
background locations overlap (Section C.1). This implies that direct radiation at the site
boundary is not significantly different from background; therefore, the background value was
applied to the 11 compass sectors that had no collected data. A dose was estimated for each
population sector based on the direct radiation level that exceeded background at the site
boundary, and the distance between the location of the population and the site boundary. The
following conservative assumptions were used in the calculations:

e Population lives 8,760 hours per year in area (DOE Order 458.1).

e The number of people per household is estimated by total population per sector per mile
divided by number of households per sector per mile.

e The net direct radiation levels are calculated from onsite OSL dosimeter results minus the
background result, with no correction for analytical uncertainty.

The collective effective population dose in 2013 was lower than 2012 (Table C-2). The air
inhalation pathway is no longer evaluated at the Fernald Preserve, per DOE and EPA agreement
(DOE 2010). As discussed in Section C.1, the direct radiation dose has been at or near
background for the past several years.

Fernald Preserve 2013 Site Environmental Report U.S. Department of Energy
Doc. No. S11109 May 2014
Page C-2



The collective population dose attributed to direct radiation at the Fernald Preserve (Table C-2)
is very low relative to background dose values from the sun and food products. The background
radiation dose from the sun and naturally occurring radionuclides in food products and the earth
is estimated to be 300,000 person-rem for the population within 50 miles of the Fernald Preserve.
A review of the 2013 estimated dose in Table C-2 shows dose attributable to the Fernald
Preserve is about 10 million times less than background dose, which implies it is an insignificant
dose in terms of compliance with DOE Order 458.1.

C.2.2 Biota Dose Assessment

DOE Order 458.1 requires that populations of aquatic biota be protected at a dose limit of

1 radiation absorbed dose per day. DOE has issued a technical standard entitled A Graded
Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota (DOE 2002) and
supporting software (RAD-BCG) for use in the evaluation and reporting of biota dose limits. A
biota dose assessment divides the radionuclide concentrations in surface water and/or sediment
samples by pre-established biota concentration guides (BCGs) for specific radionuclides and
sums the fractions for each radionuclide. If the resulting sum of fractions is less than 1.0,
compliance with the biota dose limit is assured. BCGs have been established for radionuclides
that are relatively common constituents in past radionuclide releases to the environment from
DOE facilities. For the isotopes at the Fernald Preserve, the radium isotopes have the lowest
BCG values, hence they account for most of the weight in the sum of fractions presented here.

For 2000 through 2005, the Fernald site determined compliance with the biota dose limit to
aquatic biota using RAD-BCG and the diluted (i.e., mixed) concentration for each applicable
radionuclide discharged to the Great Miami River at the Parshall Flume. Although the Parshall
Flume was the only discharge point evaluated through 2005, two discharge points (Paddys Run
and the Parshall Flume) are delivering mass to the Great Miami River. Beginning in 2006, both
discharge points were evaluated to calculate the dose to aquatic biota in the Great Miami River.

In 2003, Ohio EPA published a fact sheet that provided the harmonic mean flow of 0.19 cubic
feet per second (cfs) for Paddys Run (Ohio EPA 2003), allowing this discharge point to be
evaluated in addition to the Parshall Flume. Therefore, the biota assessments for 2003 through
2013 were performed using the mass delivered from both discharge points to determine the
annual average mixing concentration in the Great Miami River. These assessments only evaluate
the contaminant contribution from the Fernald Preserve, and contaminant concentrations in the
Great Miami River may be higher due to other sources that discharge similar pollutants.

The maximum measured concentration for total uranium and radium isotopes were used for the
Parshall Flume (PF 4001) and Paddys Run (SWP-03). One-half of the detection limit was used
for the technetium and thorium isotopes because these isotopes were reported as below the
detection limit. Thorium isotopes were available only for Paddys Run. The measured and
estimated values were multiplied by the annual volume of water discharged to the Great Miami
River at the Parshall Flume and Paddys Run to obtain an estimate of the maximum activity of
each radionuclide delivered to the river at each discharge point (e.g., picocuries per liter x liter =
total picocuries). For each radionuclide, the activity discharged at the Parshall Flume was added
to the activity discharged at Paddys Run to obtain the annual total activity delivered to the river.
The annual total activity delivered to the river was divided by the annual total volume of mixed
water (Parshall Flume + Paddys Run + Great Miami River) to obtain the annual radionuclide
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activities used in RAD-BCG for the biota dose assessment (as noted above, this activity
represents discharge from a single source, the Fernald Preserve).

Table C-3 contains a summary of the output from RAD-BCG for 2001 through 2013. Results
for 2013 show that the sum-of-fractions result (0.001) is well below the compliance threshold
value of 1.0.

Recalculated results for 2003 and 2004, for two discharge points, are identical to the initial
results calculated for one discharge point. This indicates that the mass delivered from

Paddys Run is insignificant relative to the mass delivered at the Parshall Flume. When the
contaminant concentration is similar at the two discharge points, the contaminant mass delivered
to the Great Miami River from Paddys Run will be much less than the mass delivered to the river
at the Parshall Flume because of the large difference in discharge volume. Based on the
harmonic mean flow for Paddys Run (0.19 cfs; Ohio EPA 2003), the annual volume of water
discharged in 2013 to the Great Miami River is 1.70 x 10® L, compared to 2.52 x 10’ L for the
Parshall Flume.

The 2005 sum-of-fractions result for Scenario A (one discharge point) is greater than that for
Scenario B (two discharge points). This anomaly is due to an incorrect calculation of the mass of
radium discharged to the Great Miami River for Scenario A. In 2005, the maximum radium
concentration recorded for water discharged to Paddys Run was multiplied by the annual volume
discharged at the Parshall Flume. As the maximum radium concentration at Paddys Run was
much higher than radium values recorded at the Parshall Flume, changing the radium
concentration to maximum observed at the Parshall Flume (lower than the maximum value for
Paddys Run) lowers the mass of radium delivered to the Great Miami River and decreases the
sum-of-fractions result for Scenario B to the proper value.

C.3.0 References

DOE (U.S. Department of Energy), 2002. A Graded Approach for Evaluating Radiation Doses
to Aquatic and Terrestrial Biota, Final Technical Standard, Project No. ENVR-0011,
Washington, D.C.

DOE (U.S. Department of Energy), 2006a. Approval for removing Phase 1 — TLD, Radon and
Particulate Monitors (AMS-04, AMS-05, AMS-07, AMS-23, AMS-25 and AMS-28), received at
weekly conference call on 11 April 2006.

DOE (U.S. Department of Energy), 2006b. Phase II Site Boundary Air Monitor Reductions
approval letter, received from EPA on November 29, 2006.

DOE (U.S. Department of Energy), 2010. Comprehensive Legacy Management and Institutional
Controls Plan, LMS/FER/S03496, Revision 4, Fernald Area Office, Cincinnati, Ohio, April.

DOE (U.S. Department of Energy), 2014. Comprehensive Legacy Management and Institutional
Controls Plan, LMS/FER/S03496, Revision 7, Fernald Area Office, Cincinnati, Ohio, January.
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DOE Order 458.1. U.S. Department of Energy. Radiation Protection of the Public and the
Environment, Change 1, Washington, D.C., March 2011.

Ohio EPA (Ohio Environmental Protection Agency), 2003. NPDES Permit Fact Sheet,
Public Notice# 03-04-019, April 7, 2003.
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Table C-1. Dose Based on Direct Radiation (OSL) Measurements

Direct Radiation (mrem)?

Location 2013 2012
Boundary

2 34 32
3 25 26
6 15 15
8A 31 29
35 28 31
50 24 26
51 28 27
52 29 24
53 17 20
54 6.5 53
Minimum 6.5 5.3
Maximum 34 32
Background

27 24 21

@Annual dose is derived by summing the average quarterly
result for each location.

Table C-2. Estimated Population Doses (person-rem)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010° 2011 2012 2013
Air Inhalation 3.35 3.47 3.84 3.87 1.20 0.485 0.010 0.039 0.014 NA NA NA NA
Direct radiation 0.159 0.23 0.155 0.47 0.35 0.030 0.015 0.019 0.028 0.019 0.048 0.043 0.029
Biota®® NA NA 0.002 NA NA NA NA NA NA NA NA NA NA
Total 3.51 3.70 4.00 4.34 1.55 0.515 0.025 0.058 0.042 0.019 0.048 0.043 0.029
“NA = not applicable.
®Produce for biota dose was sampled every 3 years, and program was completed in 2003.
°Particulate monitoring for the air inhalation pathway was discontinued in 2010.
. . a .
Table C-3. Estimated Sum-of-Fractions® for Biota Dose
2001° 2002° 2003 2004 2005 2006° 2007° 2008° 2009° 2010° 2011° 2012° 2013°
A 0.038 0.023 0.035 0.059 0.017 NA NA NA NA NA NA NA NA
B NA NA 0.035 0.059 0.005 0.062 0.009 0.010 0.005 0.007 0.006 0.002 0.001

Notes: A =2001 through 2005 calculated using one discharge point (Parshall Flume)
B = 2003 through 2012 calculated using two discharge points (Paddys Run and Parshall Flume)

#Sum-of-the-fractions calculated with the RAD-BCG code.
°NA = not applicable.

Fernald Preserve 2013 Site Environmental Report
Doc. No. S11109
Page C-6

U.S. Department of Energy

May 2014



1346000 1350000

1352000

“
I

0SL-27 (Background)-..

v\a..z Miles from Ceﬁte{\of‘Si‘te ¢ ,
NS X

-~ 05MO

—

484‘0 00

48, 2‘0 00

Former Waste /\
7 Storage Area
PR

ON-SITH

DISPOSAL FALILITY

Former
Production
Area

48 Dp 00

47 8‘0 00

47 6‘0 00

)i

i

—-= Fernald Preserve Boundary — Trall

@ Direct Radiation (OSL) Location

500 250 0 500 1,000
e ™, dFeet
Legend NAD 1983 State Plane Ohio South N

MALTSVIT1\0051V17\0081S11151\S1115100.mxd pawels 02/05/2014 2:35:42 PM

Figure C-1. Direct Radiation (OSL) Monitoring Locations

U.S. Department of Energy
May 2014

Fernald Preserve 2013 Site Environmental Report

Doc. No. S11109
Page C-7



Direct Radiation (mrem/quarter)

8A

27 (bkgd)

35

Location

50

51

52

53 54

Figure C-2. 2013 Mean and 95 Percent Confidence Interval for Quarterly Dosimeter Measurements

Fernald Preserve 2013 Site Environmental Report
Doc. No. S11109
Page C-8

U.S. Department of Energy
May 2014



	Appendix C Supplemental Information
	Contents
	Abbreviations
	Measurement Abbreviations
	C.1.0 Direct Radiation
	C.2.0 Supplemental Dose Assessments
	C.2.1 Population Dose Assessment
	C.2.2 Biota Dose Assessment

	C.3.0 References

	Tables
	Table C-1. Dose Based on Direct Radiation (OSL) Measurements
	Table C-2. Estimated Population Doses (person-rem)
	Table C-3. Estimated Sum-of-Fractionsa for Biota Dose

	Figures
	Figure C-1. Direct Radiation (OSL) Monitoring Locations
	Figure C-2. 2013 Mean and 95 Percent Confidence Interval for Quarterly Dosimeter Measurements



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





