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MFNDS CY2011 SUMMARY REPORT
Introduction

One thousand two hundred ninety four (1,294) water samples were collected during calendar year (CY) 2012
from the environment within 4.5 miles of the Maxey Flats Nuclear Disposal Site (MFNDS). The
Radiation/Environmental Monitoring Section (REMS) of the Radiation Health Branch (RHB) performed 3,253
analyses on these samples. An additional 17,266 quality control (QC) analyses were performed to ensure the
accuracy and precision of the analytical results. The cited 17,266 QC analyses represent all daily, instrument, and
run QC analyses. Data was validated by an independent third party.

Surface water and groundwater samples were collected from the MFNDS and its environs in CY2012. Surface
water samples were collected from on-site streams (within the original licensed site area), off-site streams
(outside the original licensed area), drains, washes, ditches, and retention basins. Groundwater samples were
collected from drinking-water wells and United States Geological Survey (USGS) monitoring wells. Samples
were also collected from the public water supply in Hillsboro, Kentucky. Analytical data generated from the
MFNDS sampling locations is provided in Appendix 1.

In CY2012, the REMS conducted extended radionuclide analyses on groundwater samples from the USGS
monitoring wells outside the restricted area and on samples from select surface water locations and seeps.
Extended radionuclide analyses of monitoring-well groundwater, surface water, and seep-water samples provided
the RHB with information regarding contaminant migration from the burial trenches following completion of
Initial Remedial Phase CERCLA activities.

Data collected during 2012 was used to assess whether the actions implemented during the Initial Remedial Phase
under CERCLA at the MFNDS were successful in meeting remedial goals. The details of the assessment of
validated data from monitoring wells, seeps, and surface water locations are captured in this document.

Laboratory Considerations

The sample minimum detectable activity (MDA) for tritiated water (HTO) measurements by the REMS
laboratory ranged from 0.28 picocuries/milliliter (pCi/ml) for 5.0 ml sample aliquots used in the analysis of all
on-site, off-site, drinking wells, some monitoring wells, and soil water samplers to 1.71 pCi/ml for 0.1 ml aliquots
used in the analysis of various and monitoring well water samples. The MDA for gross alpha-particle activity
concentration is sample volume dependent and was approximately 2.0 pCi/l for 200 ml aliquots, increasing with a
decrease in sample aliquot volume. The MDA for gross beta-particle activity concentration is also sample volume
dependent, and was approximately 4.0 pCi/l for 200 ml aliquots, increasing with a decrease in sample aliquot
volume.

Background & Offsite Monitoring

Mean HTO activity concentration for sample locations ranged from less than the MDA (at background and
off-site sampling locations), to 125 pCi/ml at the legal site license boundary (Location 144) in the East Main
Drainage Channel. Background and off-site surface-water sample locations included: Rock Lick Road at the first
bridge (101), Crane Creek (119) on Hwy 32, Crane Creek on Rawlings Road (121), Rock Lick Creek above its
confluence with No-Name Creek (122), Fox Creek off Hwy 158 (130), Fox Creek after confluence with Rock
Lick Creek (132), and Fox Creek on Hwy 111 (136). All sampling locations are shown in Figure 6.

HTO activity concentration in groundwater samples from the background drinking-water well, 112, north of the
site at Hwy 1895 was below the laboratory reported sample MDAs.



East Hillside Monitoring

East Main Drain Seep Monitoring

Samples collected from a biomonitoring plot in 1990 established the contamination zone on the East Main Drain
Hillside. The plume of HTO activity associated with the seeps on the East Main Drain Hillside was mapped by
using data from the biomonitoring network. The biomonitoring plot results indicated that HTO moves through the
colluvium on the East Main Drain Hillside to the East Main Drainage Channel above the 800" elevation (above
Location 113). REMS personnel have monitored the East Main Drain Hillside seeps since 1990.

Data for the LFS2 seep on the East Main Drain Hillside from January through December 2012 indicates that HTO
activity in groundwater continues to migrate from the 40-Series trenches to the East Main Drain Hillside, though
the continuing downward trend indicates that the remedy has likely made LFS2 a less preferential path for
migration of contamination. Minimum, Maximum, and Average HTO Activity Concentrations at LFS2 are shown
in Figure 1. Since this movement is most likely through fractures in the Upper/Lower Farmers Members
underlying the East Side of the site, it may have been difficult to mitigate during remediation of the facility. The
continually increasing HTO activity concentrations downstream in the drain confirm that the apparent reductions
at LFS2 are merely indications of changes in contaminant pathways/media flow rates rather than any mitigation
due to the implemented remedy.

The REMS continues to monitor the East Main Drain Hillside for further evidence of radionuclide activity. East
Drain seeps USF1N, LFS2, EMR1&2, and EML3&4 were collected during the annual seep sample collection in
CY2012 (Figure 6). Elevated HTO activity concentration was detected in samples collected from the Farmers
outcrop seeps surrounding the East Main Drain at four (4) of the locations sampled in CY2012.
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Figure 1. Minimum, Maximum, and Average HTO Activity Concentrations at LFS2



East Main Drain Monitoring

The HTO activity concentration at East Main Drain sampling locations 113 and 144 (Figure 6) is representative of
the discharge to surface water of leachate-contaminated groundwater that has migrated through the subsurface
from the 40-Series disposal trenches to the East Main Drainage Channel.

The HTO activity concentration in surface water at East Main Drainage Channel locations 113 and 144 remain
elevated relative to HTO activity concentration upgradient and upslope at the outlet of the East Main Drainage
Retention Pond (EDOUTL) (Figure 6). Based on four (4) samples collected at the EDOUTL in 2012, the average
HTO in surface water at EDOUTL was 1.9 pCi/ml as compared to 74 and 175 pCi/ml at locations 144 and 113,
respectively. Average HTO activity concentrations at 113 and 144 are shown in Figure 2.
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Figure 2. Average HTO Activity Concentrations at 113 & 144

The mean HTO activity concentration for the East Drain ISCO automatic sampler (EDRN) (Figure 6) at 800 feet
above mean sea level (MSL) in the East Main Drainage Channel is shown in Figure 3, along with ranges for each
year. An automatic sampler composites surface water samples on a daily basis.
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Figure 3. Maximum and Average HTO Activity Concentrations at EDRN
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West Hillside Monitoring

During the Initial Remedial Phase of the CERCLA Action, releases of HTO occurred from the Earthen Mound
Concrete Bunkers (EMCB) that was constructed for disposition of trench leachate. These HTO releases occurred
from 1999 through 2000 and impacted surface water in Wash 107 (Figure 6). The data in previous annual reports
demonstrate that by 2004 the average annual level of HTO at location 1107 had decreased to less than the MDA.
This demonstrates that the releases that occurred during the Initial Remedial Phase of the CERCLA Action are no
longer impacting Wash 107. The current data also show that the HTO levels at several sampling points in Wash
107 continue to be impacted by a source of HTO other than the release that occurred during the Initial Remedial
Phase of the CERCLA action. The source of HTO impacting Wash 107 is likely the western series trenches. This
data establishes releases from the trenches via the fractures in the lower sandstone marker bed to the west hillside
colluvium with release to the surface water in Wash 107 are still a major concern for the long-term stability of the
site.

Surface water sampling locations in Wash 107 from the middle of the hillside, locations F107 and G107,
downgradient/downslope to the dirt road, W7ATRD, have elevated HTO activity concentration compared to
levels of HTO activity concentration above the middle of the hillside at locations H107, 1107 and J10. The HTO
activity concentration in surface water sampling locations from the middle of the hillside in Wash 107 to
downslope locations at the bottom of the west hillside indicate that HTO continues to move from the western
series disposal trenches to the west hillside via subsurface pathways. This data supports the continuing release of
HTO from the disposal site to the west hillside subsequent to the Initial Remedial Phase of the CERCLA Action at
the MFNDS. The remedial action at the site has not beneficially impacted the rate of release of HTO from the
disposal trenches to the west hillside.

The mean HTO activity concentration for Drip Springs Creek Location 103 (Figure 6) grab-samples and ISCO are
displayed in Figure 4. There may be a correlation between the small upward trend in decay corrected HTO
activity concentrations at 103 and the significant upward trend in decay corrected HTO activity concentrations at
102, but it is not the primary contributor.
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Figure 4. Average HTO Activity Concentrations at 103



CERCLA Compliance Point Monitoring

The mean HTO activity concentration for location 102 (Figure 6) grab-samples and ISCO collected at the junction
of Rock Lick Creek and Highway 158 are displayed in Figure 5. The activity concentrations at 102 have
demonstrated a clear upward trend that appears to become more significant with time, and analysis of monitoring
data at the tributaries indicates that the east side of the site is the primary contributor to this trend. Although the
dose derived from activity concentration is still far below regulatory requirements, the magnitude of the trend is
concerning and it is clear that the remedy has failed to positively impact public health.
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Figure 5. Average HTO Activity Concentrations at 102

USGS Monitoring Well Sampling

Extended radionuclide analysis of water from selected USGS monitoring wells continued in CY2012 (Figure 6).
Extended radionuclide analyses were evaluated in order to monitor the flux of contaminants in groundwater
contaminant plumes located under the Northwest corner of the Restricted Area. All monitoring wells along the
eastern side of the Restricted Area were abandoned during the Initial Remedial Phase. Extended radionuclide data
collected during CY2012 along with data collected from CY2000 through 2011 is critical for establishing trends
that can be utilized for assessment of the performance and effectiveness of Initial Remedial Phase actions.
Extended radionuclide analyses were conducted for USGS monitoring well groundwater samples collected in
April and October 2012. Extended radionuclide analyses included; Strontium-90 (90Sr), carbon-14 (14C),
plutonium-238 (238Pu), plutonium-239 (239Pu), uranium-238 (238U), uranium-235 (235U), and uranium-234
(234U). Gross alpha and beta analysis and gamma spectroscopy were also conducted on the samples.
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Summary of Extended Radionuclide and Trench Sump Data Analyses

e The fact that the primary contaminants leaving the site have a relatively short half-life can effectively
mask trends in the transport of the contaminants. In order to properly evaluate the performance of the
remedy, a decay correction must be performed. This allows the trend analysis to be strictly driven by the
remedy, instead of having the normal decay of radionuclides give the appearance of a mitigation of the
release of contaminants. Crediting the current remedy for reductions due to decay would be disingenuous.

e Trench sump levels are monitored at the site in order to help gain an understanding of the overall flow
balance of the hydrologic system. The sump levels have been rising, as a whole, since the establishment of
the current remedy at the site. Given the consistently increasing rate of release of contaminated leachate,
this is likely indicative of a source of flow into the trenches from one of a number of possible external
paths. Unfortunately, the data available is insufficient to make a defensible statement concerning what the
exact source of water is. Efforts are currently in progress to install a remedy that would eliminate all
possible sources of external flow to the extent practicable.

o Based on historical and CY2012 extended radionuclide and trench sump data analyses, radionuclides in
groundwater continue to migrate away from the disposal trenches. Based on both standard linear and
polynomial regressions, the rate of release of contaminated leachate is increasing significantly.

e Radionuclide movement away from the disposal trenches is most likely controlled by: 1) The
potentiometric gradient in the Lower Sandstone Marker Bed (LMB) which is radially away from the
center of the Restricted Area; 2) The dip of the LMB which is radially away from the center of the
Restricted Area; and 3) by the fracture orientation of the LMB.

e Extended radionuclide data indicates that Initial Remedial Phase remedial measures may not have been in
place for sufficient time to impact the migration of radionuclides or is not functioning to prevent continued
releases to the environment.

e The continued monitoring of radionuclides in groundwater is critical into the future because elevated
levels of radionuclides continue migration toward the perimeter of the MFNDS and the long-term
potential for erosion to impact the discharge of groundwater to the surface resulting in increased
radionuclide activity concentration in surface water.

Regulatory & Public Health Assessment

Kentucky Administrative Regulation, 902 KAR 100:022, Section 18 requires that the annual dose at the site
boundary of a low-level radioactive disposal site not exceed 25 mrem. Kentucky Administrative Regulation 902
KAR 100:015, Section 2 establishes releases be maintained "As Low As Reasonably Achievable” (ALARA). A
primary focus of a radiation protection program is to maintain concentration/doses ALARA. The license for the
MFNDS and other licenses issued in the Commonwealth of Kentucky for the handling and release of radioactive
material are based on ALARA requirements in order to minimize radiation doses to workers and members of the
public.

The HTO activity concentrations at East Main Drain Hillside seep locations inside the site boundary need to be
compared to a limit of 1,000 pCi/ml imposed by 902 KAR 100:019, Section 44(7) for the controlled release of
tritium outside the boundary of the trenches and the Restricted Area. HTO activity concentrations for LFS2 are
displayed in Figure 5. The LFS2 HTO activity concentration exceeds the established release limit (1,000 pCi/ml)
for HTO. These temporal HTO activity concentration trends do not reflect cessation of releases from the trenches
and Restricted Area and continue to exceed the release criteria in 902 KAR 100:019, Section 44(7).



Figure 1 provides the trend line for the LFS2 HTO activity concentration from 2005 through 2012. Based on the
graph for HTO activity concentration at the Lower Farmers Seep, it is not clear whether the Initial Remedial
Phase has significantly impacted HTO activity concentration at the Lower Farmers Seep on the East Main Drain
hillside. It is likely that the reduction seen at LFS2 is due to flow changes at the site.

As LFS2 is a direct contributor to the east drain and shows slowly decreasing HTO activity concentrations while
EDRN ISCO shows consistently increasing HTO activity concentrations, it must be presumed that the more
consistent sampling and larger capture of the ISCO gives a better picture of overall site conditions and releases. It
is then demonstrated that the release of HTO to bedrock, groundwater, and surface water has not yet been
mitigated by the Initial Remedial Phase remedial activities.

Surface water sample location 113/EDRN ISCO is in the East Main Drainage Channel and within the MFNDS old
site-license boundary. The HTO activity concentration remains elevated over the past eleven (11) years at
location 113/EDRN ISCO. 113 and EDRN ISCO HTO activity concentration can be seen in Figure 1 and Figure
2, respectively.

Surface water sampling location 144 is at the MFNDS old site license boundary in the East Main Drainage
Channel. The average annual HTO activity concentration for Location 144 is shown in Figure 1. This data along
with the data for the Lower Farmers Seep and Location 113 indicates that release of HTO from the disposal
trenches continues to impact the East Drainage Channel.

With the completion of the Initial Remedial Phase all surface water from the Initial Remedial Phase cap has been
diverted to the East Main Drainage Channel. The increased discharge (volume) of surface water with a mean HTO
activity concentration of approximately 1.0 pCi/l from the East Retention Pond to the East Main Drainage
Channel should be diluting the HTO activity concentration. However, HTO activity concentration from 2002 to
2012 at locations 113 (EDRN) and LFS2 indicate that the remedial activities may not have mitigated releases to
the East Main Drain hillside and East Main Drainage Channel.

With the addition of the buffer zone acquired during the Initial Remedial Phase the CERCLA compliance point
was set at Location 102. Location 102 is the CERCLA point for comparison to the 25 mrem/yr dose standard in
902 KAR 100:022. Because the license for the site has not been amended to modify the site boundary, radiation
doses will continue to be calculated at location 144 in order to assess long-term statistical trends and maintain
compliance with license requirements.

The dose assessment at location 144 for HTO assumes: 1) sufficient surface water is available at or one mile
within the new site boundary; 2) a person resides at the location for 365 days a year; and 3) a person consumes 2
liters of water per day. Based on these hypothetical assumptions, a person that consumes surface water at 74 pCi
HTO/ml would receive an annual radiation dose from tritium of 3.6 millirem/year (mrem/yr). The hypothetical
annual dose at location 144 would be 14.4 % of the 25 mrem/yr dose limit for the site boundary established by 902
KAR 100:022, Section 18. The annual dose for tritium was calculated using the age specific dose conversion
factors in ICRP 72, Age—dependent Doses to Members of the Public from Intake of Radionuclides: Part 5
Compilation of Ingestion Inhalation Dose Coefficient (September 1995).

The CERCLA compliance point requires calculation of the potential dose to a receptor at location 102. This
location is immediately outside buffer zone on Rock Lick Creek. Grab samples and automatic samples with a
sequential sampler were collected at location 102. The average annual CY2012 HTO activity concentration at
location 102 was 0.9 pCi/ml. Assuming surface water with an average HTO activity concentration of 0.9 pCi/ml
could be used as a drinking water source, an individual consuming 2 liters of water 365 days a year would receive
an annual radiation dose of 0.04 mrem/yr from HTO. The annual radiation dose from HTO at location 102 is
0.18% of the 25 mrem/yr dose limit established by 902 KAR 100:022, Section 18 for the site boundary. The
annual dose for tritium was calculated using the age specific dose conversion factors in ICRP 72, Age-dependent
Doses to Members of the Public from Intake of Radionuclides: Part 5 Compilation of Ingestion Inhalation Dose
Coefficient (September 1995).



The 3.6 mrem/year radiation dose from HTO for an individual drinking surface water at the old site boundary,
location 144, in the East Main Drainage Channel, one mile upstream of the new property boundary, would result
in a risk of 1.7 x 10°® (from Risk/Dose Conversion Factors) and 2.8 x 10° (from Slope Factors). However, the East
Main Drainage Channel is not a perennial stream and it is unlikely that sufficient water would be present to
provide 2 liters of drinking water for an individual 365 days per year.

The 0.04 mrem/year radiation dose from HTO for an individual drinking surface water at Rock Lick Creek
location 102, outside of the property boundary at Rock Lick Road, would result in a risk of 1.9x10® (from
Risk/Dose Conversion Factors) and 3.0x10°® (from Slope Factors). The level for total Cancer risk from the slope
factor was calculated using the Radionuclide Table: Radionuclide Carcinogenicity-Slope Factors at the following
site: http://www.epa.gov/radiation/heast/docs/heast2_table_4-d2_0401.pdf

The release of elevated levels of HTO within the site boundary remains a significant long-term concern
considering the potential for erosion on the east and west hillsides. Efforts were made during the Initial Remedial
Phase to minimize both the release of radionuclides from the trenches and the potential for impacts by erosion of
the hill slopes surrounding the disposal trenches. Analysis of CY 2012 data indicates release of radionuclides from
the disposal trenches continues subsequent to the Initial Remedial Phase activities. Based on analysis of CY2012
data, it is essential that sufficient monitoring be conducted to continue the evaluation of the effectiveness of the
Initial Remedial Phase and to determine the potential for impacts on public health.

The International Commission on Radiation Protection (ICRP) proposed use of the effective dose (HT) as a
primary radiation protection standard and Annual Limit of Intake (ALI) as a secondary standard (ICRP
Publication 30 and 60) for radiation protection. These limits were adopted by the National Council on Radiation
Protection and Measurements (NCRP, Report No. 116). NCRP Report No. 116 recommended a Negligible
Individual Risk Limit (NIRL) of 1 mrem/year.

The NIRL is defined as the level of average excess fatal health risk from radiation exposure from any individual
source or practice below which further effort to reduce individual exposure is unwarranted.

In 2007 the REMS reduced sampling at grab sample locations surrounding the MFNDS to once every other
month. This schedule was continued in 2012. This action was supported by an assessment of the previous 13 years
of data collected at the MFNDS by the REMS. It was determined ISCO samplers would provide sufficient
samples and data for the assessment of continued releases of residual radioactive material on public health.

The REMS continues to maintain sufficient monitoring locations and collects samples at a more than adequate
frequency for assessing impacts of continued releases from the disposal trench on the East Main Drain Hillside
and in the East Main Drainage Channel. The sample locations and frequency needs to be maintained in order to
assess present and future impacts of contaminant movement to locations within the new site boundary and to
locations outside of the new site boundary. Sampling frequency allows for remedial actions to be planned and
implemented and to address increases in radionuclide activity concentration, if necessary. The REMS also has
sufficient monitoring locations on the west hillside to continue to effectively monitor releases from the disposal
trenches to Wash 107 and Drip Springs Creek.



Conclusions

On the basis of the data generated by the Radiation Health Branch, Department for Public Health, Cabinet for
Health and Family Services during CY2012, the MFNDS does not presently pose a threat to public health.

Analyses of water from monitoring wells, seeps, and surface water locations indicate that ex-filtration of leachate
from the trenches continues to occur at the MFNDS. Though many monitoring points around the site are at
background levels, assessment of CY2012 data provides unequivocal evidence that release of radionuclides to
bedrock, groundwater, surface water, and sediment has not yet been mitigated, site wide, by the Initial Remedial
Phase at the MFNDS.
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Appendix 1

For 2012 MFNDS analytical data, please contact:

Kentucky Radiation Health Branch
Radiation/Environmental Monitoring Section
100 Sower Blvd., Suite 108
Frankfort, KY 40601
(502) 564-8390

11




<<
  /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 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


