
ENCLOSURE 1 
 
Response Tracking Number:  00063-02-00  RAI: 3.2.2.1.1-001 

RAI Volume 3, Chapter 2.2.1.1, First Set, Number 1, Supplemental Question:  

In the response, Attachment A, p. 2, “Percolation Flux,” clarify how “qualitative 
description of barrier function” and “quantitative evaluation of barrier capability” 
entries account for the re-weighting of infiltration model results using the GLUE 
methodology.  

1. SUPPLEMENTAL RESPONSE 

The NRC question summarized above relates to Table 2.1-1 of the SAR, which was 
supplemented in response to RAI 3.2.2.1.1-001, thereby producing Table 2.1-1 Expanded.  The 
portion of Table 2.1-1 Expanded that is relevant to the question is provided as an attachment to 
this supplemental response. 

The observations in the “Percolation Flux” entry of Table 2.1-1 Expanded, such as pore-water 
chloride concentrations and damping of episodic flow, are based on field data and unsaturated 
zone flow model results, as described in the SAR sections referenced in the table, and 
Sections 6.8.5.1, 6.8.5.2, and 6.9 of UZ Flow Models and Submodels (SNL 2007).  In particular, 
pore-water chloride concentration observations support the basis and justification for using the 
generalized likelihood uncertainty estimation (GLUE) methodology to re-weight the infiltration 
model results so the unsaturated zone flow model is calibrated to match field observations.  
Thus, qualitative and quantitative entries in the table are inherently consistent with the 
GLUE-derived weighting factors.  

2. COMMITMENTS TO NRC 

None. 

3. DESCRIPTION OF PROPOSED LA CHANGE 

None. 

4. REFERENCES 

SNL (Sandia National Laboratories) 2007.  UZ Flow Models and Submodels.  
MDL-NBS-HS-000006 REV 03 AD 01.  Las Vegas, Nevada: Sandia National Laboratories.  
ACC:  DOC.20080108.0003; DOC.20080114.0001; LLR.20080414.0007; LLR.20080414.0033; 
LLR.20080522.0086; DOC.20090330.0026a. 

NOTE: aProvided as an enclosure to letter from Williams to Sulima, dtd 06/01/09, “Yucca 
Mountain – Request for Additional Information – Safety Evaluation Report, 
Volume 3 – Postclosure Chapter 2.2.1.3.6 – Flow Paths in the Unsaturated Zone, 
Set 1 – (Department of Energy’s Safety Analysis Report Sections 2.3.2 and 2.3.3).” 

5. LIST OF ATTACHMENTS 

Attachment 1:  Relevant Portion of Table 2.1-1 Expanded. 
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ENCLOSURE 1 
 
Response Tracking Number:  00063-02-00  RAI: 3.2.2.1.1-001 

ATTACHMENT 1 – RELEVANT PORTION OF TABLE 2.1-1 EXPANDED 

Relevant Portion of Table 2.1-1 Expanded. Summary of the Capability of the ITWI Features/Components Supporting Each of the Three Barriers 

Barrier, Feature, and Relevant ITBC FEPs 
Barrier Function and Qualitative Description of Barrier Functions 

[*] = potential for decreased capability Safety Classification and Quantitative Evaluation of Barrier Capability 
UNB 
Unsaturated Zone above the Repository 

Prevents or substantially reduces the rate of movement of water ITWI 

Percolation Flux 
(included FEPs are described in SAR Table 2.3.2-1)  
2.2.07.02.0A – Unsaturated groundwater flow in the geosphere 
2.2.07.08.0A – Fracture flow in the UZ 
2.2.03.01.0A – Stratigraphy 
1.3.01.00.0A – Climate change  
1.4.01.01.0A – Climate modification increases recharge 
1.2.02.01.0A – Fractures 
2.2.03.02.0A – Rock properties of host rock and other units 

Attenuated percolation prevents or substantially reduces the rate of movement of 
water  
(SAR Sections 2.1.2.1.2, pp. 2.1-19 to -20; and 2.1.2.1.6.2, p. 2.1-28) (SAR 
Section 2.3.2.2, pp. 2.3.2-6 to -16) 
1. Low percolation rates (arid climate with low infiltration) (SAR Sections 2.1.2.1.1, 

p. 2.1-17; and 2.1.2.1.6.2, p. 2.1-28) 
2. Large depth to repository (greater than 200 m everywhere) (SAR Section 2.1.1.1 

p. 2.1-5) 
3. Damping of episodic pulses of precipitation and infiltration (SAR Sections 2.1.1.1, 

p. 2.1-6; and 2.1.2.1.2, p. 2.1-19 to -20) 

Attenuated Percolation (SAR Sections 2.1.1.1, p. 2.1-6; and 2.1.2.1.6.2, p. 2.1-28)  
The average percolation flux flowing to the repository is within a few percent of the net 
infiltration rate (SAR Section 2.1.2.1.6.2, p. 2.1-28).   
The stratigraphic sequence of both welded and nonwelded tuffs affects the transient 
propagation of infiltration pulses and tends to spatially redistribute the percolation rates (SAR 
Section 2.1.2.1, p. 2.1-15).  The dominance of matrix flow in the PTn, and the relatively large 
storage capacity of the matrix within the PTn, resulting from its high porosity and typically low 
saturation, give the PTn significant capacity to attenuate infiltration pulses (SAR 
Section 2.1.2.1.2, p. 2.1-19). 
Damping of episodic flow is shown to have the potential to reduce seepage rates by anywhere 
from 5 to ~2,200 kg/yr/WP depending on the episodic period, for percolation fluxes ranging 
from 5 to 100 mm/yr (see response to RAI 3.2.2.1.1-002, Section 1.4 and Table 1-2).  
The chemical compositions of pore water in different lithologic units provide an understanding 
regarding the hydrologic relations among the major hydrogeologic units.  Chloride 
concentrations in pore water within the TCw unit support percolation estimates on the order of 
7 mm/yr.  Dating of fracture coatings in the TSw unit indicate a seepage flux of 2 to 20 mm/yr. 
14C data indicate average transport times through the TSw on the order of 5,000 to 10,000 
years. Analysis of perched water below the repository horizon yields 14C dates ranging from 
3,300 to 11,000 years. The fact that bomb-pulse 36Cl signals were not detected in perched 
water and modern 14C is absent in perched water suggests that only a small component of 
younger water results from fast flow paths.  (SAR Section 2.3.2.3.4, p. 2.3.2-30) 

NOTE: FEPs = features, events, or processes; ITBC = important to barrier capability; ITWI = important to waste isolation; UNB = Upper Natural Barrier; UZ = Unsaturated Zone; PTn = Upper Paintbrush non-welded vitric; TCw = Tiva Canyon welded hydrogeological 
unit; TSw = Topopah Spring welded hydrogeologic (unit). 
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ENCLOSURE 2 
 
Response Tracking Number:  00067-01-00  RAI: 3.2.2.1.1-005 

RAI Volume 3, Chapter 2.2.1.1, First Set, Number 5, Supplemental Question:  

In the response, Section 1.5, pp. 24-25, and Section 1.6, p. 26, clarify how the 
statement on p. 26 “colloidal processes are not significant relative to dissolved 
radionuclide transport” addresses the request to describe “why colloidal processes 
do not affect engineered system barrier capability in nominal and igneous 
intrusive scenarios.”  Clarify how the description of colloidal processes in 
Section 1.5 (of the response) is consistent with DOE’s treatment of barrier 
capability of engineered barrier components in the SAR (e.g., p. 2.1-32, wherein 
“absence or slow rate of potentially deleterious processes generally results in 
preventing or substantially reducing the release of radionuclides from the waste” 
is used to describe barrier capability).  Specifically, clarify why the large 
reduction in transport of colloids out of the EBS (i.e., reduction in release of 
radionuclides) is not considered a barrier capability.  

1. SUPPLEMENTAL RESPONSE 

RAI 3.2.2.1.1-005 requested additional information regarding the barrier capability of waste 
form and waste package internal components, i.e., how waste form degradation rates, waste 
package breach area, solubility limits, sorption to stationary corrosion products, and colloidal 
processes affect the barrier capability of the waste form and waste package internals feature of 
the Engineered Barrier System (EBS).  Section 1.5 of the response to RAI 3.2.2.1.1-005 
describes why colloidal processes, including uncertainties, are classified as not important to 
barrier capability (ITBC), and Section 1.6 summarizes the response. 

The statement “colloidal processes are not significant relative to dissolved radionuclide 
transport” is clarified by defining the six “colloidal processes” that are meant in this context. 
Section 1.5 of the original response lists six “colloidal process” features, events, or processes 
(FEPs) specifically related to colloid transport that are included in the total system performance 
assessment but that are not considered to be ITBC: 

• 2.1.09.16.0A (Formation of Pseudocolloids (natural) in EBS) 
• 2.1.09.17.0A (Formation of Pseudocolloids (corrosion product) in EBS) 
• 2.1.09.19.0B (Advection of Colloids in EBS) 
• 2.1.09.23.0A (Stability of Colloids in EBS) 
• 2.1.09.24.0A (Diffusion of Colloids in EBS) 
• 2.1.09.25.0A (Formation of Colloids (waste-form) by Co-Precipitation in EBS). 

The basis for this classification is the colloidal processes’ relatively low significance compared 
to dissolved radionuclide transport processes.  As stated in Table A-2 of Postclosure Nuclear 
Safety Design Bases (SNL 2008a), “Although considered and accounted for in the postclosure 
analyzed basis, the contribution of colloid transport processes is less significant than that 
associated with the transport of dissolved radionuclides and parameter characteristics associated 
with the transport of colloids are not considered ITBC.”  The technical basis for this statement is 
provided in Section 1.5 of the response to RAI 3.2.2.1.1-005, which references SAR 
Figures 2.1-20 and 2.1-23.  These figures demonstrate that releases of plutonium irreversibly 
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ENCLOSURE 2 
 
Response Tracking Number:  00067-01-00  RAI: 3.2.2.1.1-005 

sorbed to colloids are relatively low and do not exceed 30% of the total plutonium activity 
released from the EBS in the combined nominal/early failure modeling case and the seismic 
ground motion modeling case.  The figures also demonstrate that releases of all radionuclides 
irreversibly sorbed to colloids are always much less than 1% of the total activity released from 
the EBS in these two modeling cases.  In the igneous intrusion modeling case, the release of 
plutonium irreversibly sorbed to colloids is relatively low with only about 1% of the release of 
dissolved plutonium from the EBS (compare Figures K6.3.2-1(b) and K6.3.2-4(b) of 
SNL 2008b).  Thus, transport of dissolved radionuclides is more important to EBS performance 
than is transport of colloid-associated radionuclides.  

Colloid Instability Limits Colloid-Facilitated Radionuclide Transport.  There are several 
reasons why colloidal transport processes are not as significant as dissolved radionuclide 
transport processes in the nominal and igneous intrusion modeling cases.  One is that 
colloid-facilitated transport in the EBS is limited by the lack of colloid stability, as discussed in 
the response to RAI 3.2.2.1.3.4-2-003.1  Colloids with irreversibly attached radionuclides that 
become unstable settle out and become immobile, contributing to the large reduction in 
colloid-facilitated transport of radionuclides out of the EBS.  Colloid stability is controlled by pH 
and ionic strength in both the waste form domain and in the corrosion products domain.  These 
effects on colloid stability are incorporated into the analysis through inclusion of ITBC 
FEPs 2.1.09.01.0B (Chemical Characteristics of Water in Waste Package) and 2.1.09.02.0A 
(Chemical Interaction with Corrosion Products).  These ITBC FEPs account for the barrier 
capability of the EBS with respect to colloidal transport processes, as described in Postclosure 
Nuclear Safety Design Bases (SNL 2008a, p. 6-77). 

Mobile Dissolved Radionuclide Mass Greater than Mobile Colloid-Associated Radionuclide 
Mass.  Another reason that colloid transport processes are not as significant as dissolved 
radionuclide transport processes is the slow diffusion rate of colloids compared to dissolved 
species, as discussed in the response to RAI 3.2.2.1.3.4-2-003.  The slow rate of diffusion of 
colloids could be considered an example of a slow rate of a deleterious process that substantially 
reduces the release of radionuclides from the waste.  However, as demonstrated in the response 
to RAI 3.2.2.1.3.4-2-007, it is frequently the case that almost all mobile radionuclide mass 
(i.e., either dissolved or associated with mobile colloids) is dissolved, rather than associated with 
mobile colloids (e.g., see Figures 1.1-13 through 1.1-15; Figures 1.1-17 through 1.1-20; 
Figures 1.1-26 and 1.1-27; Figures 1.1-33 through 1.1-35; Figures 1.2-13 through 1.2-15; 
Figures 1.2-17 through 1.2-19; Figures 1.2-21 through 1.2-24; Figures 1.2-26 through 1.2-29; 
Figures 1.2-34 through 1.2-36; and Figures 1.2-41 through 1.2-43), so the slow rate of colloid 
diffusion affects only a very small mass of mobile radionuclides.  This is true of the other 
                                                 

1 The response to RAI 3.2.2.1.3.4-2-003 addresses colloid-facilitated transport for the seismic ground motion and 
igneous intrusion modeling cases; however, the conclusions drawn in that response are also applicable to the 
nominal modeling case because the nominal modeling case is embedded in the seismic modeling case (SNL 2008b, 
Section 8.2). Some of the processes that are important to modeling colloid-facilitated transport and to the conclusion 
of the response to RAI 3.2.2.1.3.4-2-003 (e.g., waste package failure primarily by stress corrosion cracking resulting 
in high ionic strengths in the waste package and diffusion-dominated radionuclide transport for long periods of time 
(SNL 2008b, Sections 8.2.1 and 8.2.4.1)) are part of both the nominal and the seismic ground motion modeling 
cases. 

 Page 2 of 3 



ENCLOSURE 2 
 
Response Tracking Number:  00067-01-00  RAI: 3.2.2.1.1-005 

 Page 3 of 3 

non-ITBC colloid transport FEPs in the bulleted list provided earlier: these colloid transport 
processes affect a very small mass of mobile radionuclides, compared to the transport processes 
for dissolved radionuclides. In addition, the colloid transport FEPs do not involve radionuclides 
such as 99Tc, 129I, 36Cl, and 14C, which are significant contributors to mean annual dose, because 
these radionuclides do not attach to colloids.  

Therefore, FEPs related to colloid transport in the EBS (2.1.09.16.0A, 2.1.09.17.0A, 
2.1.09.19.0B, 2.1.09.23.0A, 2.1.09.24.0A, and 2.1.09.25.0A) are not considered to be ITBC 
because they are not a significant contributor to the barrier capability relative to dissolved 
radionuclide transport processes. However, FEPs 2.1.09.01.0B and 2.1.09.02.0A related to 
chemical interactions in the waste package affect colloid stability, thereby contributing to the 
large reduction in colloid-facilitated transport of radionuclides out of the EBS, and are ITBC. 

2. COMMITMENTS TO NRC 

None. 

3. DESCRIPTION OF PROPOSED LA CHANGE  

None. 

4. REFERENCES 

SNL (Sandia National Laboratories) 2008a.  Postclosure Nuclear Safety Design Bases.  
ANL-WIS-MD-000024 REV 01.  Las Vegas, Nevada: Sandia National Laboratories.  
ACC: DOC.20080226.0002; DOC.20080314.0004; LLR.20080507.0018; DOC.20080610.0007.  

SNL 2008b.  Total System Performance Assessment Model/Analysis for the License Application.  
MDL-WIS-PA-000005 REV 00 AD 01.  Las Vegas, Nevada: Sandia National Laboratories.  
ACC: DOC.20080312.0001; LLR.20080414.0037; LLR.20080507.0002; LLR.20080522.0113; 
DOC.20080724.0005; DOC.20090106.0001a. 

 

NOTE: aProvided as an enclosure to letter from Williams to Sulima dtd 02/17/2009. “Yucca 
Mountain – Request for Additional Information Re: License Application (Safety 
Analysis Report Section 2.1), Safety Evaluation Report Volume 3 – Postclosure 
Chapters 2.2.1.1 and 2.2.1.3.7 – Submittal of Department of Energy Reference 
Citations.” 


	RAI 3.2.2.1.1-1-001_Suppl_Final Response
	1. SUPPLEMENTAL RESPONSE
	2. COMMITMENTS TO NRC
	3. DESCRIPTION OF PROPOSED LA CHANGE
	4. REFERENCES
	5. LIST OF ATTACHMENTS

	RAI 3.2.2.1.1-1-005_Suppl_Final Response
	1. SUPPLEMENTAL RESPONSE
	2. COMMITMENTS TO NRC
	3. DESCRIPTION OF PROPOSED LA CHANGE 
	4. REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 320
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 100
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 320
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 100
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 320
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 100
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 320
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 100
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


