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PMComanchePeakPEm Resource

From: Monarque, Stephen
Sent: Wednesday, February 24, 2010 5:28 PM
To: John.Conly@luminant.com; Donald.Woodlan@luminant.com; cp34-rai-luminant@mnes-

us.com; Diane Yeager; Eric.Evans@luminant.com; joseph tapia; Kazuya Hayashi; 
Matthew.Weeks@luminant.com; MNES RAI mailbox; Russ Bywater

Cc: ComanchePeakCOL Resource; Magee, Michael
Subject: Comanche Peak RCOL Chapter 2.4.3 - RAI Number 143
Attachments: RAI 4310 (RAI 143).doc

The NRC staff has identified that additional information is needed to continue its review of the combined license 
application.  The NRC staff's request for additional information (RAI) is contained in the attachment.   Luminant is 
requested to inform the NRC staff if a conference call or public meeting is needed.  
 
The response to this RAI is due within 35 calendar days of February 24, 2010.    
 
Note: If changes are needed to the safety analysis report, the NRC staff requests that the RAI response include the 
proposed changes. 
 
 
thanks, 
 
Stephen Monarque 
U. S. Nuclear Regulatory Commission 
NRO/DNRL/NMIP 
301-415-1544 
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Request for Additional Information (RAI) No. 4310 COL Revision 1 
 

RAI Number 143 
 

2/24/2010 
 

Comanche Peak Units 3 and 4 
Luminant Generation Company, LLC. 

Docket No. 52-034 and 52-035 
SRP Section: 02.04.03 - Probable Maximum Flood (PMF) on Streams and Rivers 

Application Section: FSAR Section 2.4.3 
 
QUESTIONS for Hydrologic Engineering Branch (RHEB) 
 
02.04.03-5 

NUREG-0800, Standard Review Plan (SRP), Section 2.4.3, 'Probable Maximum Flood 
(PMF) on Streams and Rivers,' establishes criteria that the NRC staff intends to use to 
evaluate whether an applicant meets the NRC's regulations. 

On October 1, 2009, the NRC staff issued RAI ID 3665 (RAI Number 105) Question 
Number 14246 (02.04.03-1), in which the NRC staff asked “Provide a description of the 
process used to determine that the probable maximum flood (PMF) analysis for streams 
and rivers is the most conservative of all plausible conceptual models. This description 
needs to consider the parameter selections and assumptions made in watershed 
probable maximum precipitation (PMP) estimation, watershed runoff modeling, channel 
routing and runoff accumulation modeling, and local site drainage and runoff modeling.” 

The applicant responded in document CP-200901564-Log No TXNB-09067-
(ML093230704) executed on November 13, 2009.  The NRC staff has reviewed the 
response the combined license application (COL) FSAR changes documented in FSAR 
Updated Tracking Report (UTR) No. 4 and referenced in the applicant’s response, and 
has determined that additional information is needed to complete the NRC staff's review.   

The applicant asserts, without explanation, that the conceptual models used to 
determine the design basis flood comply with Regulatory Guides 1.206 and 1.59.  The 
response also asserts, without explanation, that the river and stream flooding 
computational methodology is consistent with American National Standards Institute / 
American Nuclear Society ANSI/ANS-2.8-1992.  The staff noted that claims of 
compliance and consistency with these guidance documents alone do not ensure that 
the parameter selections or application of the method to specific sites produce a 
bounding conservative estimate of the design basis flood. 

The NRC staff notes that the applicant’s response that widespread use of Snyder’s 
method or the availability of Snyder’s method in HEC-HMS modeling software ensures 
that the use of Snyder’s method produces a bounding conservative estimate of runoff is 
not acceptable.   The applicant’s response also included assertions that the chosen 
parameterization yielded a conservative estimate; however, this is not sufficient to show 
that the chosen parameterization is bounding conservative with respect to all other 
parameterizations. 
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In order to make its safety determination, the NRC staff requests the applicant revise the 
response and provide the technical justifications.  The response should focus on the 
basis used to accept as bounding conservative the chain of models that translates PMP 
estimates to runoff estimates to Squaw Creek Reservoir spillage to design basis flood 
elevation.  That basis should include detailed deductive statements that establish the 
chosen parameterizations (e.g., Snyder’s unit hydrograph; a constant rather than 
variable loss coefficient) and the choice of parameter values (e.g., values of peaking and 
lag coefficients; a loss coefficient of 0.10 inch per hour rather than 0.05 inch//hour) as 
yielding a bounding conservative estimate for the design basis flood elevation. 

This is supplemental RAI 2.4.3-00-S. 
 
 
02.04.03-6 

NUREG-0800, Standard Review Plan (SRP), Section 2.4.3, 'Probable Maximum Flood 
(PMF) on Streams and Rivers,' establishes criteria that the NRC staff intends to use to 
evaluate whether an Applicant meets the NRC's regulations. 

By letter dated October 1, 2009, the NRC staff issued RAI ID 3665 (RAI Number 105) 
Question Number 14248 (02.04.03-3), in which the NRC staff asked “Provide a rationale 
for assumptions made in the modeling of instream flooding and drainage for computation 
of the PMF on rivers and streams affecting the site.  Provide documentation and 
electronic versions of input files for all computer models used to compute the river and 
stream flooding.” 

The applicant responded in document CP-200901564-Log No TXNB-09067- 
(ML093230704) executed on November 13, 2009.  The applicant directed the NRC staff 
to the applicant’s response to RAI ID 3665 (RAI Number 105).  The NRC staff has 
reviewed this RAI response and has determined that additional information is needed for 
the staff to complete its review.  The applicant’s response to this RAI also referred the 
staff to Calculation "MITS004 - Probable Maximum Flood Calculation for Comanche 
Peak Nuclear Power Plant Units 3 and 4 (HEC-HMS & HEC-RAS)", Revision 1 and the 
input and output (I/O) files (FlowMaster) that were submitted previously, as part of July 
2009 Hydrology Safety Site Audit Information Need HYDSV-07, via Luminant letter 
TXNB-09037, dated September 2, 2009.  Refer to NRC staff's 'Hydrology Site Safety 
Audit Report of the Comanche Peak Nuclear Power Plant, Units 3 and 4 Combined 
License Application,' dated December 3, 2009.  This supplemental RAI question results 
from the staff's examination of that calculation package and from examination of 
calculation package TXUT-001-FSAR 2.4.3-CALC-012.   

The staff noted that the Squaw Creek Dam discharge rating relationships referenced in 
the FSAR and in TXUT-001-FSAR 2.4.3-CALC-012 are important determinants of the 
design basis flood elevation reported by the applicant because they model the ability of 
Squaw Creek Dam to pass PMF flows from Squaw Creek watershed. 

Accordingly, the NRC staff requests that the applicant provide:  

1.  A description of how the Squaw Creek Dam discharge ratings (Tables 7-8 and 7-9 
of TXUT-001-FSAR 2.4.3-CALC-012) were developed.   
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2.  References 13 and 14 of TXUT-001-FSAR 2.4.3-CALC-012 for NRC staff review, 
as well as detailed as-built specifications of dam and spillway geometry for 
confirmatory analysis by Staff. 

This is supplemental RAI 2.4.3-03-S-a. 
 
 
02.04.03-7 

NUREG-0800, Standard Review Plan (SRP), Section 2.4.3, 'Probable Maximum Flood 
(PMF) on Streams and Rivers,' establishes criteria that the NRC staff intends to use to 
evaluate whether an Applicant meets the NRC's regulations. 

By letter dated October 1, 2009, the NRC staff issued RAI ID 3665 (RAI 105) Question 
Number 14248, in which the NRC staff asked “Provide a rationale for assumptions made 
in the modeling of instream flooding and drainage for computation of the PMF on rivers 
and streams affecting the site.  Provide documentation and electronic versions of input 
files for all computer models used to compute the river and stream flooding.” 

The applicant responded in document CP-200901564-Log No TXNB-09067- 
(ML093230704) executed on November 13, 2009.  The applicant directed the staff to the 
applicant’s response to RAI 3665 (RAI Number 105).  The applicant’s response to this 
RAI also referred to Calculation "MITS004 - Probable Maximum Flood Calculation for 
Comanche Peak Nuclear Power Plant Units 3 and 4 (HEC-HMS & HEC-RAS)", Revision 
1 and the input and output (I/O) files (FlowMaster) that were submitted previously as part 
of July 2009 Hydrology Safety Site Audit Information Need HYDSV-07 via Luminant 
letter TXNB-09037, dated September 2, 2009.  Refer to the NRC staff's 'Hydrology Site 
Safety Audit Report of the Comanche Peak Nuclear Power Plant, Units 3 and 4 
Combined License Application,' dated December 3, 2009.     

This supplemental RAI question results from staff’s examination of that calculation 
package and from examination of calculation package TXUT-001-FSAR 2.4.3-CALC-
012.   

The NRC staff noted that the Squaw Creek Dam discharge rating relationships 
referenced in the COL FSAR and in TXUT-001-FSAR 2.4.3-CALC-012 are important 
determinants of the design basis flood elevation reported by the applicant because they 
model the ability of Squaw Creek Dam to pass PMF flows from Squaw Creek watershed. 

The staff’s synthesis of data from multiple tables in the FSAR and TXUT-001-FSAR 
2.4.3-CALC-012 are provided in Table A  to this supplemental RAI.  Table A indicates 
that the crest of the service spillway is at about 775 ft, and the crest of the emergency 
spillway is at about 783 ft.  The storage, stage, discharge relationship displayed in Table 
A is used in the applicant’s implementation of HEC-HMS for calculating the PMF at 
Comanche Peak, Units 3 & 4.  However, the dam break analysis has maximum 
backwater elevation on the downstream side of the Squaw Creek Reservoir dam at 775 
ft, essentially the elevation of the service spillway crest and just eight feet below the 
crest of the emergency spillway.  This above normal or “flooded tailwater” condition 
was not discussed by the applicant in the FSAR.  If the normal discharge relationships 
for the emergency and service spillways are not adjusted to account for this flooded 
condition, then the applicant’s computations would indicate passage of more flow than is 
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actually possible in the PMF condition, and the resulting design basis flood elevation 
would be erroneously low and not conservative. 

Accordingly, the Staff requests that the Applicant provide a description of how the above 
normal tailwater condition was modeled in computations of Squaw Creek Dam and 
spillway discharge during the PMF scenario described in the FSAR.  

This is supplemental RAI 2.4.3-03-S-b. 
  

The applicant’s analysis of flooding in Squaw Creek Reservoir used discharge rating data presented in 
Tables 7-8 and 7-9 of TXUT-001-FSAR 2.4.3-CALC-012 and the extrapolation described on page 18 
for evaluation of the probable maximum flood. The two tables combined provide the stage-discharge 
relationship used in the Applicant’s implementation of HEC-HMS to calculate PMF levels.  Table A, 
below, compiles the storage, stage and discharge relationships presented by the Applicant’s contractor. 
The left side of the Table A is from Table 7-8.  Except for the last three rows, the right side of Table A is 
from Table 7-9.  The bottom three entries in the rightmost column are the results of the extrapolation 
presented by the Applicant’s contactor.  The values summarized by Table A are critical to evaluation of 
PMF at the proposed Comanche Peak Nuclear Power Plant, Units 3 and 4.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table A. Stage, storage and discharge relationship for Squaw Creek 
Reservoir from TXUT-001-FSAR 2.4.3-CALC-012. 

From Table 7-8  From Table 7-9 

Stage (ft) 
Storage 
(acre-ft)  

Storage 
(acre-ft) 

Service 
spillway 

(cfs) 

Emergency 
spillway 

(cfs) 

Total 
discharge 

(cfs) 
770 135,752     0 
775 151,418  151,418 0 - 0 
776 154,243  154,243 300 - 300 
777 157,562  157,562 900 - 900 
778 160,903  160,903 1,700 - 1,700 
779 164,270  164,270 2,700 - 2,700 
780 167,665  167,665 3,800 - 3,800 
781 171,093  171,093 5,100 - 5,100 
782 174,560  174,560 6,400 - 6,400 
783 178,072  178,072 8,000 - 8,000 
784 181,628  181,628 9,600 3,500 13,100 
785 185,229  185,229 11,400 13,000 24,400 
786 188,877  188,877 13,300 26,000 39,300 
787 192,574  192,574 15,300 41,500 56,800 
788 196,321  196,321 17,400 59,500 76,900 
789 200,119  200,119 19,600 81,000 100,600 
790 203,967  203,967 21,900 104,500 126,400 

791 207,867     
          
151,964 

793 215,821     
          
203,143 

795 223,980     
          
255,964 
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02.04.03-8 

NUREG-0800, Standard Review Plan (SRP), Section 2.4.3, 'Probable Maximum Flood 
(PMF) on Streams and Rivers,' establishes criteria that staff intends to use to evaluate 
whether an applicant meets the NRC's regulations. 

The staff issued RAI ID 3665 (RAI number 105) Question Number 14248 (02.04.03-3), 
in which the NRC staff asked “Provide a rationale for assumptions made in the modeling 
of instream flooding and drainage for computation of the PMF on rivers and streams 
affecting the site.  Provide documentation and electronic versions of input files for all 
computer models used to compute the river and stream flooding.” 

The applicant responded in document CP-200901564-Log No TXNB-09067-
(ML093230704) executed on November 13, 2009.  The applicant directed the staff to the 
applicant’s response to RAI ID 3665 (RAI Number 105).  The staff has generated 
a supplemental RAI to address its need for additional information.  The applicant’s 
response to this RAI also referred to Calculation "MITS004 - Probable Maximum Flood 
Calculation for Comanche Peak Nuclear Power Plant, Units 3 and 4 (HEC-HMS & HEC-
RAS)", Revision 1 and the input and output (I/O) files (FlowMaster) that were submitted 
previously, as part of July 2009 Hydrology Safety Site Audit Information Need HYDSV-
07 via Luminant letter TXNB-09037, dated September 2, 2009.  This supplemental RAI 
question results from the staff’s examination of that calculation package and from 
examination of calculation package TXUT-001-FSAR 2.4.3-CALC-012.  Refer to the 
NRC staff's 'Hydrology Site Safety Audit Report of the Comanche Peak Nuclear Power 
Plant, Units 3 and 4 Combined License Application,' dated December 3, 2009.   

The staff noted that the Squaw Creek Reservoir storage-elevation and discharge-
elevation relationships referenced in the FSAR and in TXUT-001-FSAR 2.4.3-CALC-012 
are important determinants of the design basis flood elevation reported by the applicant 
because they determine how much flood rise is produced when Squaw Creek Reservoir 
is surcharged by the PMF.  

Page 18 of 28 of TXUT-001-FSAR 2.4.3-CALC-012 reports that the discharge-storage 
relationship available to the applicant was linearly extrapolated to higher storage and 
discharge flow levels. The NRC staff needs to reproduce this extrapolation in 
confirmatory analysis and make a safety determination about the design basis flood 
elevation that depends upon this extrapolation.   

In order to ensure that the methods used to perform the analyses used to make its 
safety determinations technically valid and conservative, the staff requests that the 
applicant provide in the COL FSAR, deductive statements proving that the linear 
extrapolation is bounding conservative.  The analysis should demonstrate that the linear 
extrapolation to extreme storage values conservatively underestimates Squaw Creek 
Dam discharge and overestimates Squaw Creek Reservoir elevation during PMF 
conditions, and that the resulting design basis flood elevation is bounding conservative. 

This is supplemental RAI 2.4.3-03-S-c. 
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02.04.03-9 

NUREG-0800, Standard Review Plan (SRP), Section 2.4.3, 'Probable Maximum Flood 
(PMF) on Streams and Rivers,' establishes criteria that the NRC staff intends to use to 
evaluate whether an applicant meets the NRC's regulations. 

The NRC staff issued RAI ID 3665 (RAI Number 105) Question Number 14248, in which 
the NRC staff asked “Provide a rationale for assumptions made in the modeling of 
instream flooding and drainage for computation of the PMF on rivers and streams 
affecting the site.  Provide documentation and electronic versions of input files for all 
computer models used to compute the river and stream flooding.” 

The applicant responded in document CP-200901564-Log No TXNB-09067- 
(ML093230704) executed on November 13, 2009.  The applicant directed the staff to the 
applicant’s response to RAI ID 3665 (RAI Number 105).  The staff has generated a 
supplemental RAI to address its need for additional information.  The applicant’s 
response to RAI 3665 Question 14248 also referred to Calculation "MITS004 - Probable 
Maximum Flood Calculation for Comanche Peak Nuclear Power Plant, Units 3 and 4 
(HEC-HMS & HEC-RAS)", Revision 1 and the input and output (I/O) files (FlowMaster) 
that were submitted previously, as part of July 2009 Hydrology Safety Site 
Audit Information Need HYDSV-07 via Luminant letter TXNB-09037, dated September 2, 
2009.  This supplemental RAI question results from the staff’s examination of the 
calculation package and from examination of calculation package TXUT-001-FSAR 
2.4.3-CALC-012.  Refer to the NRC staff's 'Hydrology Site Safety Audit Report of the 
Comanche Peak Nuclear Power Plant, Units 3 and 4 Combined License 
Application,' dated December 3, 2009.     

The NRC staff noted that the Squaw Creek Reservoir storage-elevation and discharge-
elevation relationships referenced in the FSAR and in TXUT-001-FSAR 2.4.3-CALC-012 
are important determinants of the design basis flood elevation reported by the Applicant 
because they determine how much flood rise is produced when Squaw Creek Reservoir 
is surcharged by the PMF.  The design documents for Squaw Creek Dam and Reservoir 
that detail the development of these relationships must be referenced in the COL FSAR, 
as well as the calculations in which these data are used. These documents are 
fundamental in the analysis of flood and safety determination and need to be included in 
the FSAR.  The staff will also reference these documents to make its safety 
determinations.  

Accordingly, the NRC staff requests that the applicant submit calculation packages 
2.4.3-CALC-011 and 2.4.4-CALC-015 and references 11, 12, 13, and 14 of TXUT-001-
FSAR 2.4.3-CALC-012 on the docket. 

This is supplemental RAI 2.4.3-03-S-d. 
 
 
 
 
 



 
 

7

 
02.04.03-10 

NUREG-0800, Standard Review Plan (SRP), Section 2.4.3, 'Probable Maximum Flood 
(PMF) on Streams and Rivers,' establishes criteria that the staff intends to use to 
evaluate whether an Applicant meets the NRC's regulations. 

The NRC staff issued RAI ID 3665 (RAI Number 105) Question Number 14248, in which 
the NRC staff asked “Provide a rationale for assumptions made in the modeling of 
instream flooding and drainage for computation of the PMF on rivers and streams 
affecting the site.  Provide documentation and electronic versions of input files for all 
computer models used to compute the river and stream flooding.” 

The applicant responded in document CP-200901564-Log No TXNB-09067- 
(ML093230704) executed on November 13, 2009.  The applicant directed the staff to the 
applicant’s response to RAI ID 3665 (RAI Number 105).  The NRC staff has generated a 
supplemental RAI to address its need for additional information.  The applicant’s 
response to this RAI also referred to Calculation "MITS004 - Probable Maximum Flood 
Calculation for Comanche Peak Nuclear Power Plant Units 3 and 4 (HEC-HMS & HEC-
RAS)", Revision 1 and the input and output (I/O) files (FlowMaster) that were submitted 
previously, as part of July 2009 Hydrology Safety Site Audit  Information Need HYDSV-
07 via Luminant letter TXNB-09037, dated September 2, 2009.  This supplemental RAI 
question results from the NRC staff’s examination of that calculation package and from 
examination of calculation package TXUT-001-FSAR 2.4.3-CALC-012.  Refer to the 
NRC staff's 'Hydrology Site Safety Audit Report of the Comanche Peak Nuclear Power 
Plant, Units 3 and 4 Combined License Application,' dated December 3, 2009.     

Pages 12 and 13 of TXUT-001-FSAR 2.4.3-CALC-012 report selection of a base flow 
rate. The applicant used a 1977-present average of July baseflows—the lowest of all 
months for the 1977-present period of record.  

In order to make its safety determinations based on appropriate consideration of 
conservative estimates, the staff requests that the applicant justify why the average of 
July baseflows is bounding conservative as compared to the use of a greater baseflow 
statistic. 

This is supplemental RAI 2.4.3-03-S-e. 
 
 
02.04.03-11 

NUREG-0800, Standard Review Plan (SRP), Section 2.4.3, 'Probable Maximum Flood 
(PMF) on Streams and Rivers,' establishes criteria that staff intends to use to evaluate 
whether an applicant meets the NRC's regulations. 

The NRC staff issued RAI ID 3665 (RAI Number 105) Question Number 14248, in which 
the NRC staff asked “Provide a rationale for assumptions made in the modeling of 
instream flooding and drainage for computation of the PMF on rivers and streams 
affecting the site.  Provide documentation and electronic versions of input files for all 
computer models used to compute the river and stream flooding.” 

The applicant responded in document CP-200901564-Log No TXNB-09067- 
(ML093230704) executed on November 13, 2009.  The applicant directed the staff to the 
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applicant’s response to RAI ID 3665 (RAI Number 105).  The NRC staff has generated a 
supplemental RAI to address its need for additional information.  The applicant’s 
response to this RAI also referred to Calculation "MITS004 - Probable Maximum Flood 
Calculation for Comanche Peak Nuclear Power Plant Units 3 and 4 (HEC-HMS & HEC-
RAS)", Revision 1 and the input and output (I/O) files (FlowMaster) that were submitted 
previously, as part of July 2009 Hydrology Safety Site Audit Information Need HYDSV-
07 via Luminant letter TXNB-09037, dated September 2, 2009.  This supplemental RAI 
question results from the staff’s examination of that calculation package and from 
examination of calculation package TXUT-001-FSAR 2.4.3-CALC-012.  Refer to the 
NRC staff's 'Hydrology Site Safety Audit Report of the Comanche Peak Nuclear Power 
Plant, Units 3 and 4 Combined License Application,' dated December 3, 2009.     

The NRC staff noted that the applicant does not specify the reservoir elevation 
corresponding to the Squaw Creek Reservoir surface used to compute critical fetch 
length for wind and wave height computation.   

In order to make safety determinations based on adequate consideration of appropriate 
mechanisms that result in a conservative estimate, the staff requests that the applicant 
include a figure in the COL FSAR detailing the location of the critical fetch length.  The 
NRC staff also requests that the applicant describe any dependence of the critical fetch 
length on reservoir elevation, which would require that the fetch length be computed for 
the reservoir at the PMF (rather than normal) elevation of Squaw Creek Reservoir to 
yield a conservative estimate of wind and wave height.  

This is supplemental RAI 2.4.3-03-S-f. 

 
 



<<
  /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 /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile 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 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 /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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

  /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


