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the Nuclear Renaissance.”  This trip report represents the views of Mr. Coleman and has not 

been reviewed by the Full Committee.  

 
Attachment:   
As stated 
 
cc:  
W. Borchardt, EDO   A. Vietti-Cook, SECY 
V. Ordaz, OEDO   E. Leeds, NRR 
B. Sheron, RES   M. Johnson, NRO 
J. Uhle, RES    M. Doane, OIP 
M. Weber, NMSS 
J. Lyons, CRGR 
 
CONTACT:  Neil Coleman, ACRS 
          301-415-7656 
 
 
 



 
 
MEMORANDUM TO:  ACRS Members 
    
FROM:   Edwin M. Hackett, Executive Director   /RA/ 
   Advisory Committee on Reactor Safeguards 
 
SUBJECT:                  TRANSMITTAL OF FOREIGN TRIP REPORT OF ACRS STAFF 
 
 
 Attached is a foreign trip report prepared by Neil Coleman of my staff, regarding the 

2009 Joint Assembly of the American Geophysical Union in Toronto, Canada.  As part of this 

meeting, on May 25, 2009, Mr. Coleman chaired a session titled “Role of the Earth Sciences in 

the Nuclear Renaissance.”  This trip report represents the views of Mr. Coleman and has not 

been reviewed by the Full Committee.  

 
Attachment:   
As stated 
 
cc:  
W. Borchardt, EDO   A. Vetti-Cook, SECY 
V. Ordaz, OEDO   E. Leeds, NRR 
B. Sheron, RES   M. Johnson, NRO 
J. Uhle, RES    M. Doane, OIP 
M. Weber, NMSS 
J. Lyons, CRGR 
 
CONTACT:  Neil Coleman, ACRS 
          301-415-7656 
 
 
 

Accession No:  ML091890732 Publicly Available (Y/N):  Y Sensitive (Y/N): N 
If Sensitive, which category? 
Viewing Rights:   NRC Users   or    ACRS only   or    See restricted distribution 
OFFICE ACRS SUNSI Review ACRS ACRS 
NAME NColeman NColeman ADias EHackett 
DATE 7/9/09 7/9/09 7/9/09 7/9/09 

OFFICIAL RECORD COPY 
 
 
 



TRIP REPORT 
 

2009 Joint Assembly of the American Geophysical Union 
 

Neil Coleman, ACRS Staff 
 
During May 24-27 I attended the 2009 Joint Assembly of the American Geophysical Union in 
Toronto, Canada.  As part of this meeting, on May 25 I chaired session U13A titled “Role of the 
Earth Sciences in the Nuclear Renaissance.”  This session was co-chaired by Jeff Ciocco, who 
is a Senior Project Manager in NRC’s Office of New Reactors (NRO).  After our lead-off invited 
speaker withdrew due to medical reasons, Mr. Ciocco prepared and gave an NRO outreach 
presentation, summarizing the status of new reactor design and siting applications in the United 
States.  We note that Thomas Nicholson of NRC’s Office of Research also chaired a session at 
this meeting, titled “Advances in Modeling of Hydrologic Systems I.” 
 
Most of the presentations in our session dealt with seismicity and ground motion issues, 
relevant to NRC and ACRS reactor siting reviews.  Other presentations related to progress in 
international programs, such as characterization of a proposed Canadian deep geologic 
repository for low and intermediate level radioactive waste.  Key talks from the meeting are 
summarized below: 
 
• G. Atkinson (University of Western Ontario) discussed earthquake ground-motion issues 
 relevant to the seismic safety of nuclear power plants. These issues include:  
 (i) assessment of hazard and its uncertainty, at low probabilities, for sites in stable 
 continental regions, where large events may have repeat times greatly exceeding 
 the historic record, and where the relationship between seismicity and geological host 
 structures is ambiguous; and (ii) the use of Uniform Hazard Spectra in site evaluation 
 and design of nuclear power plants. The second issue arises chiefly because design of 
 nuclear facilities has traditionally been based on testing of engineering structures and 
 systems against a “standard scaled response spectrum” (sometimes called a Newmark-
 Hall spectrum after its original authors).  This standard shape is contained in both U. S.
 and Canadian standards for nuclear power plant design.  For hard rock sites in eastern 
 North America, this standard shape differs markedly from the shape determined from 
 probabilistic analyses and provided as a Uniform Hazard Spectrum (UHS) for a 
 specified probability level.  The UHS for eastern North America rock sites is greatly 
 enriched in high frequency energy (>8 Hz) and depleted in low frequency energy (<3 
 Hz), relative to standard spectra that have been used for nuclear power plant design.   
 
• R. Woodward et al. (Incorporated Research Institutions for Seismology) described the 
 USArray Transportable Array (TA), a network of 400 seismograph stations that is 
 systematically moving west-to-east across the contiguous United States.  This array is 
 part of the National Science Foundation's multidisciplinary EarthScope program, and 
 has already occupied over 700 stations in the western US.  It will eventually reach 
 the Atlantic coast before heading for Alaska.  The stations use a grid-like deployment 
 with 70 km separation between stations.  At any given time there are approximately 
 400 stations operational, occupying an 800 km by 2000 km “footprint.”  Each station 
 operates for two years. The Array is now operating in the swath of the country extending 
 from Texas to Montana. From 2010 to 2013 the TA will occupy ~800 sites in the central 
 and eastern US. The array will be centered on the New Madrid, MO region during the 
 bicentennial of the 1811-1812 earthquakes. During the TA deployment every existing or 
 planned nuclear plant in the eastern US will be within 70 km of at least four new seismic 



 stations. Thus, this station deployment in the eastern U. S. provides unprecedented 
 opportunity for improving source characterization, modeling the regional velocity and 
 attenuation structure, and mapping seismic zones down to low magnitude thresholds. 

• M. Jensen (Nuclear Waste Management Organization) discussed the proposal by 
 Ontario Power Generation to develop a deep geologic repository for disposal of its Low 
 and Intermediate Level Radioactive Waste at the Bruce site, located near Tiverton, 
 Ontario, 225 km northwest of Toronto.  The repository would be accessed by a vertical 
 shaft and, as now envisioned, could accommodate 200,000 m3 of waste in emplacement 
 rooms excavated at a depth of 680 m in Ordovician age argillaceous limestone.  The 
 investigations have gathered data to develop an understanding of the evolution and 
 stability of the geologic, hydrogeologic, hydrogeochemical and geomechanical 
 environment as it relates to demonstrating repository safety.  Scheduled for completion 
 in 2010, the interim results, which included the drilling and testing of 4 deep boreholes, 
 are providing evidence of a predictable geosphere with a deep seated (>400 m), low 
 permeability (K < 10-13 m sec-1), low porosity (0.01-0.08), saline (TDS > 250 gm l-1) 
 groundwater regime that is resilient to external perturbations (e.g., glaciation). 

• F. Boadu (Dept. of Civil and Environmental Engineering, Duke University) gave a 
 presentation that related engineering and petrophysical properties of unconsolidated 
 sediments to electrical parameters.  The methodology predicts engineering properties of 
 soils using non-invasive and cost-effective geophysical measurements.  The use of 
 geophysical techniques demands adequate knowledge of how the fundamental 
 petrophysical properties of a soil, which affect its strength and stability, also influence its 
 geophysical response.  Measurements of the spectral electrical response (0.01 Hz to 10
 kHz) of field samples with wide variability in physical and engineering properties were 
 performed.  The analysis focused on textural properties that are easily obtained from 
 grain size distribution analysis including, fractal dimension, pore size parameter and 
 specific surface area of the soil per unit mass and amount of fines (clay and silt) present. 
 Electrical parameters which describe the electrical response of the model were extracted 
 and their variations with the soil properties analyzed.  

• M. Takao and H. Mizutani (both with Tokyo Electric Power Co.) submitted an abstract 
 regarding a geological and seismological survey for new design-basis earthquake 
 ground motion at the Kashiwazaki-Kariwa nuclear power station.  At about 10:13 on 
 July 16, 2007, a strong earthquake named 'Niigata-ken Chuetsu-oki Earthquake' of 
 M6.8 on Japan Meteorological Agency’s scale occurred offshore Niigata prefecture in 
 Japan.  All of the nuclear reactors at Kashiwazaki-Kariwa Nuclear Power Station 
 (KKNPS) in Niigata prefecture operated by Tokyo Electric Power Company shut down 
 safely.  In other words, automatic safety function composed of shutdown, cooling and 
 containment worked as designed immediately after the earthquake. During the 
 earthquake, the peak acceleration of the ground motion exceeded the design-basis 
 ground motion (DBGM), but the force due to the earthquake applied to safety-significant 
 facilities was about the same as or less than the design basis taken into account as 
 static seismic force.  In order to newly assess the safety of nuclear power plants, the 
 authors have evaluated a new DBGM after conducting geomorphological, geological, 
 geophysical, and seismological survey and analyses.  In the land area, aerial 
 photograph interpretation was performed at least within the 30 km radius, as part of a 
 geomorphological survey to identify landforms that might represent tectonic relief.  
 Especially investigated was the Nagaoka Plain Western Boundary Fault Zone 



 (NPWBFZ), which consists of Kakuda-Yahiko fault, Kihinomiya fault and Katakai fault, 
 because NPWBFZ is one of the active faults, which has potential of M8 class in Japan.  
In  addition to the geological survey, seismic reflection prospecting was completed to 
 evaluate the geological structure of the faults and to assess the consecutiveness of the 
 component faults of NPWBFZ.  As a result of these surveys, the authors determined that 
 the three component faults of NPWBFZ are independent of each other with respect to 
 geological structure.  However, it was decided to take into  consideration simultaneous 
 movement of all three faults in seismic design as a case of  uncertainty.  In the sea area, 
 seismic reflection prospecting with sonic wave was  conducted in the area stretching for 
 ~140 km along the coastline and 50 km in the direction perpendicular to the coast.  As a 
 result of the seismic reflection survey and analyses, it was determined that five active 
 faults need to be taken into consideration for the seismic design in the sea area.  As a 
 result  of analyses of the geological survey, data from NCOE, and data from the 2004 
 Chuetsu Earthquake, it became clear that there are factors that intensify seismic motions 
 in the  study area.  For each of the two selected earthquake sources, namely NPWBFZ 
 and F-B fault, the authors calculated seismic ground motions on the free surface of the 
 base stratum as the design-basis ground motion (DBGM) using both empirical and 
 numerical ground motion evaluation methods.  The peak ground acceleration for DBGM 
 is 2,300 Gal for units 1 to 4 located in the southern part of the KKNPS and 1,050 Gal for 
 units 5 to 7 in the northern part of the site.  

• C. Fuller et al. (William Lettis & Associates) discussed regulatory issues and challenges 
 in developing seismic source characterizations for new nuclear power plants in the US.  
 An integral component of the safety analysis for proposed nuclear power plants is a 
 probabilistic seismic hazard assessment (PSHA). Most applications currently under NRC 
 review followed guidance in NRC Regulatory Guide 1.208 (RG 1.208) for developing 
 seismic source characterizations (SSC) for their PSHA. Under RG 1.208 guidance, 
 applicants should: (1) use existing PSHA models and SSCs accepted by the NRC as 
 SSC as a starting point for their SSCs; (2) evaluate new information and data developed 
 since acceptance of the starting model to determine if the model should be updated; and 
 (3) follow guidelines set forth by the Senior Seismic Hazard Analysis Committee 
 (SSHAC) (NUREG/CR-6372) in developing significant updates (i.e., updates should 
 capture SSC uncertainty through representing the "center, body, and range of technical 
 interpretations" of the informed technical community).  Major motivations for following 
 this guidance are to ensure accurate representations of hazard and regulatory stability in 
 hazard estimates for nuclear power plants.  All current applications with the NRC have 
 used the EPRI-SOG source characterizations developed in the 1980s as their starting 
 point model, and all applicants have followed RG 1.208 guidance in updating the EPRI- 
 SOG model.  However, there has been considerable variability in how applicants 
 interpreted the guidance, and thus there has been considerable variability in the 
 methods used to update the SSCs.  Much of the variability can be attributed to how 
 different applicants have interpreted the implications of new data, new interpretations of 
 new and/or old data, and new “opinions” of members of the informed technical 
 community.  For example, many applicants and the NRC have wrestled with the 
 challenge of whether or not to update SSCs in light of new opinions or interpretations of 
 older data put forth by one member of the technical community.  This challenge has 
 been further complicated by: (1) a given applicant's uncertainty in how to revise the 
 EPRI-SOG model, which was developed using a process similar to that dictated by 
 SSHAC for a level 3 or 4 study, without conducting a resource-intensive SSHAC level 3 
 or higher study for their respective application; and (2) a lack of guidance from the NRC 
 on acceptable methods of demonstrating that new data, interpretations, and opinions are 



 adequately represented within the EPRI-SOG model. Partly because of these issues, 
 initiative was taken by the nuclear industry, NRC and DOE to develop a new base PSHA 
 model for the central and eastern US. However, this new SSC model will not be 
 completed for several years and does not resolve many of the fundamental regulatory 
 and philosophical issues that have been raised during the current round of applications. 
 To ensure regulatory stability and to provide accurate estimates of hazard for nuclear 
 power plants, a dialog must be started between regulators and industry to resolve these 
 issues.  Two key issues that must be discussed are: (1) should new data and new 
 interpretations or opinions of old data be treated differently in updated SSCs, and if so, 
 how?; and (2) how can new data or interpretations developed by a small subset of the 
 technical community be weighed against and potentially combined with a SSC model 
 that was originally developed to capture the “center, body and range” of the technical 
 community? 



<<
  /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 /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


