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From: Stieve, Alice

Sent: Wednesday, February 04, 2009 7:41 AM
To: Munson, Clifford

Cc: Bauer, Laurel

Subject: FW: Possible preliminary RAI
Attachments: RusEarlyRAIs 020309.doc

I talked with Rus Wheeler from USGS yesterday about the Bell Bend application and my early RAIs. He had looked at what I had
requested and made his own evaluation. He agrees with me but went further to say that there may be evidence in that confusion of
structural measurements that implys a hidden or blind fault (seen as additional or secondary folding with se dipping limbs
superimposed on the nw limb of the large, regional Berwick anticline. Careful geologic mapping of just the site area would shed
light on that. He sent this additional early RAI. Please take a look. | would like to add this to the early RAI group because it may be
a significant issue.

If we send this out as an additional question do I put it under RAI 1849 or do | generate a new RAI?

From: Russell L Wheeler [mailto:wheeler@usgs.gov]
Sent: Tuesday, February 03, 2009 6:02 PM

To: Alice Stieve

Subject: Possible preliminary RAI

Alice-

Here's what we discussed on the possibility of unrecognized folds or faults. | followed the format that you sent yesterday.
Please use, change, toss, or hold as you think best.

Rus

Rus Wheeler

research geologist
phone: (303) 273-8589
fax: (303) 273-8600
email: wheeler@usgs.gov

paper mail:

Russell L. Wheeler

U.S. Geological Survey
P.0O. Box 25046, M.S. 966
Lakewood, CO 80225

physical address, FedEx, UPS:
1711 lllinois St., rm. 442
Golden, CO 80401
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FSAR Sections 2.5.1.2.4.2 and 2.5.1.2.4.4 state that bedrock at the site is “gently
folded” but contains “beds that are steeply dipping” (p. 89). The shale dips 15 to
85 degrees (p. 91) and the average dip is 70 degrees to the southeast (figs. 2.5-28
— 2.5-33).

a) Such a wide range of dips, such steep dips in an area of gentle folding,
and the presence of steep southeast dips in the northwest limb of a large
anticline, together imply the presence of unrecognized folding and perhaps
faulting. The spatial distribution and values of strikes and dips can outline
unrecognized folds and perhaps faults. To allow NRC staff to evaluate this
possibility, please present a geologic map showing the locations and
values of all strike-and-dip measurements in the Mahantango Formation at
or near the site.

b) Figures 105j (p. 462) and 105n (p. 466) appear to show steeply dipping
beds in unidentified units. Figure 105n is reported to show bedding but, at
the poor resolution of the photograph, the planar fabric that dips steeply
toward the camera and to its left might also appear to be cleavage. Please
provide evidence to demonstrate that the fabric is bedding and not
cleavage. Additionally, to aid NRC staff in evaluating the possibility of
unrecognized folding and faulting, please locate the outcrops that are
shown in both figures on the map that is requested in part a, and show the
bedding orientations at both outcrops, as well as cleavage orientations (if

any).

¢) The log of borehole 306 shows an unusually deep water table (figs. 2.5-
97 and 2.5-100a, p. 443 and 447). Refraction profiles show that at seven
places the bedrock surface deepens abruptly by several tens of feet (figs.
104 and 105a-f, p. 451 and 453-458). The map of the elevations of the top
of bedrock shows at least two elevation anomalies that trend north to
north-northeast (fig. 2.5-105, p. 452). The anomalies might represent
increased permeability or increased weathering along unrecognized faults.
Please show all of these anomalies on an uncolored version of figure 2.5-
105, to aid NRC staff in assessing the possibility of unrecognized faults.
Please design the figure so that it can be overlaid on the map requested in
part a.




<<
  /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


