HLWYM HEmails

From: Randall Fedors

Sent: Wednesday, August 29, 2007 3:04 PM

To: Chandrika Manepally

Subject: RE: Action: Drift degradation Appendix 7 questions

Is the shape of the drift opening still a question?

Why is DOE getting any credit for capillary diversion from a collapsed drift ceiling, considering a realistic shape
and roughness (DOE assumes a perfectly circular degraded drift opening)?

Using 400 Pa for capillary Strength and log10 k of -12.0, and 5 mm/yr (which is larger than the average
modern percolation) from Abstraction of Drift Seepage AMR, Rev 01:

Intact Drift, seepage fraction = 1%

Collapsed Drift, seepage fraction = 20%

Hence, DOE is still getting 80% diversion for a collapsed drift for the modern climate. They get this diversion
because of the assumption of a perfectly circular drift opening. This uses the same conceptualization that
forces the conclusion that water could never enter lithophysae (then, how did the secondary mineralization get
there?).

Also, | don't understand Bob's thinking on the delay of the breakthrough for different values of the capillary
strength. Delay in time? This is steady state. Delay spatially due to a sloped surface? We focus on the top of
the drift ceiling; note the drift ceiling slope increases dramatically away from the top. This is not like a liner with
sloped surfaces.

--Randy

>>> Chandrika Manepally <cmanepally@cnwra.swri.edu> 08/29/07 12:47 PM
>>> >>>

Randy

I need your help in rewriting Item#1 (the general feedback | got that it was a very minor issue unless we can

quantify that the seepage for a degraded drift was significantly greater than intact case). So, should we include
it?

| looked at the supplemental point and talked to Bob about it. He said it will not matter (based on his
experimental and numerical models). Having a higher value for alpha will only delay the breakthrough (not very
significant) in this case. But eventually the water will make it through.

About Q#4, | remember Ernie Hardin stating that they don't have any diversions in flow paths in rubble in TSPA
(MSTHM App 7 meeting).

-Chandrika



From: Randall Fedors [mailto:RWF@nrc.gov]

Sent: Tuesday, August 28, 2007 3:14 PM

To: Chandrika Manepally

Subject: Re: Action: Drift degradation Appendix 7 questions

1. Consider supplemental point for question 1: Basis for using capillary strength of 100 Pa for rubble, thus
getting some (unknown) amount of capillary diversion around an irregularly shaped and rough-surfaced ceiling
for a degraded drift. See the Drift-Scale Coupled Processes (DST abnd TH) Models, Rev 01, page 5-3,
assumption 6.

2. | agree, rock bolts aren't an issue with a degraded drift.

3. I'm still not sure about the delta approach. What more could we ask?

4. \What does the water do when it enters the rubble in the DOE model abstraction?

--Randy

>>> Chandrika Manepally <cmanepally@cnwra.swri.edu> 08/28/2007 3:28 PM
>>> >>>

Randy

As | mentioned earlier today, we need to write-up our questions for DOE. | need to provide this to Luis
tomorrow (just got to know about this deadline!).

I'm not sure if we should include Item #1.
Regarding Item #2, the issue of rock bolts is important only for the intact drift case. In case of a completely

degraded drift, it should not matter as that portion of the rock is part of the rubble. So, is it relevant to bring this
up during the Appendix 77?

| will work on Item#3 and send you a draft tomorrow.

-Chandrika



Effect of Drift Degradation on Seepage

1. Assumption of perfectly circular drifts for a degraded drift case

The DOE seepage model for degraded drifts assumes perfectly circular but larger openings compared to the
nondegraded drift seepage model (Bechtel SAIC Company LLC, 2004k). Given the potential shapes for
degraded drifts discussed in Section 4.2.4.1, a circular opening for a degraded drift does not appear realistic.
To support the use of a circular, but larger, degraded drift opening, DOE presented results in Bechtel SAIC
Company, LLC (2004l) from another model that showed seepage for noncircular openings was, on average,
the same as for the original circular openings. In this second model, the drift radius remained constant, but the
numerical mesh was modified to reflect chunks or blocks of fallen rock from the drift ceiling.

The DOE model used stochastic realizations of fracture heterogeneity in the host rock. With blocks removed
from the drift ceiling, many of the realizations led to smaller estimates of seepage for degraded drifts as
compared to nondegraded drifts. On average, seepage was about the same for degraded and nondegraded
drifts (Bechtel SAIC Company, LLC, 2004l).

Theoretically, uneven topology of drift ceilings should lead to similar or more seepage as compared to smooth
circular openings.

2. Rock bolts

Staff may seek clarification during the license application review process regarding the effect of rock bolts on
flow above the drift and on dripping from the drift wall (Kokajko, 2005). Rock bolts were modeled as open
boreholes. Although the rock bolts will not be grouted, NRC believes they will directly contact the host rock.
Therefore, the capillary barrier effect assumed for the rock bolt opening in the DOE rock bolt seepage model
may lead to underestimates of seepage along rock bolts. Furthermore, the rock bolts will protrude from the drift
wall and may serve as focal points for seepage water and condensate water dripping onto the engineered
barrier system and invert. Under ambient conditions, enhanced seepage due to rock bolts would be less than
during the thermally perturbed period (Kokajko, 2005). The rock bolts may serve as preferential flow pathways
during this period. Water buildup in the reflux zone may preferentially flow down openings along rock bolts and
drip onto the engineered barrier system and invert.

3.  Effect of Degradation Rate and Timing on Multiscale
Thermohydrological (TH) Model Results (In-drift TH conditions) and in TSPA Abstractions

The Multi-scale Thermohydrological Models (MSTHM) model the degraded drift case as a Low-Probability-
Seismic Collapsed-Drift Scenario. The low-probability-seismic scenario causes collapse of the drift opening,
which is represented by a circular profile with a diameter of 11 m. The resulting host-rock rubble completely fills
the modified drift opening, from the outer surface of the drip shield out to the modified "drift wall". This model
does not account for the gradual accumulation of the rubble. The temperature difference ("deltas") are
estimated as the differences between the thermal-hydrologic results for the case with drift collapse and those
for the intact (nominal) case with no drift collapse. This "delta" is used to modify the temperatures (and other
relevant parameters) in TSPA when a seismic event occurs. This approach does not link the degradation rate
or timing to the evolution of in-drift TH conditions.






Hearing Ildentifier: HLW_YuccaMountain_Hold_EX
Email Number: 159

Mail Envelope Properties (Randall.Fedors@nrc.gov20070829150339)

Subject: RE: Action: Drift degradation Appendix 7 questions
Sent Date: 8/29/2007 3:03:39 PM

Received Date: 8/29/2007 3:03:39 PM

From: Randall Fedors

Created By: Randall.Fedors@nrc.gov

Recipients:

"Chandrika Manepally" <cmanepally@cnwra.swri.edu>
Tracking Status: None

Post Office:

Files Size Date & Time
MESSAGE 7005 8/29/2007 3:03:39 PM
Options

Priority: Standard

Return Notification: No

Reply Requested: No

Sensitivity: Normal

Expiration Date:
Recipients Received:




<<
  /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


