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HLWYM HEmails

From: David Pickett
Sent: Monday, October 28, 2002 1:35 PM
To: vladimir cvetkovic; David Turner
Cc: Scott Painter; dpickett@swri.edu
Subject: RE: diameters

Follow Up Flag: Follow up
Flag Status: Flagged

Vladimir, 
 
I volunteered to take on this task.  Of course, it wasn't nearly as straightforward as I had figured.  I hope there's 
some useful info for you here.  I welcome Dave T. to fill in the gaps if he can. 
 
Pages 384-387 of the TSPA-SR Model Report (MDL-WIS-PA-000002 REV 00) have a relevant discussion of 
colloid size effects along with parameter distributions.  Note that, at least when these DOE reports were 
written, few site-specific grain-size data were available.  Can you use pore sizes?  Even those weren't 
available for the SZ tuff units. 
 
Here's the colloid size distribution they use: 
 
Size (nm) Cumulative Probability 
1  0 
6  0.2 
50  0.4 
100  0.6 
200  0.8 
450  1.0 
 
This is based on waste-form colloid characteristics.  Dave T. has offered to provide you with some colloid size 
numbers he has come up with for groundwater colloids. 
 
As for matrix grain or pore size, there a few sources of data. 
 
UZ 
 
The AMR ANL-NBS-HS-000028, Rev 00, discusses colloid size exclusion in the UZ.  Grain size data were not 
available for the three UZ units they discuss, so they more or less just assumed: TSw4 = silt (2–20 µm), CH1v 
= coarse sand (200–2000 µm), and CH1z = fine sand (20–200 µm).  Again, these are not site-specific data.  
They do calculate the percent of colloids that could enter each of these UZ matrix units based on *pore* size.  
They do not explicitly present the pore size distributions themselves.  Maybe you can extract what you need 
from this: 
 
Table 3. Percent of Colloids Allowed to Enter the Matrix Based on Size 
 -----------Colloid Size----------------- 
Units | 450 nm 200 nm 100 nm 6 nm 
---------------------------------------------- 
TSw4 |   5  10  20  65 
CH1v |  45  50  55  85 
CH1z |  20  25  25  65 
 
Another representation is in AMR ANL-NBS-HS-000026, Rev 00, again based on pore sizes of matrix units 
(not grain size): 
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Fraction of 100-nm colloids that can enter the matrix from the fracture based on size 
Unit  fraction 
---------- -------- 
TMN (TSW4) 0.29 
TLL (TSW5) 0.39 
TM2 (TSW6) 0.35 
TMN1 (TSW7) 0.07 
PV3 (TSW8) 0.10 
PV2 (TSW9) 0.61 
BT1a (CH1) 0.15 
CHV   0.61 
CHZ   0.27 
BT (CH6) 0.08 
PP4   0.02 
PP3   0.79 
PP2   0.35 
PP1   0.43 
BF3   0.26 
BF2   0.04 
 
SZ - Volcanic 
 
I found nothing specific to the SZ tuff units. (Dave T.?)  I think this is largely because DOE does not directly 
model colloid filtration in the SZ.  They do use filtration theory to interpret field data, but they derive filtration 
and detachment rate constants without having to assume grain size or pore size distributions.  They then use 
these rate constants as part of their development of probability distributions for colloids with irreversibly-
attached radionuclides.  This is all developed in AMR ANL-NBS-HS-000031, Rev 00 (SZ colloid transport).  Let 
me know if you want to see the rate constants they derived. 
 
SZ - Alluvium 
 
There *are* grain size data here, but not substantially supported by field data (yet).  For the alluvial aquifer, 
AMR ANL-NBS-HS-000031, Rev 00, posits a uniform grain size distribution with a minimum of 0.02 cm and a 
maximum of 0.11 cm.  For colloid size, they use a uniform distribution from 6.0E-07 to 4.5E-05 cm.  These are 
"site-specific" only in a very indirect way.  I don't think any more up-to-date data from the ongoing alluvium 
studies have been published. 
 
David P. 
 
> -----Original Message----- 
> From: vladimir cvetkovic [mailto:vdc@kth.se] 
> Sent: Saturday, October 26, 2002 3:49 PM 
> To: dturner@cnwra.swri.edu 
> Cc: scott painter; dpickett@swri.edu 
> Subject: diameters 
>  
>  
> David -- 
>  
> I am currently working on incorporating aquifer-colloid exchange into  
> the transport modelling; the two processes are retardation and  
> filtration. 
> Although the 
> classical 
> filtration theory is known not to be applicable for field conditions,  
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> I nevertheless want to "predict" the filtration rate using this  
> theory, and see what I get. 
>  
> For this purpose I need some site-specific information: a  
> "representative" 
> diameter 
> of the colloids and a "representative" diameter of the aquifer grains.  
> I am aware that this kind of "representative" data is hard (strictly 
> impossible) to 
> get; nevertheless 
> I need some numbers, presumably ranges for the two diameters.  
> Do you think 
> you can provide me these ranges? Thanks! 
>  
> vladimir 
>  
>  



 
 
Hearing Identifier:  HLW_YuccaMountain_Hold_EX  
Email Number:  662  
 
Mail Envelope Properties   (dpickett@cnwra.swri.edu20021028133400)  
 
Subject:   RE: diameters  
Sent Date:   10/28/2002 1:34:41 PM  
Received Date:  10/28/2002 1:34:00 PM  
From:    David Pickett 
 
Created By:   dpickett@cnwra.swri.edu 
 
Recipients:     
"Scott Painter" <spainter@cnwra.swri.edu>  
Tracking Status: None  
"dpickett@swri.edu" <dpickett@swri.edu>  
Tracking Status: None  
"vladimir cvetkovic" <vdc@kth.se>  
Tracking Status: None  
"David Turner" <dturner@cnwra.swri.edu>  
Tracking Status: None 
 
Post Office:     
 
Files     Size      Date & Time  
MESSAGE    4417      10/28/2002 1:34:00 PM  
 
Options  
Priority:     Standard   
Return Notification:    No   
Reply Requested:    No   
Sensitivity:     Normal  
Expiration Date:      
Recipients Received:   Follow up  
  



<<
  /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


