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January 20, 1999

FARAT L) BT IS I

Mr. Brent Newman

Los Alamos National Lab
P.O. Box 1663

MS J49s

Los Alamos, NM 87535

Dear Mr."Newman:

Enclosed is the final report for the LANL Job Number $74R samples that we received on
October 10, 1998. Please review this report and provide any comments as samples will be held
for a maximum of 50 days. After 30 days samples will be returned or disposed of inan
appropriatc manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the mazenal tested. However, DBS&A does not
assumne any resporsibility for interpremations or analvses based on the data enclosed, nor caz we
guarantee that these data are fully representative of the undisturbed materials ar the field site. We
recommend that careful evaluation of these laboratory results be made for vour particular
application.

We are pleased to provide this service to LANL and look forward to future [aboratory testing on
other projects. If you have any questions about the enclosed data, please do not hesitate 1o call.

Sincerely.
DANIEL B. STEPHENS & ASSOCIATES, INC,

Dk e |

Mark Ankeny
Enclosure
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" -SampleID- - Borehole Location I Location Description Depth (ft)

- RE16-93-0100 16-2668
REI6-580101 16-2668
RE16-98-0102 16-2668

. RE16-98-0103 16-2667
RE16-08-0104 16-2667
RE16-98-0105 16-2667
RE16-93-0106 16-2667

' RE16-98-0107 16-2667

. RE16-98-0108 16-2669

'Fl'a c—s

Bldg 500 BH
Bldg. 300 BH
Bldg. 300 BH
SWSCCut BH

- SWSCCut BH

SWSC Cut BH
SWSC CutBH
SWSCCutBH

90 Line Pond BH

Donaa S‘\‘-"P

18.9-192
103-10.5
309-31.3
70.3-70.6
-88.6-89
1002-100.5
120-120.5
129,4-1299
§9.6-89.8
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Sample ID Borchole Location ID Location Description * ..tft) e ieSe, boTTo oI L
RE16-98-0100 16-2668 Bldg. 300 BH IR NI 23 ?-rv:‘z‘ ;. :-3,_, s HG AT =
RE16+98-0101 16-2668 Bldg. 300 BH D) 30105 untr§, me ™ b sElan e A
RE!6-98-0102 16-2668 Bldg. 300 BH 30931 3unmdanestOB O ey <
RE16-98-0103 16-2667 SWSC Cut BH 703-70.6—dersety werles B B "
RE16-98-0104 16-2667 SWSC Cut BH ss.6g9——densely wedes U0 -
RE16-98-0105 16-2667 SWSC Cut BH 100.2-100.5 ~ demsely weibln Ry
RE16-98-0106 16-2667 SWSC Cut BH 1201205 — A eches T —n ol S90S oot ool
RE16-98-0107 16-2667 SWSC Cut BH 120.4-129.9 = v T 3 CroD Feerin st
RE16-98-0108 16-2668 50sLincPond BH  $9.6-89.8— (€ dantely & eidkel
feo = Donna S"\u{‘? .:(/?-G[q'?




TA-16 Hydrologic Properties Summary
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~ |Borehole Depth (ft) Unit 6v pb porosity Kscmi/sec welding__
.. |Bldg 300 10.5 5 7 2 348 1.40E-05 partly
Bldg 300 19 5 4 2 258 1.20E-06 partly
Bidg 300 31 4 2 1 51  3.80E03 surge?
SWSC 70.5 4 8 2 198 1.70E-08. densely
80's line 90 4 7 2 18 2.00E-08 densely
SWSC 89 4 5 2 16.5 9.80E-09 densely
SWSC 100.5 3t 7 2 184 2.80E-08 - densely
SWSC 120.5 3 15 1 46.6 5.00E-04 surge?
SWSC 129.5 3 5 2 356 5.80E-05 poorly
u.‘&_) : -
D © Fne T—r-14
GrephensS (E1 . puges
e NeEF T ey out
Wil hel? 99




Invoice

Daniel B, Stephens & Associates, Inc.

Daniel B. Stephens & Associates, Inc.

Hydrologic Testing and Research Laboratory

Invoice To: Accounts Payable
Los Alamos National Laberatory
TA 3 Bldg 271 DP O1U
Les Alamas, NM 87545

Invoice No.: 989085

Invoice Date; January 20, 1999
Termmns: Net 30 days
Project No.:  8844.01

Realerance: 474. MR3IR0808563129

Services For:  October < January

Altn: Accounts Receivatile
P.O. Box 585
Albugquerque, NV 87703
(505) 822-5400

Remit To: Daniel B, Stephens & Associates, Inc.,

Mours or
Quantity Description of Aricles Provided or Services Performed  Unit UnitPrice  Sales Amount
9 Hydraulic Properties Package, inciuging: Test $550/test $4,950.00
« Sample preparation
= Initial volumetric moisture content
« Dry bulk density
= Calculated total porosity
= Saturated hydraulic conductivity
~ Moisture characteristics (7 pts.)
» Calculated unsaturated hydraulic conductivity
18 Sample Preparation Hour Ssomr $500.00
Subtotal $5,850.00
Gross Receipts Tax (5.8125%) $340.03

2 z Total Amount Due This Invoice £6.190.03

Lo IO Yed » g




2 Daniel B, Stephens & Assoclales, Inc,

Summary of Tests Performed

i

, Salurated
Initial 8011 Hydrautic Moisture Unsaturated| Particle - :
Laboratory Properties' | Conductivity® | Characteristics® | Hydrautic Size* Effective | Particle Alr Attetberg|  Proctor
Sampte Number (o.0.9) | CH i FH _THOIPPITHIRI] Conductivity |[DSIWS] H | Porosity | Density | Peimeabitty] Limits | Compaction
RE16-98-0100 X X [XIXiXIX X
RE16-98-9101 X x | xixixix]
RE16-98-0102 X % XEXEXIX X
'RE16-98-0103 X | x{xixix| %
RE16-98-0104 X X{X1X1X X
| . RE16:080105° X xixixix| «x.
RE16-98-0108 X X X¢xixXix| X
RE16-68-0107 - X x Ixixixix] x-
RE16-98-0108 X . X xixix] x

2 CH = Constant head, FH  fafing hesd
YHO = lhngmgoohmPP Pressure plate, TH = Tbem)oooup!epsydvome!er RH = Relam htmldiy box
'os Drynevows Wetuevo,HSHydrmm .

Yoo - Inia! moisture conlenl,e = Drybukdﬁnﬂy.{ = Calwlaledporosly
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@\ Daniel B. Stephens & Associates, Inc.
N
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Initial Moisture Content Dry Bulk  WetBuk Calculated
Gravimetric Veolumetric Density Density  Porosity
Samgle Number (%. 8/g) (%, em>/em™ fgfem™  (a/em™ (%)
RE16-88-0100 2.0 39 1.87 2.00 2'5.8
RE16-98-0101 39 6.7 1.73 1.79 349
RE16-98-0102 1.8 24 1.30 . 132 851.0
RE16-98-0103 3.7 7.8 2.13 | 220 9.8
RE16-98-0104 2.1 4.6 223 226 16.5
RE16-98-0105 3.3 72 2.16 223 184
RE16-98-0108 10.8 154 1.42 1.57 4885
RE16-98-0107 3.0 §2 1.71 1.76 35.6
RE16-98-0108 3.3 72 217 224 18.0

2 LIPS MTAT » GO
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Danlel B. Stephens & Associares, Inc.

_Summary of Satura:ed’ Hydraulic Conductivity Tests

. . | K;.-.. Method of Analysis
Sample Number (cm/sec) ConstantHead  Falling Head -
| RE16-56-0100 1.28-06 X .
RE16-58-0101 14605 X
RE16-98-0102 3.8E-03 X
RE16-68-0103 1.76-08 X
RE16-98-0104 $.8E-08
RE16-980705 2.86-08 X
RE16-98-0106 5.06-04 X
. RE:6-98-0107 5.86-05 X
RE16-68-0108 20608 X
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‘*@ Daniel 5. Stephens & Associates. Inc.
.\

Summary of Moisture Characteristics
of the Initial Drainage Curve

XU 57 A1 9 D% IO SR NS TN

Pressure Head Moisture Content
Sample Number . (-em water) (%. em>/lcm®)
RE16-88-0100 0 185
28 18.3
128 17.8
15195 0.3
839828 0.4
510 : 13.7
RE16-88-0101 0 1.5
23 30.3
129 282
§10 24.7
11728 7.7
11728 7
- 6221 2.9
16113 0.5
839828 0.4

RE16-98-0102 0 43.1




Daniel B. Stephens & Assoclates, Inc.

Summary of Moisturfé Characteristics. |
of the Initial Drainage Curve (Continued)

Moisture Content -

. . Pressure Head
Sample Number (-cm water) (%, em’lem?)
RE16-98-0103 0 89
: 48 8.0..
134 7.5
510 8.3
11728 6.3
. 15297 0.6
839828 0.6
RE16-98-0104 0 . 9.3
: 85 . 8.6
126 | 84 .
510 8.1
- 6731 22
7547 - 0.9
12849 04
839828 0.4
RE16-98-0105 0 9.2
49 8.7
. 130 8.2
510 7.5
11728 5.7
11524 34
14991 3.1
21926 18"
0.4

839828
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NN Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)
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Pressure Head Moisture Corment
Sample Number (-cm water) (%, em3lem) |
RE16-98-0106 0 402
17 342 |
52 30.5
157 243
510 17.9 |
6527 : 5.4 l
839828 0.4 |
RE16-88-0107 0 28.0
22 27.8 :
56 27.1 |
159 265 |
510 25 ‘
11728 15.9
6425 8.3 ‘
15909 1.8 |
839828 0.4

RE16-98-0108 0 8.5




Danlel B, Stephens & Assoclates, Ine.

Summary of Calculated Unsaturated Hydraullc Properties

o {em™) N (dmenslonless)
Cakutated  95% Confidence Limits Calcuiated  95% Confidence Umits
Sampla Number Yalue Lower Upper Vale Lower - Upper 0, 0,
RE16-93-0100 00017 09013 0.0020 2.4701 14599 28983 00000 01837
RE16-98-0101 0.0017 00000  0.0036 16021 13094  1.8949 00000  0.3074
RE16-98-0102 00112 00008 00216 17651 11055 24247 00003 04215
RE16-98-0103 00001 00001 00001 14.4827 26554 26.3099 00000 00819
RE16-98 0104 0.0007 00000 00017 70022 12236 296608 00000 00874
RE16-98-0105 00001 0000 - 00002 28320 03221 6343 00000 00841 .
8E16¥98-0106 0.0257 00000 00544 1.3319 1.1867 14770 00000 03879
. RE16-98-0107 00014 00000 00060 14176 09045 19305 00000 02168
. RE16-98-0108 . 0.0601 00001 00001 8.8228 31890 144562 0.0000

00772
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Daniel B. Stepheny & Associares, Inc.

Summary of Initial Moisture Content, Dry Bulk Density- o
Wet Bulk Density and Calculated Porosity . s

Initial Moisture Content DryBuk WatBulk Calculated -
Gravimetric Volumetric Density  Density - Porosity" V
Sample Number (%. g/g) (%, emilem® _ (glem®) ' (alem® - (%)

RE16-58-0100 20 39 . 187 200 258
RE6-98-0101 38 6.7 173 179 349

RE16-98-0102 18 2¢ 130 132 s
RE16-98-0103 37 78 213 220 198 %
RE16-98-010¢ 21 46 . 221 226 165 ‘
RE16-58-0105 33 72 216 223 tee .

RE16-98-0106 o108 15.4 142 157 466
RE16-08-0107 3.0 s2. 17 176 - 356
RE16-98-0108 33 72 217 . 224 180 :




Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name; LANL
Job Number: 8844.01
Sample Number: RE16-98-0100
Ring Number: RE16-98-0100
Depth: NA

Test Date: 16-0¢t-98

Figld weight™ of sample (g): 246.76
Tare weight, ring (g); 156.51
Tare weight, cap/plate/epoxy (g): 0.00

Dry weight of sampie (g): 88.49
Sample volume (cm®): 45.02
Assumed particle censity: 2.65

initial Volumetric Moisture Content (% vol); 3.9
Initial Gravimetric Moisture Content (% g/g): 2.0
Ory bulk density (g/lem®): 1.97
Wat bulk density (g/em®): 2.00
Calculatod Porosity (% vol); 25.8
Percent Saturation: 15.1

Commaents:
* Weight including tares

Laboratory analysis by: T. Gere
Data entered by: M. Podvoyski
Checked by: J. Kelsey

Ind o Lefuded
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Danmlel B. Stephens & Associates, Inc.

Data for Initia! Moisture Conteni:;
Bulk Density, Porosity, and Percent Saturation

Job Name: LANL
Job Number: 8844.01
Sampgie Number: RE16-98-0101 .
Ring Number: RE16-38-0101
h Depth: NA

Test Date: 19-0::-98

" Fiald weight=of sample (g): 206.16
. Tare weight, Ang (g): 14G6.68 -
Tare weight, cap/blate/epoxy (g): 0.00
Ory weight of sampie (g): 54.36
Sample volume (em®): 31.49 .
Assumed particle density: 265 .

Initial Volumetnic Moisture Content (% vol): 6.7
" Initiaf Gravimetsic Moisture Content (% g/g): 3.9
Dry bulk censity (g/em®): 1.73
Wit buik density (glem™): 1.79
Calcutated Porosity (% val): 34.5
Percent Saturation: 19.3

Comments:
=\Weight including tares.

Laboratory analysis by: A. Stewart
Cata entared by: M. Podvoyski
Chacked by: J. Kelsey'

.....

.......
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“-@ Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: LANL
Job Number; 8844.01
Sample Number:; RE16-98-0102
Ring Number. RE16-98-0102
Depth: NA

Tast Date: 21-0ct-98

Fisld weight” of sampie (g): 432.46
Tare weight, ring (g): 127.90
Tare woight, cap/plate/epexy (9): 114.08

Dry weight of sample (g); 187.05
Sample volume (em®); 144,11
Assumed particle density: 2.65

Inial Volumetric Moisture Content (% vol): 2.4
Initial Gravimetnic Moisture Content (% g/g): 1.8
Dry bulk density (g/em™: 1.30
Wet bulk density (g/em™: 1.32
Calculated Porosity (% voi): §1.0
Percent Saturation: 4.7

Comments:
* Weight incluging tares

Laberatory analysis by: T. Gere
Data entered by: M. Podvoyski
Checked by: J. Kelsey

RO o b1
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Daniel B. Steplrens & Associates, Inc.

Data for initial Moisture Content, -
Bulk Density, Porosity, and Percent Saturation : - ;

Job Name: LANL
Job Number: 8844.01 , . ,
Sample Number: RE16-98-0103- ‘
Ring Number: RE16-98-0103 o \.
Depth: NA. : ‘

Test Dato: 21-0¢2-98

Fiold weight™ of sample (g): 285.50
Tare weight, ring (g): 81.76
i Tare weight, cap/platesepoxy (g): 37.01

Dry weight of sample (g): 160.83.
Sample volume (em®): 75.68 ,
Assumed particle density: 2.65 ' ' L

Initial Volurmetnc Moisture Content (% vol): 7.8
Initial Gravimetric Moisture Cantent (% g/g): 3.7
Dry bulk density (glcm’): 2.13
Wat bulk density (glem®): 2.20
Calculated Porosity (% vol): 19.8 N S
Porcent Saturation: 39.4 S S

Comments:
“Weight ncluding tares

Laboratory analysis by: T.Gere , RN
Data entered by: M. Pocvoyski , AT
© Checked by: J. Kelsey - o R
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Daniel B. Stephens & Assoclatres, Ine,
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

€543 0 e

Job Name: LANL
Job Number: 8844.01
Sample Number: RE16-98-0104
Ring Number: RE16-88-0104
Depth: NA

Tast Dats: 30-Oct-98

Fiald waight™ of sample (g): 295.77
Tare weight, nng (g): 115.87
Tare weight, cap/plate/epoxy (g): 0.00

Ory weight of sample (g): 176.25
Sample volume (erm®): 79.69
Assumed particle density: 265 -

Initial Voluretric Moisture Content (% voi): 4.6
Initial Gravimetric Moisture Content (% g/g): 2.1
Dry bulk density (glem®): 2.2
Wet bulk density (glem®): 2.26

Calculated Porosity (% voi): 16.5
Percent Saturation; 27.7

Comments:
=Weight including tares

Laboratory analysis by: A, Stewart
Data entered by: M. Podvoyski
Checked by: J. Keisey




Daniel B. Stephens & Associotes, Ine.

Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

Jor Name: LANL
Job Numbar: 8844.01
Sample Nuraber: RE16-98-0105
Ring Numter: RE16-98-0105
Depth: NA

Test Date:. S-Nov-§8.

Fielc weight=cf sample (g): 291.20
Tare weight, ning (G). 81.86
Tare weight, cap/slate/epoxy (9)F .15

Dry weight ¢f sample () 166.66
Sample volume (em’): 77.09
Assumed particle densily: 2.65

Initial Volumetric Moisture Content (% vol): 7.2
Initial Gravimetric Moisture Content (% g/g): 3.3
Dry bulk density (glem®): 2216
Wet butk density (glem™): 223
Caicufated Porosity (% vol): 18.4

Percent Saturation: 38.9

Cemments:
~ Weight including tares

Labcramoranalysié by: A Stewart
Data entersd by: M. Podvoyski
Checkec by: J. Kelsey
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: LANL
Job Number: 8844.01
Sample Number: RE16-58-0106
Ring Number; RE16-398-0106
Depth: NA

Test Date: 30-0Oct-98

Field weight® of sample (g): 334.67
Tare weight, ring (G): 44.03
Tare woight, cap/plate/epoxy (g): 181.41

Dry weight of sample (g): 98.52
Sample volume (em®): 69.57
Assumed particie density; 2.65

intial Volumetric Moisture Content (% vol)r 154
Initial Gravimetric Moisture Content (% g/g): 10.9
Dry bulk density (glem™: 1.42

Wet bulk density (glem®): 1.57

Calculated Porasity (% vol): 46.6

Percent Saturation: 33.1

Comments:
* Weight incluging tares

Labaratory analysis by: T. Gere
Data entered dy; M. Podveyski
Checked by: J, Kelsey

IS I KR AN YT 8
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Daniel B. Stephens & Assoclates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation .

Job Name: LANL
Job Number: 8844.01
Sample Number: RE16-98-0107
Ring Number: RE16-8-0107
Depth: NA

Test Date: 30-0:::-98

Fisld weight™ of samgie '(g): 248.10
Tare weight, ring (g): 122.04
Tare weight, cap/plate/apexy (g): .00

-

Dry weight of sampie (g): 122.36
 Sample volume (em®); T1.67
Assumec particle density: 2.65

Initial Volumetric Moisture Ceatent (% vol): 52
Initiaf Gravimetnic Moisture Cantent (% 6/g): 3.0
Dry bulk censity (glem’): 1.71
Wat bulk censity (g/lem’): 1.76
Calculatec Perosity (% vei): 35.6
. Percent Saturation: 14.5 -

Comments:
~Weght including tares

Laboratory analysis by: A.Stewart
Data entersd by: M. Pedvoyski
Chacked by: J. Keisey




Daniel B, Stephens £ Associares, I'nc.

Data for Initial Moisture Content,
Bulk Density, Poresity, and Percent Saturation

Job Name: LANL
Job Number: 8844.01
Sample Number: RE16-98-0108
Ring Number:; RE16-98-0108
Depth; NA

Tes: Date: 30-0¢t-98

Field weight™ of sample (g): 285.40
Tare weight, ring (g): 120.40
Tare weight, cop/plate/epoxy (g): 0.00

Dry weoight of sample (g): 159.73
Sample volume (cm®): 73.53
Assumed particle density: 2.65

Initiat Volumetric Moisture Content (% voi): 72
Initial Gravimetnc Moisture Content (% g/g): 3.3
Dry bulk density (g/em™: 2.17
Wet bulk density (glem®): 2.24
Caiculated Porosity (% voi): 18.0
Pereeant Saturation: 39.8

Commoents:
< Weight including tares

Laboratory analysis by: A. Stewart
Data enterett by M. Pocvoyski
Checked dy: J. Kelsey

BIFS ¢ LA J o Lidge



PanicT B Srephens & Associater e, -

Sumniary. of Samra;éd Hydraulic Cbnddctivity Tests |

: Kar ‘ Method df Analysis.

Sample Number ‘ (cmi/sec) Constant Head Falling Head !
RE16-68-0100 | 12806 X
16-98-0107 14805 N | X

RE16-98-0102 3.86-03 X | B

RE16-98-0703 ~ 1.7E08 S x

RE16-98-0104 9.86-09 - o x B
RE16-98-0105 . 28E08 X

RE16-98-0106 | 50604 . X

'RE16-58-0107 58605 | : X
RE16-98-0108 2.0E-08 | X




Daniel B. Stephens & Associares, Inc.

Saturated Hydraulic Conductivity

Job name; LANL
Job number: 8844.01
Sample number; RE16-88-0100
Ring number; RE16-88-0100

Falling Head Methed

Type of waler used: TAP
Backoressure (psi); 0.0

Offset (cm): 1.0

Sarnple length (em): 3.10
Sample x-sectional area {em®): 14,52

Deptn: NA
Reservoirx-sectional area (em®): 0.70
. Temp Reservair  Caorrected Elapsed Ksat Ksat @ 20°C
Date Time (8] head (cm)  head (cm)  time (sec) (ermusec) (ermisec)
Testx 1:
11-Nov-88 11:42:40 18.5 70.0 68.0 16420 12806 1.2E-06
11-Nov-88 16:16:20 18.5 §1.4 604
Test# 2:
16-Nov-98 16:31:40 18.5 99.0 98.0 60110 1.2E06 71,3606
17-Nov-58 09:13:30 19.0 60.9 §9.9
Test#3:
17-Nov-88 09:13:30 19.0 60.9 59.9 9160 12E-06 12E-06
17-Nov-98 11:46:10 19.0 56.8 558
Average Ksat (cmusec): 1.2E-06
Comments:

Laboratory analysis by: C. Barklow
Data enterett by: M. Podvoyski
Chacked by: J. Kelsey

23 e g3
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Daniel B. Stephens & Associates, Inc..

Saturated Hydraulic Cohductivity"

Job name: LANL
Job number: 8834.01

Falling Head Method

Sample number: RE16-68-0101

Ring number: RE16-98-0101

Tybe of water used: TAP
Backpressure (psi): 0.0

Offset (cm); 0.8

Sample length (cm): 2.65
Sample x-sectional area (cm®); 11.88

Data enterec by: M. Podvoysid
Chackea by: J. Kelsey

Depth: NA
Reservoir x-sectional area (em®); 0.70
- Temp Resérvoir. Corrected Elapsed : Ksat Ksat@20°C
Date Time ) head {em) head (em)  time (sec) (cmisec) {cmysec)
S Test#1: ,
16-Nov-88 16:258:40 18.8 €3.5 627 1540 1.4E-05 14505
© 16-Now-58 16:5%:20 18.5 55.6 548 ' h
 Testz2 - ey
17-Now-58 - 11:Q710 19.0 626 638 1980 1.5E-05 1.5E-05
D ITNewG8 11:48:1C 19.0 53.7 52.9
Test2 X _
17-Now-G8 11:40:10 19.0 KT 5.9 8710  1.3E-05 1.3E-05.
T 17-Now§8 14:05:20 18.5 2.7 258 ‘ :
Avorage Ksat (covsec):  14E.05
Comments:
Laboratory analysis by: C, Barklow
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R Daniel B. Stephens & Associates, Inc.
N
N
N

Saturated Hydraulic Conductivity

Constant Head Method
Job name: LANL Type of water used: TAP
Job number: 8844.01 Collection vessel tare (§): 10.63
Sample number; RE16-98-0102 Sample length (cm): 5.08
Ring number: RE16-88-0102 Sample ciameter (cm): 6.01
Depth: NA Sampia x-sectional area (cm”); 28.37
Temp Head Q=Tare Q Clapsed Ksat Ksat@20°C
Date Time e (em) (g) (em®)  time(sec)  (emisec)  (emisec)
Test# 1
26-0c-98  10:10:22 20.5 7.1 194 8.8 60 oipg = exc) 36803
26-0ct-98  10:11:22
Test#2: .
27-0¢-98 08:22:48 20.0 71 30.0 194 132 3703 7TE
27-0ct-98  08:25:00
Test#3:
27-0ct-98  11:15:53 20.5 6.8 34.8 241 157 < 0E-03 4.0E-03
27-0ct-98  11:18:30
Average Ksat (cmisec):  33E-03
Comments:.

Laboratory analysis by: A. Stewart
Data enterad by: M. Podvoyski
Cnocked by J. Kelsey
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Daniel B. Stephens £ Associates, I'nc.

Saturated Hydraulic Conductivity

Failing Head Method
Job name: LANL ‘ Type of water used: TAP , ' R
Job number: 8844.01 ’ ~ Backpressure (psi): 10.0 , , o
Sampie number: RE16-38-0163 Offset (cm): 3.6 . Lo
Ring nuraber: RE1€-58-0103 ' Sample length (cm): 2.56 ‘ . A
Depth: NA : - Sample x-sectional arsa (cm?): 29.61 I
' Reservoirx-secticnal area (cm’): 0.70
. Temp Reservoir  Comected . Elapsed- ~  Ksat Ksat @20°C ;
Cate Time ") head (cm)  head(cm)  time (sec) {em/sec) (cruisec) - y
Testa - - | o
-~ Q9-Now-88 123530 9.5 61.5 761.0 83050 1.6E-08 1.6E-08 A
- 10-NowSE  11:4020 185 45.0 744.5 : g L
Testzz ' A
.- 10-Now-gg8 11:4020 185 45.0 7445 = 75980 1.6508 1.76-08
o 11-NowS8  08:46:7%0 180 30.t 796 ' : ;
 Test® X . | .
L 11-Now§8  08:46:10 18.0 30.1 7296 86770 16E08  1.7E08 |
o .‘!2-Nov-98 05:52:20 18.5 134 7129 :
Average Ksat (cm/sec): - 1.7E-08

Cemments:

Laberatery analysis by: C. Barklow
_ Data entorad by: M. Podvoyski
Checked by: J. Kelsey




Danlel B. Stephens & Associates, Ine.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: LANL Type of water used: TAP
Job number: 8844.01 Backpressure (psi): 10.0
Sample number: RE16-88-0104 Offset (em): 1.1
Ring number: RE16-98-0104 Sample length {em); 278
Depth: NA Sample x-sactional area (ecm®): 28.64
Reservoir x-sectional area (em®): 0.70
. Temp Reservoir  Corracted Elapsea Ksat Ksat @ 20°C
Date Time (&(®) head (cm)  head (cm)  time {sec) (crm/sec) {crm/sec)
Test® 1;
13-Nov-98 11:11:40 18.5 8.7 800.7 . 266380 9.2E-0S 9.5E-09
16-Nov-38 13:1120 18.5 70.3 7723
Test# 2,
16-Nov-98 13:11:20 18.5 70.3 7723 11420 9.6E09 5969
16-Nov-88 16:21:40 18.5 £9.1 7711
Test# 3
16-Nov-93 16:21:40 18.5 €8.1 7711 60460 9.7EC9 1.0E-08
17-Nov-98 09:09:20 19.0 2.4 764.4
Average Ksat (cm/see): 98E-0%
Comments:

Laboratory analysis by: C. Barkiow

Data entared by: M. Pocvoyski
Chocked by: J. Kelsey
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Darmiel B. Steplrens & Associates, Inc.

Samraued' Hydraulic Conductivity

Falling Head Method
_Job name: LANL _ Type of watarused: TAP
Job number; 884401 Backpressure (psi): 10.0
Sampile number: RE16-98-0105 . Offset (cm): 0.2:
Rinrg number: RE16-98-0105 Sample langth (cm): 2.56
Depth: NA Sample x-sectional area (cm®): 30.11
Reservoirx-sectional area (cm?): 0.70
- Temp Reservoir  Corrected Elapsed: Ksat Kéat@ Zd'C
Time *C) heac(em) head(ecm) time(sec) (cmisec) (emisec)
16:19:30 19.0 51.6 754.5 72265 25608  2.6E-08
1222355 18.0 28.8 ?31‘.7 N
10:15:30 8.5 582 7621 8120 31E-08  3.1E-08
12:30:50 19.5- S6.0 - 758.9 '
12:30:50 155 56.0 758.9 79200 27608  28E-08
10:30:50 18.5 29.% 732.0 : : ,

‘Commonts:

Average Ksat (cmisec): 2.8E-08.

Latoratory analysis by: A. Stewart
Datz enterad by: M. Podvoystd
Checked by: J. Kelsey
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N =
Saturated Hydraulic Conductivity o
Constant Head Method >
Job name: LANL Type of waterused: TAP
Job number; 8844.01 Collection vessel tare (G): 11.42
Sample number: RE16-98-0106 Sample length (em): 3.75
Ring number: RE16-98-0706 Sample diameter (cm); 4.85°
Depth: NA Sample x-sectional area (cm®): 18.55
. Temp Head Q<Tare Q Elapsec Ksat Ksat@20°C
Date Time *) {cm) (q) (em®)  time(sec) (cm/sac)  (emvsec)
Test# 1:
06-Nov-898  08:58:56 21.0 29 254 9.9 1362 S.0E-04 4.9E-04
05-Nov-98  09:22:08
Test22:
O7-Nov-88  11:39:14 205 28 29.5 18.1 2376 5.5E04 S4E04
07-Nov-98  12:18:50
Testz 3:
07-Nov-88  14:20:42 20.0 28 216 102 1536 4.8E-04 48504

07-Nov-88  14:46:18

Average Ksat (cmisec): S.0E-04

Comments:

Laboratory analysic by: A. Stewart
Data entered by: M. Podvoyski
Checked by: J. Kelsey
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Damiel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity

Job name: LANL
Job number: 8844.01

Falling Head Method

Sample number: RE16-8-0107

Ring number: RE16-58-0107

Typeof waterused: TAP
Backpressure (psi): 0.0

. Qftsat (cm):; 2.0

. Sample length (em): 2.56 °

Sample x-sectional area (cm*): 28.04

. Depth: NA
Reservoirx-sectional area (em®): 0.70 -
Temp Reservcir  Corrected - Elapsed- - Ksat Ksat @ 20°C -
Time *CY head (cm)  head (em) time (sec) {emisec) (em/sac)
14:36:40 19.0 735 75 3310 52E-05 ©  S.3E05
25:31:50 18.0 6.8 48 o
12:26:30 18.0 83.9 81.9 | 2054.  S5TE0S . 58E-05
131544 18.0 7.8 5.8 ‘ ‘ '
10:22:50 18.5 75.1 741 5230 6.0E-05 62605 .
11:16:40 18.5 5.5 . 35 : ‘
Average Ksat (cm/sec):  5.8E-05
Comments:
Laboratory analysis by: A. Stewart

Daza entared by: M, Padvayski
Checksd by: J. Keisey
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Daniel B. Stephens & Associates, I'nc.

Saturated Hydraulic Conductivity
Falling Head Method

I

4
v

»
3
d’( A

i LRI S

Job name: LANL Type of water used: TAP
Job number. 8844.01 Backpressure (psi): 10.0
Sample number: RE16-98-0108 : Offset (em): 0.6
Ring number: RE16-58-0108 Sample lergth (em): 2.54
Depth: NA Sample x-sectional area (em®); 28.95
Reservoir x-secional area (em®); 0.70
. Temp Reservoir  Correctec Elapsed - Ksat Ksat @ 20°C
Date Time (") head (em)  headfcm)  time (sec) {cmisec) {em/sec)
Testz 1; .
06-Nov-98 16:26:20 19.0 67.7 7702 72215 1.76-08 1.86-08
07-Nov-98 12:29:55 18.0 522 7547
Testz2 2
09-Nov-98 10:36:20 18.5 167 7192 7090 1.9E-08 1.8E.08
09-Nov-98 1:34:30 18.5 15,1 776
Test# 3:
10-Nov-98 11:34:00 18.5 583 760.8 76060 22E08 22808
11-Nov-98 08:41:40 18.0 38.1 740.6
Average Ksat (cmisec): 2.0E-08
Comments:

Laboratory analysis by: C. Barlow
Data entered by: M. Podveyski
Checked by: J. Kelsey
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~\€§? Daniel B. Stephens & Assoclates, Inc.
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Summary of Moisture Characieristics
of the Initial Drainage Curve

Pressure Head Moisture Content BN
Sample Number (-cm water) (%, cm3lem®) . S
RE16-68-0100 0 . 185
: ' 28 ‘ 18.3
128 : ' 179
15195 0.3 o , SRS,
839828 0.4 _ . S
- 510 - 137
RE16-98-0101 ) 0 ' - 315
' 23 . 303
125 . 29.2 ' IR
. 5iG . 247 , IR
11728 77 T
11728 o T2
6221 \ - .59 Co
16113 , - 0.5 : S
830828 0.4 Lo
RE16-98-0102 | 0 431
' : ' 7 40,3
39 : : - 382
79 o 355
255 - 142
1020 1.4
6935 . C 14
27433 1.3

0.3




Daniel B. Stephens & Associares. Ine¢.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

IDLASURVILN) B 20 R RIS o

Pressure Head Moisture Coment
Sample Number (-cm water) (%. cm’/em)

RE16-98-0103 0 8.9
49 8.0
134 7.5
510 83
11728 6.3
15297 - 0.6
8339828 0.6
RE16-98-0104 0 9.3
55 8.6
126 g4
510 8.1
6731 22
7547 0.9
12849 o X3
839828 04
RE16-98-0105 0 9.2
a9 8.7
130 82
510 7.5
11728 57
11524 3.4
14391 3.1
21926 1.8

g3s828 0.4




Danict B. Stephens & Associates, I'nc.

Summary of Moisture Characteristics

of the !nitial Drainage Curve (Continued)

Moaisture Coritent

_ Pressure Head
Sample Number : ' (-cm water) (%. cmlem®)
RE16-S8-0106. ’ 0 40.2
o ' 17 34.2
52 305
157 - 24.3
510 78
6527 54
839628 04
RE16-98-0107 0 28.0
' 22 278
56 27.7
159 26.5
510 235
11728 159
6425 9.3
15909 1.8
839828 0.4
RE16-98-0108 0 8.5
51 7.8
127 7.3
510 72 .
11728 6.2
16725 1.3

0.5




Daniel B, Siephens & Assoclates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

a (em™) N (dmensiontess)
Calctated 95% Confidence Limits Calcdatled 954 Confidence Limits
Sample Number Value Lower Uppet Valuo Lower Upper 0, 0,
RE16-98-0100 0.0017 0.0013 0.0020 2.1791 1.4599 2.8983 0.0000 0.1837
RE16-98-0101 0.0017 0.0000 0.0036 1.6021 1.3094 1.8949 0.0000 03074
RE16-98-0102 00112 0.0008 0.0216 1.7654 1.1055 24247 0.0093 04215
RE16-98-0103 0.0001 0.0001 0.0001 14.4827 26554  26.3099 0.0000 0.0819
RE16-98-0104 00007 0.0000 0.0017 2.0922 1.2236 2 9608 00000 0.0874
RE1698-0105 0.0001 0.0000 0.'0002 28329 0.3221 53435 0.0000 0.0841
RE16-98-0108 0.0257 0.0000 0.0544 1.3319 1.1867 1.4770 0.0000 0.3679
RE16-93-0107 0.0014 0.0000 0.0060 1.4175 0.9045 1.9305 0.0000 02758
RE16-98-0108 0.0001 0.0001 0.0001 88228 3.1893 14.4562 0.0000 00772
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data o
Hanging Cotumn/Pressure Plate/Thermocouple

(Main Orainage Curve)
Jo& Name: LANL Dry wt. of sample (g): 88.49
Job Number; 884401 Tare wt, screen & clamp (g); 206 .
Sampgle Number: RE16-G8-0100 , ‘ Tare wt., ring (g)> 156.51
Ring Number: RE16-88-0130 Tare wt.,, apaxy (g): 0.00

Depth: NA : Sample volume (em®): 45.02

Saturated wergnt® at 0 cm tension (g): 255.41
Volume of water in saturated sample (em’): 8.35

Saturated moisture content (% voly: 18,55 -

Matric

-Moisture

' wéigh:’ Potential - - Content”
Date/Time () (-cm water) (% vol)
Hanging column: 23 -Dec-98 708:40 25541 0.00 18,55
28-Dec-98/11:00 25529 28.10 18.28
06~Jan-99/10:56 25512 = 127.70 17.90
Pressure plate: 06~Jan-$9708:32 253.24 502.90 13.73
Dry weight® of thermocouple sample (g): 123.55 l
Tare weight, jar (g)r 112.14
Sample bulk density (g/em™): 1.97
Matric Moisture
Weight~  Potential . Content”
Date/Time Q) (<cmwater) (% vol}

Thermocouple: 06-lan-99/20:15  123.57 15195.0

0.34

Comments:

=Waeight including tares
T Assumed censity of watar is 1.0 g/em®

Laberatery analysis by: A. StewartT, Gere
Data enterec by: M. Pogvoyski
Checked by: J. Kelsey




Daniel B, Stephens & Associates, Inc.

Moisture Retention Data
Relative Humidity Box
(Mam Drainage Curve)

Job Name: LANL
Job Number: §844.01

Sample Number. RE16-98-0100
Ring Number: RE16-98-01C0

Depth: NA

Dry wesght= of relative humicity dox sample (g): 65.77
Tare weight {g): 38.47
Sample bulk censity (glem™): 1.97

Weight™
DateTime {{e))

Matne

Morsture

Potential Content”
(<cmwater) (% vol

Relative humidity box: 02.-Dec.98/15:.00  65.83

833828

0.44

Comments:

= Weight including tares
T Assumed density of water is 1.0 giem®

Laboratory anglysis by: A, Stewar:
Data enterad by: M. Pocvoyski
Checked by: J. Kelsey
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Daniel B. Stephens & Associates, [ne.
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Pressure Head {-cm water)

Daniel B. Stephens & Assoclates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: RE76-98-0100
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Daniel B. Stephens & Assoclates, I'ne.

Plotof Relative Hydraulic Condu 'vify vs-Moisture Content

- Samgple Number: 'RE?G-SB-O?OO
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Daniel B. Stephens & Assaciates, Irme.
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-98-0700
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Danmiel B, Srephens & Associates, Inc.

VRS ISR TS

Plot of Hydraulic Conductivity vs Pressure Head "
Sample Number: RE16-98-0100 5
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
© Hanging Column/Pressure Plate/Thermocouple
{Main Drainage Curve)

Job Name: LANL ' ' Dry wt of sample (g): 54.36

Job Numter; 8844.01
Sample Number: RE16-8-0101
Ring Numter: RE16-98-0101

Tare wt, screen & clamp (g): 2.01
Tare wt, ning (g): 149.68
Tare wt., apoxy (g): 0.00

Depth: NA - ' Sample volume (cm®); 31.49

Saturated weight=at 0 cm tensicn (g): 215,98
Volume of water” in saturated sample (em>): $.93
. Saturatec moisture content (% vel)r 31.53 -~

. Matrie

Moisture
Weight  Potential  Content”
Date/Time - (q) (-cm water) (% vol)
Hangmgaalumn' 20-Nov-88/ 17250 215.98 .0.00 31,53
23.Nov-98710:24 21558 22,80 3026
, 25-Nov-98/15:57 21525 129.40 2921 .
. Prassure plate: J0-Now98/11:15 213.84 508.90 - 24.73,
17-Dec-88/11:36 20846 11727.70 7.65
14-Dec-88/17:50  208.31 1172770~ 7.8
Dry weignt™af thermocouple sample (g): 155.13
© Tore weight, jar (g); 114,48
Sarmple bulk density (glem®): 1.73
- " Matric . Moisture
- Weight  Potential . Content®
Danen' ime Q) (<cmwater} (% vol)
77:e¢mocouple. 06-Jan-99 /1425  156.51 6220.8 - 5.86
- Q.47

06-4an-89720:30 15524 16112.8

Can'.manfs:

*Weight including tares
¥ Assumed censity of wateris 1.0 glem®

Latoratory analysis dy: A. StewanT, Gere:
Data entered by: M. Podveyski
.Checked by: J. Keisey
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Daniel B. Stephens & Assoclates, Inc.

Moisture Retention Data
Relative Humidity Box
{Main Drainage Curve)

Job Name: LANL
Job Number: 8844.01
Sample Number: RE*6-88-0101
Ring Number. RE16-98-0101
Depth: NA

Dry weight® of relative humicity box sample (g): 86.59
Tare weight (g): 4042
Sample bulk densty (glem®): 1.73

AL e LG

r
-

R NERUIL

Matric Mosture
Weight®  Potential  Content’
Date/Time (g) («cmwater) (% vo
0.43

Relative humigity box: (02-Dec-98 / 14:55 86.70 839828

Comments:

- Weight including tares
T Assumed density of water is 1.0 g/am®

Laboratory analysis by: A. Stewar:
Data entered by: M, Podvoyski
Checked by: J. Kelsey




Water Retention Data Points
Sample Number: RE16-88-0107
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Daniel B. Stephens & Associates, Inc. .

Predicted Water Retention Curve and Data Points
Sample Number: RE16-98-0107
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Daniel B. Stephens & Asseciares, I'nc.

Plot of Relative Hydraulic Conduétivityvs Moisture Content

Sample Number: RE16-98-0107
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Danlet B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number; RE16-98-0101
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Daniel B. Stephens & Assoclates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
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Sample Number: RE16-98-0107
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Hydraulic Conductivity (cm/s)

Dantel B. Stephens & Associates, Ine.

Plot of Hydraulic Conductivity vs Pressure Head:
Sample Number: RE16-98-0107
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocoupie

(Main Drainage Curve)
Jo& Name: LANL , - Dry wt. of sample (g): 187.05.
Job Numbar: 8844.0% Tare wt,, screen &clamp (g): 2.06
Sample Number: RE16-98-0102 : Tare wt, ning (g): 127.90
Ring Number: RE16-98-0102 Tere wt., epoxy (g): 0.00
Depth: NA " Sample velume (em®): 144.11

Saturated weight*at 0 cm tensicn (g): 379.15
Vclume of water” in saturated sample (em®): 62,14
- Saturated moisture content (% vol): 43.12

. Matric Moisture
" Weight™ Potential  Content”.

‘ Date/Time Q) {(-cm water) (% vol)
. HManging column: 27-Cc-98717.45. 379.15 0.00 . 43,12
30-0ct-68/16:43  375.09 6.80 40.30
C2-Now-98/10:23 37204 39.40 3819
04-Nov-98 /1438 36824 79.20 35.55

Pressure plate: 09-Nov-98/12:35 33753 254,95 1424
13-Nov-98 7 10:55 J\J3.4 1019.80 °  11.40

Dry weight™ of thermocouple sample (g): 370.06
Tare weight, jar (g)r 205.49
Sample bulk censity (glem™): 1.30

4 Matric ., Moisture
: Weight>  Potential  Content”
Date/Time: Q) (-cm water) (% vol)
Thermocoupier 30-Now-38/718:11C 371.86 6934.6- 1.42
19-Nov-58/15:10  I7i. 7t 27432.6 1.30

Comments:

*Waeight including tares
T Assumed density of wateris 1.0 g/om®

Labommyana?ysis by: T. Gere
Data entersc by: M, Podvoysid
Checked by: J. Keisey




Daniel B, Stephens & Associates, Inc.

Moisture Retention Data
Relative Humidity Box
(Main Drainage Curve)

Job Name: LANL
Job Number: 8844.01
Sample Number: RE16-88-0102
Ring Number; RE16-88-0102
Depth: NA

Dry weight* of relative humnidity box sample (G): €8.32
Tare weight (g): 30.41
Sample bulk censity (glem®): 1.30

Matric Moisture
Weight” Potential  Content’
Date/Time {g) (-cmwater) (% vol
Relative humidity box: 08-Nov-88 /12:10 68.41 839828 029

Comments:

* Weight including tares
T Assumed density of water is 1.0 glem?®

Laboratory analysis by: A. Stewart
Data entered by: M, Podvayski
Checked by: J. Kelsey
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Daniel B. Stephens & Associares, Inc. , ‘ ' _ I

Water Retention Data Points | R
SampleNumber:.RE76-98-0102 o L
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Pressure Head (-cm water)

Daniel B, Stephens & Associares, Imc.

Predicted Water Retention Curve and Data Points

Sample Number. RE16-98-0702
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Relative Hydraulle _Cohductivlty
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Daniel B. Stephens & Associates, Ire.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-98-0102 .
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Daniel B. Stephens & Associates, Inc. .

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number; RE16-98-0102
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Daniel B. Stephens £ Assoclutes, [nc.

Plot of Relative Hydraulic Conductivity vs Pressure Head

Sarmple Number: RE16-98-0102
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Hydraulic Conductivity (cm/s)
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Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head

Sample Number: RE16-98-07102
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Danilel B. Stephens & Associates, I'mc. ' S

Moisture Retention Data -
Hanging Column/Pressure Plate/Thermocoupie

{Main Drainage Curve) , C

Job Name: LANL ~ Dry wt. of sample (g): 160.83 : R

Job Number: 884401 Tare wt, screen & clamp (g): 215 o
Sample Number: RE16-988-0103 Tare wt, nng (g): 81.76
Ring Nurber: RE16-98-0103 ' Tare wt, epoxy (g): 37.01
Depth: NA ‘Samgle volume (em™): 75,68

Saturated weicht*at Q ¢ tension (g): 288.49
Volurne of water? in saturated sample (cm®); 6.74
Saturated moisture content (% wol): 891 - -

Matric Moisture
Weight™ Potential  Content™

Date/Time (9) (-cmwater) (% vol)

Hanging column:  16-Nov-88/13:30 288,49 - 0.00 8.91
23-Now98/12:32 - 287.84 49,00 8.05
25-Nov-S8./16:16 28742 133.80 7.49

Prossurs plate:  30-Now98711:15©  288.05 509.90 8.32

12-Nov-987 11:38  286.52 11727.70 6.30

Dry weight” of thermocouple sample (g): 129.90
i Tare weight, jar (G): 11248
Sample bulk density (g/lem®): 2.13

Matric " Moisture
Weight~ Potential Content’

Date/Time {c) (-cmwater) (% vol) . ' *.':: .
Thermocougle: 14-~lan-997 15:05 129.95 15297.0 0.61 L

J ) Comments: _
~Weight inciuding tases . ' o

T Assumed density of wateris 1.0 g/em®

Ladboratory analysis by: A Stewart'T. Gere:
Data entared by: M, Podvoyski
Checksc by: J. Kelsey
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Relative Humidity Box
{Main Drainage Curve)

Job Name: LANL
Job Nurnber: 8844.01
Sample Number: RE16-88-0103
Ring Number; RE16-58-0103
Depth: NA

Dry weight= of relative humidity box sample (g): 59.84
Tare weight (g); 41.7¢
Sample bulk density (g/lem): 2.13

-
e

ks

-
Y

Thle iy

t\
A

Matric Moisture

' Weight Potental  Content’

Cate/Time {q) {-cm water) (% ven
0.55

Relative humidity box; 02-Dec-98715:.00  59.88 839828

Comments:

* Weight including tares
* Assumed density of water is 1.0 g/em®

Laboratory analysis by: A, Stewart
Data emered by: M, Pogvoyski
Chacked by: J. Kelsey




Daniel B. Stephens & Associares, Inc.

Water Retention Data Points
Sample Number: RE16-98-0103

B0l s U223 A1 e o (s hadpy

1.E+06 v —:
!
= |
i |
H ]
- . ‘
; '
: |
1.E+05 3 '3 : -
3 ; l
] ; ,
) : |
- : |
: H
' J
b |
L J
1.5*04 : -------------- * ---n";-.u.----.-.--.4.------."-----.....u...........-;....-..--...-—---"..o--’«uu.n-.--u«-.-—-n ------------------------
r 3
(-] -
o y
3 4
E L
9
—
-g' 1'E-p°3 e . ivonrnan - “ foennes Peassemesrevessarve-cuas
£ ]
e ] 4
5 J
T 4
]
Q
)
Q.
n

seevonvemn . reacee—ae

;

W Hanging column
A Pressure plate
& Thermocouple
} X Rh box
1.E+01 = , crescersanesreines esarermsasaenaenses - . -
1.E+00 et ——m 3 — — :
0 10 20 30 40 S0 60

Moisture Content (%,cm’fem?)




Prossure Head (-cm wa_tor)
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- 1.B+01

1.6+00

Daniel B. Stephens X Associates, I[nc.

Predicted Water Retention Curve and Data Points

Sample Number: RE16-98-0103
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-98-0103
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Daniel B. Stephens & Associates, Inc,

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: RE16-38-0703
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- Daniel B, Stephens & Assoclates,. Inc.

Plot of Hydraulic Conductivity vs Pressure Head

Sample Number: RE16-98-0703
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Daniel B. Stepherns & Associartes, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple
(Main Drainage Curve)

Job Namo: LANL Ory we. of sample (g): 17625
Job Number: 8844.01 Tare wt, screen &clamp (g): 1.94
Sample Number: RE16-98-0104 Tare wt. fing (g): 115.37
Ring Number; RE16-98-0104 Tare wt., epoxy (g): 0.00
Depth: NA Sample velume (em*): 79.69

Saturated weight™ at 0 em tension (g): 301.45
Volume of water® in saturated sample (em>): 7.39
Saturated moisture content (% vol): 9.27

Matric Norsture
Weight” Potential  Content”

Date/Time (Q) (=cm water) (% veh
Hanging column: 22.Dec-98708:15 .45 0.00 9.27
26-Dec-98710:55 300.92 5470 8.61
30-Dec-98/14:38 30072 125.60 8.36
Pressure plate: 04-Jan-89708:31  300.55 5008.90 8.14

Dry weight™ of thermocoupis sample (g): 17023
Tare weight, jar (§): 114.54
Sample bulk density (g/em™): 2.21

Matic Moisture
Weight™ Potential Content”

Date/Time () (-cm water) (% vol
Thermocouple: 06-Jan-99/2020 170.78 67307 218
11-Jan-88/16:00 17046 7546.5 0.51
14-Jan-99 7 10:36 170.24 12848.5 .44

Commaents:

* Weight including tares
T Assumed density of water is 1.0 g/em®

Laboratory analysis by: A, StewaryT. Gere
Data enterod by: M, Podvoyski
Checkod by: J. Kelsey
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Daniel B. Stephens & Associates, In¢.

Moisture Retention Data
Relative Humidity Box
(Main Drainage Curve)

Job Name: LANL
Job Number: 8844.01
Sample Number- RE16-98-0104
Ring Number: RE16-88-0104
Depth: NA

Dry weight™ of relative humidity bex samgle (g): 83.44
Tare weight (g): 37.08
Sample bulk censity (glem®): 2.21

Comments:

* Weight including tares
T Assumed censity of wateris 1.0 g/an®

Laberatory analysis by: A. Stewart
Data enterec by: M, Podvoyski
Checied by: J. Kelsey

Matric Moisture

. * Weight* Potential Content”

o Dae/Time [(-3) (-cmwater) (% vol)
= Relative humicity box:  02-Dec-98/14:55  83.53 839828 - 044




Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: RE16-98-0104
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Relative Hydraulic Conductivity

:

Daniel B. Stephens & Associatres, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-98-0704
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1.E+00

Daniel B. Stephens & Assoclates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: RE16-98-0104
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Daniel B. Stepirens £ Assoclates, Inc.

Plot of Hydrauiic Conductivity vs Pressure Head
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure PlatefThermocouple

{Main Drainage Curve)
Job Name: LANL Dry wt. of sample (g): +66.66
Job Number- 884401 Tare wt., screen & clamp (g): 1.9
Sample Number: RE16-88-0105 Tare wt, ring (g); 81.86
Ring Number: RE16-58-0105 Tare wt, epoxy (G): 37.15
Depth: NA Sample volume (em*): 77.09

Saturated weight™at 0 cm tension (g): 294.78
Volume of water” in saturated sample (em™): 7.12
Saturated moisture content (% vol); 9.24

Matric NMoisture
Weight* Potential  Content”

Date/Time {q) (cmwater) (% vol)
Hanging coiumn:  11-Now-88/11:30 294,78 0.00 924
13-Nov-88/11:08  294.38 48.80 872
16-Nov-88714:45  2584.00 126.80 82
Prossure plate: 30-Nov-98/1%:15 293.42 $09.80 747

11-Dec-98 /11:32 292.06 11727.70 571

Dry weight™ of thermocoupie sarnple (g): 152.88
Tare wemght, jar (g): 111.64
Sample bulk density (g/em®): 2.16

Matric Moisture
Weight™ Potential  Content™

Date/Time Q) (-<cmwater) (% vol)
Thermocouple: 12-Jan-99 /1210 194,17 11523.7 343
14-Jan-88 /1041 19404 14991.1 3.09
12-Jan-89 / 09:48 193.57 21925.7 1.84

Comments:

= Weight inciuding tares
T Assumed density of water is 1.0 g/em®

Laboratory analysis by: A. Stewart/T. Gere
Data entered by: M. Podvayski
Checked by: J. Kelsey
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Danrniel B. Stephens & Associates, I'n ' ey
Moisture Retention Data - S

Relative Humidity Box ey

(Main Drainage Curve) : o

Jeb Name: LANL
‘Job Numbear; 8844.01
© Sample Number; RE16-§6-0105
Ring Number: RE16-58-0105 -

Dapth: NA
Dry weight™ of relative humicity box sargle (g): 65.66 . W
: Tare weight (g)r 40.22 : ' s
- - Sample bulk censtty (glem®): 216 - - '_ :
Matic  Moisture ' [
Weight  Potental  Content” 5
Date/Time {q) (cmwater} (% vol) L
Relative humicity box:  02-Dec-98/14:55  65.71 839823 0.42 .
Comments:
*Weight inciucing tares

T Assumed censity of water is 1.0 g/om”

Laboratory analysis by: A. Stewart
Data entered by: M. Podvoyski : § o
Checked byr J. Kelsey ' . i




Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: RE16-98-0105

Pressure Head {-cm water)
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Refative Hydraulic Conductivity

Daniel B. Stephens & Associates, Inc. .

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-$8-0105
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. Daniel B. Steplhens & Associartes, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number; RE16-58-010§
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Daniel B. Stephens & Assoclates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple
(Main Drainage Curve)

Job Name: LANL Dry wt. of sample (g); 98.52
Job Number: 8844,01 Tare wt., screen & clamp (g} 1.90
Sample Number: RE16-98-0108 Tare wt., ring (g): 44.03
Ring Number: RE16-98-0108 Tare wt, epoxy (g); 0.00
Depth: NA Sample volume (em*): 69.57

Saturated weight* at 0 cm tension (g); 172.43
Volume of water” in saturated sample (cm>): 27.98
Saturated moisture coment (% vol)y: 4022 - -

Matric Moisture
* Weight” Potential  Content”

Date/Time (q) (<cm water) (% vol)
Hanging column:  10-Nov-88/08:.00 17243 0.00 40,22
13-Nov-98/11:02 16822 16.80 34.47

16-Nov-98/14:42 16566 5220 30.49
20-Nov-987/14:30 16135 156.90 2429

Pressure plate; 30-Nav.88/11:10 156.90 508.90 17.90

Dry weight® of thermoceuple sample (g): 168.54
Tare weight, jar (g): 113.31
Sample bulk density (g/em™): 1.42

Matne Moisture
Weight™ Potential  Content”
Date/Time (q) (<mwater) ~ (% vel)

Thermocouple: 13-Nov-98/71225  170.66 6526.7 544

Comments:

= Weight including tares
T Assumed dersity of water is 1.0 g/em®

Laboratory analysis by: A, StewartT. Gere
Data entered by: M. Poavoyski
Checked by: J. Kelsey
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Daniel B. Stephens & Associates, Inc. .

Moisture Retention Data
Relative Humidity 8ox : ' P
(Main Drainage Curve) , ' . T

Job Name: LANL - S
Job Number: 8844.01 » o L
Sample Number: RE16-98-0106
Ring Number: RE16-98-0106
Deptr: NA

Dry weight™ of relative humidily box sample (g) 57.01
Tare weight (g) 40,60 - T
Sample bulk density (glem®): 1.42 - , Y

Ma&ié Moisture
Weight” Potential  Content” -
Date/Time (q) - (<emwater) (% vol)

Relative hurmidity box:  09-New-88/712:12  57.06 - 839828 0.43

Comments:

*Weight including tares.
T Assumed density of wateris 1 ledﬂ

Laboratory analysis by: A. Stewart
Data enterec by: M. Podvoyski
Chacked by: J. Kalsey
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Daniel B. Stephens & Assoclares, Inc.

Water Retention Data Points‘
Sample Number: RE16-98-0106
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Daniel! B. Stephens &£ Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: RE16~98-0106
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Hydrablio Conductivity (cmk)'
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Daniel B, Stephens & Associates, Ime.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-98-0106
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Danlel B, Stephens & Associates, Irc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: RE16-98-0706

1.E+00

S

1.E01

1.E02

o
m
&
LX)

[ 75 SN SN U NV Y ¥ U T PRI WS SN IV B 98 FY SRR S S OV UV FE SIS SV Y VT SR S Sy Y

H H :

H . .

H H i

: v .

LI H

H :

: : :

B L T R L L L LT e T Y T LY TTIT T PRI YN PR RN TRy sssewmnvanne

2

P A L o T

T ] P R T T T T oY )

o
m
o
*

Relative Hydraulic Conductivity

!
i

teeumactnonrtseTerseaes sy
v

g

A 4.3 2 ‘,;14
H

rme e ———

B — S A

A4 & RmAt

E =201 T SO SR S-S NS G SO SOV SO, VOO SOCR P
- . ¢ . . » . .
- . ’ . ! M . .

E

%
1.E<09 T ooy et . ~r ’ -~ et gyt
1803 1E02 1E01 1E-00 1.E+01 1E+02 1E+03 1.E+04 1.B+05 1.E~06

Pressure Head (-cm water)

P2 LIRS e ) 3




Hydrauilq c'onduc;tltvity (cm/s)

-
[ S SRy A S N YOS S SN DY T

Daniel B. Steplrens & Associates, (nc. .

Sample Number: RE16-98-0106

Plot of Hydraulic Conductivity vs Pressure Head
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Daniel B. Stephens & Associates, Ine.

Moisture Retention Data

Hanging Column/Pressure Plate/Thermocouple
(Main Drainage Curve)

(% LI 340D ) s i

.
!O .'

»

Job Name: LANL Drywt. of sample (g): 122.36
Job Number: 8844.01 Tare wt, screen & clamp (g): 240
Sample Number: RE16-58-0107 Tare wt, nng (g): 12204
Ring Number: RE16-98-0107 Tare wt,, apoxy (g): 0.00
Depth: NA Sample volume (em™): 71.67

Saturated weight™ at 0 cm tension (g): 266.84
Volumo of water” in saturated sample (em®); 20.04
Saturated mossture content (% vol); 27.95

Matric Moisture
Weight” Potential Content™

Date/Time () (-cm water) {% vol)

Hanging column: 11-Nov-98/11:45  266.84 0.00 2.6
16-Nov-98/14:51 266,70 .00 2177

20-Nov-98/14:36  266.19 55.60 27.06

23-Nov-88/12:30  265.77 158.70 2847

Prassure plate; 30-Nov-98/11:15  263.65 509.90 23.51
11-Dec-98/11:33 25822 11727.70 1583

Dry weight™ of thermocouple sarmple (G); 167.68
Tare weight, jar (G): 112.81
Sample bulk density (glem®): 1.71

Matric Meisture
Weight  Potential  Content”
Date/Time {Q) {~cm water) (% val)
Thermocouple: 06-Jan-99/14:15  170.66 6424.7 927
06-Jan-89 /2025 16827 15508.9 1.54

Comments:

~ Weight including tares
T Assumed density ot water is 1.0 g/em®

Laboratory analysis by: A. StewartT. Gere
Data entered by: M. Poavoyski
Checked by: J. Kelsey
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Daniel B. Stephens & Assoclates, [nc.

Moisture Retenfiori Data
~ Relative Humidity Box
(Main Orainage Curve)

1

Job Name: LANL
. Job Number: 8844.01
Sample Number: RE16-86-0107 ‘
Ring Number: RE16-98-0107
Depth: NA

Cry weight™ of relative humicity box sample (g): 84.76
S Tare weight (g): 46,36
. Sample bulk density (glem’): 171 -

: Matric
Weight™ Potential

Date/Time (g) ' (-cm water)-

Moisture
Content”
{% vol)

0.45

Relative humicity box: _02-Dec-88/15:00 84.86 835828

Comments:
~\Weight including tares
T Assumed density of wateris 1.0 glom®

Labaratory analysis by A. Stewart
Data entered by: M. Podvoyski
Checkec by: J. Kelsey
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: RE15-98-0107
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Cufve and Data Pqints

~Sample Nurmmber: RE16-98-0107
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Relative Hydraulic Conductivity

Daniel B. Stephens & Assoclates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-98-07107
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Danicl B. Stephens & Asso tates, I'ne. ' -

" Plotof Hydraulic Conductivity vs Moisture Content
Sample Number: RE16-98-0107 ‘
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Danielt B. Stephens & Associares, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number. RE16-58-0707
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Daniel B, Stepkens & Assaciates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple
(Main Drainage Curve)

Job Name: LANL Dry wt. of sample (g); 159.73
Job Number: 8844.0% Tare wt,, screen & clamp (g): 1.87
Sample Number: RE16-88-0108 Tare wt., ring (g); 120.40
Ring Nu:nber: RE16-98-0108 Tare wt., epoxy (g): 0.00
Depth: NA Sample volume {em”); 73.53

Saturated weight™ at 0 ¢m tension (g): 288.25
Volume of water' in saturated sample (cm); 6.25
Saturated moisture content (% vol): 8.50

Matric fosture
Weight” Potential Content”
Date/Time (q) {-cm water) (% val
Hanging column:  11-Nov-98/15:30  288.25 0.00 8.50
13-Nov-88/11:15  287.77 51.00 7.85
16-Nov-68714:55 287.39 127.30 7.23
Pressure plate: 30-Nov-98/11:10 28729 509.90 7.18

"11-Dec-98/11:30 286,59 11727.70 824

Dry weight® of thermocouple sample (g): 185,88
Tare weight, jar (g): 112.92
Sample bulk density (g/em®); 2.17

-+ Matnc Moisture
Weight” Potential  Content”
Date/Time () (<cm water) (% voi

Thermocouple: ~ 14-Jan-99/ 18:37 _ 186.33 _ 16724.7 134

Comments:

* Weight including tares
T Assumed density of water is 1.0 g/em®

Laboratory analysis by: A. StewaryT, Gere
Data enterec by: M. Podvoyski
Checked by J. Kelsey
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Daniel B. Stephens & ~n ociates, Inc..

Moisture Retention Data
Relative Humidity Box
(Main Drainage Curve)

Job Name: LANL
Job Number: 8844.01
Sample Number: RE16-98-0108
" Ring Number: RE16-98-0108
"~ Depth: NA

Dry wetght'of relative humnicity box sample (g): 102.13
Tare weight (g)r 39.84
Samplo bulk density (glem™); 217 -

Matric
Weight™ Potential
Date/Time {g) (-cm water)

Moisture
Content”
(% vol}

Relative humicity box:  02-De¢-98/14:55  102.27 839828

0.50

Comments:

=Weight including tares
T Assumed densllyof wateris 1.0 glcm

Laboratery analysis by: A. Stewart
Data entared by: M, Podvoyski
Checkoc by: J. Kelsey




Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: RE16-98-0108
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Daniel B. Steplrens & Associates, {ne..

Predictad Water Retention Curve ahd Data Points

Sample Number: RE16-98-0108
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Daniel B. Stephens & Associates, Ine.

b AT IN N ASNSTR
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Plot of Relative Hydraulic Conductivity vs Moisture Content
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. Daniel B. Stephrens & Assoclates, Inc.

Plot of Hydraulic Conductivity'vs Moisture Content
Sample Number: RE16-98-0108
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Daniel B. Stephens & Associates, Ine.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: RE76-98-0108
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