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Enclosed is the f'irul1 report for the LA..'-'L Job Number 474R s::unples th:lt \\"C received on 
October 10. 1998. PlClSe review this repon j.nd provide :my comments as s:llllp!cs will be held 
for a maximum of30 days. After 30 days s:unplcs will be returned or disposed of in :m 
appropriate m;umcr • 

All testing results were c:v:llll:lted subjectively for consistency ~d t'C3SOnabl~ :md the results 
:1ppe3r to be rc:1SOI13bly n:prcsc:ntltive of the ma:.c:rioll tested. However. DBS&A does not 
::tSSUIDe :my responsibility for intcrpretl.tions or analyses based on the c:i:1tl enclosed. nor c:m we 
guarantee that these d!lt:l :l.rC fully reprc:scnt:ttive of the unciisturbed ~ :tt the field site. \Ve 
recommend that c::u-eful C!'V:llu:uion of these labor:uory results be m:ldc for your p:!IticulM 
applic:::ltion. 

We are p1ClSCd to provide this service to LA. '1L and look fonv:ud to future I:t.bor:uoty tcstirlg on 
othc:; projects. If you have :my questions ~ut the enclosed d:1tl.. ple3SC do not bcsit:tte to c:.Ul. 

Sincerely. 

D•tri~l B. St~ph'"' & A!JU'Ci6tn. llfG. 

6020 ~ N(. ~ ICO SC1-all·~ 

..:_, 

• 

T~-·~'-- JAX scs.a:2...,.,. 
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·Sample: II)· · Borehole Loc:adon D> LoadeD Description Depth (ft) 
R£1~9!-0100 1~2668 

REI~9UI0llf5..2668: 

REI6-9S.010Z 16-2668 
' REt6-9l-010316-2667 
REI6-9S.OlO.S.1~2667 
REt6-9S.OlOS l~ 
R£16-91-010616-:667 
R:£16-91-010716-2667 
R£16-9$.0108 16-2669 

Bldg;. 300 BH 
BldiJOOBH 
Bldg.JOOBH 
SWSCCutBH 
SWSCCutBH 
SWSCCutBH 
SWSCCutBH 
SWSCCutBH 
90s.LiDePond BH. 

18.9-19.2 
10.3-10.5 
30..9--31.3 
i0.3-i0.6 
88.6-89 
too.:-too.s 
1::::!0-120.5 
t29.4-t:9.9 
89.6-89.8 

~?./Dl1.1 
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Sample ro Borehole Location ll> Loc:ltion Description I 

R£16-98-0100 16-:!668 Bldg. 300 BH 
REI6-9S.Ol01 16-2668 Bldg. 300 BH 
RE! 6-98-0102 16-2668 Bldg. 300 BH 
R.El6--98-0103 16-~667 SWSCCt.'t BH 
R.£16-98-0104 16-2667 SWSC Cut BH 
R£16-98-0lOS 16-2667 SWSC Cut BH 
REI6-98-0106 16-2667 SWSC Cut BH 
RE16-98.01071&.~66i SWSCCutBH 
RE16-98-010816-2669 90s Line Pond BH 
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TA-16 Hydrologic Properties Summary 

Borehole Depth (ft) Unit ev pb porosity 
Bldg 300 10.5 5 72 34.9 
Bldg300 19 5 4 2 25.8 

Bldg 300 31 4 2 1 51 
SWSC 70.5 4 8 2 19:8 

SO's line 90 4t 7 2 t8· 
swsc 89 4t 5 2 16.S. 

swsc 100.5 3t 7 2 18.4 
S\'VSC 120.5 3t 15 1 46.6 

swsc 129.5 3 5 2 35.6 

Ks em/sec welding 
1.40E-05· partly 
1.20E-06 partly 

3.80E-03 surge? 
1.70E..Q8. densely 

2.00E-08 densely 
S.SOE-09 densely 

2.80E...08· · densely 
S.OOE-04 surge? 

S.SOE-05· poorly 

' • I-~~~~:!.::~~· 
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Invoice 

Daniel B .. Stephens & Associates. Inc. 
Hydrologic Testing and Research Laboratory 

Invoice To: Accounts Payable Remit To: Daniel B. Stepnens & A.ssOOaa Inc. 
los Alamos National labOratory 
TA 3 Bldg 271 OP 01U 
Los Alamos, NM 87545 

Invoice No.: 989095 
Invoice Date: Janu;uy 20. ':999 
Terms: Net 3D day$ 
Project No.: 8844.01 

Re~erence: c§MR3R080863129 

Services For. Oetober·January 

Attn: Accounts ReceivaCJe 
?.0. Box565 
Albuquerque. NM 87':03 
(505) 622-9400 

Hours or 
Quantity Deseriotion of Ar:ides Provided or Senliees P!l'formed Unit Unit Pri::e Sales Amount 

9 

18 

Hydraulic Properties Package. induding: Test $SSO/test S4.9SO.OO 
• Saml:)le preparation 
• Initial volumetric moisture content 
• Cry bulle density 
• Caleulatecl total porosity 
• Saturated hydraulic: cor.duetivrty 
• Moisture Characteristics (l pts.) 
• Calculated unsaturated hydr:Julic conductivity 

Sample Preparation Hour 

Subtotal 

Gross Reeetp1S Tax (5.8125%) 

Total Amount Due This lnvoic:e 

S900.00 

ss.asa.oo 
$340.03 

$6.190.03 
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()a,ltlll, Sttplftlfl .( AIJCJtlllt!, lttr. 

Summary of Tests Performed 

laboratory 
Sample Number 

~E16-98·CUOO I X I I X I X I X I X I X I X 

I REitl-98-f/101 X I X . X I X I X I X I X I I I 
• ~E1~98·Q102 X X I X i X bd X X I l 

. · I I I I 
. RE;16-98·Q1Ql I · X X XI XI XIX 

RE16-98.0t04 I X X XI XI XIX 

RE16-98-0t05 · I X ~ ~I XI XIX 

RE16-~~-QIQ6 I X X I xtxlxlx 
RE1~98-Q1Q7 I X I X xlxtxlx 
RE16-~8-(U~ . . I X X x1xlxLx 

X 

X 

x. 
X 

x· 
X 

1 
·I 

, Po .. lnliaiii\Oi$~r· t.Onient. ~ • Ofy buk dtM Jy,. . calculittd porosly 
a CH • Constant he.ad, Flt • fa~ tleacj 
1 HO "'-,~ c.c.lrM. PP ., Prenure pl.te, Tlf "' TM~Ie ps)'Wome!tr~ Rtf • ~elitivo b.,lmldq bot 
' os • 0ty •iew, WS • Wet tie~, H • H)dlcrroetef . 

... 

1 

J 

i 

Effective I Part~le I Air I Atterttergl Pl()(..tot 
POfol;ty Oen$it/ P~rrrte2abil1!t __ Urnits · ~omp3c.tiQn 

I 

. . .- ~ . . . . . . "' """ 

-·:·,: .. - · .-·,·;,_.:_'.,/,.- -,'-;.. "'-\.,..: ___ . '···. ·.·: _,·_· '.'::,,~_"<.· •;.·,·,~·::.'.•:_·\ __ ._f~:_-,.;·~:~·~)~~---·.·j::·.: ;-·:_,,_:',;·.~;;c~ -~~~~~,'i·.~.~l~~j, 



Summary of Initial Moisture Content. Cry Bulk Density 
Wet Bulk Density and calculated Porosity 

Initial Moisture Content Dry Bulk WetBuik 
Gravimetric Volumetric Density Density 

Sample Number (%. g/g) r%, cm3/cmi fgtcmj fQ/cmj 

RE1S.98-0100 2.0 3.9 1.S7 2.00 

RE1 S.98-01 01 3.9 6.7 1.73 1.79 

RE16-98-01 02 1.8 2.4 1.30 ·'1.32 

RE16-98-0 103 3.7 7.8 2.13 ~0 

RE1 6-98-0104 2.1 4.6 2.21 2.26 

RE'TG-98-0105 3.3 72 2.16 2.23 

RE1 G-9S.01 06 10.9 15.4 1.42 1.57 

RE16-98-0107 3.0 5.2 1.71 1.76 

RE16-98-01 OS 3.3 12 2.17 2.24 

CaicuJated 
Porosity 

(0-t.) 

25.8 

34.9 

51.0 

't9.S 

16.5 

18.4 

46.6 

35.6 

1ao 

! 
n -~ -,.~ ·...._: 
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Summary of Satura:ed Hydraulic Conductivity Tests 

~t Method of Analysis. 

5amcle Number cc:rrJsee) Constant Head Falling Head 

RE16-9S-0100 1.2E-06 X 

RE15-98-0101 1.4E-QS. X 

RE1S..9S.0102 3.SE-03 X 

RE16-9S..0103 1.7E-08 X 

RE16-98-0104 9.8E-09 X 

RE1~9S-0105 2.ae:-as X 

RE16-98-0106 5.0E.Q4: X 

RE'i &-98-01 07 s.ee-os X 

RE16-98-010S 2.0~8 X 
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Summary of Moisture Characteristics 
ofthe Initial Drainage Curve 

Sample Number 

RE1 6-98.0100 

RE16-98-01 01 

RE16-98-01 02 

. 

Pressure Head 
. (-em water) 

. 

0 
28 

128 
15195 

839828 
510 

0 
23 

129 
510 

11728 
11728 
6221 

16113 
839828 

0 
7 

39 
79 

255 
1020 
6935 

27433 
839828 

Moisture Content 
(%. an3/cmi 

18.5 
18.3 
17.9 
0.3 
0.4 

13.7 

31.5 
30.3 
29.2 
24.7 

7.7 
7.2 
5.9 
0.5 
0.4 

43.1 
40.3 
38.2 
35.5 
14.2 
11.4 

1.4 
'i.3 
0.3 

.,. 

..... 
c 
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Summary of Moisture Characteristics- . 
of the Initial Drainage Curve (Continued) 

Pressure Head 
Sample Number (-em water) 

RE16-9&-01 03 0 
49 

134 
510 

11na 
15297 

839828 

RE16-98-0104 0 
55 

126 
510 

6731 
7547 

12849 
839828 

RE1 6-98..01 OS 0 
49 

. . 130 
510 

11728 
11524 
14991 
2':926 

839828 

Moisture Content . 
· (%. cm;,/em;,) 

. 8.9 
s.o .. 
7.5· 
8.3 
6.3 
0.6· 
0;6. 

9.3 
8.6 
8.4. 
8.1 
2.2-
0.9 
0.4 
0.4. 

9.2 
8.7 
8.2 
7.S 
5.7 
3.4 
3.1 
1.8. 
0.4 
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Summary of Moisture Characteristics 
of the Initial Drainage Curve (Continued) 

Sample Number 

RE16-9S.0106 

RE16-98-0107 

RE16-98-0108 

Pressure Head 
(..em \N3te~ 

0 
1i 
52 

157 
510 

6527 
839828 

0 
22 
56 

159 
510 

11728 
6425 

15909 
839828 

0 
51 

127 
510 

11728 
16725 

839628 

·--------

Moisture Cen:ent 
(%. err?Jcm1 

40.2 
34.2 
30.5 
24.3 
17.9 
5.4 
0.4 

28.0 
27.8 
27.1 
26.5 
23.5 
15.9 
9.3 
1.8 
0.4 

8.5 
7.8 
7.3 
72 
6.2 
1.3 
0.5 

• 

, 
'.} 
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Summary of Calculated Unsaturated H~draullc Properties 

C( {w\') N (dim"0$'1onlen) 
--·--- ---

Cal.:ula!ed 95% ~fld6nta Umits Cak:ufa!ed 95% Conr.dereeo Umils 

Samela Number Vatue l~r Upper Value la~~er · ueper 0, o. 

RE16·~~·0100 0,0017 O.QQ13 0.0020 2.1701 1.459$ 28983 OOQOO (),1637 

RE16-$6-(UQ1 0.0017 Q.OOOO 0.0036 1.6021 1.3094 1.6949 00000 Q.3Q74 

RE16-$8-Q10~ Q.Q112 Q.0008 00~16 1.7651 UQ$5 2.4247 00093 0.4~15 

RE16-98-0103 0.0001 Q.Q()Q1 Q.OQ01 14.48U ~.()554 26.3Q99 O,QOQO 0.0819 

RE 16-98·Q1Q4 Q.C)()07 O.()QOO Q.Q011 2.0922 1.2236 2.0008 0.0000 0:0874 

RE16·$8~105 00001 o.QOQO 0.000~ 2.8329 0.3221 6}136 o.oooo 0.0841 . 

RE16~98<l106 0.0257 o.oooo . 0.~544 1.331$ 1.1667 1_.4770 00000 0.3879 

., RE16-98-01Q7 O.OQ14. o.oooo Q.()060 1.4175 0.9045 1.9~05 00000 Q2768 

RE16-$8-Q,08 Q.QQ91 Q.QOOt O.OQ01 8.8228 3.18~3 14.45(}2 .. o.oooo 0.0712 

I 
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Raw Laboratory Data 
& Graphical Plots 

.--~ 

·c.: 
%" ........ 
,.~; 
•....;.. 

. ·;;_.· _, .. -I• 

. . 



l•'a7 '•· I 

:': .. ~-;··,. 
': .. :~ .' ·' 

........ 
,·,• , .. ·· ... 

··~~ :,_::· · .. 

.. •", 

'I ',._: ,.: ~ ' 

i··, ...... _ ... 

.... __ .. 
........... 
~ .. ~ ..... :. -

_.;7 .. ,:~: .. 
. ,.-·.: .... · 

-:~· :~ .. ··· 
. .; .. ""_i:-: ;: . 
.......... ·. ·,. 
'::·;-·1 : ~' ·. : 
•ltl 1··,-.... 

tr. ~ ...... ' . 

'?• '~ :: ... ~ :· ..... ··>- .. " 
·• ~ ....... . 
~· . 
.... · ... 

., ' 
~· ~ .... , 
·'··. .•·· .. 
.. 4 -·. 

·:.-· ..... 
"~ .•.. : .... 

~~. :·'.''"' 
'·~.:--'. 1- ' ... • 

., .. 
. ·,·· ... ,· 
. : -~ . . . ·. 

·.~-:~.;_>:' .. 

'· ,, ' 
' .. ' 

Summary of Initial Moisture Content Dry Bulk Density· 
Wet Bulk Density and calculated Porosity 

Initial Moisture Content Cry-Bulk . Wet Bulk. 
Gravimetric- Volumetric Density Oensity 

Samcle Number- COlO. gig) (%, em3/ern~ fglem3) (g!cm3l 

RE16-9S..0100 2.0 3.9 1.97 . 2.00 

RE-:6-98-0101 3.9 6.7 1.13 '1.79 

RE't6-98-0102 1.8 2.4 . 1.:30' 1.:32 

RE16-98-01 03 3.7 i.S ~13 2.20 

RE16-98-0104 · 2.1 4.6 2.21' 2.25. 

RE16-98-0105 3.3 . 7.2. 2.16 2.23 

RE16-98-0106 10.9 15.4 1.42 1.57. 

RE1S.98-0107 3.0 5.2· 1.71 .1.76 

RE16-98-010S 3.3 7.2 2.17 2.24' 

Calculated 
Porosity· 
' (%} 

25.8 

34:9 

51.0 

19.8 

16.5· 

18.4 

46.6 

35.6 

18.0 
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~ . '~y i);;;.r B. St;pt;;ns & Asso<i•r.s,/n<, 

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

JofJ NCJme: LANL 
Job Numt>er. 8844.01 

~mple Number. RE16-98-0100 
Ring Numb6r: RE16-9S.0100 

Dept/1: NA 

Test Dato: 19-0c:t-98 

Field wcighr-ofsample (g): 2.¢6.76 
Tare weight. ring (g); 156.51 

Tare weight. cap/pllJte/epoxy (g): 0.00 

Dry weight of SDmple (g): 88.49 
Sample volum& (em'): 45.02 

Assumed partk:Je density: 2.65 

Initial Volumetnc Moisture Content (%vel); 3.9 
Initial Gravimetric Moisture COntent (% gig): 2.0 

Dry bulk density (glcm'}: 1.97 

Wet bulk densdy (glcm'): 2.00 

CalCUlated Porosity (% vol): 25.8 

Percent Saturation: 15.1 

Comments: 

• Weight inc:t~ng tares 

LabOratory arratysis by. T. Gere 
Data entered by: M. Podvoysi<i 

Checl<ed by: J. Kelsey 
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Data for Initial Moisture Content, 
Sulk Density. Porosity~ and Percent Saturation 

Job Name: LANL 
Job Number: 8844.01 

sample Number: RE1S.98-01 01 
Ring Number: RE1S.98-0101 

Depth: NA. 

Test Oate: 19-0et-98 

· F=ietd weigh:-or sampltt (g): 206.16 
Tate weight. ring (g): 149.68 · 

Taru- weight. eaplplatelepoq (g): 0.00 . 

Dryweigfltofsampl& (g): 54.36 · 
Sampfe liOIUTJT& <emi: 31.49 . 

As3umed particle density: 2.65 ·. 

Initial VOlumetric Moisture Contenr (%vel): 6.7 

lnitiaf Gravimet:ic: Momure Content (%gig); . 3.9 
DrytJulk~ensity (glcm,: 1.73 

WetbulkdenSity (g/cm3
): 1.79 

Clleu/3t6d Poro3ity (%VOl): 34.9 

PercentSaturatiorr. 19.3 

t.abOtatDty anal)$$ by: A.. Stewart 
catt 1.1nt1JffH1 by: . M. PodvOySI<i 

Ch6Ck8d lJy: J. KelSey· 
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Dt~ni~l B. Suph~ns & Assodaus,lnc. 

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

Job Naf'IJ(I: LANL 
JolJ Number. S844.01 

Sllmple Number. RE1 6-98-0102 
Ring Number: RE16-98-0102 

Doptn: NA 

Test Date: 21.0ct·98 

Field weight" of sample (g): 432.46 
iDre weight. ring (g): 127.90 

Ture woight. CtJplplato/epoxy (g): 114.08 

Dryweightofsample (g): 187.05 
Sample volume (c:m~: 144.11 

Assumed particle density. 2.65 

lnt.ial Vofumetrie MoisWr& C<Jntent (% vol): 2.4 

Initial GravimetriC MoiStur& Content (%gig): 1.8 

Dry bulk density {glc:mi: 1.30 

Wet bulk density (glc:m'): 1.32 

Calculated Porosity(% vol): 51.0 

Perc&nt &turatkJn: 4.7 

Comments: 

• Weight including tares 

Laboratory analysis by: T. Gere 
Data entered by: M. Podvoyski 

Cl'lecked by: J. Kelsey 
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~~; ~·.· · ·. · Data for Initial Moisture Content. 
::5~.· ~ ·- Bulk Density,. Porosity,. and Percent Saturation 
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Job Name: LANL 
JOb Numoer. 8844.01 

Sllmpttt Number. RE16-98-0103 
Ring Number: RE16-98-0103 

Depth: NA. 

TestOsto: 2.1..0C:·98 

Fioldwe~h~ofsample (g): 285.50 
Taro weight ring (g): 61.76 

Tant weight cap/plate/epoxy {g); 37.01 

Oryweightofsampttt (g);' 160.83 
&Jmple vo/Umtl (cmi: 75.68 

A:iSumed particle density: 2;65 

/nitiaf Volumetric Moi3ture Content (% vol): 7.8 

Initial Gravii'Mtrlc Moisture Content (% gfg): 3.7 

Dry bulk density (g/an3
): 213 

Wetbulkdensity (g/cm3
): i2o 

Calculated Poro:Jity (%vel): 19.8 

Percent Satzaation: 39.4 

Labotator/ analysi$ by: T. Gent 
Data-enterec!'by:. M~ Podvoyski. 

Chedced by: J. Kelsey 
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Danl~lll. Suplt~ns & A.uociRU~. ltrt:. 

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

Job Name: LANL 
Job Number: 8844.01 

SJmp/e Number: RE16-98-0104 
Ring Number: RE1 6-9S.O, 04 

Deptfl: NA 

Test DDte: 30-0et-9S 

Field weig!Jc-' of sampl& {g): 295.77 
Taro weight. nng (g): 115.87 

Tare weight cap/plate/epoxy (g): 0.00 

Oryweigtltofsample (g): 176.25 
Sample volume (ani: 79.69 

Assumed partie~& density: 2.65 · 

lni:ial Volumetric Moistur& Content (% vel): .4..6 

Initial Gravimetric Moisture Content (% gig); 2.1 

Dry bulk denSity (glcm'): 2.2'1 

Wet outk den:Uty (Siemi: 226 

C81Ct.Jiated Porosity(% vel'): 16.5 

Percent SaturatiOn: 27.7 

Comments: . . 
•Weight Including 1at'e$ 

LabOfatory analysis t:Jy: A. Stewart 
Data entered by: M. POdVOySkl 

Checked by: J. Kelsey 
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JOf) Name: L.ANt.. 
Jol'J Number: 8844.01 

Samp/l!t Numcer: RE16-98-0105 
Ring Numt:er: RE16-98.010S 

Depth: NA 

Test Date:. s.Nov-98· 

Fief~ weight"" or s:Jmple (g): 291.20 
Tam weight. ring (S): 81'~86 

Tam W'Jight cap/plate/epoxy· (g): 37.15 

Otyweightd$3mple (g): 166.66 
S3mpte volume (em'): 77.09 

Assumed partide density: 2.65 

Initial VoJumetnt: Moistul& Content(%. vol): 7 2 

Initial Gravimetric Moi$IJJI'tt Content {% gig); 3.3 
Dry tJulk density· (glcm~: 2.16 

Wet bulk density (glcm'): 2.23 

Caradated Porosity (%vel): 18.4 

Percent Saturation: 38.9 

Comments: • • 

-welghti~ tares 

L.abetatcty analy$is by: A. Stewart 
Data entered by: M. PodVcySki 

Cllecl<fX: by: J. Kelsey 
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A ~-, 
"~ Dt11rl~l B. Suph~ns & Associates. Inc. 
~ 

. 

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

Job Name: LANL 
Job Number: 8644.01 

Sample Numt:>or: RE16-S8.Q106 
Ring Number: RE16-9e~106 

Depth: NA 

Test Date: 30-Cct-98 

l=ield weighr- of s:>mple (g): 334.67 
i:Jre weignt. rtng (g): 44.03 

Tare woight. caplpt;Jtelepoxy (9): 18':.41 

Dry weight of S3trtple (g): 98.52 
Sample volumtt (em~: S9.57 

Assumed paroce density. 2.65 

lnttitJI Volumetric Moisture Con:ent {o/o vo~: 1 5.4 

Initial Gravimetric Moistur& Content (%gig): 10.9 

Dry bulk density (gloni: 1.42 

Wet bulk c1efl$ity (glc:mi: 1.57 

Cslculatecl PorosJty (% vol): 46.6 

Percent S:Jtumtion: 33.1 

Commttnt.s: 

·Weight indUCing ~ 

Laooratory analysis by: T. Gere 
Data entered :Jy: M. POdVOyski 

Checked by: J. Kelsey 
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. ·. ':.· . · Data for Initial Moisture Content. 
'',! '.·'· ..... · Bulk Density; Porosity. and Percent Saturation 
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Job Name: LANL 
JOb Number: 8844.01 

Sampf& Numcer: RE16-98..01 07 
Ring Numoer. RE16-98-01 07 

Depth:~ 

Test Oate: 30.0ct·98 

F'~etd weigh~ or sample- (g): 248.10 
Tare weight: ring- (g): 122.04 

T.1nt weight cap/plate/epoxy (g): 0.00 · 

Oryweightofsample (g): 122.36 
Samp/& VOlume <ani: 71.67 

A$Sumed particlttdensity: 2.65 

Initial Volumetric Moistule Content (%vel): 5'.2 

Initial Gr.wimetric Moistunt Content (%"gig): 3.0 

Dry bulk censitY (gJani: 1.i'l 

Wetbulkcensi:Y (9/cm~): 1.76 

Calculated Porosity (%vel): 35.6 

. PercentSatvration: 14.5 · 

Laberatcfy ar.alysis Cy: A. Stewart 
Data enteiUd by: M. Podveyski 

Checked by: J. Kelsey 
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·-.~ /)anlel B. Suplturs.!. AssttclllUs.lnc. 

. 
Data for Initial Moisture Content. 

Bulk Density,. Porosity, and Percent Saturation 

Job Name: I.ANL 
JotJ Number: 8844.01 

Sample Numt:>er: RE16-98-0108 
Rmg Numt:>er: RE16-98-01 08 

Depth: NA 

Tesr Date: 30.0ct·98 

Field weighr-of sample (g): 285.40 
Tare weight. ring (g): 120.40 

Tore weight. coplplstelepoxy (g): 0.00 

Dryweightofsampte (g): 159.73 
Sample volume (em'): 73.53 

Assurited particle density: 2.65 

Initial Volumetric: Moisture Content CO-' vol): 7.2 

Initial Grovimetrit: Moisture Content (% gig): 3.3 

Dry bulk density (9/cmi: 2.17 

Wet bulk den&ity (9Jemi: 2..24 

calculated Porosity (% vol): , 8.0 

Perc6nt Saturotion: 39.8 

Comments: 

• Weight including tares 

l.at:>orotory analysis by: A. Stewart 
Data enterea tJy: M. POC:Voysk.i 

Checked by: J. Kelsey 
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Summary. of Saturated Hydraulic Condudivity· Tes~ · 

K,.t Method of Analysis-
Sample Number {cm/sec) Constant Head Falling Head 

RE16-98-01 00 1.2E-06· X 

RE-:6-98-01 Ot i.4E-05 X 

RE16-98-0102 3.8E-03 X 

RE16-98-0103 1.7E-08 X 

RE16-9S-01 04 9.SE-09 X. 

RE16-98-0105 2.SE-OS X 

RE16-98-0106- 5.0E-04 X 

. RE16-98-0107 5.SE-05 X 

RE16-98-01 OS 2.0E-08 X 
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·-'v~~' ·,~ , Dt~nl~l B. Sup/r~ns & AssDciiiUs. Inc. 

'~-·-_ 

Job n;;me: LANL 

Saturated Hydraulic Conductivity 
FaiJing Head Method 

Type of water USlJd: TAP 
.Job numt:>er: 8844.01 Baekpressur& (psi): 0.0 

Sample number: RE'IG-98-0100 Offset (em): -:.o 

Ring number: RE16-98-0100 Sample length (em): 3.10 
Oeptn: NA &mple x-sec:ional area (em:): 14,52 

Reservoirx-YJCtional area (em2): 0.70 

Temp ReseNOir Correc:ed Sapsed Ksat 
Date Time rC'I head (ern' head (em' timi!!>fseel (em/see\ 

Test#'!: 
11-Nov-98 11:42:40 18.5 70.0 69.0 16420 1.2E-06 
11-Nov-98 16:16:20 18.5 61.4 60.4 

Test#2: 
16-Nov-98 16:31:40 18.5 99.0 98.0 60110 1.2~ 
17-NOV•98 09:13:30 19.0 60.9 59.9 

Test#3: 
17-Nov-98 09:13:30 19.0 60.9 59.9 9160 1.2.E-06 
17-Nov-98 11:40:'10 19.0 56.8 55.8 

Ks:J:@20·c 
(emlse:) 

1.2Ea06 

1.3E-06 

1.2E-o6 

Average Kat (em/see): 1.2£-Q& 

Comments: 

t..aooratory analysis by: C. Barklow 
Data entered bY: M. Podveysl<i 

Checktld by. J. Kelsey 
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Saturated Hydraulic Conductivity·· 
Falling Head Method 

Oate 

··· Test#'t: 
1~ov-se 
16-NCY-98 

Job name: lA"~;L 
Job- number: 8844.01 

sample number. RE16-S8-0101 
PJngnumber: RE16-98-0101 

Depth: NA 

Temp 
Time r-C> 

16:25:40 18.5 
16;5"::20 18.5 

. Test#2:. 
17-NoY-S8 t1:0~10 19.0 

· 17-Nov-9S 

Test#3: 
17-Nov-98 
-:7-Nov--98 

11:4C:1C 

11:40:10 
14:05:20 

19.0 

19.0 
18.5 

Typeofwateru36d: TAP 
Sackpre~ure (psi): 0.0 

. Offset (em): 0~6 
Sampletengtb ·(em): 2.65 

Sample x-sectionat area {cm2
): 1 1.68 

Reservoirx-seclional area (em2): 0.70 

Reservoir. Corrected Elapsed· 
time(sec) 

Ksat 
(em/sec) nead Cern\ nead (em\ 

63.5 62.7 1.4&05 
55.6· 54.8 

f5.1:.6 63.8 1980 1.5E..OS 
53.7 52.9 

53.7 52.9 1.3E.OS· 
26.7 25.9 

~· 

1.4&05· 

1.5E-05 

1.3E..OS· 

Avorage Kut (em/sec): 1.4E.05 

Cor.tments: 

tabOtatcty sna/y$/s by: C. Barldow 
Data entered by: M. POdVoysJd 

ChOCked by: J. Kel$81 . . 
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Saturated Hydraulic Conductivity 
Constant Head Method 

Job name: LANl. 
Job number: 8844.01 

Sample number: RE16-9S.0~02 
Ring number: RE16-98-0'T02 

Depth: NA 

Temp Head 

Date Time CC) (em) 

Test#1~ 

26-0ct-98 10:10:22 20.5 7.1 
26-0c:t-96 10:11:22 

Test#2: 
27-oet-98 08:22:48 20.0 7.1 
27.0ct-98 08:25:00 

Test#3: 
27.oct-98 11:15:53 20.5 6.S 
27-oct-98 11:18:30 

Comments: 

Typeofwaterw-...ed: TA? 
CollectiOn vessel tare Cs): 10.63 

Sample length (em): 5.08 
Sample Ciame~er (em): 6.01 

Sample x-seetional area (em:); 28.37 

C•Tare Q Elapsed Ksat 
(g) ccmi time (sec\ Cc:mlsecl 

19.4 8.8 60 3.7E-03 

30.0 19.4 132 3.~ 

34;8 24.1 157 .¢.0E-e3 

Ave~age Kut (em/sec): 

!.aboratoty analysis oy: A. Stewart 
Data entered by: M. Poavoyski 

Checked t:ry: J. Kelsey 

Ksat@2CrC 
(c:mJsee) 

3.66-03 

3.7&03 

4.0&o3 

3.8E-03 
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. . ' .. ... ...... .. .. .. Saturated Hydraulic Conductivity 
Falling Head Method 

.. •··;;···~. 
•. :--·· 

.. -·. 
~ ·~ .• 

_:· ~ :·.. . ... , ... _ 

::~~· ~~.:: . . 
·····"'­.. ' 
",\ .. ·· 
•' ·:. ' 

'•. • t ~r ... 
·-:-· .... 

' ~.·· ' . ' ' 

Job ~rome: LANL 
Jeb number: 8So:A-.01 

Sample num:;,er. RE16-98.0103 
RJnt; number: RE1e;..S8-0'103 

()epth:NA 

Temp 
Time e-el· 

-; ... ··. 
rot:'·:-.'·. ..... , .. 
: : ... ··!. 

. Test# T: 
09-NoY-98 

. 10-NoY-98 
12:35:30 
11:40:20 

":9.5 
18.5 

,:.;~ .. 
. :· .·:. 

{.:~;· T~#~ 
:·:~· .·::. ' ·. . 1Q..Ncv-98 
::- :.--:~: .. : . .11-NOY-98 
}··;;f~_: 
·,·1_ ...... 

........... 

.1,•' 

~~-·-::-_::::: ,' . 

· Test#3:. 
'11-NOY-9! 
12-Nov-98 

11:40:20 18.5 
oa:.:s:-:o 18.0 

08:46:10 18.0 
os:s2:20 18.5 

Ty;» ofwateru$8d: TAP 
Sackpre:ssure (psi): 10.0 

Offset (em): 3.6 

Sample len!jth (em}: 2.56 
Sample-x..sectionar area {cm2

): 29.61 
Re$ervoirx~cnal area (cm2

): 0.70 

R~r 
head(cml 

Correctea. 
head(cm) 

Elapsed·· 
time (sec) 

.Ksat 
(em/see) 

61.5 i61.0 83090 1.6E-oe 
45.0 744.5 

45.0 744.5 75950 1.6&08 
30.1 729.6 

30.1 729.0 86770 1.6E.08 
13.4 1'12.9 

Ksat@2o·c 
· (emlsecl 

1.6E.08 

1.7E-09 

1.7E.08 

:~~:.:.:.:.-._-.------------------------------------
·~~·.;.~. _.· 
.~ •• • 4 ":' • 

·, .. , .~-· -~ 

-'~~-:- .. ~--~ .:: 
.-:· ...... . 
:~ .' ;, ' ':'· 
~~-~-· ... ' .. . 

.· .~ ... , .......... . ;: .~ ... ·. 
:~j· .:.j ... . 

/~:: 
·... ...: ... ~ 

~~- .' ....... -

~:~ ~:· .: ... ·~ 
.. ~-> : ~ ~. 
~--····· .. 
-·~:-~ '· , .. 

', . .. 
. . .. ,, 
1 . • ·,: 

Ccmments: 

t..abct3t:Jry sna/ySi$ by: C. Barklow 
Data entered by: M. Podvoyskl 

Che<:ked by: J. Kelsey 

Average Ksat (c:m/sec): 1.7E.08 

. .. 
,, ,·· ... ·.>< 

' ,. ' 
'' , •• ,•, ,H 

·, •' . ·,,· ....... ... 
• ....... . 

I, .. ,, 
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Job ntJme: LANL 

Saturated Hydraulic: Ccnduc:tivity 
Falling Head Method 

Typa of water used: TAP 
Job number: 8844.01 Backpres:sure (ps~): 10.0 

Samplo number: RE16-98.01 04 Offset {em): 1.1 
Ring number: RE1S.98-0104 Sample length (em): 2..78 

Dep:h: NA S<Jmple X·.sectional area (cm2
): 28.64 

Resof'IIOir x-sectional Drea (cm2
): 0.70 

Temp Reservoir Corrected Elapsecl Ksat 
Date Time ("C) he3d (c:m) head Ccm) time (sec\ (em/sec\ 

Test# 1: 
13-Nov-96 11:11;40 16.5 98.7 800.7 266380 9.2E.OS 
16-Nov-as 13:11:20 18.5 70.3 772.3 

T~#2: 
16-Nov-98 13:11:20 18.5 70.3 772..3 114:20 9.6&09 
1S.Nov-98 16:'21:40 18.5 69.1 771.1 

Test#3: 
16-Nov-98 16:21:40 18.5 69.1 771.1 60460 9.7E.OS 
17-Nov-98 09:09:20 19.0 62.4 764.4 

Ksat@2o·c 
(cm/secl 

9.5E..OS 

9.9&09 

i.OE-08 

Average Ksat {em/sec): 9.8E-09 

Comments: 
. . 

l.abOratOty analysis by: C. Barklow 
Data enterod by: M. POdYOySki 

Chec:J<ed bY: J. Kelsey 

.., 

..... -..... -.._'\ .. 
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Oate-

· · Test#1: 

Job name: t.ANL 
Job number: 8844.01' 

Sample number. RE16-9&-0105 
Ring numoer: RE16-98-0105 

Depth: NA 

Time 
Temp 
~ 

Q6.Noy.98 16:19:30 19.0 
18.0 -07--Nov-SS 

Test#2:: 
·. 09-NcY-98 
cs-Ncv-98 

12:23:55 

10:15:30 
1~0:SO 

18.5 
19.S. 

Test#3:. 
·:·~"' - 09-Nov-.98. 12:30:50 

10:30:50 
19~5 
18.5 ~~>.·:._.-_ ... ·1o-N~S8 

. -.: / .. -
": -~ 
' .... , .. 
. ~· . .. .. . . 

FaiUng Head Method 

Type ofwaterusea: TAP 
Backpressure (psi): 10.0 

ONset' (em): 0.2· 
Sample lengtlt (em): 2.56 

SDmple x-sectionararea (an:): 30.11' 
ResetWJirx-.sectiCnar ares (cm2):· 0.70 

Reservoir Corrected 
head~ (ern) · head (em} 

Elapsed·· 
time (sec~ 

Ksat 
(em/sec) 

51~6- 754.5 72265 2.5E..Q8 
28.8 131.7 

s~.z 762..1 8120 3.1E..Q8 
$.0 758.9 

56.0 758.9 79200 2.7E..Q8 
29:i 732.0 

''. 

Ksat@2o·c 
(em/sec) 

2.6E-08 

3.1E-08 

2.8&08 

-~::;: _:::~ . 
.I ••.. . ·· ... •' . . Averag& Ksat (em/sec).: 2.8E.08. · 

·; ... '· . .' ~ ~ 
·::~~~~ ....... 

I'._. o ..... _ ...... 
. ~:.· :: .. 

-~~-·~ •• 1 ;-- • . ...:.- ... _ ... · 
-··' .... , ' . . ~ •.:... . . . . ~: ···;_~" .. 

{:_;::~: ·. 
·: ': ..... 
..;: •. ·.· . ... --;· 

_ ..... . ·::· . 
... -~ I ~ 
·.,• 

:.--~.-~: . 
4' .... , 

.:~ ---~ -- ·' . 
--~~ .. -:.·· ~: . ,._ 

,• .. 

Lat:otatoty ana/ysi$ by: A. Stewart 
Oata enteret:f by: M. PocNoysld 

Cl7ecked by: J. Kelsey 
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Job name: LANL 

Saturated Hydraulic Conductivity 
Constant Head Method 

Type of water used: T A? 
Job number.· 8844.01 

Sample number. RE1 S.98-01 06 
Ring nc;mber. RE1S.98-C706 

Depth: NA 

Coii&Ction vessel tare(;): 11.42 

Sample lengt.h (em): 3.75 
Sample diameter (an): 4,86' 

sample :x•sectional area (cm2
): 18.55 

Temp 
Date Time r~ 

Test#1: 
06-Nov-98 08:58:56 21.0 
06-Nov-98 09:22:08 

Test#2: 
07-Nov-98 11:39:'14 20.5 
07-Nov-98 12:18:50 

Test#3: 
07-Ncv·96 14:20:42 20.0 
07-Nov-96 14:~6:18 

Comments: 

Head Q•Tare Q Elapsed Ks:Jt 
rem) (g) (cm1 time rsee) rcmJseel 

2.9 r..4 9.9 13S2 S.OE-04 

2.8 29.5 18.1 2376 5.5&04 

2.8 21.6 10.2 1536 4.8£:.04 

Avetage Ksat (em/sec): 

Laboratory analysi: by. A. Stewart 
Data entered by: M. PodvoySI<i 

Checked by: J. Kelsey 

• 

.. 
-'! -, 
'~ 

Ksat@2CrC 
rcmJsec) 

4.9E-04 

5.4&o4 

4.8E-04 

S.OE-G4 
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Saturated· Hydraulic Conductivity 
Falling Head Method . 

Job name: LANL. 
Job number. 88".01 

Sample number. RE16-98.01 07 
Ring numbiJr: RE16-9S..0107 

· Dep:h: NA 

73.5 
s.a 

83.9 
7.8 

iypeofwaterused: TAP 

Saekpressure (psi): 0.0 
. Offset {em): 2.0 

. &mple-lengtlt (em): 2.56 • 
Sample~~onataree (em~): 28:04 · 

Rc:servoir~~nal area (an:): 0.70 

71.5 33'10 5.2E.05 
4'.8 

81.9 2954 5.7&05 
5.8 

. 09-Ncv-98. 75.1 74.1 . 3230 s.oe.:os 

.;• 

5.3E..QS 

5.9E~S' 

6.2E.05 
. 09-Ncv-98 5.5 '3.5 

. - . 
r, •·'· .-::-·. , .. 
·< .. ~> . 
• .. ~· .r I 

_.:~_;:·,.-r·· .. 
~~ :1· ;~.-·.:·' 
~~·L' "' 
!"·'' •. ·-· . . 
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-1,. ·''I • 
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Laborator1 snalysjs by: A.. Stewatt 
Oa:.a entered by:. M. Pac!VCySki 

Checked by: J. Kelsey 

Average Ksat (em/sec): S.SE..Os· 
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Joo name: t.ANL 

Saturated Hydraulic Conductivity 
Farling Head Method 

Typeofwaterused: TAP 
Job numt;er: 8844.01 Backpressur& (psi}: 10.0 

Sample number. RE,G-98..0108 Offset (ern): 0.6 
Ring number. RE1G-98·Cl108 Sample Jer:gtl't (em): 2.54 

Depth: NA Sample x-~sr area rem:}: 28.95 
ResetvOinc-sectjonaJ area {cm:r): 0.70 

Temp Reservoir Corrected Elapsed. Ksat 
Oate Time ro head (em) head (O'TI) time Cseel (em/sec\ 

Test# 1: 
06-Nov-98 16:26:20 19.0 67.7 no.2 72215 1.7&08 
07-.'tov-98 12:29:55 18.0 52.2 754.7 

Test#2: 
09-Nov·9B 10:36:20 18.5 16.7 719.2 7090 i.9E-08 
09-Nov·98 12:34:30 19.5 15.1 717.6 

Test#3: 
10.NOV·98 1'::34:00 18.5 58.3 760.8 76060 2.2E.CS 
11·NOV·98 08:41:40 18.0 38.1 740.6 

Ksat@2a·c 
(c:mlsec) 

-:.e~ 

1.9E.OS 

Averag&Ksirt (em/sec): 2.0E.OS 

Comments: 

La bola tory analysis oy: c. B:lt1cw 
Data entered by: M. Poctvoyski 

Checked tJy: J. KelSey 
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Summary of Moisture Characteristics 
of the Initial Drainage Curve 

Samore Number 
I 

RE~6-98-0100 

RE16-98-0101 

RE16-98-0102 

Pressure Head 
(-em water) 

0 
28 

128 
15195-

8398281 
510 

0 
23 

129 
5~0 

11728 
11728 

6221 
16113 

839828 

0 
7 

39 
79 

255 
1020 
6935 

27433 
839828 

: .'' 

Moisture Content 
(%. cm:s/cm3) 

18.5 
18.3 
'17.9 

0.3 
0.4 

13.7 

31'.5 
30.3 
29.2 
24.7 
7.7 
1.2 

. 5.9 
0.5 
0.4 

43.1 
40.3 
38.2 
35.5 
14.2 
11.4 
. 1".4 . 

1.3 
0.3 
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A . . 

~ '~ Dani•l B. Suph•ns & Associor.s. Inc. 

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

Pressure Head 
S3mple Number (-em water) 

RE1 6-98-0103 0 
49 

134 
510 

11"728 
15297 

839828 

RE1S.98..0104 0 
55 

126 
510 

6131 
7547 

12849 
839828 

RE1 6-98-01 05 0 
49 

130 
510 

11728 
11524 
14991 
21926 

839828 

Moisture Content 
(%. cm'tc:m~ 

as 
8.0 
7.5 
8.3 
6.3 
0.6 
0.6 

9.S 
8.6 
2.4 
ai 
2.2 
0.9 
0.4 
0.4 

9.2 
8.7 
8.2 
7.5 
5.7 
3.4 
3.1 
1.8 
0.4 

2. 
c 
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Summary of Moisture Characteristics 
of the Initial Drainage Curve (Continued) 

Samcle Number 

RE-:6-98-0106· 

RE16-98-0107 

RE16-98-0108 

Pressure Head 
· (-em water) 

0 
17 
52 

157 
510 

652i 
839628 

0 
22 
56 

159 
510 

11i28-
6425 

15909 
839828 

0 
51 

127 
510 

11728 
16725' 

839828 

Moisture Content 
(%. cm3/cm3

) 

40.2 
34.2 
30.5 
24.3 

·17.9. 
5.4 
0.4 

28.0 
27.8. 
27.1' 
26.5 
23.5. 
15.9. 
9.3 
1.8 
0.4 

8.5 
7.8 
7.3 
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1.3 
0.5 
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DanltiB. Sttplrtns & AuociGits, InC'. 

Summary of Calculated Unsaturated Hydraulic Properties 

a (em"') N (d.mens~Jess) 

Cai«Jared 9~% ConMenoo limits CalaJ4alcd 95'h Contidence Limits 

Sam£fe Number Vafue lower U~t Valuo Lowe:r Upper o, o, 
RE 16-98-() tOO 0.0017 0.0013 0.0020 2.1791 1.4599 28983 0.0000 0.1837 

RE16~98-0t01 0.0017 0.0000 0.0036 1.6021 1.3094 1.8949 00000 03074 

RE16-98-0102 0.0112 0.0008 0.0216 1~7651 1.1055 2.4247 00093 0.4215 

RE16·98~0t03 0.0001 0.0001 0.0001 14.4827 26554 26.3099 00000 00819 

RE16·96·0104 00007 0.0000 0.0017 2.0922 12236 2 9608 00000 00874 . 
RE16·98·0105 0.0001 0.0000 0.0002 2.8329 0.3221 5.3436 00000 0.0841 

RE16·98-0106 0.0257 0.0000 O.OS44 1.3319 1.1867 1.4710 00000 0.3679 

RE 16·98-Q107 0.0014 0.0000 0.0060 1.4175 0.0045 1~9305 00000 02758 

RE16-98·010B 0.0001 0.0001 0.0001 88228 3.1893 14.4562 0.0000 00112 

,op.. ~.•h':~!·'~:hJ .. rJJ·})N 
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Moisture Retention Data 
Hanging Column/Pressure PlateJThermocouple 

(Main Orainase CuM~) . 

JOO Name: LANL 
Jot:: Numcer: sau..01 

Sample Number: RE16-98-01 00 
RjngNumber: RE1&98-C~OO 

Depth: NA 

Dry wt of ssmplo (g): . 88.49 
Tam wt. sc:reen & clamp (g): 2.06 

Tare wt, ring (g): 156.51 
Tare wt, epoxy (g): 0.00 

Sample volume (em"): 45.02 

Saturated weign~ at 0 em tension (g): 255.41 
vorume ofwatert itt 3:1turotod sample (em;,): 8.35-

Saturatecfmoisture content(% vol): 18.55 - ·· 

Matric: 
Weigh~ Potential · 

Date/Time !Sl ~-anwatea 
Han~ngcolumn: 21.0ec:-98/ 08:40 255.41 0.00 

2a.oec-98/1, :00 255.29 28.10 
06-Jan-9911 0:56 .255.12 127.70 

Pre~ plato: O~n-99-/ 08:32 253.24 509.90 

Dryweigh~ofthermocouplesample (g): 123.55 
Tare weight. jar (g): 112:..14 

Sample bulk density· (glcmi: 1.97 

Date/Time 
Thermocouple: CJ6.Jan-99/20:15 

Comments: 

·woightlnduding taces 

t A.sawneQ ~ensity of water is 1".0 g/cm~ 

Weigh~ 
fgl 

123.57 

Matric 
Potential. 

( -c:m water) 
15195.0 

Laooratcry analysis by: A.. StewartiT. Gere 
Data entered oy: M. PoC:Voyski 

Ch8CI<ed l:Jy: J. Kelsey 

·Moisture 
.contentr 

r%vol} 
18.55 
18.28 
17.90 

13.73 

Moisture 
Content1 

(%vol} 
0;34 
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·--------. ·~. Danid B. St~plun.t & As$DciGt~s. Inc. 

Moisture Retention Oata 
Relative Humidity Box 
(fJta1n Drainage Curve) 

Job Name: I.ANL 
Job Number: 8844.01 

Sample Number: RE16-98-0100 
Ring Number: RE16-98-01CO 

Depth: NA 

Dry weighr- of relative humidity oox sample (g): 6S.n 
TDr& wf1ight (g); ~8.47 

SDmple bulk density (gJcmi: 1.97 

rwbtnc Mois:ur~ 
Weigh~ Potential COntent" 

Oat~mrn~ fg) (<m waten r-' von 
Relative humiclity box: 02·0ee·9B 11 S:OO 65.83 839828 0.44 

~~------~--~----------~----~----
Comments: 

• Weight inducling tareS. 
T Aswmed den""..ity of wator is 1.0 glcm:s 

LabOratory analysis by: A. Stewart 
Data entered by: M. POdvoyslci 

Checked l'Jy: J. Kelsey 

-----------------------------·----

• -I 
("! 
., .... 
("' ....... ---· 
*t -~ • ... 



..... ' 

~· ' .. 
·~ .. ' .. 

~:~0-::- :. 
,., ....... 
• ;t. .~· . 

, .. ~ ... 
""\.,' . 
--. ... ~:< .. . 

·, ... .. 
I""""" I 

·r .. .-.. ~ ......... -. 
...... '• .. 

1-' :. 

, .. ,,. ... 
·1 ...... ~ ..• : · ... · .... . 

...... 
:., .. :. \'··· . 
·:. ··~ .... .. ~ .. .......... 

....:-.. ··. 
·.·"'--:: ... . _ ........ , .. 
. . ·~ . 
•· ... ·.·.·· .,, ..... 
·:: . ..... 

·:·:· .. 
.... ~ .... 
.... ' 
-~.- . 

.i' • ... 
•', .: 
,,•' 
~· I •, • ... 

.-:: . : ... 

.. . 

....:. ; . ~~ . ... ' .. ;. . :.... ; .. 
... ~ .... 

•;.~·: ... 

. : ... ·~ ~ .. · 
-~ I ' ' .. _. ' • 

',•_.1,, 

:?.--. ~:.:,. 
,..__ ...... -, .. ·~--·:.·. 
,./'~ .. I·.·~·' 

-... .s 
cs 
~ 
E 
CJ • ·-"'0 

. C'IS: 
C) 

:J: 
1! 
:l 
CD • 0 ... 
~ 

WaterRetention Data Points 
S:Jmpte Number: RE16-98-IJ100 
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l>anle/ B. Suplt~ns & Assoclau.t.lnc. 

Predicted Water Retention Curve and Data Points 
Sampfe Number: RE16-SS.0100 
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Datrl~l B. St~ph~trs 4:. ASSDClaus ... lnc. 

.1.E-OO 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number. R£16-98-0100 · 
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Plot of Hydraulic Conductivity vs Pressure Head 
5ampl& Number. RE16-S8-0100 
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Moisture Retention Data 
Hanging ColumniPressunt-Plate/Thermocouple 

(Main Oraina;e Curve) 

JOb N:~me: L.ANt. 
JotJ Number: 8844.01' 

S:Jmpte Number. RE16-98-0101 
Ring Numoer: RE16-96.0101 

Deptlr. NA 

Orywt.ofs.lmple (;): 54.36 
Tare wt~ screen & clamp (g): ·2.01 

Tare wt. ring (g): 149.68 
Tat?.!' wt. epoxy (9): 0.00 

Sample vctume (an"): 31 • .::9 

Satllrated vveighr-' at 0 em tension (g): 215.98 
Volume of water,. in s:Jturated sample (an~: 9.93 

Saturoted moisture content (% vol): 31.53 - · 

M:ltrie 
WeiSh~ Potential 

Date/Time {gl ~-em wate,., 
Ha~i;olumn: 2o-Nov-98'/ 17:50 215.98 .0.00 

23-NOY~98/10:24 215.58 22:80 
2S-Nov·98 I 15:57 215.2S 129.40· 

Pressuro plate: 3Q.Nov-98/11:15 213.84 509.90 
11-0ec-S8/1t:36 '208.46·· 11727.70 
14-0ec-9811i:50 208.31 11727.70 

Dty weignr"ofmermocouple- sample (g): 155.13 
Tore weight.. jar (g): 114.48 

sample bulk density (9Jani: 1.73 

Oalell'ime 
Weight" 

(g) 

·Matrtc. 
Potential . 

(-em water) 
'ThermocoupJe: O&Jan·99 r 14:25 

06-Jan-99 '20:30 
156.51 
155.24' 

6220.8 
16112.8 

CCtr.ments: 

•Weight induding tves 
1' Assumel!~ensltyotwateris1.0 g/crn~ 

Lal:01'3toty analysis bY: A. Stewan/T. Gere 
Oatt•ntered by: M: Podvcyski 

'Ch6cked by: J~ Kelsey 

Moisture 
Contentr 
{%vel\ 
31.53 
30.26 
29.21 

24.73, 
7.65 
7.18 

. Mci3ture 
ContemT 
(%VOl) 
5.86 
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A ~ ·~ 1> .. 1•1 B. Suphons & Ass••J•r.s. /u. 

Moisture Retention Oata 
Relative Humidity Box 
(Main Oramage Curve) 

Joo Name: LANL 
Job Number: 8844.01 

Sample Number: RE':G-98-0': 01 
Ring Number: RE1 6-98-0101 

DetJt/'1: NA 

Dry weighr of relative humidity box samp/& (g): SS.59 
iar& weight (g): 40.~ 

Sample!Julkdensdy (glcmi: 1.73 · 

Matrie MoCs:ure 
Weighr' Potential Conten{ 

Oate/Time rsl f-an vr.~ten (%von 

Relative humidity bOX: _;;;02:..·.;:;.0ec-.;;.;;..9;.;B;.;/...;1;..;.4,;,;::;:55~___;86;;:.:.:.7..:0:-_..:83;=.;.;9828=--...;o;.;..43.;.;;.._ 

Comments: 

• Weight inclUding tares 
1" Assumed density of water is 1.0 g/cm:l 

LabO!atol}' analySis by: A. &ewar: 
Data entered oy: M. Podvoyski 

Checked by: J. Kelsey 
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DtZ1rl~f B. St.rpk.r~rs & A..ssot:itZt~s~ Inc .. 

Water Retention Data Points 
Sample Number: R£:16--98-0101 
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'·~~~ Da~ri~l B. Sr~pll~n:s & Associaus. Inc. 
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' 
Predicted Water Retention Curve and Data Points 

Sample Number: R£16-98-0101 
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As.sttclut~s ,.!we. 

Prot of Relative Hydraulic Conductivityvs Moisture Content 
Sample-Number: RE15-98..()101· 
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A_, Assqciotu,lnc. ~~'- r B Sr.p•••• & 'sture Content 
Don I• • ctivity vs Mol ~ fHydraulic:Con=d~u=~RE~t:s-.9=8-0~10~1----:---Piot o Sampl& Number: j 
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PJot of Relative Hydraulic: Conductivity vs. Pre5suro Head 
Sampl& Number: RE16-98.()101 
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' ~ Danl~l B. Sttplt~n:s &. A.uociau:s. Inc. . . 

Plot of Hydrau lie Conductivity vs Pressure Head· 
Sample- Number: RE16-98..fJ1D1 
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Job Name: LANt 
Job Numbt!Jr. 8&44.0-: 

Oty wt of samJ'Ie (g): .187.05. 

SJJmpJtt Number: RE16-98-0102 
Ring Number: RE1S.98-010Z 

Depth: NA. 

Tare wt. screen &Clamp (g): 2.0S 
Tam wt. ring (g): 127.90 

TDte wt. ~poxy· (g): 0.00 
· Sample volume (em"): 144:.11 

Silturatedweighr-'atO em tension {g): 379. ~5 
Vclume of water" in saruroted sample (ern~): 64 ~..:. 

Saturated moisture content (% vol); 43.12 

Mattie 
·weigh~ Potential 

Oatetrlme rg} ~-cmwa~ 
. Hant;ingcolumn: 21-cct-98/11:45· 379.15 0.00 

3Q.Oct-98/16:43 375.09 6.80 
02-Nov-981":0:23 372.04 39.40 
04-Nov-98 /14:38 368.24 79.20 

Pre3$ur& pi:Jte: 09-Ncv-98 f 12:35 337:.53 2.54.95 
13-Ncv-98 r 10:55 333.44 1019.80 

Dr/weight'"ofttJermocouple3Brnp/e- {g): 370.06 
Tam weight jar (g): 205.49 

Sample-bulk deMity lqtani: 1.30 

w~ 
Date/Time· !S! 

ThetrnOC'tJUP{e: 3Q..Ncv.98./ 18:10 371.86 
19-Ncv--98;' -:5:10 37't71 

Comments: 

·woigM lndudlng tareS 

" Assumed density of water i:s 1 .o gJan, 

t..aboratcry analysis by: T. Gere 
Oataenrered by: M~ ~kl 

Checked by: J. Kelsey 
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27432.6 
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ContentT 
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1.42 
1.30 
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·-~ Duid B. Suphcns & Associot<>. Inc, 

':$. ... 

Moisture Retention Data 
Relative- Humidity Box 
(Main Drainage Curve) 

Job Nam&: LANL 
Joo Number. 8844.01 

Sample Number. RE1S.98-0102 
Ring Number: RE1 6-98-0102 

Dopth: NA 

Dry weigfft* of relative ,.,umit:Jity box s:JmpJe (g): 68.32 
Tar& weight (g): 30.41 

Sampletlulk d&n:ity (glcmi: 1.30 · 

l\1atric Moisture 
Weigh~ Potential Contentr 

Date/lime (g) c-ern water1 ('.4 von 
Relative humiclity boX: ...;;,09-;...;..;.N.;.;ov;..;·9;.;;8;..;./...:.12.:=·;.;.10;;;...._.;;68~.;..;.4 1.;.... __ 83~9,;;,;82;;;;8;..,__....;0;.;;;.29;;;..._ 

Comments: 

• Weight including tares 
T Assumed density of water is 1.0 g/cml 

Laooratory an~Jysi= by: A. Stewart 
Data ent&red by: M, Poctvoyski 

Checked by: J. Kelsey 
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Datrid B. Stcp/t~trs .& Auaciau:r,.lnc. 

Water Retention Data· Points 
Sample Number: R/E16--98-<J102 
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PJot of Relative Hydraulic: Ccnductivityvs Moisture Content 
Sample Number: RE16-98..()102 
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::-~-· ·~v· Danl~l B. St~pltors & Anociaus.lnc. 

·.~-... , 
' Plot of Hydraulic Conductivity vs Moisture Content 

Sample Number: RE16-98-0102 
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Plot of Relative Hydraulic Conductivity vs Pressure Head 
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A ~' ' -,~ Dani~l B. St~ph~rts & Assat:illus. lnc. 

' ' 
Plot of Hydraulic Conductivity vs Pressure Head 

Sample Number: RE16-98-0102 
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Hanging Column/Pressure PJateJThermocoupfe 
· (Main Drainage Curve} · 

Job Name: L.ANL 
Job Number: 8844..01' 

Sample Number:· RE1Ei-98.0103. 
Rmg-Number: RE16-98-01 03 

Depth: NA 

Dry wt of S:Jmpfe (g): 160.83 
Tarrt wt. ~n & clamp (g): 2.15 

iare wt. ring (g): 81.76 
iare wt. epoxy (g): 37 •. 01 

Sample volume (cmJ): 75.68 

Satut:lted wejgh~ at' 0 em tension (g): 288.49 
Volume ofw:Jterr in satut:lted sample (cm3

): 6.74. 
Saturated moi$ture content'(% vel): 8.91 - · 

Matric-
Weight" Potential 

Oatei'Tim& (2) !-ctnwaten 
Hanging column: 16-Nov-98:113~30 288.49 '0.00 

23-NQv-98: r 12:32. . 287.84. 49.00 
25-Nev-981 16:16 287'.42. 133.80 

Pr'o$$urs- plate: 3Q.Ncv-9S:f11:15 ' 288.05 509.90 

Canments: 

12-Ncv-9e:r 11:35- 286.52 11727.70 

Dry weig~ ofthermocoufl/e sampfe (g); 129.90 
TaM>wtt/ght;jar (S): 112.48 

Sampl& lJuJ.k density (91cm3
): 2.13 

Oate/Time 
Weighc­

(gl 
129.95 . 

Matrlc 
Potential 

r-em water) 
15297.0 

·weight il'ldudln; bleS 
'f' Assumed density or water is. 1.0 gJc:m' 

l.JJbOr.Jtoty ana/y$5 by: A. Stewarttr. Gere­
Oata entered by: M. ?odvoySki 

Chtteked by: J. Kersey 

Moisture 
Contentr 
(%WI) 

8.91 
8.05 
7.49 

8.32 
6.30 

·Moisture 
Content' 
{%VCIQ 

0.61 
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A ~ ~ Dani~l B. SUph~n.r &.. Associ/IUS. Inc. 
~ ~ 

Moisture Retention Data 
Relative Humidity Box 
(Main Oramage Curve) 

.Job Name: LANL 
.Job Number: 8844.01 

Sample Num/Jer: RE1 6-98-0103 
Ring Num!Y.Jr: RE1 6-58.0103 

Depth: NA 

Ory woignt• of relative humidity bOx sample {g): 59.84 
Tallt weight (g): 41.71 

Sample bulk density (glcm~: 2.13 

Matric Moisture 
• Weigh~ Potential Content' 

OatefT'ime (g) (-em water'\ (% vc:ll 
Relative humidity bo')(: _.;;;02;..·:;.0ec;.:..;·9;;.:8..;../..;.1 5;;.;:.=.:00;..__;;.59;;.;.88.;;.;;.. _ __;83~982~8--..;;0;.;.;.5;;.:5_ 

Comments: 

• Weight including tafe$ 
.,. Assumed density of water Is 't.O g/cm~ 

Laboratory analySis by: A. Stewart 
Oata entered by: M. Poavoyski 

Checked Dy: J. Kelsey 
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Datri~l 8. St~ph~1rs & Assoclat~s~ Inc. 

Predic:tecl Water Retention ·curve and Oata Points. 
Sample Number: RE15-98..()103 
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<~ ·~ Dani~l B. Suph~ns & Au:ociar~s. Inc. 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: RE16-S8-0103 
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.. Du/<1 B. St<pl~tns & Au•claus. Inc. 

Plot of Relative Hydraulic Conductivityvs Pressure Head 
Sample Number: R£:16-98-0103 
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'~ Danid B. SUphn:s & Anocitrt~s .. lltc • . 

' ' Moisture Retention Data 
Hanging Column/Pressure Plate/Thermocouple 

(Main Orail'\age Curve) 

Joo Namo: LANL 
Joo Number: 88«.01 

Sampl& Number: RE1S.98-0104 
Ring Numoer. RE16-98-0104 

Depth: NA 

Dry w:. of sample C;): 176.25 
Tare wt. screen & damp (g): '1 .94 

Tare wt. ring (g): 115.37 
T<Jre wt. epo1()1 (g): o.oo 

Sample volume (em"): 79.69 

Saturated weignt* at 0 em tension (g): 301.45 
Volume ofwaterr in saturated sample (em~: 7.39 

Saturated moisture CQntent (% voQ: 9.27 · 

Matric 
Weighr Potential 

Date/lime c~u (<mwate!',l 
Hanging column: 22-oee-98/ 08:15 30't4S 0.00 

26-0ee-98/ , 0:55 300.92 54.70 
30.0ec·98/ 14:38 300.7'2 125.60 

Pressure plate: 04-Jan-99/ 08:31 300.55 509.90 

Dry weight* of thermocouptet sample (g): 170..23 
Tam weignt. jar (g): 1 14.54 

Sample culk denSity (glem~: 2.21 

Matrie 
Weight* Potential 

Oate/Time !Sl ~-em water! 
'Thormocouple: 06-Jan-99/20:20 170.78 6730.7 

11-Jan-99/ 15:00 170.46 7546.5 
'1~n-99 I 10:36 170.34 12849.5 

Comments: 

·Weight including tares 
T Assumed density of water Is 1.0 gJem3 

LabOratory analySis by: A. Stewa~Ji. Gere 
Data enterod by: M. Podvoys.ki 

Ch&Cked IJy: J. Kelsey 

Moisture 
ContentT' 
(%vo0 

9.27 
8.61 
8.36 

8.14 

MoiS:Ure: 
Content'~' 

t~von 
2..18 
0.51 
0.44 
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Moisture Retention Data 
Relative Humidity Box 
(Main Ominage Curve) 

Job Name: LANL 
Job Number: 8844.01 

Samplo Number: RE16-98-01 04 
Ring Number. RE16-98-0104 

Oeptlr. NA. 

DIY wei~hr-of rolatiw. humidity box SDmr;le Cs>: 83.44. 
Tate weight (g): 37'.09 

Sample bulk censity {glcm1: 2.21 

Matric Moisrure 
• Weigh~ Potential Cort.ent" 

Oa:el1'ime (gl (-em waterl 1% vol) 

Relatillft humidity box: ..-02;..-oee.;...;;.;..·9;.;8;....· /;....1_4:-.s.;.s _;....83--.;.5.;.3 __ .;.a.;.39•628;,;;,;. __ ..;;o.-.44 __ 

Comments: 

• Wei¢t lnd~ing tareS 
,. AsSumed density of water Is 1.0 gtan3 

utxJr.J:cty analysis by: A. Stewart 
Dati entered by: M~ Podvoyski 

Checiced by: J. Kelsey 
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~ · ''"Y Danld B. Stcpl,.ns & Ms•ciatu.lnc. 

Water Retention Oata Points 
Sampfe Number: RE16-98-0104 
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Predicted Water Retention Curv& and:· Data Points 
SiJmple Number: RE16a98-0104 
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~~., 
~~ '·~ Duld B. Supl,.ns & Asso<ior-s. Inc. 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: RE16-98-0104 
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Plot of Hydraulic Conductivity vs Moisture Content 
Sample Number.. RE16-~8-0104' 
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'V 
Plot of Relative Hydraulic Conductivity vs Pressure Head 

SlJmple Number: R$15-98-0104 

1.~0~.--------------------------~._..------~----------r 
~ , 

1.E-01 L .... -···· ······ .......... ········- ..... ····· -·· ··-· ----· ...... ····- --........ . 
l . 1 

~ : . . : . ! 
1 : . . . : 
~ : . . : : I 
j ; : : ~ ~ : ~ : ' 

1.E..02 J ............... ; ............... ~ ............... .:.. ............. ~ .............. ; ............... ~ ............. ; ............... ~ ............... ! 

1 
· i : ; : ~ : : I 

: : : , . : : I 

i l : ! ~ ; : l 1 
~ 1.E..03 ............... : ............... : ............... .:. .............. .:... .. : ........... ~ ............... ~ ............. ;. ............. .:. .. - .......... . 
-~ ... . : : : ~ : . 

:~ ~ ; 1 i i : ~ : - 1 . . . . . . . 

I. 1.~ r··········· -~-·····-······-1·······----L.. ............. -.. ···- !·-····· .. ······!········ ···-· ·-·---------·-· ·····-···· 

{ 1.E~5 L .......... .L. ......... ) ............. ~ .............. .L. ........................... :.. ............ ; ............ l... --·--····· 
:c .. . . . . . . . . l 
~ ! \ \ \ l l i j . I 
as : ; ! : : : : 
~ ~ ~ ~ ~ : : ~ c: : : : : : : : 

1 .. E.OS :··············]·-·-·····-···1···--········T ................ T+·-··--··1·····---·--~--·-r- ··---T···-.. ··-· 

1 ' l ' ' \ i . : ' 
1.E..07 L ........ -... ~ .......... --~--·--"··-··-.. ····-·~····---····· .......... - .. -:+---··-··-~·-

1
~ 1 i . \ [ ~ . I : : . : : : : : I 

t \ l ~ ! \ I I . . . . . 
1.E..08 r--···· .. ····-!-··-......... ~ ............... r .............. :-·--······-··:· .............. : ............... : ........... ~ .. ·7····· ....... -. l : : : ' : : : ' 
1.E~ ! .. : : 1 i , , , \ J 

1.E..o3 1,E.Q2 1.E..01 1.E+OO 1.E+01 1.8-02 1.E+03 1.~ 1.E+05 1.E-06 

Pressure Head (-em water) 

2 ,.... -. 

.. 
""' .I 

·"" ._. ... 
...... 
~ .. .... ,.. 
'"' ·~· .. 



}:,~::::·~· 
·,! 

. '/:'~: 
.... · ... - '•· 

·, ', .. 1 ~ .• .• 
! .. I • 

t:. ·;; ~·. 
. ·.· .. ,.. 
•,-•''•'"' ·:: ,. 

... 
1'· ·:-... 

:1'.: ::· ..... ~ 
,., ·· ..... ; 

: ... ... 

... ;. .. :··· ..... 
-~7· .. :~--· .. ,. 
.......... .. · ~·-.· 
,.i ...... ~ .... 

. :--':,' .. 
::·:.:·>\ 
'" " ~ ' 

•'It·.: '"' 
,' .· ~-... '. ,. 

·:.··"' . . . . . . 
,~_. ··.·\ ~ 

.... , •·. 

... -:-. . ~ 

.. ~::-:./:··' 
, ~ .. 
~· ·. ". · .. 

1.E-OO 
~ .. 

~.. 0 .. ,. 

Assoclat~s .. lttc. 

Plot of Hydraulic Conductivity vs- Pressure· Head 
Sample Number: ·RE16-9~104 

1.E.o1 J. .. -· -· .: ........... ...; ............... ! .......... .... ; .............. + ............. J ............. !.. . .......... : .............. . 
of • 0 I 0 o 

~ : : ; : ; ; ' ; ; 
. ... ~ : : : ~ ! ' ; ~ 
t.E-o2 1···· ....... ----:-········---···;·-.. ---........ ~----.......... : ....... ····--···i··· ............. i .. ·--··--·--···r·--·· .... ······r···----··-----· 

... o I • o 0 

i ~ : 
1 : ' : : i ' ~ i . i i 

1.e.o.3 1 ........... : ........ ~·-···--··-~-···-··· ....... :···············~··· ................ : ............ ······+······· .. ·······r ....... ,. .. _ ..... ; ................... . 
~ ~ : . ; ~ 1 l 

~ • . i : -::.c.cl4. t • .. ' • . • • • r··-·······-·1·---·-··-···i-........... r--····· ...... T .............. i ........... ···~1·· .......... ···r· ·············r··--········ · 

~ ,r 1 : · : · · • ~ · 
1.~ ...... _ ........... _ ··-····-·---~-·-····- ... ···-·•·fl-·~··········-·...:.. ........... ·---~- .............. _:,. ......... -....... ;. ............. -l t . 1 . 

1.e-os !·-···-·-···· i..--··--·-·t·----·-···t-··-··-···-i·-···········+·············-r····-·······-r·,.·-·····-·-~-----····-· . .. 
l : : : : ; : i : tE-07 1 • • • • • • • • • · I·-·---~---·--r--··-1·-·-·····--T·········-r·-·····-·····r·······- .. -... r·--····.·····-~·····-········ 
~ . . : : : : ! : 

1.e.as_, -···-·-··-:-····-··-:··-······--·:·-·········· 

l . ' ' i i ' 
1.&00 ~· -----r-......... -·-r···-....... ,...-.......... 1 .............. , ....... _ .... ~----.. -·-· 
1.6-10 1 . : . ! . ! 

r-·--r--··----~-·--·1---···-··-t .. -········r···-········· .. r··-· 
J 1 : 1 f i 1 

. . --·· .. ··r··-·····--··f··············· . . . . . ' . . . . 

I . . l l ~ i 
1' .E-':.1 r-.............. ~-·--·--·:· ... ··-··--·~-·-······-·~·--···········~····-··········~---··· ·····r·····-·······i····· .. ··--···· .:: : : : : : : .. . .. ~ 

l ~ : i . 
1.~12~----~----w-----~----~----~----~----~------~--~ 

,.,&03 'T.E-02 -:.E-01 1.E+01 1.5+02 1.E+03 

Pressure. Head (-em water) 

1.e.o4 1.E+05 1.E+06 

. ,· 

. .. 
··' 
..;•: 
·.-: . 

...... 

.. , 
.'· ··' ·'······ . ...... . 

.· .. 
. . '.' ..... ~ 

, .. . , . 
. . :· .. , 

' ' 

' .,.J 

,.., .. 
.,1•: 

. ·1 ... ; 

·,,· 

.• ·. 

':•' 

•'; 

~··.,,, 

. ~· ~··· ·. 
·, .... 
' :·. ~ ·· . ... . .. , ... : 

.~·::-... 



A~~'-_ · ·~ Danl~l B. St~plr~ns & AssoC'iaus. Inc. 

. 
Moisture Retention Data 

Hanging Column/Pressure Pl~te!ThermocoupJe 
{Main Drainage Curve) 

Job Name: LANL 
Job Number: 8844.01 

&mple Number. RE16-98-0105 
Ring Numoer. RE16-SB-0105 

Depth: NA 

Drywt ofsampl& (g): ':66.66 
Tare wt. screen & damp (g): 1.99 

Tare wt. ring (g); 81.80 
Tare wt. epoxy {S): 37.15 

Sampl& volume (cmi: 77.0S 

Saturated weignr-at 0 em tottsion (9): 294.78 
Volumeofwater insatu13teclsample (ani: 7.12 

Saturated moisture content (% vol); 924 

l\1atrie 
Weigh:- Poten'tial 

Oatetrime rs1 (-em water'l 
Hanging coiumn: 11-N~98 /11:30 294.78 0.00 

13-Nov-98/11:06 294.3& 48.80 
16-Nov-98/ 14:45 294.00 129.80 

Pressure plate: 30.NOY·98/ 11:15 293.42 509.90 
11-Qee.98/ 11:32 292.06 11727.70 

Dry weignr- of thermOC04Jpl& sample (g): 192.88 
Tare weight. jar (g): 1'11.64 

Samplo bUlk density (glcmi: 2.16 

Matric 
Weignt"' Potential 

oate!T'irne !5l !.ctnwate~ 
Thermocouple: 12-Jan-99 I 12:10 194.17 11523.7 

14-Jan-99/ 10:41 194.04 14991.1 
12-Jan-99/ 09:48 193.57 21925.7 

Comments: 

• Wolgl'lt indudlng tares. 

' Assumed censrty af water is 1 .0 gJr:rn' 

L.ab013tory analysis ay: A. Stewart/T. Gere 
Oattt entored by: M. PodVOySki 

Cl'lecke<t by. J. Kelsey 

M~ 
Content.,. 
r%vo0 

9..24 
8.72 
8.22 

7.47 
5.71 

Moisture-
Content.,. 
~von 

3.<43 
3.09 
1.84 
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Moisture Retention Data 
Relatlv• Humidity Box 
(Main Crainage Curve) 

Jcb N<Jme: LANL 
·JOb Number: 8~01 

. Sample-Number: RE1S.96-0105 
Rir.g Number: RE1~S8.0105 · 

Depth: NA 

Dry wei!;hr"' of relative humidity box sample (g): 65.66 
Tate- weight (g): 40.22 

· SamplftbulkdtJn:uty (glcmi: 2.16 · · 

.. . . ~,. 

Matric Moisture 
. · Weigh~ Potential Contentr 

Oatemme (g) (<m water) (% vol) 

Comments: 

•weigl'ltinduclng tna 
1> A:uumeddensitycfwaterls 1.0;/cm2

· 

Labor.Jtoty analysis by: A.. Stewart 
OatJ entered by: M. Podvoysld 

CheeJctl(j by: J. Kelsey· 
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Water Retention Data Points 
Sampla Number: RE16-9S.0105 

1.e.os~x~------~----------------------------------------------~ 

! , 
~ 

, e.os ~---- . 
. - . I 

·········-·········-······-·························· ............. ; ....................... :···--·--··--···""'"'"": ....................... 1 

. : ~ . . . . . . . . . ; 

I • l 1 : ) ~ I . . : : : : ; i ,.e-ool ............... -r .................... ~ ..................... L ................. _ ....................... ~ .............. _ .... .. 

~ : : 

~ il j ; j : 
u : . : 
..:... i . ~ i I 
-g 1.1:-03 ~ ................ ····---~---·······-·····-·····;············· ·····-··--~······ ... ·-··-···---·~-----................ ~-- -----·-···-·····j 
Q» : • : I 
:z: l I 
Q) .& : I 

i 1 
1 

Q) 1 . ~ . 
~ : . . ~ 

1 E+02 ···-·-······-·····---··--···-······-········· .... ········~---;. ..... -·----·--·-·····--··-··..;,·-········------~ . ~ : ; : : : I l ::=:: ' . : ' 
I ::::--~ i . : 

, .E-01 r .. ......... _ ..... t ............................ _ ....... T .......... .. ....... :----, ............. [ ................... -

1.~00+1------~-~!--------~------~~------~--------~------~ 
0 10 20 30 so 

"> -Q 
-' . -· .. 
~ ,. ,., 
-· "': .. _ 
~-/ -::-. 
• 

~~ .. ~,. 
" ... 

..>,. 



·.: ~ :; ' : 

~~:.<·~·.: 
·~\~"~ . .. ,_, .•. ~· •.. :. •' 
. ~~-;~·-.:~~- .. 

.··-,,·• 

'" ' .. 
'.h •• ;-•• 

. .., 
:", ..... · .. 
.~. .. :- ... . 

' ··. ~ 
I '• ''• 

·~~· .. 

'l •.••. -~ • ..• 

· .... ,,• .•. _.: -~ : .:. 
'"" .·· ·.·~: ' 

·; ..... : .. . . ~ .... 

:~: .:.~ . . ·. - -... 

'. 

Predicted Water Retention Curve and Data Points. 
Sample Number: RE16-98.0105 
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. ~ Dulrl B. SUph•ws & Asuciaus.lwc. 

Plot of Relative- Hydraulic Conductivity vs Moisture Content 
Sample Number: RE16-98-0105 
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Plot of Hydraulic: Conductivity vs. Moisture Content 
Sample Number: R£16-98-0105 
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Av~·-, --------
·-~ Danl~f B. ~Upluns & IISsocillt~s. Inc. 

' 
Plot of Relative Hydraulic Conductivity vs Pressure Head 

Sampl& Number: RE1S.S8-010S 
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Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: RE.16-9S.0105 
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. ~· Dan it/ B. Sttphus & Assocl•tu. Inc. 

'~ 
Moisture Retention Data 

Hanging Column/Pressure P~efThermocouple 
(Main Orainase Curve) 

Job Name: LAN!. 
Joo Numoer: 8844.01 

Sample Number. RE16-98..Q106 
Ring Number. RE'!S-98-0106 

Depth: NA 

Dry wt. of sample (g): 98.52 
Tare wt.. saeon & clamp (g}: 1.90 

Tare wt.. ring (g): 44.03 
Tare wt. epoxy (g): 0.00 

Sample volume (cmi: 69.57 

Saturated weight"' at 0 em tension (g): 172.43 
Volume ofW3ter1 in saturated sample (em~: 27.98 

Saturated mOiSture content (% vo~: 40.22 - · 

Matric 
· Weighr' Potemial 

Oatellime (g} ~-em wat!!!} 
Hanging column: 1 O.Nov-98/ 08:00 172.43 0.00 

13-Nov-98 I 11:02 168..22 '16.80 
16-Nov-98/ 14:42 165.66 52.20 
2~Nov-9S /14:30 161.35 '!58.90 

Pressure plate: 30.Nov·9B /11:10 156.90 509.90 

Dry weighr' ofthef'mOCQUple samf* (g): 168.54 
Tare- weight. jar (g): 113.31 

Sample bulk density (glcm~: '1.42 

Mo~ 
Contentr 
(%vel) 

40.22 
34.17' 
30.49 
24.29 

17'.90 

Matrie Moisture 

Oatetrirne 

Commentr 

Weigh~ 
(g) 

170.66 

Potential ~.entT 
(-ern W3!!!) . (% vo!) 

5526.7 5.44 

·Weight Including tares 
-r Assumed der.sity of water Is 1.0 gJcrn' 

LBboratory analysis by: A. Stewart/T. Gere 
Data entered by: M. ?OdVOyski 

Checked by: J. KelSey 
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Job Name: LANl 
Job Number. 8844.01 

Sample-Number. RE16-9S.0106 
Ring Number. RE't6-96.0106-

0eptJ:: NA 

Dry weighr-of rei:Jtivo humidity lX»C :sample (g): 57.01 
Tare weight (g)f 40.60 

Sample bulk density (gem'): 1.42 

Matric Moisture 
Weigh~ Potent1.31 Content.,. · 

Oaterrime {g) - (;.an W3ter) (% vol) 

Relatiw humidity box: ...... os.N;...;..;.ov-.;..;....;9;.;;.8-..1.;.;12:1;,;,;,;;;2;......-..57.;.....;..;;.06..;;,...._ __ a.;;.;3;.;.9e.;;.;2;.;,8 __ ..;o-..43.;....._ 

Cor..ments: . 

.. Weigfttlndudlng tareS . 
"Assum«1 density of water is t .0 gJr:.m' 

l.llbOta:Dt'Y antJJ}'Si$ by: A. &.ewatt 
Data en:effJ<f by: M. Podvcyski 

Checked by: J~ Kel$eY . 
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-~ D;;/;r B. Sr.tth•n.< .t Assoclorn. Inc. 

Water Retention Data Points 
Sample Number: RE15-98-0106. 
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Datri~l a. St~plr~IU & A.ssoci"atts.Inc. 

Predicted Water Retention. Curve and Data Points­
Sample Number. RE16-98-0106 
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·,~ Dan/<1 B. Suphcns & Ass•clatu.lnc. 

'· ,, . 

. 
Plot of Relative Hydraulic Conductivity vs Moisture Content 

Sample Number: RE16-9S.0106 
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Plot of Hydraulic Conductivity VS-~oisture Content 
&mple Number: RE16-98-0106 
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~----------------. ·,~ ~, Dt~nlel B. St~ph~ns & Ass~ciat~$. Inc. 
~. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: RE16-98..0106 
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Datrl~t B. St~plr~trs .£ A.:ssttclaus. lnc •. 

Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: RE1G-9B..a106 
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·,~ D•nl•l B. Sr.ph••• & Msot/.ru. fn<. 

Moisture Retention Data 
Hanging Column/Pressure Plate/Thermocouple 

{Main Drainage Curve) 

JotJ Name: I.ANL 
Job Number: 8844.01 

Sample Number: RE1S..S8..0107 
Ring Number: RE1S..9S..0107 

Depth: NA 

Dry wt of sample (g): 122.36 
Tare wt, scroen & clamp (g): 2.40 

Tare wt, ring (g): 122.04 
Tare wt. epoxy (g): 0.00 

Sllmple VOlume (cmi: 7i.57 

Sat:Jrated weighr-at o em tension (g): 26S.84 
Volumo of water in saturated sample (em~: 20.04 

Saturated moisture content (% vol): 27.96 

Matrie 
Weighr Potential 

Date/Time !g} (-em watea 
Hanging column: 11-Nov-98/ 11:45 266.84 0.00 

1S..Nov-98/ 14:51 266.70 22.00 
20-Nov-98 /14:36 266.19 55.60 
23-Nov-98/12:30 265.77 158.70 

Pressure plate: 3o-Nov·98/ 11~15 2S3.SS 509.90 
11-0ec-98/11:33 258.22 11727.70 

Dry weight" of thermot:Dlll'le sample (g): 167.68 
Tar& weight. jar (g): 112.81 

sampttt bUlle aensity (glern~: 1.71 

Matrie 
Weigrn- Potential 

Datetrime !Sl ~..cmwat!rl 
Thermocouple: 06-Jan-99/ 14:15 170.66 6424.7 

06-Jan-99/20:25 168.27 1590a9 

Commentx 

• Weight inducting tares 
~Assumed density ot water is 1.0 ;tcm3 

Laboratory analysis by: A. Stewartrr. Gere 
Data entered by: M. POdVO)'Skl 

Ct16Cked by: J. Kelsey 

Moisture 
Content,. 
re~c. von 
27.S6 
27.77 
27.06 
26.47 

23.51 
15.93 

Meisture 
Con+.ent1' 
(%vc0 

9.27 
1.84 
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Moisture Retention Data 

Relative Humidity Box 
(Main Drainage Curve) 

Job Name: t.ANL 
Jo/:1 Number. 8844.01 

Sample Number. RE16-98-0107 
Ring-Number.· RE16-98-0107 

Oepth: NA 

Crywe~l'lt'"'ofrelativehumidity box sample (g): 84.76 
Tare weight· (g): 46.36 

SamplebulkdensitY (S/cm~): 1.~1 

Matric Moisture 
Weight"' Potential Content,.. 

Date/Time (g) · (.em water)·.· (% vol) 

Comments: 

-w~indut!ing tareS 
'!" As$umec1 densityofWaterls.1.0 ;Jan' 

Laboratory ana/y$is tJtr. A. Stewart· 
Data entered by: M~ PodVCySki 

ChecictK! t:Jy: J. KelSey 
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c ·ar~s. In • ' & ASSOCI ~'>. · Sup/•~"' • 1S V DuldB. • nDataPoln ~ Water Retentio RE1fi.98-0107 
""" Sample Number: 

1.1:+06 ~ 
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Predicted Water Retention Curve- and· Data Points 
. Sample Number: RE16-98-0107 
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Dan/~/ B. SUplr~ns & Assoclau:s. Inc. 

Plot of Relative Hydraulic Conduetivityvs Moisture Content 
Sample Number: R£16-98-0107 
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DtZ~rl~l B. St~plr~ws & A sst~ : ~aus. fttc. 

PlotofHydrauJic Conductivity vs Moisture Content 
Sample Number: RE16-98-0107 
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A. 
'~ Danl~l B. St~plr~ns & Associat~!f. Inc. 
,~v 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: RE16-98-0107 
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P:ot of Hydraulic Conductivity vs Pressure Head 
Sample Number. RE16-98-0107 
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6-,~ 11anicl B. St<phrns & Auoclaus.lnc. 

~-'·. 
Moisture Retention Data 

Hanging Column/Pressure PlatefT'hermocoupl& 
(Main Drainage Curve) 

Job N<Jme: LANL 
Job Number: 8844.01 

Sample Number: RE1S.98-0106 
Ring Nu,:-toer: RE16-98-0108 

Dopth: NA 

Orywr. ofsampl& (g): 159.73 
Tare wt., screen & clamp (g): 1.87 

Tare wt. ring (g); 120.40 
iare wt. epoxy (g): 0.00 

Sample volume (em~: 73.53 

Saturated weighc- at 0 em tension (g): 268.25 
Volume of water in sstuf3ted sample ccm1: 6.25 

Saturoted moisture content (% vol): 8.50 

Mattie 
Weigh~ Potential 

Oatemme rs! r-em water) 
Hanging column: 11-Nov-98/ 15:30 288.25 0.00 

'13-Nov-98/ 1 1:1 S 2Er7.77 51.00 
16-Nov-98/ 14:55 287.39 127.30 

Pre:;sur& plate: 30.Nov-9B /11:10 287.29 509.90 
1'1-0ee-98 r 'l't30 286.59 1'1727.70 

Dry weigtlr-of thermocouple ssmple (g): 185.88 
iar& weight.. jar (9): 112.93 

Sample bulk density (91cm1: 2.17 

Oat em me 
Weigh~ 

(g\ 

• Matric: 
PotentiaJ 

(-em water) 
Thermocouple: 14-Jan-99 1 18:37 186.33 16724.7 

COmments: 

•Weight lnduelln; tares 
T Assumed density of water is 1.0 glcml 

LabOratory Dna/ySis try: A. Stewart/T. Gere 
Data entered by: M. I'OdvOyski 

ChecJ<ed by: J. Kebey 

Moisture 
Ccntentr 
r'Jovcn 
a.sc 
7.85 
7.~ 

7.19 
5.24 

1.34 
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t>awl~l B. St~pJrrtrs &. ,. tl'datr:r.. lift: •. 

Moisture Retention Data 
Rel:atJve Humidity Box 
(Main Drainage CUtve) 

Job NamD: LANL · 
Job Number: 8844.01 

Sampl& Number: RE16-98.0108 
Ring Number. RE16-98.01 08 

Depth: NA 

Dry weighr of relutive humidity box sample (g); 102.13 
Tare weight (g): 39.84 · 

Sample IJulk density (glcmi: 2.17 • 

Matric Mois:ure 
Wei!Jh~ Potential' Contentl' 

oatemme (S} r-em wateO l% von 

Retaawttumidily'box: 02-0ee-98/14:55 102.27 839828 · 0.50 
--~~~--~----~~------~M----------

"'Weight lndudfng tat'e$ 

,. Assumed densltyofwaterls 1.0 gJan' 

LJJIJOratDIY analysis by: A. Stewart 
Data entered by: M. Podvoyski 

Checked by: J. Kelsey . 

' ~ .. 

· .. \ ,.)~ 

.,· ·:· ··.·, . . . • .· :~ .··· 
,t,' 

.... 

. '," 
.. ,, •,. 

.. 
. ~ ' ' : 

... 
.. ' 

,.·, 
'I' • I 

'. '.: . 
. ' 

·'• 

.. ·. 

... 

... 

' . ... 

... 
,·. 

.... 
' 

' ,'' 

. .... 

.·,·: 

. ·~ i 

.... ·' 

I,;, .·I ~-· 



-· .... .s 
; 
E 
y -

Dani~l B. Suplr~ns ,{ Assoeiatn. Inc. 

Water Retention Data Points 
Sample Numoer. RE16-!i8-0108 
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Predicted Water Retention Curve and Data· Points 
Sample-Number: RE16-98-C108. 
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A ~ ·~ Danld B. Steplrens & Assoc/11tes. Inc. 

Plot of Relative Hydf41ulic: Conductivity vs Moisture Content 
Sample Number: RE15-9S.010S 
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. '~ Dan/<1 B. St<phens & Assae/aus.lne. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: RE16-98-0108 
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D«trielB. Supketrs .l Asstn:Jtrtes, l~rc .. 
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Plot of Hydraulic Conductivity vs. Pressure Head 
Sample Number: RE16-98-0108 
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