
APPENDIX D - LABORATORY HYDRAULIC CONDUCTIVITY DATA
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Hydraulic Conductivity Test - Altamont - Store-and-Release
ASTM D 5084 - 00

Sample LD. 305-mm ALT- ML - 4
Cell Pressure = 42.0 psi I

Inflow Pressure = 41.0 psi
Outflow Pressre = 40.0 psi

Test Date: 12121107
Diameter of Sample, D = 30.5 cm

Lenoth of Sample, L = 15,2 cm
Area of Sample, A = 729.7 cm

2

Sample Volume, V = 11120.0 cm
3

a, = 5 cmr
Pressure Difference = 1.0 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 4.6 1ao = 5 cm
Weight of wet sample = 21563.8 (a) Sample Water Content = 20.9 (%)

Wet Density = 1.9 g/cm
3

I Dry Density = 1.60 9/cm
3

a. ,*a. L LJc)Can W of Can wr of CanWT of Can + Water
K5 _____+ Wet Soil DrySol Content

K-=(q, +,q.) A*NA 2087 W ,,,,
NA NA I NA NA ý20.87N

Date. Time I Inlo ___ _ At I H__ime_ I K I _t__ I ch. I_ _ t_

(see) I (cm) (min) (cm•eec)

12021/2007 12:00
12021/2007 12:00
12121/2007 12:00

12121/2007 12:01
12/21/2007 12:01
12121/2007 12:01
12121/2007 12:00
12/21/2007 12:00
12121/200712:00
12/21/200712:00
12/21.200712.'00
1221/2007 12:00
12/21/2007 12:01

12/21/2007 12:01
12/21/2007 12:00
1221/2007 12:00
12121/200712:00
12/21r200712:00
12121/200712:00
121211200712:00
2/21/2007 12:01

12121/200712:01

9-
13.'

19.

21.
23.

0.
3.1

6.'
10.
13.
16.
19,.
22:.

15.21 16.0 1 6.2 1 0.4 3.93E-041 1.0 1 25 24
13.5
20
75-
11.53.21 10.0 1 -17.8 1 1.2 4.11E-041 1.2 1 10

15 1 15
14.51 14.0 1 4.5 1 1.9

2.51 15.0 1 -19.5 1 2.7 3.88E-041 1.0 1 15
24.01 0.0 1 24.0 1 2.7

12.'
15.'
18.'
21.'
23.

0.
3.1
6.'

12.71 12.0 1 0.7 1

15
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15
15
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15
15
W0

L2.5
15

3.51 16.0 1 -17.5 1 4.1 3.51E-041 1.0 1 15

18.51 9.0 125. 4.5 4.06E-041 1.0 15
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12.
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21.

15.71 11.0 1 6.7 1 4
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Hvdraulic Conductivity Test - Altamont - Store-and-Release

Outflow Pram = 40.3 .i. Area of Samole. A= 1824 an
2

Pressure Difrece = 0.5 psi

Effeol eStress 1.50 psi
Sample Volume. V 1482.7 cm

3

am= 1 anl

Hydraulic Gradient, I = 4.6 a., = 1 an

Weahi of wet smple = 3447.3 (a) Sample Water Content = 19.3 (%)
Wet Density = 2.3 a Icm Dry Density = 1 95 9kcA

K, ____L_ C(A# )If oýLS: nr '+We=

(a, +a.,) A*A~t I I(W I U2)J(g
I I

DgeTkne I hd~low IOuVIowI A I H I Time I K I Q-104. 0. 1 6 1Ik

000O-07
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a 50 low 1500 2000
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Hydraulic Conductivity Test - Altamont - Store-and-Release
ASTM 0 5084 - 00

Sample I.D. 75-mm ALT - ML - 4 Test Date: 3123010
Cell Pressure = 42.4 psi Diameter of Sample, D = 5,6 cm

Inflow Pressure= 41.0 psi Length of Sampla, L = 2.8 cm

Outflow Pressre = 40.8 psi Area of Sample, A = 24.6 cm
2

Pressure Difference = 0.2 psi Sample Volume. V = 69.0 cm
3

Effective Stress= 1.50 psi a,= 5 cmr

Hydraulic Gradient, i = 5.0 a., = 5 cm,

Weight of wet sample = 298.8 (a) Sample Water Content = 19.3 M%)

Wet Density = 4.3 g/cm
3  Dry Density = 3.63 g/cm2

a,,,___ L____o ____Can__Can# wr of Ca WT of Can +lWater

-) nAT. 1 + Wet Soil Dry Soil ContentK =a 1•+aoT A-a# (g) () (g) C 0

NA q.N NA I NA 19.29

Date, Time Inflow j OutFlowi At I 'H Time K I _ ___10 (am I Q_.&
(see) (cm) (mln) (emneec)

0.0! 24.01 -0.0- 1 71.6 1 - 0.0' 1 - - i i i
23.0 230.0

3/25d2008 2:181

3/26i2008 2:141

15..
15.
15.
IS.,
16.'
16.,
16:
16.:

8.5
6.4
8.3

8.2
6.1

62050.0
30200.0

81350.0
60M26.0
66470.0

22.0
-1.6
-3.2

-7w.28
-7.4

-7.64

-8.0

490

-7-9.1

2298.6
2602.0
4157.9
51-73.3
6614.4

13780.1
14908.7
1t706 6.1

3.8 6.67E-05
3.74E-05
1.69E-05

2.59E-07
2.78E-07
1.06E-07
1.47E-07
1.07E-07
1 39E-0
1.08E-07
1.25E-07
171-3E-07

1.0
1.07
1.1

1.0
1.0

1.0

1.0

0.9
0.5

5

1
0.5
0.5
0.5
0.5
0.35
2

0.5
0.75

1
0.5
0.5
0.5
0.5

1.75
0.257025

5

II
I

0.00(1

0.00001

0.00001

00000001

1E-0S

2
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1.6
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1.2
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0,6

0-2
0

a 0000 1000
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Hydraulic Conductivity Test - Altamont - Store-and-Release
ASTM D 5084 - 00

Snmnla Ifl. W5..nim ALT - PI._ - T.~ ~t .fl8/ 17?271i
58M le I D 305-mm ALT - WL - 3 Test Date : 12127107

Afi-I'rIPrum = Ay n rmi
Inflow Pressure= 41.0 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 1.0 psi
Effective Stress= 1.50 psi

Hydraulic Gradient, i = 4.6

Diameter of Sample, D = 30.5 cm
Length of Sample, L = 15.2 cm

Area of Sample, A = 729.7 cm
2

Sample Volume, V = 11120.0 cm
3

a,= 5 cm
2

aOj = 5 cm'

Weight of ? = 22402-9 (g) 1 Sample Water Content = 18.9 1%)
e= 2.0 gtcm I Dry Density = 1.69 glcm

3

a,. * a,. L F(AY I, woan I A of Can OfRcan.Wat.K, Lf Can(-J Wet SO Dr Soil Content
(a,, +q)a, A*NAt .(AH. 1.I g.) (g.) (%)

Y - - I - I -
Date, Time Inflow I OutFlowI At F'

(seWI
Time
(min)

0.0
0.2
0.4

K Qý IQ. Q0-

14.11,1J

17.1
20.1

22.1
24.1
0.'
3J
8.1
9.1

12J
15J
18.1

21 .'

24,1
0.i

3.'
8.'

9._
12.,
15.'
18.'
21 .'

19.11 14.0 1 13.1

-8.5 1 1.6

Il -22.5 1 27

2.31E-041 0.9 I 15 1 13.5

3.1

21.31 11.0 18.3

12.51 22.0 0.5 6.8

3.: 32.0

14

1 0E-03 20

18

106
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12
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04

02

00 20 40 s0 00 100 120 140a 1 4 s M 12 1.00 20 40 60 00 100 120(140BEI~p.d Time. (riln) EIlp..d TIme (Fin1)
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Hydraulic Conductivity Test - Altamont - Composite
ASTM D 5084 - 00

Sample I.D. 305-am CMP - SDRI Test Date: 1129107
Cell Pressure = 42.7 cei I Diameter of Sample. D = 30.5 cm

Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi
Effective Stress = 1.50 psi

Hydraulic Gradient, i = 11.1

Length of Sample, L = 15.2 cm
Area of Sample, A = 729.7 cm

2

Sample Volume, V = 11120.0 cm
3

am = I cmZ

aug = I cm

Weight of wet samnle = 245393 (01 Sample Water Content= 16.4 (%)
2 2 acm

3

Drv Dermitv = i1O a/cm'

a,.• *LCan# Wl of Can 6• of Can W of Can T ataer

K = a *a, L LJ ) [etSoil DYSO Cotant
(am +aqo,) A*Nfl "NA u) } , N" 1(6%40

Date, Time Inflow I OutFlow At N Time K Q.I Qinj Qk, Q_ _

(seec) (cm) (min) (cmrnec)
0.01 24.
3.01 21.1

1/311200712:0:
1/3112007 12:0,
1/31f2007 12:0!
1/31/2007 120
1/312007 12:0(
1/312007 12:0(
1/3112007 12:01
1/3112007 12:0
1/311200712:0
1/312007 12:0,
1/3112007 12-01
1/3112007 12:01
1/3112007 12:01
1/31=2007 12:0(
1/311200712:0(
1/31=20071201
1/3112007 12:0

15.0
18.0
21.0
21.8

0.0
3.0

6.0
9.0

12.0
15.0
18.0
21.0

22.2
0.0
3.0
6.0
9.0

4.
1 .

0.
24.,
21.

19.
16.

12.'
9.1
5.
1,:
0j

24.,
21.:
19.1

16.:

60.0
65.0

22.0
0.0
3.0
17.0
42.0

60.0
67.0

33.0
0.0
4.0
22.0
45.0

-6.5
-13.3
-19.9
-21.8
24.0

3.0
4.1
5.3
5.7
5.7

7.04E-06 1.2 3 3.7

0.9 1
1.1
1.2
1.2
1.3
1.3
1.3

0.9
0.5
1.1

3
3
3
3
3

1.2

3
3
3

3.2
3.6
3.7
3.8
3.9
1.5

2.8

3.3

-22.2
24.0

36
7.3-

11.5
11.5
11.5
11.9
12.7

5.78E-06

7.97E-05
1.1 OE-05
8.1 sE.O

12.0 12., 54.0 0.6 13.6 7.50E-06 1.2 3 3.7

1 m~-0t

I.1WE-05

1015-16-

2
1.8

1.$

1A

1211

Os

02

0

-f~A 14-

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
NWV"d "nin(aft)

0 2 4 6 8 10 12 14 1 Is
Umupd TWhu in)
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Hydraulic Conductivity Test - Altamont - Composite
ASTM D 5084 - 00

Sample I.D. 150-mm CMP - SDRI Test Date: 2120108
Cell Pressure = 42.1 osi I Diameter of Sample. D= 15.2 cm

Inflow Pressure= 41.2 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 1.2 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 11.1

Length of Sample. L = 7.6 cm

Area of Sample, A = 182.4 cm
2

Sample Volume, V = 1390.0 cm
3

a[, = 5 cmz

ao0 = 5 cmz

Weiaht of wet sample = 3084.4 (q) Sample Water Content = 17.3 (%)

Wet Density = 2.2 91cm
3 Dry Density = 1.89 g/cm

3

am *a, L _ Can# WT ofCar WT of CanWT ofI Can + WaterK. L-t fl + Wet Soil D ySol Content
am+ ao ,A*A {' AU2) I = ° F°

)NA NA NA 17.33

Date, Time Inflow 4OutFlow At H Time K 06aI Qi QM QI

i i I tS-) I (Cm) (mln) (CIcmOc)

2/20i2008 12:
2120/2008 12:
2/20/2008 12:
2/20/2008 12:
2/2012008 12:
2/20/2008 12:
2120/2008 12:

2120/2008 12:
2/20d2008 12:
2/202008 12:
2/20/2008 12:
2/20/2008 12:
2/20/008 12:
2/20/2008 12:
2/20/2008 12:
2/20/2008 12:
2/20/2008 12:
2J20/2008 12:

2/20/2008 12:
2/20/2008 12:
2/2042008 12:

12.0
15.0
18.0

22.0
24.3

0.0

4.5
8.5

13.5
17.0
21.0
24.5
0.0
7.5

=1.0

15.0
20.5
23.0
0.0
4.0
9.5

12.81 90.0 1 0.8

0.
24.
20.

16.
11.

7.
3.
0.

24.
16.
13.
9.
3.
1.

24.
20.
15.

67.0 1 -23.8

83.0 1 -9.4

3.0
4.0
5,2

6.9
8.0

9.0970210.2

11.9
13.3
15.1
16.9
16.9
18.7
19.9
21.4
24.0
25.3
25.3
26.2
28.2

1.26E-041 1.0 25

1.12E-041 1.0 11.5 I 11

24

1.12E-041 1.0 17.5 17.5

0.0 24.0
1.0

152.0 1 -16.7 1.04E-041 1.0 27.5
12.5

20
27.5

36
17
20
28
13

17
27.5117.0 1 5.6 1.03E-041 1.0

note: a preexisting fracture cross cut the diameter of the sample.

1.UE02Eo 2

1.4

1.6

1.2

I 1.0EC 0.8 _______$_______

I0.
0.2

1.00E-W6 . . . . . . . . . . . . . . . . . . . 0

0.0 5.0 10.0 1&0 20.0 20.0 30.0 36.0 40.0 0 5 10 15 2D 25 30 35 40

Elaapsedr(-n EhaVdThlm@(wm
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Hydraulic Conductivity Test - Altamont - Composite
ASTM D 5084 - 00

Sample I.D. 75-imm CMP - SORI Test Data: 3111108
- nA tL.a. 1o i 1 - f

Inflow Pressure = 41.1 psi
Outflow Pressre= 40.7 psi

Pressure Difference = 0.4 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 10.2

,,flWrLUI OUIIIiJIl. = -- cmll
Length of Sample, L = 2,8 cm

Area of Sample, A= 24.6 =2

Sample Volume, V = 67.7 cm
3

ain = 5 cm
2

a, , = 5 cm ru

Weight of = 314.1 (gR Sample Water Content = 19.6 M
f= 4.6 l/cm3 DiD Density = 3.88 g/cm3

K a *a,,, L Ca} WT of Can W of CanWAT of Can +lWater
K.ha)A~ Lný(AfI) WetSoll DrYSoll Momntet

" AN Nt .,A * 1 ( a) t I (g) I 15
N4A NA I N1A I A 1915 1

F - F - - I - F - F - F - F -
Date. Time I Inflow IOutFlowI At H Time K Q0 /Ch I Qch

(cm) I (min) I (cnvs-) I
3/11/2008 12:00 0.01 24.01 0.0 1 24.0 1 0.0

11.71 12.71 5069.0 1 1.0 1 208.9 9.14E-
8.24E-
7.47E-
6.18E-
4.65E-
3.IOE-
2.34E-
1.93E-
1.29E-

05
05

05

-06
06
06
-06
-06

-06
•06

16.5
11.5
1616

0.9 13.5 12.75
3.25
8.25
17.25
4.51.1 I 4

3/12/2008 11:10 21.4
21.1
22.4
23.1

3.01 43776.0 1 -18.4 1 1396.3 1.0 15
2
3

3.51.31 43328.0 1 -21.8 1 2635.1 1.0 3.5

CAM 2

1.6
1A

1.2

jomm __ _ _ __I

3 0. ___________________

0A6 _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

OA

0.2
Oc00OM ... ...

0 500 1000 1500 2OW 2500 0 500 i000 iot 2000 2500
WIqS Tbu (..".I Maps. r- 0*
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Hydraulic Conductivity Test - Altamont - Composite
ASTM D 5084 - 00

Sample I.D. 305-mm CMP - CL - I Test Date: 12/28/07
Cell Pressure = 42.0 Dsi I Diameter of Sample. D = 30.5 cm

Inflow Pressure = 41.0 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 1.0 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 4.6

Length of Sample, L= 15.2 cm
Area of Sample, A = 729.7 cm

2

Sample Volume, V = 11120.0 cm
3

ae = 4 cm
2

a., = 4 cmz

Weight of wet sample = 21994.7 (Q) Sample Water Content= 16.9 M
Wet Density = 2.0 gtcm

3 j Dry Density = 1.69 /gcm
3

a.a * L Can# WT ofCan WT of Can WT Of Can + Water
K n Lw +WetSoll D Soil Content=(a , A (A)) I _ (g) g) ()I

(a. + q.. A * t NA NA NA NA 16.90

Date, Time Inflow OutFlow At H K Q&AIQin Qn Q.

12/28,2007 12:01
12128/2007 12:01
12128/2007 12:01
12/28/2007 12:03
12/28/2007 12:0'
12t28/2007 12:0
12/28/2007 12:0
12/28/2007 12:0:
12)28/2007 12:0:
12128/20"7 12:0,
12128/2007 12:0;
12r28/2007 12:01
12128/2007 12:0;
12)28/2007 12:0
12128/2007 12:0
12)28/2007 12:0:
12/28/2007 12:0:
12/28/2007 12:0:
121282007 12:0'
12/28/2007 12:0
12J28/2007 12:0O
112812007 12:0
12128/2007 12:0
12028/2007 12:0
12/28/2007 12:0:
12/28/200712:0:

(9s0 1 (cm)
0.0 24.0 0.0 24.0
3.0 21.8 12.0 18.8
6.0 18.4 17.0 12.4
9.0 15.3 19.0 6.3

12.0 12.4 21.0 0.4
15.0 9.3 24.0 -5.7
18.0 6.2 25.0 -11.8
24.0 0.2 63.0 -23.8

0.0 24.0 0.0 24.0
3.0 21.2 12.0 18.2
6.0 18.3 18.0 12.3
9.0 15.2 19.0 6.2

12.0 12.1 21.0 0.1
15.0 9.1 24.0 -5.9
18.0 6.1 25.0 -11.9
22.'0 2.1 40.0 -19.9
24.0 0.1 22.0 -23.9

0.0 24.0 0.0 24.0
3.0 21.3 13.0 18.3
6.0 18.2 18.0 12.2
9.0 15.2 20.0 6.2

12.0 12.2 22.0 0.2
15.0 9.1 25.0 -5.9
18.0 6.1 27.0 -11.9
21.0 3.1 30.0 -17.9
24.0 0.0 36.0 -24.0

0.0 24.0 0.0 24.0
3.0 21.4 12.0 18.4
6.0 18.4 18.0 12.4
9.0 15.3 21.0 6.3

12.0 12.3 23.0 0.3
15.0 9.2 25.0 -5.8
18.0 6.2 27.0 -11.8
21 .0 3.3 30.0 -17.7

(min)
0.0
0.2
0.5
0.8
1.1
1.5
2.0
3.0
3.0
3.2
3.5
3.8
4.2
4.6
5.0
5.7
6.0
6.0
6.3
6.6
6.9
7.3
7.7
8.1
8.6

1.0
1.57E-041 1.0

2.21 E-041 0.9

1.55E-041 1.0

(cmlsec)

12
12
24

12
12
12
12
12
12
16
8

12
12
12
12
12
12
12

12.4
12.4
24

11.2
11.6
12.4
12.4
12
12
16
8

10.8
12.4
12
12

12.4
12
12

1.58E-041 1.0

1.51E-041 1.0
9.2
9.2
9.4
9.7
10.1
10.5
10.9
11.3
11.8

1.44E-041 1.0

1.52E-041 1.0

12

24
12
12
12
12
12

12.4

10.4
22.4
12.4
12

12.4
12

11.61.48E-041 1.0
12

1 .00E-03

1 .00E-04

2

1A

1.6

1A

0.2

0

IN &!A- 
-- V 0 0 0 V

0.0 2.0 4.0 6.0 8.0 10.0 12.0
EWSud 71- (nini

0 2 4 6 8 10 12
Moped Thu (min)
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Hydraulic Conductivity Test - Altamont - Composite
ASTM D 5084- 00

UP -L 07

Outlow Pressre = 40.0 Iel I Ares of Sample. A = 729.7 cmI
Pressure Dlfference= 1.0 pSI

Effecve Stem = 1.50 psI
Hydrulic Gradent, I = 4.6

Sample Volune. V = 11120.0 cm
3

k= 1 cm ,

a• = 1 cm,

Weighttfwetsamnple= 25192.5 (at 1 SampleWaterCu =tent= 16.5 (%)
Wet Density = 2.3 Drm3 Cy Denslty = 1.94 plan

3

a. * a., L __ _ can I wrcenIdcuir ofCn+IWI' (,+a.,) A*& I() I g) I P)IJ
| - - I

-- F - Y - F - Y -
Dae, Tkin Inflow IOuFlow I h I H I Thou K I .,,tI Qe, I

0.0 20 40 80 00 10 120 14O
Ebapee" T'.., kl)

0 2 4 8 8 10 12 14
.Ue V.., 0,,,)
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Hydraulic Conductivity Test - Altamont - Composite
ASTM D 5084 - 00

305-ram CMP - CL - 3 Test Date: 0/07
Cell Pressure = 42.0 psi

Inflow Pressure : 41.0 Dps Length of Snmple. L = cm
Outflow Pressre = 40.0 Psi Area of Sample, A = 729.7 cm

2

SamfoleVdume.V= 12510.0 cm
3r•J

Efftive Stress = 1.50 psi B= = 4 cm,
Hydraulic Gradient, I = 4.1 1a.t = 4 cm,

Weight of wet sanple = 25442.0 (g) Samnpe Water Content = 15.8 (%)
Wet Densty = 2.0 o ftm3 Dry Density = 1.76 otm3

I ~~~wrfa r+ *a~ Lan o(f)] r~.~o~sw~ Can rI~at
I I2 A I N I N A__ NA 1 5.80 1

I ~.03

I
I5

I

I
0~-00

4

2

OA08

04

02

.. " P -L ,~.% -. ^&1 .A*

00 20 40 60 s0 100 120
Ebpew "r.. P-W.

0 2 4 6 B 0 12
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Hydraulic Conductivity Test -Altamont - Composite
ASTM D 5084 - 00

Samole I.D. 150-rm CMP - CL - 3 Test Date : 2120108
..... r .................... .. .

Cell Pressure= 42.3 psi
Inflow Pressure = 41.0 psi

Outflow Pressre = 40.6 Dsi

f Sample, D = 15.2 cm
if Sample, L = 7.4 cm

Pressure Diference = 0.5 psi
Effective Stress = 1.53 psi

Area of Sample, A= 182.4 cm
2

Sample Volume, V = 1343.7 cm
3

a,= 5 cmz

Hydraulic Gradient, i = 4.3 1 a, = 5 cm
Weiaht of wet sample= 2313.3 (a) Sample Water Content = 19.9 (%)

Wet Density = 1.7 g/cmI Dry Density = 1.44 g/cm
3

K~W ofaLL(H~] Ca of an
(a. a)A*At ](AHjjjJ( 1 I Wt m

Date, Time I Inflow I OutFlow I At H Tlime K Q.AIQ6. Cli Qua
(eOC) I (cm) I (min) (cmfetc)

2/20/2008 12:01
2W2042008 12:04
2120/2008 12:0!
212012008 12:01
2M202008 12:1C

5.01 19.61 74.0 1 14.6 1 1.8 1.66E-041 1.0

20.( 4.91 174.0 1 -15.1 1 10.5 2.26E-041 1.0 20
2120/2008 12:11
212012008 12:OC
212012008 12:0C
2/2012008 12:0C

2./20200)8 12:04
212012008 12:01
212012008 12:01
2/20r2008 12:1,
2120.2008 12:1!
2/2012008 12:1O

212012008 12:0C
2i2012008 12:0(

23.( 1.91 155.0 1 -21.1 1 13.1

7
15

25
14
15

19.5
15

10.5
14.5-
is

17
15
13

14.5

9.01 15.41 138.0 1 6.4 1 17.8 1.28E-041 1.0 1 18.5

21 . 3.51 204.0 1 -17.7 1 28.9 1.75E-041 1.0 15

10 1 9
8.51 15.71 273.0 1 7.2 1 37.3 1.07E-041 1.0 32.5 32.5

__________________________________________2
1ME42

11.6

IA
1 2

~0.0
0.4

02

0.0 10.0 20.0 30.0 40.0 00.0 60. 0 2 4 6 0 10 12
Mq..d T11- @Wn) M• Thm in*
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Hydraulic Conductivity Test - Altamont - Composite
ASTM D 5084 - 00

Sample I.D. 75-mm CWP - CL - 3 Test Date: 3111108

Inflow Pressure= 41,0 psi

Outflow Pressre = 40.8 psi

Pressure Difference = 0.2 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 5.0

e.,,,~ae.L~ cm•lplI• - •v•,1
Length of Sample, L = 2.8 cm

Area of Sample, A = 24.6 cm
2

Sample Volume, V = 69.0 cm
3

ae = 5 cmz

ao = 5 cm,

Weight of wet sample = 318.3 (g) Sample Water Content = 20.6 M%)

Wet Density = 4.6 glcm
3

1 Dry Density = 3.83 glcm
3

a, * a, L ( )l Can# WTofCan WT of CanrWT of Can +jwater
- Cioi Lv _tso il . t Soil i Conte

! II

Date, Time I Inflow I OutFlow I At H Time K Q- I Qr. Q, 0-
I 4 I. ...--

(sec) I (cm) I (min) (cmlee)

311112008 14:0O 16.8 3972.0 9.0 129.6 1.30E-051 0.9 12 11

3M1212008 11:21 13.4 11.51 43657.0 1 -1.9 1 1401.2 1.08E-061 1.0 5.5 5.5

000001 
2A

12

0.00OD1 
1,A

0.8S 0.000001 1 .

.6
0A
0.2

0
0 00 1000 .... ... 2w 0 . low.. . . 2

w ha. w* Tk " bs Thu fidn
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Hydraulic Conductivity Test - Apple Valley - Clay Cover
ASTM D 5084 - 00

SamD!e LD. 305-mm AV- B--I - C Test Date : 8/21107
Cell Pressure = 42.7 psi

Inflow Pressure = 42.4 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 9.5

DiAs
I

.D= 30.5 cm
i, L = 17.8 cm

Area of Sample, A = 729.7 cm
2

Sample Volume, V = 12973.3 cm
3

a,= 5 cm
2

a. = 5 cm'

Weight of wet sample = 26172.3 (a) I Sample Water Content= 19.8 (%)

Wet Density = 2.0 g/cm
3

I Dry Density = 1.68 g/cm
3

K= am *ao L I~~iI Can 4 wr orCanWTOCaWToCn jae
- (a XA9A (AT) m

(a, + a,, A * -t 2 -A NA - -A 19.-

Date, Time Inflow OutFlow At H Time K Q6AIQIn Ch n ___

1/ 2 0% (cm) (min) _cm __ec_

8121f2007 12O01 0.01 24.01 0..0 1 24.0 1 0.0 11

8121/2007 12:0C
8/21/2007 12:0C
8/21/2007 12'0C
8/21/2007 12:01
8/21/2007 12:01

3.0 23.51 3.0 20.5
9.5

=3.3
-17.0
-23.0

0.1
0.3
0.7
1.1
1.5

3.72E-041 0.2

24.5 1.51 21.0 1.17E-041 1.0

15

32.5

15

15
15

W

2.5

8121/2007 12:0C8/21/2007 12:0(

8/2112007 12:0C
8/21/2007 12:oC
8/21/2007 12:0(C

8/21/2007 12:01
8/21/2007 12:01

8/21/2007 12:0C
8/21/2007 12:0OC
8/21/2007 12:0C

8/21a2007 12:0C
8/21/2007 12:0(C
8/21/2007 12:0C;

8/21/2007 12:01
8/21/2007 12:01
8/21/2007 12:01
8/21/2007 12:OC
8/21/2007 12:0C
8/2112007 12:0C
8/21/2007 12:OC

0.0
3.0
7.0

11.0
15.0
19.0
21.5
23r.7

0.0
3.0
6.5

10.5
13.0

24.01 0.0

10.51 14.0

24.0
225
15.5
7.4
-0.5
-8.5

-15.0
-20.1
0.3

22.5
16.0
9.5
2.0
-3.5
-9.0

-14.0
-7r9 5

1.5
1.5
1.8
2.0
2.2

1.0

15

7.5
20

2053

2.00E-041 1.0 20

22.51 4.0 2.9 1

12.51 13.0
16.0
18.5
21.5
23.5
0.0

4.0
7.5

10.5

9.51 12.0

2.01 11.0

3.5
3.7
3.8

4.0
4.2
4.2
4.4
4.6
4.7

2.01E-041 0.9

2.00E-041 0.8

20
12.5
15

12.5
15

17.5
15

12.5

12.5
17.5
=15

19.5
20

12.5
13

17.5
15

17.5
15

12.5
12.5
12.5

19
15

1275
135
16m5
15.5
12

14.01 11.0 6.5 2.02E-041 0.9
8/21/2007 12:OC 13.0 11.51 10.0 1.0 1 4.9 1

24.51 -22.0 1 5.8 1 1.836-041 0.8

1.00E.03 2.0

1.9

1.6
I A

IA

0.4

1 0•.05 1. 0.2 It .6.0
0.0 to 2.0 3.0 4.0 5A 6.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0

Eiqsd Irk- trni) qmmi Tutnm )
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Hydraulic Conductivity Test - Apple Valley - Clay Cover
ASTM D 5084 - 00

Sample I.D. 150-mm AV - B - 1 - C Test Date: 8121107
Cell Pressure = 42.7 Osi I Diameter of Sample. D = 15.2 cm

Inflow Pressure= 41.7 psi

Outflow Pressre = 40.7 psi

Pressure Difference = 1.0 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 10.1

Length of Sample, L = 7.0 cm
Area of Sample, A = 182.4 cm

2

Sample Volume, V = 1274.2 cm
3

a= 5 cm'

a,= 5 cm'

Weight of wet sample = 2550.0 (g) I Sample Water Content = 17.7 (%)
Wet Density = 2.0 g/cm Dry Density = 1.70 glcm2

am, *a. L F Al) Can # WT of Can WT of CanfWT ofCan + latr
K - Wet Soll jDrySoll Contnt I

(a- + A•A* () 30-39 216.06 188.09 17.74

Date, Time IInflow OutFlow At H Time K Qo.l QI . o

5/1912008 12:0
5/19/2008 13:3:
5/19/200814:0
5/19/2008 14:11
5/192008 12:0
5/19)2008 13:17
5/1 9=08 15:2
5/19)200815:9
5/192008 17:4
5/19)2008 21:1
5/19)200812:0
5/19)200 12:1

0.0 24.0 0.0 24.0
12.7 11.6 5530.0 -1.2
14.8 9.5 1968.0 -5.3
15.3 9.0 623.0 -63
0.0 24.0 0.0 24.0
4.0 20.6 4244.0 16.8

10.5 13.9 7930.0 3.4
11.7 12.7 1640.0 1.1
15.3 9.0 6699.0 -6.3
20.0 4.3 12751.0 -15.7

0.0 24.0 0.0 24.0
1.0 23.0 694.0 22.0

(min) (cmnec)

I

701.3 2.96E-061 1.0 5 5
1.1 6.75 7.5

1OCE-07
0.0 200.0 400.0 6009 8000 1000.0

uap-d Thi (ln'W

2.0

1.8

1.6

1A

1.2

1.0

1 08

0.6

OA

0.2

0.0

b, 100M0 200.0 300.0 400.0 500•0 600.0 700.0 800.0 900.0
ua-Thud -fn*
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Hydraulic Conductivity Test - Apple Valley - Clay Cover
ASTM D 5084 - 00

Sample I.D. 75-ram AV - B-1 - C Test Date: 6/2/08
- - -I

Cell Pressure = 41.8 psi
Inflow Pressure = 40.5 psi

Oufflow Pressre = 40.0 psi

Pressure Difference= 0.5 psi

Effective Stress = 1.53 psi

Hydraulic Gradient. i = 9.5

W1 ,D= 7.0 cm
,L= 3.8 cm

Area of Sample, A = 38.3 cm
2

Sample Volume, V = 146.0 cm
3

a, = I cm
2

aw= 1 cm'

Weight of wet sample = 314.4 (g) Sample Water Content = 20.1 (%)
Wet Density = 2.2 g/cm2 Dry Density = 1.79 gicm3

a• *(a ,, L C"i)} Wi of Can WT of CanWT of Can +ater

______1_ 3.8 1 172 1 148.32 1 20.15

Date, Time 1Inflow _____ ________ At___ I____ HimK_____.C4

(ssc) (cm) (min) (CMrnnc)
1.01 23.41 0.0 1 22.4 0.0

6.9 17.91 101917.0 1 11.0 1 4598.6 1
0.9
1.1

1.0
1.0

0.8
1.1
0.7
1.0
1T0

2.7
1.3
re-
0.1
1.2
1.8

0.85

3.2
1.25

2.4
1.45
5.9
0,1

0.925
1.9

0.625
3.2

1.25

6113d2008 22:271

1OE -07 2.0

1.4

14150 0.0

1,4

o.0o oMo Iooo 15oA 26 26o 3o o.0 SM.o 0Me0 150W.0 2oo0 250M.0 t-.OW.o
oE'nmkloh Om,€ riu T- (Jil)
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Hydraulic Conductivity Test - Apple Valley - Clay Cover
ASTM D 5084 - 00

Sample I.D. 305-rm AV - B - 4 - C Test Date: 8120107
Cell Pressure = 42.7 psi I Diameter of Sample. D = 31.5 cm

Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi
Effective Stress = 1.50 psi

Hydraulic Gradient, i = 10.6

Length of Sample, L = 15.9 cm
Area of Sample, A = 779.1 cm2

Sample Volume, V = 12368.4 cm3

a, = 1 cm'

ao= 1 cm'
Weight of = 26149.6 (a) I Sample Water Content = 20.5

= 2.1 g/cm
3

I Dry Density = 1.75 9/cm
3

am *a L [(A') Can# WTofCan WT of Can WT of Can + Water

K L+WetSoil lDrySoiI Conlont

(qa,+a,)A*At L(A1 2)f NA NA I NA NA 20.52

DateIl1me IInflow I Ou~a II AtIHITm %AQ 1
I (a-) I (cm) (min)

WWW712:00 010 23.0 0.0 1 23.0 0.0
&20=7 12:00 3.0 21.5 26.0 18.5 0.4
WOM"7 12: 10 6*6 18P5 575.0 11.9 1 oo
a/20=7 12:20 9.3 16.3 616.0 7.0 20.3
WQ=7 12:33 12.1 13.7[ :768.0 1.6 33.1
WOM7 12:48 15.0 10.5 901.0 -4.5 48.1
W00007 13:04 18.0 7.5 986.0 -10.5 64.5
812G=7 13:2 r- 21 1 - 4.2 1016.0 _16.9 81.5

(cmlsec)

4.55E-071 0.8 2.7
2.8
2.9
3

3.1

2.2
2,6

3.2
3

3.34.14E-071 1.1

jlM.0040

¶.00E-07

0.

2.0

1.8

1A

1.2

08

0,6

0.2

0.0
.0 20.0 40.0 60.0

U#V*W Thu tain)
90.0 100.0 0.0 20M0 40.0 60.0

ENPWd•(m In
80.0 100.0
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Hydraulic Conductivity Test - Apple Valley - Clay Cover
ASTM D 5084 - 00

Sample I.D. 150-mm AV-B-4-C Test Date: 5127108
CellPresmjm= 427 nsi ! Diameter of Samnle D= 152 cm

Inflow Pressure = 41.7 psi

Outflow Pressre= 40.7 psi
Pressure Difference= 1.1 psi

Effective Stress = 1.50 psi

Hydraulic Gradient. i = 10.6

Length of Sample, L = 7,1 cm
Area of Sample, A = 182.4 cm2

Sample Volume, V = 1297.3 cm
3

a, = 5 cm
2

ae, = 5 cm'

Weight of wet sample = 2505.7 (a) Sample WaterContent= 22.9 m%)
Wet Density = 1.9 g/cm3 Dry Density = 1.57 g1cm3

a. *a L Can# WT2of Can o 1 o Can

Date, Time I Inflow OutFlow] At IH Ime K I [ I ch. I Q

2. 2 !. 0 . 2 4 .(

2.5 23. 833.0 21.R,4.0 22.31 1831.0 18i
9.0 17.61 8252.0 18.6

(mn) I (omnssc)

5/27/2008 15:011 181.9 1.29E-061 0.9 25 23.5

5)28/2008 14:591 20.1 6.81 6979.0 I -

1i Mi

1.I - W

2.0

1.6

1 .6

1A

1.2

1.0

0.6

0A

0.2

0.01.006-07
0.0 500.0 1000.0

MU -" TiM linh)
0,0 500.0 1000.0

E"md WTk-"
10000 2000
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Hydraulic Conductivity Test - Apple Valley - Clay Cover
ASTM D 5084 - 00

Sample I.D. 75-mAV- B - 4 - C TestDate: 614108
Cell Pressure = 42.7 osi I Diameter of Samole. D = 7.0 cm

Inflow Pressure = 41.5 psi
Outflow Pressre = 40.9 psi

Pressure Difference = 0.6 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 10.6

Length of Sample, L = 3.8 cm

Area of Sample, A = 38.3 cm
2

Sample Volume, V = 146.0 cm
3

a, = 5 cmz

am = 5 cm'

Weiahtof = 279.8 Wg) 1 Sample Water Content = 22.1 (%)
S= 1.9 g/cm3

1 DryDensity = 1.57 91cm3

.. a *o L F (Al) Can# WrofCan WT of Canr WTof Can+WaterýOa* (+WetSoIl DrySoil lContent(+ aAH,*ci (tg)2 I_) I,_ ,Q) 1
I a, +q. A*A ' AT2)f 2C 24.64 1182.881 564.24 12211

Date, ~ Tie Iinw u~o At 1 Irm K ___ 0.001n _. ___

6/4/2008 6:13 1.7 22.9 0.0 2i. 00

614/2008 21:50 1.9 22.7 56268.0 20.8 937.8
6/5/2008 17:25 3.4 21.3 70482.0 17.J9 2112.5
6//2008 9:00 4.3 20.5 56065.0 16.2 3046.9
6/9/2008 8:44 7.9 17.1 258282.0 9.2 7351.6

6/9/2008 10:50 8.0 17.0 7571.0 9.0 7477.8
Mor10200811:01 8.9 16.1 87032.0 7.3 8928.3
6/11/200814:48 10.0 15.1 100040.0 5.1 10595.7

(cMsec)

1.31E-07
1.27E-07
1.33E-07
1.04E-07
1.17E-07
1.32E-07
1.26E-07
1A47E-07
1.63E-07

0.9
1.0
1.0
1.0
1.0
1.0
1. 0
1.0
0.97

4.5
17.875

0.5
4.5

5.625
11.125
3.875

25.875
30.125

4
17
0.5

4.375
5.375
10175
3.875
24.75
28.375-22.7 I 36329.5

1008C-07

2.0

1.8

1.6

IA

1.2

1.0
0,8

0.9

OA

0,2

0.0

-'..---.

0.0 105W.0 100. 15000W.0 200000 25000.0 30000h 360000 4000
M*adTbhwtn*l

0.0 5000.0 1000.0 100=00 300000 2000 3000 3500000 400003
reped Th- (rntI
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Hydraulic Conductivity Test - Apple Valley - Store-and-Release Cove
ASTiam D 5084 - 00

Saniple LD. 305-nwn AV - B -56- ALT Test Date: 1281117
Cell Pressure = 42.0 osi I Diameter of Sample. D = 31.9 cm

Inflow Pressure= 41.0 psi

Outflow Pressre = 40.0 psi
Pressure Difference= 1.0 psi

Effective Stress= 1.50 psi

Hydraulic Gradient, i = 3.8

Length of Sampe. L = 18.5 cm
Area of Sample, A = 800.6 cm2

Sample Volume, V = 14845.1 cm 3

a,= 5 cm2

aout = 5 cm,

Weight of wet sample = 26716.6 (9) 1 Sample Water Content = 8.4 (%)
Wet Density = 1.8 g/cm

3
I Dry Density = 1.66 g/cme

a *al t L Can# Wr of Can ATof Can AT Of Can +,alr

K = in 1(A [IWet Soil l0 Sol Content

Y - - I - I - I - Y - I - - I -
Dafte, Time

a/28200 12:
8/28/200 12:
a/28200 12:
8/2842007 12:
&12=/007 12:
8/2812007 12:
8/282007 12:

8/28/207 12.
812812007 12:
8128200 12:
8/28/2007 12:
8128200 12:
8128/2007 12:
8/28200 12:
8/28/00 12:
8/282007 12:

8220712:1
8/28/200 12:

8/28/207 12:

8/82 07 2
8/82 07 2

Inflow IOutFlow at I H
ee- (- cm

00 0.0 24. 0.0 =24.
00 3.0 21.4 8.0 18.4
00 7.0 17.3 13.0 10.3

00 12.0 12.3 20.0 0.3
00 15.0 9.0 14.0 -8.0

01 18.0 8.0 15.0 -12.1
01 20.0 4.0 12.0 -18.1

01 22.0 2.0 13.0 1-20.1
01 24. 0.3 14.0 -232'
00 0 24.0 0.0 24.0

00 3.0 21.0 7.0 18.(
00 7.0 17.0 14.0 10.2

00 10.0 13.5 13.0 3.5
00 13.0 11.0 14.0 -2.0
01l 19.0 4.5, 33.0 -14..;
01l 21.0 2.6 13.0 -W8.
01l 23.0 0.5 17.0 1-22.1
021 24.5 -0.7 14.0 -25.
00 0. 24.0 0. 2.

00 3.0 21.0 7.0 18.14
0000 6.0 18.0 12.0 12.0

Time K Q.t.1Q 01.
I I (min) (cm/eec)

1 0.9 3.UE-041 1.1

0 1 1.5 3.41E-041 1.0

1.9 5.44E-041 1.0

2 3.9

15

15

10
10
7.5

15

15
15i-

15
15

15
10

10
10

18.5

1.5

1 .42

1 DOE-05

20

1.8

14

1.2

ýO 0
08

0
0.6

04

02

00

....&~A AA~AA~f

00 20 4.0 6.0
Elapsed Time (min)

80 10.0 0.0 20 4.0 6.0
W..d Tinm. (m.n)

8.0 100
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Hyidraulic Conductivity Test - Boardman - Thin Store-and-Release
ASTM D 5084 -00

Sample L.D. 305-mm 4'Cover-Upper Slope-Surface Test Date: 214108

Cell Pressure = 42 7 ni I Dliameter of Samp le D= 305 m
Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi
Effective Stress = 1.50 psi

Hydraulic Gradient, i = 10.6

Length of Sample, L = 15.9 cm

Area of Sample, A= 729.7 cm
2

Sample Volume, V = 11583.3 cm
3

a,n = 5 cm
2

aout = 5 cMr

Weight ofwet sample= 21241.6 (9) Sample Water Content = 29.6% M%)
Wet Density = 1.8 g/cm3 Dry Density = 1.83 g/cm

3

Kr ýI +WetSoil DrSoll Content
(•i, •k(out L -La 1'(•) Can WTof Can JWT of CanJWT ofCan +Water(a,, + a. A. * A&.,, (-, ().g) (, I -.--

)i A 6042 18.7 33.31 1 2.65

Date, Time Inflow OutFlow AtI H I Time I K QI a. 1 .1.
(seec (cm) (mini (cmisecl

2/4/08 12:00 AMI 0.01 24.41 -U.0- '1 -24.4- i
2/4/08 12:00 AN
2/4/08 12:01 ANV
2/4/08 12:02 AN
2/4/08 12:03 AN
2/4/08 12:04 AN
2/4/08 12:06 AIV
2/4/08 12:07 AN
2/4/08 12:08 AN
2/4/08 12:00 AN
2/4/08 12:00 AN
2/4/08 12:00 AN
2/4/08 12:02 AN
2/4/08 12:03 AN
2/4/08 12:04 AN
2/4/08 12:05 AN
2/4/08 12:07 AN
2/4/08 12:08 AN
2/4/08 12:00 AN
2/4/08 12:00 AN
2/4/08 12:01 AN
2/4/08 12:02 AN
2/4/08 12:04 AN
2/4/08 12:05 AN
2/4/08 12:07TA
2/4/08 12:08 AN

3.0 21.7 14.9

15.0
18.0
21.0
24.0
0.0
3.0
6.0
9.0

12.0
15.0
18.0

9.31 76.4

18.7
12.7
6.6-

0.6
-5.7
-11.7
-17.8
-24.0
24.5
19.6
14.5
8.6

15
135
15
15

15
15.5
15

16.5

17.61 68.0

8.21 81.1

4.9
6.2
7.5
8.9
8.9
9.1
9.8
10.9
12.2
i3.5

14.9
16.3
17.8
17.8
18.2'
19.5
20.7
22.1
23.5
25.0
26.6

2.70E--0 1.1

7.50E-05
2.46E-05

2 43E-05
2.36E-05
Z30EM0

1.0
1.1
1.0
1.1
1.0
1.0
1.0

15

15

7-w

f-w

16
15.5

15.5
16

15.5
16

15.5
15.5
1521.01 2.61 94.3 1 -18.4

1 OOE-03

1 OOE-04

1 00E-05

1 006-00

20

18

16

14

C 12

1 10

0.8

06

04

02

00
00 50 100 150 200 250 300

EIWp..d Tim. (min)
00 50 100 150 200 25.0 300

Elopsd Tim* (min)
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Hydraulic Conductivity Test - Boardman - Thin Store-and-Release
ASTM D 5084 - 00

Sample I.D. 305-mm Oregon Boardman- 4'-Upper
Slope- r-3' Test Date : 2/20108

Cell Pressure = 42.7 psi
Inflow Pressure= 42.4 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Effective Stress = 1.50 psi

Hydraulic Gradient i = 11.1

I,,/11 0D= 30.5 cm
iL= 15.2 cm

Area of Sample, A= 729.7 cm 2

SampleVolumeV= 11120.0 cm3

26 = 5 crr
aouA = 5 crn

Weightofwetsample= 22000.0 (a) T Sample Water Content = 24.1% (%
Wet Density = 2.0 g/cm

3 1 Dry Density = 1.97 glcm3

a *4 a,,,, L L__ Cane WT of Can WT Of CanWT otfCan +Water I
) 8(g) ) 4 8 )

(a,,, +q. A= *A $7 3 .34 1 341.4 I i F o2,6KA

Date, Time Inflow OutFlow At H ITime -K Q•I q. Q6 Q

2/20/08 12:01 Ah
2/20/08 12:01 AtN
2/20/081202 AN
2/20/08 12:04 AN
2/20/08 12:00 AN

2/20/08 12:00AN•2/20/08 12:01 A
2/20/08 12:00 AN
2/20/08 12:01 AN
2/20/08 12:05 AN
2/20/08 12:02 AN
2120/08 12:00 AN
2/20/08 12:01 AN

2/20/08 12:02 AN

2/20/08 12:00 AN

2/2M0812:01 Ar

SEW2/0 1-2:04AIW

7.1
9.A

18.1

18.1
18.0
13.0
Us
3.4-
0,2

24.8
22.0
18.3

16.3
13.0

(see)0.0
10.0

87.5

f0.0

12.5
63.7

0.0
10.4
62.5
Z,67

59.7

65.5
=89.

19.0

R-1.

1.0

11.3

-5.1

0.2
1.2
1.8

27

-IT-
4I,-

5h87.1

T-w

F.1

11.7

t39

11.76

(cm/4*)

3.69E-05
3.38TH

MUM
372im
S.NM

ME-04
-536M
SNIM

-TT3-M

-3 
5

TOM
-TI-SEW5
rITM

-r5-6EL04
3788MEM5

1.0
1.1

=11

711

oTr

1.0

0.8

20
To--
T5-
9--

T5-
=5

T5-
ff--

=0
T5-
=5
T5-
T5-
15

T5-
15
15

-=5IF-
15

19.5
10.5

18

14
18.5
10

16
15.5
IF--

12.5
13.5
15-

15.35
15.5

15.01

24.0o 0.4 -23.8 1

6.1 19.7

71.410.
7.2

41.4 1 13.7

18.0 61.2 1 -10.8 3.23E605 1.0

1.00E-03

i 00E-04

I
100E-05

I OOE-06

20

18

1.8

14

C: 1,2
S1.2

08

0.0

04

0.2

0.0

A*-- -- 4-"

00 5.0 10.0 150
Ellp..d Tme (rain)

20.0 25.0

00 5.0 10.0 15.0
Elaplmd Time (.aIn)

20.0 250
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Hydraulic Conductivity Test - Boardman - Thin Store-and-Release
ASTM D 5084 - 00

Sample I.D.
305-mm Oregon Boardman- 4' Cover-

Lower Slope-Surface Test Date : 21W608

C'atl wmc'unm = A9 A rAi Diameter oft
Inflow Pressure= 41.8 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 1.8 psi

Effective Stress= 1.50 psi

Hydraulic Gradient i = 11.1

30.5 cm
11.4 cm

Area of Sample, A = 729.7 cm
2

Sample Volume, V = 8340.0 cm
3

ai = 5 cm
2

aot = 5 cm,

Weight ofwet sample = 16828.2 (g) Sample Water Content = 26.2% (%)
Wet Density = 2.0 g/cm

3 I Dry Density = 2.01 gtcm
3

a.* ` L . ') n# WTofCan ,WT of CanWT of Can +,Water ,

+a,,)A*At 84)J 84 30.07 ,6. 8 2.
q. - I - F . C - C - I - C - F - C -

Date, Time Inflow I OutFlow I at H Time K Q. Q-
..................* ... +

18.81 35.8 1 12.8 0.9 1 4.61E-051 1.0 15 15

2/018 12:02 AN
2/M608 12:03 AN
2M6108 12:04 AN
2W08 12:05 AI
2/6108 12:00 AN
210108 12:00 MU
2/108 12:00 AN
2/6008 1201 AN
21/608 12:02 AN
2/6/08 12:02 AN
2/608 12:03 AN
20610812:04 AN
2M61812:00 AN
2M/108 12:00 MU
2/6108 12:00 AN
2M610812:01 AN
2/6M0812:02 MA
2/6/0812:03 AN

15.0
18.0
21.0
24.0

0.0
3.0
6.0
9.0

9.61 44.5 1 -5.4 3.0

0.61 52.8 -

5.4 1 1

15.81 39.6 6.8 7.0 1 4.50E-051 1.1 1
15 1 15.5

21.01 3.61 49.6 1 -17.4 10.0 1 4.23E-051 1.0

6.01 19.01 35.8 1 13.0 10.9 I 4.!

15

1 5
15-
15-
15-
20
i10

15

13

14.5
15.5
15.5
20.5
101.0

1 00E-03 20

18

I OO-0 1
12

0 4104
1 00-E05 a 08

0,6

0.4
1 0006 

0

02
00 50 10.0 150 200

EIupIod Tim. (mil) 0.0

00 50 1oo 150 200
Elopad Tim. (min)
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Hydraulic Conductivity Test - Boardman - Composite Cover
ASTM D 5084 - 00

Sample I.D. 305-mm Oregon Boardman- Q3-Upper Test Date : 317108
. -~ -

Cell Pressure= 427 psi
Inflow Pressure = 424 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Effective Stress= 1.50 psi

Hydraulic Gradient, i= 11.1

- Length of Sample, I =
cm
cm

Area of Sample. A= 729.7 cm2

SampleVolumeV= 11120.0 cm3

an = 5 cn'?
a,, 5 cme

Weight ofvwet sample= 21550.0 (g) Sample Water Content = 25.9% (%)

Wet Density = 1.9 T/cm2 2 Dry Density = 1.93 g/cmo

* *a L L4J1 4  Cng Wrof Can + of Can WTofCan+ WateraI+wetso IDrvs°" Icontent I

I (,,+a,)*A Y =a 10 215.751 17n.69 1 25.4%1

Date, ime Inflow OutFlow At H Time K I Qle 0I Q0. 0

(s89 1 (CM) (min) (CMI66c) I - i

3/7/08 12:02 AMI
12
15

15.5
15.5
21317i08 12:06 AN

317MO t2:07 A-N

317/08 12:09 AN
3/7/0812:00 MA
3/7M 812:00 WA
3/7/08 12:01 AM
3/708 12:02 AIN
317/08 1203MN
3/7M8 1204 AN
3/7/08 12:06 AN
/708 1707MA

3/7)08 12:09 AIN
3/7408 12:00 M
3/7/08 12:01A--N

3/7408 12:02 =A
3/7108 12:03 AM
3/7/08 12.04 MA
3/7/08 1206 M

19.1

0.1
3.'
6.1

12.1

-15.1

21.,
24.1
0.1
3.1

9.1

15.1

6.61 111.1 1 -12.4 6.7
7.7
9.1
9.1

2.40E-051 1.1 20

22.31 14.9 1 19.3 9.4 9.94E-051 0.8

2.37E-051 1.0

15

IT

12
12

15
is

15.5

165-
15.5

13

15.57.51 84.2 1 -10.5 24.7 2.341-051 1.0

1.00E-03 20

10

1008.-04 14

1.2

0 0.0

I OOE-06 04
0.2

00 50 10.0 150 20.0 250 30.0
Elapsed Time Onik) 0-0

o0 so 100 15.0 20.0 25.0 300
EIhp..d Ti.. (rain)
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Hydraulic Conductivity Test - Boardman - Composite Cover
ASTM D 5084 -00

Sample I.D. 305-mm Oregon Boardman- Q3-Lower Test Date: 218108

Cell Pressure = 42.7 psi I Diameter of Sample, D = 30.5 cm
Inflow Pressure = 42.4 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Effective Stress= 1.50 psi

Hydraulic Gradient, i = 11.1

Length of Sample, L = 15.2 cm

Area of Sample, A= 729.7 cm2

Sample Volume, V = 11120.0 cm'

am = 5 cm
2

ao. = 5 cm'

Weight of wet sample = 22044.5 Cg) Sample Water Content = 24.1% (%)
Wet Density = 2.0 &/cm1 Dry Density = 1.98 glcm'

ano. t _q L C(AU'Il can# wr of Can WT of Can WT of Can Water
iWetSoil DrvSoi1 Content

(g (),,, ) ,g) ,% ,)-IF (a,.+a lt A*At 4 50.16 357.96 298.12 24.13%

'-Y-Y-Y-I-Y-,-Y-
Date, Time I Inflow lOutFIowi At H Time K 04,A1 Chn Ch.

(secl I fcm)

2/8/08 12:02 AN
2W8/06 12:03 ANu
2/8W08 12:04 AN4
2W8108 12:050 M
2/8 0812:00 Alu
2M808 12:00 ANu

2/5108 12:01 MY
2/8J08 12:02 AN
218/0812:02MA
2/8 0812:03 AN
2/8W08 12:04 5h

2/808 12:00 AN
21808 12:00 AN
2/8 0812:00 AN
2/5/0812:01 AN
2W808 12:02 AN
2/808 12:02 AN
2/810812:03 Ah
M0!1204 A

15.0
18.0
21.0
24.0
0.0
3.0
7.0
9.0

12.0
15.0
18.0
21.0
24.0

0.0
3.0
6.0
9.0

12.0
15.0
18.0
21.0

9.
6.
3.
0.

24.
22.
18.
16.
13T
10.
7.
4.
0.

24.
22.
19.
16.
13.
10.

7.
3.

46.3 1 -5.5

55.3 1 -24.0

0.3
0.8
1.5

2.2
3.0
3.8
4.6
5.5
5.5

5.7
6.5
6.9
7.7
8.4
9.3

11.0

11.1

4.13E-051 1.0

4

15
15
15
15

15
20
10

1cm/secl

28.1 7.5 4.27E-051 1.1

48.8 1 -10.9

15.5
15.5
15.5
16.5

12

18.5
10.5
16

15
16

15.5

16.5

12

15.5
16

15.5
75.5

16
15.5

1 15

6.7 1 19.3 2.21E-041 0.8

1.3 1 13.1 4.07E-051 1.0

15
15
15

15
f5-

52.0 1 -17.1 1 15.6 3.96E-051 1.0

1 00E-03

I OOE-04

1 00-0.0

I 00E-00

2,0

18

1,6

14

. 12

08

06

04

02

00
00 50 100

EI.p..d Tin. (.1a.)

150 200

00 50 100 150
EIp.d TM. (W.i)

200
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Hydraulic Conductivity Test - Boardman -Thick Store-and-Release Cover
ASTM D 5084 -00

Sample I.D. 300-mm oregon oamrman- w-upper
Slope- Surface Test Date: 2113108

30.5 cm
15.2 cm

Cell Pressure = 427 psi
Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 24 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 11,1

Diameter a
Length (

Area of Sample, A = 729.7 cm
2

Sample Volume, V= 11120.0 cm
3

An = 5 crnm

a0 = 5 cm,

Weight o : 21838.2 (g) 1[Sample Water Content = 25.9% (%)
= 1.9 g/cm

2 I Dry Density = 1.94 g/cm
2

a,. *a L [(an)#r_ r ofCnWr of CanIwT of Can +Water

( +a,,) A*At (AU -- 8f4 35.12 I 89a .0 25.92%1

Date, Tlme Inflow OutFlow At I I TmeI K Itl Q____ QM I

2/13/08 1201
2/13M6 1202,
2/1310 1202,
2/13M0 1200,
2/13M0 1200:
211308 1200,

21131061200.2/131W 1200,

213/06 1201,
2V13/08 1201.
2113M8 1202,
2113/06 1202,
2/13/06 1202,

AM

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AMAM
AM

AM
AM

AM
AM
AM
AM
AM

AMi

AM1

(e)e I (cm)

3.0 21.7 7.0 18.-7
6..0 18.8 210 12.8
9.0 15.8 21.0 6.8

12.0 12.9 23.0 0.9
15.0 10.0 23.0 -5.0
18.0 7.1 21.0 -101
21. 4.1 29.0 -18A
24.0 1.1 28.0 -221
0.0 24.7 0.0 24.7
3.0 22.0 8.4 19.0
6.0 19.1 20.4 13.1
9.0 16.1 21.8 7.1

12.0 13.1 22.7 1.

15. 10. 24.1 -4.1
1. 7., 24!91 -101

21.0 4.j 25.6 -16.8
24.ý 1.31 27.2 1-22.7

(min) I (cm/sec)

1.0 15

15
15

14.5
15
15
15

I M~&03

1 OE0
1,0~0E0

I JD4

20

18

12

06
1038

08

02

00
0.0 10 2.0 30 40 50 60 70 80 9.0 100

e.p..d Tim. (r.In)
0.0 20 40 6.0

Elapmed Tim* (r1in)
80 100
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 150-mm Oregon Boardman-6'-Upper
Slooe- Surface Test Date: 3114106

Cell Pressure = 42.7 psi
Inflow Pressure= 41.8 psi

Outflow Pressre = 40.6 psi

Pressure Difference = 1,2 psi
Bfective Stress = 1 50 psi

Hydraulic Gradient, 11.1

Diameter of
Length of,

0. D= 15.2 cm
i, L= 7.6 cm

Area of Sample, A = 182.4 cm
2

Sample Volume, V = 1390.0 cm
3

An= 1 cm7

a041
1 cmI

Weight of 2593.1 (9) 1 Sample Water Content = 25.1% (%)
19 9/cms I Dry Density = 1.86 g/cm

3

a,. of. L)Ca ri of clanofcan
((g) 246 I 2024Me I t

DateTine Inflow OutFlow At H Time K __I Q./_ Q.I h8

(8ec) 1 (cm) (min) (cmn/sc)

3/14/08 06:28.84 24 1.: 68.2 1 -22.8 1 &5

3/14/08 023937 12.71 47.3

1.0 3 3
1,0 3 3
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3

1.0 3 2.9
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3

1.0 3 3.1
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3
1.0 3 3

63.9 1 -173 1 12.0

1 00E-0 2.0

V 18

1 is

1008-04 14

12

to0 _ _ _ _ _ _ __66 040* a6

j 100E-05 8 08

04

Io00-0 02

00 50 100 150 200 250
Swood Time Onn) 00

00 s0 100 150 200 250
eIap..dTrims -) In
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084- 00

7mm Oregon B man-Upp Tet Date: 4Staple I.D. Slope- Sutrace

Cot Pressure- 42.7 PSI
Inlow Presum - 41.5 psI
Outflow Proms 40.0 psl

Pressure Difrence 0.6 pSI
Eflhdve Stres - 1.50 psI

Hydrulc Gradient, i1 11.1

Area ofSampleA - 456 cm2

Sample Volume. V - 173.7 oM
3

a000- ~ cm'
Wedigt ofwet samole - 294.8 (a)

Wet DnsW - 1.7 h"n3

K, =~a L ~ C. ~(aw. +a)~1AT* 2) 2~t

mt% vine I nfow I Ou0k 19

I-
I
I

2D

I'

OA

. - A .11

10 I4OU 2S0O 3D0 4000 0WO W00 7000 M000

Ui , Trn 0.0 IWO 2WA 3OU 400.0 IWO GOOD ?Wb BOOO
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample L.D. 305-mm Oregon Boardman-6 -Upper Test Date: 211110S
Slope- 3'-4' TestDate___ 2_tl___

Cell Pressure = 42.7 psi I Diameter of Sample. D= 30.5 cm
Inflow Pressure = 42.4 psi

Outflow Pressre = 40.0 psi
Pressure Difference = 2.4 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i 11.1

Length of Sample, L = 15.2 cm

Area of Sample, A = 729.7 cm
2

Sample Volume, V = 11120.0 cm
3

ain = 5 cm

a,, = 5 cm'

Weight of wet sample = 21182.7 (g) 1 Sample Water Content = 24.0% M
Wet Density = 1.9 g/cm

3 I Dry Density = 1.90 gicm
3

Ca * L) of CI a WT•an WT of4Can1+ WaterL L(Alh)J jA 874 1 35.13 298.29 247.41 12.7

Date, Time I Inflow IOutFlow At H Time K QsI Qi Q. Qj
(eec) (cm) (min) (cmr.ec)

2111/01 1200 A
2/11108 1201 A
2/11108 1202 A
2/11/08 1203 A
2/11/08 1203A
2/11/08 1204 A
2/11/08 1205 A
2/11/08 1200 A
2/11/08 1200 A
2/11/J8 1200A
2/11/081201 A
2/11/08 1202 A
2/11/08 1203 A
2/11/08 1204 A
2/11/08 1205 A
2/11/08 1205 A
2/1108 1200A
2/11/08 12:00 A
2/11/08 1200 A
2/11/0 1201 A
2/11/08 1202A
2/11/08 1202A
2/11/08 1203 A
2/11/08 1204A
2/11/08 1205A

1 0OE-03

I

IOOE-05

I 0oE-0 L

8.
9.

12.
18.
18.
21.
23.

0.
3.
8.
9.

12.
18.
18.
21.
23,
0.
3.
8.
0,

12,
15.

18.91 34.7 12.9 1

8.41 67.2 -7.6 1 3.3

-23.9 1 5.7 3.96E-05 1.1 14.5 16

15 16.5
15 18.5
15 16
15 17
20 21
10 10.5
15 18.5
10 10

15 12.5
15 12
15 12.5
15 15
15 17
15 15
20 21.5
10 11

19.91 29.4 13.9 1 122 1

11.01 50.1 -4.0 14.5 3.97E-05 1.1

I -

-Xý

20

1.8

16

14

S12
0

o08

06

04

02

00
00 50 10,0

Elapsd Time (rmin)
150 200

00 s0 100
Elapsed Tine (min)

150 200
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 150-mm Oregon Boardman- W-Upper
Slope- 3-4- Test Date:

Cell Pressure = 42.7 psi
Inflow Pressure= 41.8 psi

Outflow Pressre = 40.8 psi
Pressure Difference= 1.2 psi

Effective Stress= 1.50 psi

Hydraulic Gradient, i 11.1

cm

Area of Sample, A: 182.4 cm
2

Sample Volume. V = 1390.0 cm
2

ain= I cm,

a,= 1 cmý

Weight of wet sample = 2593.1 (a) I Sample Water Content = 26.7% (%)

Wet Density = 1.9 g/cm
2 Dry Density = 1.88 g/cme

I (g)) g I I

(am,+a.)A*At A( A ý191136 26.68%

I .
Date. Time I Inflow IOutFlowi At H Time K

* 4 . - *~-t --........ t
1-~) 1 to"') 1 (min) 1 terrusec)

WAM10 05:2921
3/20M0 NORM.0
3/2010 12:50.84

MGM10 25.32.21

3rd2198 35-.T2-21

3/2M0 Z-4-24

4.01 20.91 199.9 1 16.9 5.5 1 4.04E-0M 1.0 2

10.01 14.81 240.0 4.8 16.8 1 3.81E-M8 1.0 1

20.0 4.81 322.1 1 -152 1 401)

20
1 0E-04 14

1• 
0Q- 5t 

; P 4 1 - .40 0 1

o.8

02

IOOE-06 0¶4

00 100 200 30.0 4000 So0

Elospmd Tim. (re.n) 00

00 10.0 20.0 30.0 400 5000
EhLp.dTime rin)
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 -00

Sample I.D. 75-mm Oregon Boardman- 6-Upper Test Date: 3=08Slope- W-4' etDt /00

Cell Pressure = 427 psi Diameter of Sample, D = 7.8 cm
Inflow Pressure= 41.5 psi Length of Sample, L = 3.8 cm

Outflow Pressre = 40.9 psi Area of Sample, A = 45.8 cm
2

Pressure Difference = 0.8 psi Sample Volume, V = 173.7 cm
3

Effective Stress= 1.50 psi a, = 1 cMY

Hydraulic Gradient i= 11.1 aon = 1 cmi

Weight of wet sample = 333.2 (9) Sample Water Content = 11.3% (%)
Wet Density 1.9 g/cm

3 Dry Density = 1.92 g/cm3

K, a,. *a. L (Al) can # WTo A nT of Can Io a j____+ Wet Soil Di Sol Water Coniten

(a (g)A~ (Lg) M M__(q,,,qjAAtjeff)j H3 24.4 131.79 120.91 11.27%

Date, Te I Inflow oIe9__.w_ At H I Time.. K __Z I I/I . _ C._ 1 4
(*ec) I (cm) (mln) I (cmnlc)

2.47E-0i 0.9 1 2

5/2108 03:03:481 16.C 9.01 1947.8 1 -7.0 I 183.8 2.31E-061 1.0 2 2

I OOE-04 20

18

16

S1 00E-05 1A
i € 12

II I OOE-06 08

0.6

04

1 00 0 7 . .0.0. . . . ....
02

00 500 1000 1500 2000 2500 3000

l..d TI- (r.1n) 00
00 0a0 1000 1500 200 0 250 0 3000

E dTim (an.
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-rm Oregon Boardman- 6-Upper Tes Date: 20M
Slope- 54-T

Cell Pressure =
Inflow Pressure =

psi

Outflow Pressre = 40.0 psi Area of Sample, A = 729.7 cmTI
Pressure Difference = 2.4 psi

psi
Effective Stress = 1.50 psi

Sample Volume, V = 11120.0 cm3

ain 5 cm,

Hydraulic Gradient i = 11.1 1a = 5 cm"
Weight of wet sample = 21450.0 (g) [ Sample Water Content = 26.9% (%)

Wet Density = 1.9 g/cm3 Dry Density = 1.92 9/cmO

K=a., *a. L (II) (Can # WT of Can Wr of Cn WT f a+Wae

(am +a,)A*At 1. j 30.8 234.97 191.66 126.93%

DateTime 1 Inflow lOutFlowI At I H Tine K Q-.I QC Q-.
4 I . . 4-----4 . .. * 4~4

(-ec) I (cm) I (mrin) I (cmisec)

4.e4E-051 0.9 15 14

2,2D/08 1202 A 15.0 10.0 45.3 -.
18.0 6.9 47.3 -1
21.0 390 49.4 -1
24-0 0.9 5.6 -2
00 24.7 0. 2Z
3.0 22.2 14,5 1i

1.0 15 I 15

1.0 1 15 I 15

1 00E-03

1.00E-04

"DlOE-05

1 I E0

20

18

168

14

1.2
-1•0

8 08

0.

04

02

0.0
0.0 50 100

Ehllp-d Tint. 0Mil
15.0 20.0

0.0 500 100
Ek d. Time oin)

1510 20,0
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample l.D. 305-mm Oregon Boardman- 6-Lower Test Date: 3110MBSlope- Surface
Cell Presaure = 42.7 psi

Inflow Pressure = 42.4 psi

Outflow Pressre = 40.0 psi
Pressure Difference = 2.4 psi

Effective Stress= 1.50 psi

Hydraulic Gradient, i = 11.1
Weight of wet sample = 21350.0 (g)

Wet Density = 1.9 g/cM3

Diameter of Sample, D = 30.5 cm
Length of Sample, L = 15.2 cm

Area of Sample, A = 729.7 cm
2

Sample Volume, V = 11120.0 cm
3

a, = 5 cm'

ao= 5 cmr

Sample Water Content = 26.5% (%)

Dry Density = 1.91 glcm
3

in*~ L I Can # WT of Can WT of CaiN rof Can+a* ot L L4T(JAU1 + Wet Soil DYSoil Water Content

(ain + a) A *At (A ) 2C 24.62 235.41 Ii 192 26.560%

- - . - F~I~ 'I* --
Date, Time I Ifl

3/1008 12.02 AN

3/10081200 AMI

ow OutFlow wt H
(-e) (cm)

0 4.8 0.0 24.8

3.0 223 3.4 19.3
8.0 19.5 14.9 13.5
9.0 18.5 15.3 7.5

120 13.4 16.1 1.4
15.0 10.4 16.7 -4.6
18.0 7.3 18,2 -10.7
21.0 4.3 18.6 -16.7
24.0 1.2 20.0 -22.8

0.0 24.7 0.0 24.7
3.0 222 2.7 19.2
6.0 19.1 16.4 13.1
9.0 16.0 15.7 7.0

120 13.0 18.9 1.0
15.0 10.0 17.5 -5.0
1&0 8.9 18.4 -11.1
21.0 3.8 19.4 -17.2
24.0 0.8 20.2 -23.2

0.0 24.7 0.0 24.7
3.0 21.5 5.6 18.5
8.0 18.5 15.2 125
9.0 15.4 15.6 6.

12.0 12.3 16.1 0.3
15.0 9.3 17.0 -5.7
18.0 6.2 17.9 -11.8

Time K
(min)

0.1

0.3
0.8
08
I.,

1.4
1.7
21
2.1

24

(cm/eec)

4647E-O
1.10E-0,
1.14EO
1.14E-O
I. I M-O
1.09E0O 1.0 1 15

12.5
14
15

15.5
15

15.5
15

15.5

12.5
15.5
15.5
15
15

15.5
15.5
15

Qý /Q. Q.

1IAN 1 32 1 1.08E-041 1.0 1 15

4.3

1 5.6

1 OOE-03

1 OOE-0617.

Zi

14

cI
0i

04

0:

Di

0
8

6

4

26

00 10 20 30 4.0 50 60 70E".psd n.Timerin)

00 10 2.0 30 40 0 60 7.0
Bwood 71.o (raIn)
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 150-m m Oregon Boardman- '-Lower Test Date: 3131108
Slope- Surface TestDate_:___ 3_/0 _

Cell Pressure = 42.7 psi Diameter of Sample. D = 15&2 cm
Inflow Pressure = 41.8 0si
Outflow Presare = 40.8 psi

Pressure Difference = 1.2 psi

Effective Stress = 1.50 psi

Length of Sample, L = 7.8 cm
Area of Sample, A = 182.4 cm

2

Sample Volume. V = 1390.0 cm
3

a, = 1 cmr

Hydraulic Gradient i = 11.1 1 aow = 1 cmI
Weight of wet sample = 2305.6 (9) 1 Sample Water Content = 24.2% (%)

Wet Density = 1.7 glcm Dry Density = 1.85 glcm

aj,, *a~u L LIjVVII) - Wet IWSoil Dry Soil iContent
(qam,+ac.jA* At 'iiwNj I 30.W 191.F 1W.2 24.17%

Date,Time IInflow OutFlow At I I Time I K

3/31/08 00:00D
3/31/08 00.34.71
3/31/08 01:22.87
3/31/08 0232.71
3131108 03:103C
W31308 04:12.41
3131108 051671
3131108 0.3237
3131108 07:54.54
3/31108 OW0N.0C
3/31/08 0C.28.34
3131/08 01:1631

(us) (cm)

3.0 22.2 28.1 1.
6.0 19.1 47.3 13.1
9.0 161 1.5 .1

12.0 13.0 56.0 1.0
15.0 10.0 62.8 -5.0
18.0 7.0 64.1 -11.0
21.0 4.0 74.0 -17.0
24.0 1.0 81.0 -23.0
0. 2.0 0 s8.0
3.0 21.7 34.7 18.7
6.0 18.5 48.2 125
10 . 14.6 .W - 4.6
12.0 12.5 37.6 0.5
15.0 9.5 62.1 -5.5
1. 6.5 . I-11.8
21.0 3.Z 73.7 -17b8
24.0 0.5 82.72 -2358

0.0 .9- 0.0 24.9
3.0 22.2 28.3 19.ý2
6.0 19.2 _ 48.0 __ 13.2

(min)

7.7
8.3
9.1

103
12.0

13.1

15.7

3
3
3

3
3
4

(cm/sec)

3
3
3

3.3
3.2
3.92.54E-051 1.0

2.38E-051 1.0 3 I 3

I .D0E03

1 DOE-05

20

1.8

1.6

1A

© 12

=10

5 00

06

04

0,2

0.0

#tt: 5 ~ ft ~ 5I 1~

00 50 100 150 200 25.0
EIkpld Time (ran)

0.0 5.0 10.0 15.0Map.d Th.. (.in) 20V0 2.0
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 75-ram Oregon Boardman- 6-LowerSlope- Surface Test Date : 4/21208

Cell Pressure = 42.7 psi
Inflow Pressure= 41.5 psi

Outflow Pressre = 40.9 psi

Pressure Difference = 0.6 psi
Effective Stress= 1.50 psi

Hydraulic Gradient, i = 11.1

Diameter of Sample,
Length of Sample

D= 7.6 cm
,L= 3.8 cm
A= 456 CM2

Sample Volume, V = 173.7 cmn
an = 1 cm -

a o = 1 cm "

Weight of wet sample = 279.4 (t) Sample Water Content = 9.2% (M)
Wet Density = 1.6 g/cm

3 I Dry Density = 1.61 glcm
3

a,. *a. L canF#1WT of Can WT of can W rofCan+ Water 1in ou__.J\I/ .. ( + Wet Soil D Soil ContentK ,, 0 (g) (6) , . i 9) I(g )
(am +a.,)A*At (U) 2 30.761 162.811 151.481 9.22

- - F~I --
DEte, Time Inflow I OutFlow At H Time K Q-tSQi Q-*

(sec) I (cm) I (mini (cm/sec)
4r2110a8 UX0.1IL
4/21/08 00.03:1i
4/21)08 00.0721
4)21208 0017:5
4121/08 00.23:1e
421108 00:2804
4,21/08 00:34:4(
4/21/08 00:44.0C
4121408 00525
4)21)08 01:13.53
4121M08 01:2513
4M23/08 00:00•C

4/23/08 0018:27
4/2308 00:2357
4/23108 0032f1
4M2/0 01.38:31

14.1
16.1
19.1
223=

24.(
0.1

10.81

24.8 0.0 24.8 852

1.0 2
2.5

2

2

2

-2-29.8E-61 1.0

100DE-04 2 0

i0116

1' 14

12

a a8
508

00
• 04

100OE-06 ..... ..... ....

02
00 200 400 W00 800 100.0 1200 1400 1600 1800

EIap.d Time (min) 00
00 200 400 600 800 1000 1200 1400 1600 1800

SIep..d Time (min)
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm Oregon Boardman- W-Lower Test Date: 2129M
Slope- 3-4' Test Date: 2/29/08

Cell Pressure = 42.7 Doi Diameter of Samile. D = 30.5 cm
Inflow Pressure = 424 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Eflective Stress = 1.50 psi

Hydraulic Gradient 1 11.1

Length of Sample, L = 15.2 cm
Area of Sample, A = 729.7 cm

2

Sample Volume, V = 11120.0 cm
3

an = 5 cmr

aot = 5 cm,

Waight of * 2110M00 (9) 1 Sample Water Content= 23.0% M%)
1.9 g/cm

3 I Dry Density = 1.89 g/cm
3

- IWr of CanW WT of Can a1
K, + VW ai o Wat C

(a a,. At~ 1Z 1....... .......31ý.1 16&44 _1168 23.02%A

U - I - W -
Date, Ths I Inflow OutFlow at H

19.0
13.0

1.0
-5.1

-17-0
-22.8
24.5

12.9

Tkne K a-I- a Ch.

151.0 1 15

2M290M 12:01 AN

2./29J06 12:02 ANV
2/2/M 1203 AN
2/2105 12:04 A
2190 12:05 AI

2r29105 12:00AN¢

2)29/06 12:00AN
212MM0 12:01 ANq
2129/CM 1202 AN
2/29/CM 1202 AN

18.01 38.1 6.4 1 4.53E-056 1.0 1 15

18.
21.
24
0.

9,
152

43.0 8.4 1

19.01 34.3 13.0 10.8
11.4
12.0
12.7

4.97E-051 1.0 15

15
15

14.5

10.21 41.6 -4.8 4.51E-051 1.0 15

I OOcE.03

I OOE-01

I
Al1OE-WS

1, 6 0

2.0

18

1.6

IA

,II

10

0,8

08

DA

02

00
0.0 50 10.0

Beiniod Time (min)
15.0

00 50 100Uq-ld Time(rain) 150
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm Oregon Boardman- 6-Lower Test Date: 2125108
Slope- 5'-V

Cell Pressure = 42.7 psi Diameter of Sample, D = 30.5 cm
Inflow Pressure = 42.4 psi

Outflow Pressre = 40.0 psi
Pressure Difference = 2.4 psi

Effective Stress 1.50 psi

Length of Sample, L = 15.2 cm

Area of Sample, A = 729.7 cM
2

SampleVolumeV= 11120.0 cm
3

An = 5 cm2

Hydraulic Gradient, i = 11.1 ao•= 5 crnm
Weight of wet sample = 21050.0 (g) Sample Water Content = 25.3% (%)

Wet Density = 1.9 glce I Dry Density = 1.89 g/cm
3

aj, *a., L Cal # W of Can W Of can1W of Can +Iwter

1=(ain+a.u)A*AtLL J MCs 310_9.5__.1 5
Dwte, Time Inflow OutFlow At H Time K Q01A /• 04n C QýA

(89c) (c-) (rain) (cm/69c)

22)812:00 AM 0.0 24.7 0.0 24.7 2.9

2/25/08 12:00 AM 3.0 22.0 6.0 19.0 0.1 2.56E-04 0.9 15 13
2r25108 12:00 AM 6.0 19. 19.0 13.3 0.4 8.47E-05 0.9 15 13.5
2r25108 12:00 AM 9.0 16.4 22.0 7.4 0.8 7.82E-045 1.0 15 14.5
2/250 12:01 AM 12.0 13.4 23.0 1.4 1.2 7.T7E-05 1.0 15 15
2W208 12:01 AM 15.0 10.4 24.0 -4.6 1.8 7.81E-05 1.0 15 15
2/25108 12:02AM 18.0 7.4 26.0 -10.6 2.0 7.48E-05 1.0 15 15
2r25M8 12:02 AM 21.0 4.3 27.0 -16.7 2.4 7.77E-05 1.0 15 15
2/25/08 12:02 AM 24.0 1.4 28.0 -22.6 5.8 7.30E-05 1.0 15 15
2=25108 1200 AM 0.0 24.7 0.0 24.7 2.9
2r25/8 1200AM 3.0 22.0 6.0 19.0 3.0 2.60E-04 0.9 15 13.5
2r25106 12:00 AM 1 6.0 19.3 2D.0 13.3 3.3 8.0515-05 0.9 15 13.5
2/2S0 12:00 AM 9.0 10.3 21.0 7.3 3.7 8*33E-05 1.0 is 15
2/25/0 Z201 AM 12.0 13.4 24.0 1.4 4.1 7.41E-05. t o 15 14.5
2r25/0 12:01 AMI 15.0 10.4 24.0 R4.6 4.5 7.81E-05 1.D 15 15
=/5108 1202 AM 18.0 7.4 20.0 -10.6 4.9 7.48E-06 1.0 15 15

2r25M08 12:02 AMI 21.0 4.3 27.0 -16.7 5.4 7.00E-05 1.0 15 15.5
=6158 12:02 AM 24.0 1.4 28.0 -22.6 6.9 7.38E-05= 1.0 15 14.5
=/5108 1200 AM 0.0 24.0 D.0 24A6 5.8

2/25M08 12Z00 AM 3.0 21.7 6`0 18.7 5.9 2.70E-04 1.0 15 14.5
2r25=0 12:00 AMI 6.0 19.2 20.0 13.2 6.3 7.77E-05 0.8 15 12,5
2MU/0 1ZO00AMI 9.0 5 15.9 220 6.9 6.6 8.36E-05 1.1 15 M65
2125108 Z201 AM 12.0 13.3 23.0 1.3 7.0 7.35E-05 0.9 15 13

2/2/0 1201AM 5. 103 6`0 -47 7.5 7.21 E-05 1.0155
M/50 112.'0 21 l18.0 170331 2500 -10. 7 T.9 7.781305 1.0 115 151

2r25M08 12Z02 AM! 21.01 4.31 26`0 1-16.7 1 8.3 7.22E-051 1.0 1 15 1 15
2/250 I12:02 AM 24.01 1.31 28.0 1-22.7 1 8A8 7.51 E-051 1.0 1 15 1 15
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 150-mm Oregon Boardman- 61-Lower Te Date: 3/26/0
Slope- 5'-DV toSsD 15.2 : m

Cell Pressure = 42.7 psi IDiameter of Sample, D = 15.2 cm

inflow Pressure= 41.8 psi
Outflow Pressre = 40.6 psi

Pressure Difference = 1.2 psi
Effective Stress = 1.50 psi

Hydraulic Gradient i 11.1

Length of Sample, L = 7.0 cm
Area of Sample, A = 182.4 cm

2

Sample Volume, V = 1390.0 cm
3

a i = 1 c m r

a.d 1 cm

Weight of wet sample = 2812 4 (9) Sample Water Content = 23.8% (%)
Wet Density = 1.9 g/cm Dry Density = 1.87 g/cm

3

an *a,, L I(Af #1 I OfCarl Iwr o atof canI.Wter
K, +u Tý~~jWt Soil DySoil 1Cotent

=(a. +a,,)A*A("l(AiI2 )1 a- - 3,11.51 1N95123.76%1

Date, Time Inflow OutFlow At I TimeI K I Q _ 1. 0. Q-
(eec) I (cm) (rmin) I (cm/eec)

3/2e/08 00.23.61 3,0 21.,8 23.7 IM~
6.0 18a.6 349 12.
9.0 15.8 37.6 6.8

12.0 12.8 40.6 0
15.0 9.7 44.9 -5.3
18.0 6.7 40=. -- 11.T
21.0 3.7 53.2 -17.3
24.0 0.7 59.8 -2-3.
0.0 24.7 0.0 2.
3.0 21.8 23.7 18.8
e.0 18.8 34.7 12.8
9.0 =1.8 3. 6

12.0 12.8 40.6 as
15.0 9.8 44.9 -52
18.0 38. 40.2 MY

21.0 3.8 54.2 1-17.2
24.0 0.8 5.-2 

.0. 1 00 2.
3. 21.7 25.6 187!
6.0 18.7 35.6 12.7

3.O0E-0. 1.0

3
3
3

3
3
3
3
3
3
3
3

3
3
3

2.9
3
3
3
3
3
3
3

3/20 03:01.641 8.8
T.e

10S5
f11.

3.39E-0Wl 1.0

320 05:43.7, 3.32E-05 1.0

3/S0 01:01.161 I 12.5 1

I OOE-03

1 OOE-04

I GOE-05

2.0

18

16

14

=: 1.2

1.0

06

04

02

00

10 4 , o_.* s 4C - 4- -- -- - 4-6-4

00 0 10M0
ElpndsTime (min)

15.0 200

00 50 10.0
Bwp.d 'mn (Min)

10 200
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Hydraulic Conductivity Test - Boardman - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 75-mm Oregon Boardman- W-Lower Test Date: 3126108
Slope- 5'-6

Cell Pressure = 427 psi
Inflow Pressure= 41.5 psi
Outflow Pressre = 40.9 psi

Pressure Difference = 0.6 psi

Effective Stress = 1.50 psi

Hydraulic Gradient, i = 11.1

Diameter of Sample, D = 7.6 cm
Length of Sample, L = 3.8 cm

Area of Sample, A = 45.6 cm
2

Sample Volume, V = 173.7 cm
3

An = I cm

aot = 1 cm'

Weight of wet sample = 378.2 (9) Sample Water Content = 14.4% (%)
Wet Density = 2.2 g/cm

3 Dry Density = 2.16 glcm3

a, *ia L Can)1 Cv# wrTof Can WT OfCanjWTof Can +Wter 1
K, M L et Soil Dr09i Content

(a,,,+q.1)A* At NAu 255.A1 1 238.5 114.44%1

Date,,nme I Inflow jOutFlowl At 1 H Time I K 1 C6A 104. Qjý Q.A

(ec) 1 (cm) (min) (cm/iec)

5/2M080:,2527
5r2"08 00:31M
50208 00:37:47

0 00:48:15
5/r"08 001,505158
5/2/08 01:0339
5t2/0S 00:00:0

5/2)000:02:11
5r2"8 00:.04:44
5//08 00:09:11
5&2M08 00:12:11
5/2/08 00:18.00
520 00.24.:F3
9M00:.29:03

5r"000:34:53
5/2=08 00:4138

15.
17.i
19.i
21.,

23.
24.
0.
2.
4.
7.
9.

12.:

15.
17.
19.
21.1

9.71 5390. -5.3 1 25.4 1.52E-051 1.0

1.1
1.0
1.0

1.2
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

4

-3-
2
2
2

2

2

3
2

3.2
2.8
2
2
2
2

2

4
2
2

2.1
2
1

23
2

3
2

312
2.8

2
2
2
2

2.2
2
2

Z3
1.8
1.9

3.71 404.8 1 -17.3 1 105.3 1 1.54E-

50 00:08:281 6. 18.71 193.2 1 12.7 1 1

1.0 1 2

I OOE03

I OOE 06

20

18

16

14

.12

06

04

02

00

00 200 400 600 8000 1000 1200 1400 160.0Elqm~d Time (.In)

00 200 40.0 60.0 800 100,0 1200 1400 1600
El~psd Tim- (.n)n
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Hydraulic Conductivity Test - Cedar Rapids - Clay Cover
ASTM D 5084 - 00

Saemple I.D. 305.lm ICYRU TeStd Da : W110U6
. . -

Ceall Pressure= 431 psi
Inflow Pressure = 423 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.3 psi
Effective Stress = 2.0 psi

Hydraulic Gradient, i = 10.6

Diameter or Sample, u =
Length of Sample, L =

cm
cm

Area of Sample, A= 729.7 cm
2

Sample Volume, V = 11120.0 cm
3

in= 1 crmu

ao,= 1 cmo

Weight of wet sample = 24222.2 (9) 1 Sample Water Content = 13.8 (%)

Wet Density = 2.2 g/cm
3 I Dry Density = 1.91 gcm3

a.*a ~,, ArW of CanI WT of Can +IWater
K = . a~ L_ _ ____ ___ _ I+Wet Sol IDrSoll lContent

0(a VL41J,, A*A 2 5.1 401.9 359.2 113.81

I - I - P - Y - Y -, I - Y -
Date, Time

7/12/2006 11:`
7112/2006 12:,
7/12r2006 12:'Z

7112/2006 14:4
7/12/2006 14:A
7/12/2006 16:.=

7/14/2006 9:M
7/14/2006 10:7
7/14/200611:1
7114/2006 12:'
7/14/2006 t2:4
7114/2006 13:;
7/14/2006 15:1
7/14/2006 15:17/14/2006 t6:W
7/14/2006 16:V
7/14/2006 10:-*

7/20/2006 9::

7/20/2006 10:'
7r20/2006 10:1
7/20/2006 10:;
7/20/2006 11:,
7/20/2006 11:.
7/20/2006 11:."
7/20/2006 11:.

7/20/2006 13:(

7/20/2006 14:1
7/2/0614:1
7/20/2006 14:

7/20/2006 16:1
7/'20/'2006 16:1

InflkOMw OL~~w at H
14. 20.0 -19.0

1.8 23. 0.0 22.
23.0 132. 12.0 -0.

1.0 0.0

1.0 83.2 .0- 42.

16.4 1. 7680.0 -1.6
7.9 230 0.0 11.

19.2 12.8 270.0 -7.0
24.0 9.8 190 1 -13.

1.5 24.2 0.0 .2
16.4 17.6 1o.0 5.4
231.8 3720.0 0
1.1 1.6 0.0 -7.

13.6 3. 5100.0
20.8 . 4260.0 9.9

6.2 2.2 1860.0 -4
1.3 0.0 -

14.0 1740.0 1.6
16.9 15.0 90.0
19.1 1.8 780.0 1 -.

.51 . 1020.0 -1.
4.01 2. 0.0 12.

12.41 1. 1680.015.
14.8 15 6 O0.0 10.

1.1 1. 0.0 -2.5
.7 2 3360.0 1.
9.21 1911 90,0 .

1 .21 11 1860.0 -.
2.91 4 25M0.0 AS

A 4.0 236 0.0 19

15.2 1. 1 .60.
25.0 t 0.0 -3
4.0 2. 0!0

Time K Q..10Q. I Q. I Q9

40.0

40.0

470.0

6177.0

35.0
532.0

717.0o

792.0

792.0

820.0
831.0
831.0
887.0
903.0

977.0
MY7.

992.0

(CmSec)

2.67E-071 0.9 1

2.56E-071 0.8

5.27E-071 0.8

4.6

12.3
3.3
2.T

3.7

=.4

7

4.2

2.9
2.5
3

6.4
2.2

4.4
6.9
7.5

3.6

3.6

6.105-071 0.8

5.10E-071 0.9

1 1025.0

I 00E-05

I
I

S1 00E.07
1,00E.0

Iu OE0

I M E-08

% *~*= ~;.i%%

2.0

1.8

1.6

I A
1.2

810

90.8

0.6

04

0.2

0.0

TýO#A

C -

00 2000 4000 6000 8000 10000 12000
B.p..dlTnm. (min)

0. 200.0 400.0 600.0 800.0 1000.0 1200.0
in1pd04 TheInto8.)
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Hydraulic Conductivity Test - Cedar RaDids - Clay Cover

So wM.
0/2/06Cell Pressure * 43.1 psI Diameter of Sample, D - 30.5 cm

Infow Pressure - 42.3 psi Lena of Sample, L - 15.2 cm
Ostlow Pressr - 40.0 psi Ares of Sample, A - 729.7 c•

2

Pressure Difference 2.3 psi Samp eVolume V. 11120.0 cm
3

Effective Stres - 2.0 psi 5.,= 1 rcm

Hydraulic Gradent. I - 10.6i a. 1 aM.

vyan 0 24131 A (a) Sample Water Content - 13.6 (M)
2.2 W/m7 [ Dry Density - 1.91 91n1

3

K, =a,*a L4Ln(tA1)j '~Can# o WToCw of Con Can5, otn

(a. +qo,)AA ((Ac) I. CIA)S
I13.67 1

Inow uow I At H Time I K O I Q- ,,, Q.. a-

I 000-05

1 0G0O0-

I OOE-09

00 50000 I00000 0 50M0
Thin (min)

20

1I

16

14

F1 2 ee

00806 e

04

02

.00
00 50000 100000 150000

Tim. (mian)
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Hydraulic Conductivity Test - Cedar Rapids - Clay Cover
ASTM D 5 4- 00

m ICY2L

Outflow Presre - 40.0 psi
Pressue Diffuemc - 2.3 psi

Effecive Sim - 2.0 psi

Arba ofSample, A - 729.7 CM2

SampleVolume,V- 11120.0 CM3

a.. ~ cm.fl

a., . am.Hydraulic Gmdient, I - 10.6

IFIFNgn 9
2.0 As

€>

L caromo
(a~a.~)w.w I i2 'iJ I I.lawI13 70

DaseThm I 110MIniow I Ouow IM H T1Me K 1 l . Q. I o,

I0ME-0.

! I 00-0
%. A -

00 20000 40000 B~ TInm* 100000 12D00 0 140000

23

0,

0.:

0-i

2

0

4, *

2 o

00 20000 4000B O00O 00000 100000 12000 0 140000
Sopood Time (rain)
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Hydraulic Conductivity Test - Cedar Raoids - Clay Cover
ASTM D 5084 - 00

Samplol .D. 150-mm iIYZL Test Date : 811,505

Cell Pressure = 43.5 psi
Inflow Pressure = 42.4 psi
Outflow Pressre = 40.6 psi

Pressure Difference = 1.8 psi
Effective Stress= 2.0 psi

Hydraulic Gradient, i = 12.5

Diameter of Sample, D=
Length of Sample, L

cm
cm

Area of Sample, A = 182.4 cm
2

Sample Volume, V = 1853.3 cm
3

an = 1 cm2

aot = 1 cmr

Weight of wet sample = 4082.1 (9) Sample Water Content = 14.4 (%)
Wet Density = 2.2 glcm

3
1 Dry Density = 1.92 g/cm

3

K 5 * ot LL~ (Ht Can # Wr ofCan VVTof Can W ofCanlWaterl

£(ai,,+ac 8 t)A*LA1 'l(AH2) (g 019 5082 (%)0

Date, Time Inflow OtFlow At H Tlme K QWA Qh, Qin Q.,
_____s-)_ (2L. M.J (min) (cmftec)

8115/200 10:01 0O 211 00 20.3 0.0 _

8/1512006 11.48 3.0 21.0 6420.0 18.0 107.0 6.85E-08 -. 2 28 -05
8115r200" 16:31 5.5 21 10980.0 ieai 390.0 2.17E-08 0.0 1.9 0
8/161200" 10:00 8.7 20.6 02940.0 M. 1439.0 1.35E-08 0.3 2 1.1
8/221200 1127 1.8 22.0 0.0 202 1439.0
822r2000 15:43 3.1 21.2 15360.0 18.1 1095.0 2.61 E-08 0.0 1.3 o.8

81231200 9:40 5.01 '1 04620.0 14.0 2772.0 1.00E-08 oja 1 1.8
8/242009:20 17 20.0 8.8E-09 1 1.a 1 .9
825009:42 157 87720.0 0.8 5054.9.01E-09 1.0 2.1 2
8128120069:31 13.9 10.0 258540.0 -3.9 99030 BOlEWl 1.1 5 5.7

,.ovE-ue I

i 1.00E-07

1O00E-08

1.OE-0

1.OE-10

+

0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0

Elapsed Time (ndn)

2.0

1.8

1.6

1.4
C1.2

1.0

008

0.6

0.4

0.2

0.0

C

C

0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0

Elapsed Time (rmin)
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INvdraufll Conductivtv Test - Cedar Ranids - Clav Cover

LUA

Etclv. Skm - 2.0 Pi I %. i M

Hydekc GrhdunmL I - 10.6 I a' . I Mir

m

L ~ ~ ~ ~ O call_ ct wocn *Of
L A'AtTOf S0 a

1I0O-04

1 OGE0-054.

I
E,0800

00"E-07

CI I I0-(,.
¶000DO-05

+

4-
a0 5000, low 0 15000 2~0DD 2500,0 3000,0

Eqw.d TI.im* 0

20

IS

1.8

14

12 *

.A

0200

00 50000 lOO.0 1000 2o000 25o00 3M0O
elp..d Ti.. (.kn
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Hydraulic Conductivity Test - Cedar Rapids - Clay Cover
ASTM D 5084 - 00

Sample I.D. 150-rmm ICY2U
Call Pressure = 43.5 psi Dim

10/12106
cm
cm

Outflow Pressre = 40.8 Dsi

Pressure Dlifferenlce = 1.8 psi
Area of Saraple, A = 182.4 cm

2

Sample Volume, V= 1853.3 cm
3

S 1 cm,
a0=*= 1 cm'

Effective Stress = 2.0 psI

Hydraulic Gradient, I = 12.5

Weight of wet sample = 3970.3 (9) Sample Water Content = 15.0 M%)
Wet Oenstv = 2.1 o/crno I = 1.86 g/crn

3

--+" Ir .... I

K. a_*ot LL,4 -(Anfl)], C ran # Wrote" a IW~ofC I~ry ai ~nent]
(a. +aw,) A* t(AU-)J (9) (g) 1 )1M I

Date, Time I Inlow OutFlow At H Thnr K Q"/ G6 GIM 1 G6

11.
I
I

I
I.

OEt-06

OBE-08
0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0

TMee lmin)

2.0

I18

1.6

1A

1.2si.0 ,-- @ Q

0.6

OA

0.2

0.0
0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0

T"u (min)
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Hydraulic Conductivity Test - Cedar Rapids - Clay Cover
AR• nl •flR - TN

ASTM D SMI - 00
Sample I.D. 3054-m ICYIU 10M06

Cll Pressure - 43.1 p19 D a mieter of Stile, D = 305 cm
Inflow Pressure= 42.3 psI Lenh of §WFe, L= 1S.2 cm

Outflow R'ess = 40.0 psi Area of Sample, A = 729.7 cm,

Pressure Difference = 2.3 psi ShelV me, V = 11120.0 cm3

Effective Stress= 2.0 psI &,= I cmT

Hydrauc Gradient, I = 10.6 a..= I Fn'-

Weight of wet sample = 25265.5 () Saml Water Conterv t = 12.3 %

Wet Density 2.3 Mycm3  
I D Densty = 2.02 Wcn3

K = aIn out C a,.J(AU )l ICln# ofC of Can an + Water

(as, +ao.,)A*At (-() ))J
12.33I

Date, Mm1S

I.
16:16
10:37
14:27

16:30
1527

45
12:15
12:17
12:20
12.24
1220
12:33
12M
12:56
1302
1307
1314

inflow IOt~low At H Time I K 01G/C 06 1 Qý

I 06-605

I

UI

I

- 4-...-.* -

i ow-aft I

0.0 20, 40.0 60.0 80.0 100.0 120.0 140.0 160.0 160.0
TIm(min)

a

2.0

1.8

1.6

1.4

1.21.0

0.0

0.6

0.2

0.0

4 a a .. * a* a *
a a

a

0.0 20.0 402 60.0 60.0 1002 120.0 1402 160.0 160.0
Th•r (mmn
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Hydraulic Conductivity Test - Cedar Rapids - Clay Cover
ASTM D 5084- 00

sample I.D.
Cell Pr

Inflow Pur

150-mm ICY1 U Test Date:
e= 43.5 psi
e= 42.4 psi

Outflow Pressre = 40.6 psi
Pressure Difference = 1.8 psi

Effective Stress = 2.0 psi

Hydraulic Gradient I = 12.5

Diameter of Sample, D = 15.2 cm
Legth of Sample, L = 10.2 cm

AreaofSampleA= 182.4 cm
2

Sample Volume, V = 1853.3 cm
3

[ a,n =ic m •
24n = I cm,

Weight of wet sample = 3708.7 (-) Sample Water Content = 16.4 m%
Wet Density = 2.0 /cm3

I Dry Density = 1.72 1cm 3

K=ain fJ\IJ Cano AffC8 Can+CnWae
(a +a,.,. A*I (g)f, (9) 1(9) 1%N

Date. rime

4
3

Inflow OutFlow H rime 1 K IQ.,.IQ.. Q-

1.OOE-05

1 .00E-07

1.ODE-08
0.0 2000.0 4000.0 6000.0 8000.0

Time (mm)
10000.0 12000.0

2.0

1.8

1.6

1A

C 1,2

1.0 *,

0.6

0.6

OA

0.2

0.0
0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0

Time (min)
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Hydraulic Conductivity Test - Cedar Rapids - Clay Cover
ASTM D 5084 - 00

Sample LO.
Cell Pressure =

150-mm ICYRL Test Date:
Y~. -- . -

Dal
Inflow Pressure = psi
Outflow Pressre = 40.6 psi

Pressure Difference = 1.8 psi
Effective Stress = 2.0 psi

Hydraulic Gradient, I = 12.5

Delmeter of ample, D = 10.2 cm
Length of Ssmple. L = 10.2 cm

Area of Sample, A = 182.4 cm
2

Sample Volume. V = 1853.3 cm
3

sin = 1 cm,

ao,,= I cm "

Weight of = 388319 (a) ISample Wa
= 2.1 g•cm I

12.9 glc
= 1.86 91cm3

+ a,,, ) A*At 1 (J(H)l 1~ (9 1 ( 1MFi j 1 O 5079 1415472 1 12.95
-5 -9-,-,-

Da, Time I Inflow OutFlow I A H Time I K I Q.AI (31. QM~ I Q61

MI

BI

(ssa) I (cm) I (mini I (cnvssc)

t 2 9:' 17 I 590M0.0 1 4. 1 5240.0 i I

l.OGE-0S

1.00E-09

N

0.0 1000.0 2000.0 J000 400).0 5000.0 5000.0 7000.0lP4d 11me (rain

2.0

1.8

1.6

1.4

11.21.0

0.8

0.8

OA

0.2

0.0

9

0U0 1000.0 2000.0 3000.0 4000.0 5000.0 5000.0 7000.0
Elapsed Time (min)
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Hydraulic Conductivity Test - Cedar Rapids - ComDosite Cover
ASTM D 5084 -00

Sample I.D. 305-mm IOYRL Test Date:
Cell Pressure = 43M psi IDiameter of Sample, D = 30.5 cm

Inflow Pressure= 42.3 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.3 psi

Effective Stress = 2.0 psi

Length of Sample, L = 15.2 cm
Area of Sample, A = 729.7 cm

2

Sample Volume, V = 11120.0 cm
0

as = 1 cm
4

Hydraulic Gradient, i = 10.6 a1ot = 1 cm•
Weight of wet sample = 23269.7 (g) Sample Water Content = 15.2 M%)

Wet Density = 2.1 glcm3 Dry Density = 1.82 g/cM3

a. a L Can# WT of Can WT of Can WT of Can Water
)Kll (+ 1 Wet Soil + Dr Sol Content

-- 
61.3 1 4A*9t1.8 433 (g) g)16 51.3 4918 4336 15.22

Date, Time 1 Inflow I OutFlow I At I H I Time I K I QmjI C6 I Oin I Que _
(e) I (cm) (mln) (cm/sec)

I.05E-00E 0.68 12 1 8.2

1.31 28.81 0.0

19.21 7.31 3420.0 1 -11.9 1 299.0 5.84E-071 0.99 1 15.9 1 15.7

5.79-071 1.02 1 18.8 1 17.1

2.41 23.41

1 080-00

1 00E-06

_I OOE-07

eq %

200

180

160

1 40
S 120

080

060

040

020

00 1000 2000 3000 4000 5000 6000 7000
Elapsed TI.. (ra1.)

00 1000 2000 3000 400.0 5000 6000 00.0
EIap.#d Time (raio)
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Hydraulic Conductivity Test - Cedar Rapids -Composite Cover
ASTM D 5084- 00

Sample l.D. 305-4rm IOYRU Test Date :

Outflow Preme = 40.0 psi
Pressure Diffwence = 2.3 psi

Effective Stress = 2.0 psi

Hydraulic Gradient, i 10.6
Weight ofwet sample = 25310.9 (a)

Area ofSample A= 729.7 cm2

Sample Volume, V 11120.0 cm3

rn = 1 c
a, = I cm

a~f *aow0  L [(A111) CM c an wofCan Vf w OcanIvfof Can~Lnlw te d r $1 ntuo
K1 (a,+a)A*t iw 2 4 aW 2All 463A4 114.55 1

Date, Tim

M.,
U41
11

:1

M41
Z11
:2tl

Inflow

E7
2E

LE.

L7.

1.
ELI

LE
2.1

Em
IL0

6.
2.

2.1
4.

EE

OotlPowj 4t N Time

I-I
I

1 =.07

lAE-M

00 200. 4OD 60D ýeo 10000+0 126000 140D 0

2.0

1.8

1.6
1.4

1.2

06

0.2

0.0

C

C C e

C,

C

0.0 2000.0 4000.0 4000.0 8000.0 10000.0 12000h 140W.0
lpm Them (nin
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Hydraulic Conductivity Test - Cedar Rapids - Composite Cover
ASTM D 5084 - 00

Sample I.D. 150-mm IOYRU
Cell Pressure = 43.5 psi

Inflow Pressure= 42.4 psi
Outflow Pressre = 40.6 psi

Pressure Difference = 1.8 psi
Effective Stress = 2.0 psi

8111106
cm
cm

Area of Sample, A = 182.4 cm
2

Sample Volume. V = 1853.3 cm
3

ain 1 cm;

Hydraulic Gradient i = 12.5 1 a.= 1 cm,
Weight of wet sample= 4105.9 ;t) sample Wer Content = 12.7 (%)

Wet Density = 2.2 gfcm3
Dr Density = 1.97 glcm3

KS *a= L L4, (A•UI) WT 1 Can# w Of Can w fCaWT of Can Water

(g) (g) I()J (g) (

DOe, TIm* I Inflow1 OutflOW At H "tlme K IQ~= n 1 I qn I Qý
(sa-) I (cm) I (min) I (Cmlsft)

14.11 1

1.OOE-04

1.OOE-05

I 1.OOE-06

eI OOE-07
U

SI *OOE-08

.lO E-.09 ... ..

0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0 14000.0

Elapsed Time (min)

2.0

1.8

1.6

1.4

1.21.0 *e * a

A os0.8
0.6 •

0.4 1

0.2

0.0
0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0 14000.0

Elapsed Tihe (min)
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Hydraulic Conductivity Test - Cedar Rapids - ComDosite Cover
ASTM D 5084- 00

Do•UWg • W •V

Out~fow Presra = 40.0 pi
Prssmure 0lffwence = 2.3 pw

Efective Stres = 2.0 pi
eV= 11120.0 cn.
a~n 1 I m

Hydrulic Gradient

vvsunt 0l

1= 10.6 1 ao,= I

1 Sample Water Contertd 13.4
;1 2.3 ;/,5 j Dry osty 1.99

a11

K, - -~*~ L 1n 1+ M Sol D (~Sol I~cfitafI
(a~+~)*t LGI)I a 51.2 57936 I516.79 113A4I

:2I3

1.m6460

I.DOE507

I Ms-E4

A ~. *='*-e-*---'*, 4

0.0 20M.0 40M.0 800.0 wo0 IO0.0 1200.0
OMP- 'nk (n~n)

20

1.e

1.4IsA

OA

1.2

0.8 4 )

0.0
0.0 200.0 4000.0 6000 80000.0 1000.0 1200.0

Eaped Ti- (*i)
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Hydraulic Conductivity Test - Cedar Rapids - Composite Cover
ASTM D 5084 - 00

150-mm IOY2U Test Date: 0/06

Outflow Pressre = 40.6 psi

Pressure Difference = 1.8 psi

Effective Stress = 2.0 psi

Hydraulic Gradient, i = 12.5

Area of Sample, A= 182.4 cm'

Sample Volume, V= 1853.3 cm
3

a,n= 1 cm2

a., : 1 cm.

Weight of wet sample = 3997.1 (9) Sample Water Content = 15.8 N%)

Wet Density= 2.2 91Cm
3 j DryDensity = 1.86 g/m

3

K = a., *a.,t L -I(Aff)I
,(aa.+q.)A "'A LiTT)Jj

Can r WTOfCan NTof Can +IWT of Can +LttCn# IWofC n r. Sol :)W/Soil WtrCntt

11

i

1.00E-05

1.00E-06

i.ooE-ce

t.00E-09

0.0 2000.0 4000.0 G0.0 9083.0 10000.0 12000.0
9apsed nre (min)

2.0

1.8

I.6

IA

1.2

1.0

0.8

0.6

0.4

0.2

0.0
0.0 2000.0 4000.0 mUqimelw(mnrn 8000.0 10000,0 12000.0
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Hydraulic Conductivity Test -Cedar Rapids -Comosite Cover

I NY
ASTM D 5064- 0D
lu

I Diamete o3
1 Lonath
I Area

501

- 400 pSI
1 2.3 sIdFJ•

Effetive Stres 2.0 Psil
Hvdraukl Gradmlt. 1 10.6

Sample Volume. V - 11120.0 an
3

a,- I cm'

aili t an"
4 -

Weiaht aowet unmmle - 2459.BB (a) -.- • .. 1 S 13.
1.94 -/mWet l-ns-v. 212 kn,3K. .. a LL A,) rori Ca 1. m@

! I

i

41

1. o-05

31 or.07

1.00E08-

00 5000 10000 1500.0 2000.0 25000 30000 3500.0 40000 4500.0 5000.0
E"ssd'rlm* (irin)

20

18

I A

r12

0 08

06

04

0.2

0o

41 9

0.0 10000 20000 30000 40000 50000

opued Tinm. "rin)
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Hydraulic Conductivity Test - Cedar Rapids - Composite Cover
ASTM D 5084- 00

mle LD. 15-mm IOY1U Test Date: ,1/04

Outflow Presare = 40.6 psi
Pressure Difference = 1.8 psi

Effective Stress = 2.0 psi

Hydraulic Gradient I = 12.5

Area of Sample, A = 182.4 cm
2

Sample Volume, V = 1853.3 cm
3

a.= 1 cm
2

ao= 1 cmd

Weight of wet sample= 3852.0 (9) Sample Water Content = 14.2 (%)
Wet Density = 2.1 gjcm3 Dry Denslty = 1.82 glcm

3

1=a., *a_ L ____I CaS WoCan #n +Can ~WtIatW c a l E.- J. Cntn
I I (a) I (a) I (a) I M% I

Date, Time Inflow I OutFlow at H flme I K QI I/ , 0- O-
liedl I fcm) I (min) I lcmt/sec)

UI

I .OOE-07

l.OCE-OG

I ME-0b

0.0 2000.0 4000.0 6000.0 8000.0 10000.0

Time (min)

2.0

1.8

1.6

1.4

1.2
1.0

8 0.8

0.6

0.4

0.2

C

C C
C

00
0.0 2000.0 4000.0 6000.0 8000.0

Elapsed Time (min)

10000.0
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Hydraulic Conductivity Test - Cedar Rapids - Composite Cover
ASTM D 5084- 00

Sample I.D.
Cell P

Inflow Pr

150-mm IOY2L Test Date:
436 PSI
42.4 psi

Outflow Pressre = 40,6 psi
Pressure Difference = 1.8 psi

Effective Stress = 2.0 psi

Hydraulic Gradient. I = 12.5

Diameter of Sample, D = 15.2 cm
Length of Sample, L= 10.2 CM

Area of Sample, A = 182.4 cm
2

S mpe Volme V = 1853.3 cm3
A. = I cm,

San = I cm

Weight of wet sample = 370&7 (M) Sample Water Content= 16.4 %
Wet Density = 2.0 a/cm 3 I Dry Density = 1.72 gcm3

I4(a, +a,,)A*At M(12  IMMo ~y otf

7 149.431 4.37 W 9.281 *18.
Date, lime

w

!A

Inflow O uWlow I At H Time K Q.-/,,, 06,, QI
(sea) I (cm) (rmn)

1.00E.05 .

IME0
100DE-07

i

0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0
11me (min)

2.0

1.8

1.6

1.4

1.2

1 "
0.8

0.6

0.4

0.2

0.0
0.0 2000.0 4000.0 6000.0 8000.0 10000.0 12000.0

Th- (031n)

D-56



Hydraulic Conductivity Test - Cedar Rapids - Composite Cover
ASTM D 5084 - 00

Sample I.D. 150-mnm IOYIL Test Daet:
Coil Pressure : 43.5 pSi Diameter or Sample, D = 15.2 cm

Inflow Pressure = 42.4 psi Length of Sample, L = 10.2 cm

206

Outflow Pressre = 40.6 psi
Pressure Difference = 1.8 psi

Effective Stress = 2,0 psi

Hydruic Gradient, i = 12.5

Wecight of wet sample = 4037.5 (a)
Wt Density= 2.2 k

3

Area of Sample, A= 182.4 cm
2

Sample Volume, V = 1853.3 cm
3

S= 1 cm
0o,= 1 cm'

~*8 = 16.5 ,M(
- 1.87 glcm3

-. 9

.q.,, *q.,,, L__L (A~I Can #E of Can wr of1n+w fcn+K. L4W, IN t Sail _IDry Sol Water Conttent

W Io~ I 1 (9) (a) I (M) C%)

1 27 50.11 5335 465 16.51

Date, Time Inllow OutFlow At H Time K Q-1,hI 01M 01.0Q
(so©) -cmn Imin) (cnIseC)

8/24/2006 1i"4 47 21 9. 0.0 20.7 0.0
8/2MN200 1632 7A 17.5 4140.0 11.5 63.0 4.340-07 0.7 5.3 3.0

SM2N/2006 81 10 22.8 O 21.0 609.0
8$201=006 9121 2.3 21.1 690.0 19A 85.0 4.73.-07 0.9 103 1.1

823/2006 11:0t 5. IS.3 3440.0 12.4 151.0 3.86E-0 0.9 3.1 3A4
8J29I2006 124 1 13.8 5340.0 3.3 250.0 3.1TE-07 1.0 4.6 4.6
8/220006 15251 1.0 6.6 114860.0 -11.5 441.0 2.940-07 1.0 7.5 7.3
M2U2006 160:28 19.6 5. 2220.0 -14m 472.0 2.765-07 1.1 1.2 13
842=/2006 17:27 21.2 32 3240.0 -1220 .3720 2.85E-07 1.0 2 2
MUM 14A47 O's 23.5 D.0 22.7 537.0
MUM/90 15:20 3.2 21.3 2460.0 18.1 578.0 3.64E-07 0.9- 2A4 2.2

6 i2006 15;51 4.7 19.9 1700.0 15.2 609.0 3.13E-07 0.9 1.9 19.
/24/2=06 16253 7.9 17.0 310N.0 10.3 163.0 2.978-07 1.0 2.0 2A
8 2086 9:431 1 . 23.0 0.0 22.1 063.0

/206 12:12 0.0 16.1 8 0 0.1 12.0 3.06E-07 1.0 7 .0
8,2,2 13.30 11.1 13.0 /4M.0 1.9 990.0 2.900.O7 1.0 3.1 3.1
6,2VM20014:11 12.7. 11A 2460.0 -1,3 931A0 2.8615-07. 1.0 1.6 1.6

fr2520i 6.0 16.:0.280. -. 1042!.0 2.6E0 .
Br8200 9:31 03 23.2 0.0 1 22'3 1 1042,0

O/29/290 t1:41 6.81 17.1 7620.0 10.5 1169.0 2.94E-07 0.9 1 595.
RAAM 12A43 9.31 15.01 3720.0 1 5.7 1 1231.0 1 2.93E-071 1.0 1 2.6 2,

1.000-07

1.06-08
0.0 200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0

MlVsod Time (mwnt

2.0

1.8

1.6

1.4

1.2

1i.0 ..

0.6

0.4

0.2

0.0

0.0 200.0 400.0 600.0 900.0 1000.0 1200.0 1400.0
Elaps,•dTime (min)
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTM D 5084 - 00

Sam pie I.u. 30o-mm 3" Top Uept -Z
Cell Pressure = 42.0 psi

Inflow Pressure = 41.1 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 1.1 psi
Effective Stress 1.5 psi

Hydraulic Gradient. i = 5.0

Diameter of I
Test Date: 12119108

10.5 cm
: 15.2 cmLength of,

Area of Sample, A = 729.M0 cm,
Sample Volume, V= 11120.0 cm

3

a,= 5 cm

a,,t = 5 cm

Weight of wet sample = 20000.0 a Sample Water Content = 37.5% N
Wet Density = 1.8 pkcm3 Dry Density = 1.79 V/cm

3

[ (ai, *qO, L A(A r W WT of Can WT of Can +lWater

lKýj , aWet Soil~ 1 ~LDry Soil ~Content
s (a,, +aojA*At (AHw 90 24.37 163.33 125.45 37.48%

Date, Time

12/1912008 00.00.0
12119/2008 00.02.0

12/'19/26008 02.5.
12/19/200800:50.4
12/19/200801:162
12/19/2008 01:44.1
12/19/200802:13.1
12/19/200802:45.1

12/191200803:19.6
12/191200803:57.1
12/192008 04:38.1
12/19/20080523.3
12/19/200806:12.6
12/191200800:00.0
121191200800:2.6

12110 308 00251.1

1211912008 01:45.1
12119=200802:17.3
12/19/20080o3:42.12/lgrWo( =162.C

12/1912008 04.)2.0

12/1912008 04:43.3
12/19/2008 0528.5
12/192008 06:18.3
12/1912008 O:O0.C
121191200800:02.8
12/1M2008 006.G
1211912008 :12.Q
12/19/200801:18.7
12119W200801:46.7
12I19/2008 02:17.2
12/19/2002:49.3

1 2/19/M08 04024.

12/191200804:43.1
12/19/200805".28.1
12/19/200 0:18.2

•0

S4

40
25

S5

.4

- I - ~ .. I -
Inflow lOutFlowi at H Time

(min)
0J0
0.022.

18.

14.
12.
10.
8.
6.
4.
2.
0.

24.
23.
20.

18.

14.
12.
10.

8.
6.
4.

0.
24.
23.
20o
18.
16.

12.
10.

4.

2.6 1 20.6

K

8.408-0

962CE-0
9.20E-0
929E-0

8.918E-0

$27E8-0

7.778-0

7A1 2-0

1.1 4E-0
9.22E-0

8.799Z0

8439E-0
8.22E-0

7.89E-0
7.69E-0

Q..1 ./Q1

1.1 1 10 1 11

1.0 10 10
10
10
10

6.A
13.5
10.5
10
10
10

10.5
10
10
10
10-
10

7
13b5
10.5
10
10

-23.6 1 125

76

14
27

24.1 1 16.8 1 13.0 1

1.0

14-

1.0

1.0
1.1

1.0

10

10
10
10
10

10.0 28.6 1 4.5 1 14.3

412 1 -15.6 1 17.2 8.10E- 10 1 10

¶ ss-E03

1,00E-14

'xv
2.0

11

1.6

IA
£O 12

10.

06

04

0.2

O0

4

0 5.0 100 150 200 25.0
Elaped Time Orin)

0.0 5.0 10,0 150 200 250
Eawpd Time (mrin)
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTMV D 5084 -00

Sample I.O. 150-mm Helena 3' Top RNpth-2 Test Date: 111.4109
Cell Pressure = 42.0 psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.8 psi

Hydraulic Gradient, i = 5.0

Diameter of Sample, D = 15.2 cm
Length of Sample, L = 7.0 cm

Area of Sample, A = 182.41 cm 2

Sample Volume, V = 1274.2 cm 3

a, = 1 cm,
aO,A = 1 cm,

Weight of wet sample = 2071.8 9 Sample Water Content = 33.9% (%M
Wet Density = 1.6 g/cm 3 Dry Density = 1.21 glcm3

tCan # W of Can °W of CanlWT of Can +÷Water
K LFJ (_'6H ) Ca) +WetSoil IDrySoil ,ContentK ama.a t L 1_ (g) I (g) 1 _) 1 N

K (am•0 ..+aot•) A* T( )-JL _I E _ 24.11 1 133.77 1 105.98 133.94%

Date, Time I nlw Ot'o t H Tm K Ow n Q, o
(C) (i) (cmlsec)

0:00:0
0:00:07 20 2. 6. 207 011. 15E-04 0220.

0:00:21 8.0 1.0 24.5 9.0 2.2 4.05E-05 1.01
0:00:39 9.0 1.0 25.9 70 2.6 3.98E-05 1.0 1 1
0:0130 1.0 15.0 27.3 5.0 3.0 369E-05 1.0 1 1
0:01:21 1.0 14.0 29.6 3.0 3. 3.60E-05 1.0 1 1
0:01045 20 1.5 20.1 19.0 3.8 3.49E.-05 10 1 1
0002309 3.0 17.0 18.6 1.5 4.1 3.46E-05 1.0 1 1
0:02:35 .0 19.5 1 1.5 4.5 3.42E-05 1.0 1 1
0:03:03 50.0 18.5 2.1 1.5 4.8 37E-05 1.0 1 1
0:0332 6.0 17.5 22.2 1.5 5 3.30E-05 1.0 1 1
0:00:00 00 2. 222 W -

0:0020 7.0 1.5 23. 9.5 5.6 5.91E-051 1. 2 1
0:00:39 8.0 15.5 24.9 .5 6.0 3.84E-05 1.0 1 1
0:00:58 9.0 14.5 26.7 3 ,76E-05 41. 1 10:01:20 & 8 2A 35 483.65E-05 . 11

0:01:42 1.0 13.5 28.2 3.5 6.9 3.62E-05 1.0 1 10:0Z.05 70 1. 234 95 .63.59E-05 . 1
0:02:30 80 1W 49 75 6.0 3.52E-05 . 1

0:02:57 1.0 12.5 29.9 1.5 6.4 3.45E-05 1.0 1 1
0:0ý3:251 M 2 28 . 6.9 3.42E-05 1. 251= 40113:5 51 29.9-0 11. . .

0:04:27 12.0 11.5 32.5 -0.5 8.0 3.31E-06 1.0 1 1

1.00E-03 2.0

1.0

1.6/t0-04 1.4

_ _ _ _ _ _ _ _ 0,2

0.0 2.0 4.0 6.0 0.0 10-0

0.0 2.0 4.0 6.0 8.0 10.0
"__sod ThmI (mn)
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTIV D 5084 -00

Sample l.D. 75-mm Helena Top depth-2 Test Date: 112106
Cell Pressure = 42-0 psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.8 psi

Hydraulic Gradient, i = 9.2

Diameter of Sample, D = 7.0 cm
Length of Sample, L = 3.8 cm

Area of Sample, A = 38.32 cm 2

Sample Volume, V = 146.0 cm3

a, = 1 cm
2

a,, = 1 cm'

Weight of wet sample = 218.6 a I Sample Water Content = 38.2% (%)
Wet Density = 1.5 gm 3 1 DryDensity = 1.08 g/cm3

a,. *a. L (AFI) an WIT of Ca To CanjWT of Can + WaterK>= Lnf ___wro~WKL(+WetSoil Dr[Soil Content1
+2) 4 Z I 1.07 3.25 1 7.3 38.2D

Date, Time Inflow OutFlow At H Time K C6A 14. 04
(sec) (cm) (min) cmlsec)

0,.00:51 1.5 23.6 51.2 22.1 0.9 1.35E-05 1.0 0.4 0.4
0:02:13 2.0 23.1 81.3 21.1 2.2 10E5M 1.0 .5 0.5
0:2:41 2w.5 .5 20.7 3.7 101E7 1.0 0.5 0.5
0:05:0• 3.0 22.1 85.4 19.1 5.1 1.06E-05 1.0 0.5 0.5
0:06:34 3.5 21.6 87.6 18.1 6.6 1.06E- 1.0 0.5 0.5
0:08:10: 4.0- 21.1 96.2 1.71 8.2 9.79E-06 1.0 0.5 0.5
0:09:54 4.5 20.6 103.5 16.1 9.9 9.28E-06 1.0 0.5 0.5
0:11:4( 5.0 20.1 1062 15.1 11.7 9. - 1.0 .5 0.5
0:1 I 5.5 19.6 106.0 14.1 13.4 .42E 1.0 0.5 0.5
0:15:171 6.0 19.1 110.7 13.1 15.3 9,21E-06 1.0 0.5 0.5

1.00E-04 2.0

~1.8

~1.2

0 0

.A
1.00E-07 ................ .0.2

0.0 2.0 4.0 60 8.0 10.0 12.0 14.0 16.0
M&P.d Thm (ndnl 0.0

0.0 2.0 4.0 6LJ _U 12.0 10 16.0
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mrm 3' Top Depth-3 Test Date: 12130108

Cell Pressure = 42.1 psi
Inflow Pressure = 41.1 psi
Outflow Pressre = 40.5 psi

Pressure Difference = 0.6 psi

Diameter of Sample, D = 30.5 cm
Length of Sample, L = 21.6 cm

Area of Sample, A = 729.66 cm
2

Sample Volume, V = 15753.3 cm
3

a,= 1 cm'
am = 1 cm"

Effective Stress = 1.3 psi

Hydraulic Gradient, i = 2.0

Weight of wet sample = 27350.0 a Sample Water Content = -375.8% (%M
Wet Density = 1.7 9/cm

3 1 Dry Density = 1.80 g/cm
3

*a. * L L4 (Af1) Can# WT of Can (Wr of CanWT of Can -IWt
= =• I oa t aid 

IC°D
1 Ct

( a, 94 31.2 117f.47 375.78%

Date, Thne I Inflow 1 OutFlowl At I N I Tkno I K I O.W/ CIM 1
(-oc) I (an) I (mln) (crniec) I*

1 1.1
______ .

12.2 1 1.7 1,65E-0Y 1.0 1 1

0.06:32 13. 11.21 48.5 1
I

I DOE003

1 00E-01

i OE06

20

18

10

14

j2

jO

04

02

00

400* 0

00 20 40 60 80 100 120 140 160 180 200

elMpol Tnlo (rnin) 00 2.0 4,0 60 s0 100 120 140 160 180 2002p4.d Time Onl)
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTMD 5084-O00

Sample U.V silo-mm Mid -1

Cell Pressure = 42.0 psi
Inflow Pressure= 41.1 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 1.1 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, i = 5.0

•N

Test Date: 1t6O09
,D= 30.5 cm
.L= 15.2 cm
•A = 729.86 cm

2

Area of •

Sample Volume, V= 11120.0 cm
3

an = 5 cm,
aoi = 5 cm'

Weight of =200500 1 Sample Water Content = 34.4% M)
1.8 g/cmn Dry Density = 1.80 gicm3

aj. *ad L Can # Wr ofCa rof C an__ o 5f Cn Wte

(am +a,) A *LV fl-(A 17244 34.4- 1~ 34.38

Dante, Time Inflow l~tlw At I ' ke 6, l.I 6 I C.
(1110 (cm1 (min) (cm/aOCI

1.51 0. 4.61 '0.0' Ng 1 'O'
116r200900:41.96
1/8100903:10.1-
11/6009 043908
'116/0=06 :14A4

iierDOa09:45or,
1/6/2009 11:.42.1V
i16r2009 113F35OFT
1062009 18:07.74

1/6/2009 007.U1
61/62009 000.46.3;

11,162009 0322.M~
IWAM10904:53.O

11/6,120908:14.2f
1/6/2091003.7
1062009 UN4.1i
1/MAM0 14:14.31
li/6/200 134.5

4.
a.

1001
12.
14.

Is.
2D.

24.
0.
2.
4.

10.
12.
14.
18.

21.1
17T
151,
13.

7.,
57:
3.2
12.

22:.
21.1

171
15.,
13.
11

42.0 17.6 1 0.7 1 0A

1.0
1.1
1.1
1.1
1.1

1.0

1.1

1.0
1.0

90.1

1049

109.5=12.4
130.1
1403

45
-11.0

-15.0
-19-2

23.5
251
28.9
28.7
30.7

35.2

2.74E-05i 1.1

10
10

-110
10
l0
10

10
11

11
10
112.65E-051 1.1

10.5 20.6

6. 17,' 88.8 1 9.3 1 41.6 1

529 .1

I .UE03

I OOE-04

OOE0-06

20

1i

16

14

1.2

- 10

108

06

04

02

O0

A- - -I! -

00 10.0 20.0 300 40.0 500 600

Elapdl Time @min.)
00 10.0 20.0 30.0 40.0 500 6000

EBp1d rnme (min)
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 160-mm Helena Mld-1 Test Date: 1114/09
i I

Cell Pressure = 42.0 psi
Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.8 psi

Hydraulic Gradient, i = 4.6

Diameter of Sample, D = 15.2 cm
Lenqth of Sample, L = 7.6 cm

Area of Sample, A = 182.41 cm2

Sample Volume, V = 1390.0 cm 3

a1== 1 cmr

a,,= 1 cm
Sample Water Content = 33.4% (%)

Dry Density= 1.33 g/cm 3
Weight of wet sample= 2458.2 g

Wet Density = 1.8 g/cm3

a. * aoTt L Can# W VofCan WT of CanWT of Can +WaterK• a L i, w) etsoiI iDrSol Content)JIAHý (g) I (g) I' g %
(aI+a,,) A*At 84 30.94 115.31 1 94.18 3341%

Date, Time Ifo ulw At H Time l K O.l4. C. 0
(se) (M) (rain) (cmlsec)

0:00:00

0:00:06 7.0 17.0 3.7 10.0 3. 9.78E-05 0.0 1 10:00:32 8 .0 4 5. 40.5 Z69E-05 0.0 1 1

0:01:03 9. 15.1 42.1 6.1 1.0 2.40E-05 0.9 1 0.9
0:01:35 10 13.7 38.7 3.2 1.6 Z35E-05, 0.9 1 1.4
0:02:10 1.0 13.2 2 2.2 2.2 Z26E-05 00. 0.5
0:02:47 0.02.8 222.E-05 3.0 1 6.
0:03:24 1.0 2.03 7.5 1.3 3.4 240E-05 .0. 1 0
0:04:05 2.0 1.3 4.7 1.3 4.1 Z32E-05 1.0 1
0:04:47 4.0 19.4 4.4 1 4.8 224E-05 1.0 1 1
005:56 5.0 15.4 6,5 3.4 5.9 Z21E-05 0.0 15 1
0:06:20 6.0 17.5 3 1.5 6.3 224E-05 10 015 0.

0w00:00 7.0 18.5 38.9 93.0 6.3
0:00:07 8.0 15.5 4.6 7.5 6.4 1 .32E .051 1.0 1 10:00:37, Z 213 2A 9v 6.9 256E-051 100
0:01:09 10 2. 1ý 74 7.4 2.32E-05 11 .
0:01:43 40 1. 34 154 8.0 Z36E-05 10
0:02:19 5. 84 3, 34 8a6 Z37EO-O e 0I

0:02:56 9.0 14.5 4 5.5 9.2 223E-05 0.0 1 1
0:03:35 1. 13.5 45.9 3.5 9.9 235E-05 1.0 1 10:04:17 80 1. 416 75 10.6 2.30E-05 . 11
0:04:51.94. 11.3 2.35E-05 1
0:05:F5 12F12,29-0',

0:0634 11.0 12.5 48.712.9 Z28E-05 1.0 1 1

1 0OE-03 2.0

1A

1.2

1. E-060.

0.6
GA

1 .0 1 •-0 6 02

0.0 5.0 10.0 10.0
Elapsed Time (o ..l 0.0

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Elapsed Trim (min)
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 78-mm Helena WId-I Test Date. 1114/0S

Cell Pressure = 42.0 psi
Inflow Pressure = 40.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.4 psi
Effective Stress : 1.8 psi

Hydraulic Gradient, i = 7.4

N f Sample, D = 7.0 cm
If Sarmle. L = 3.8 cm

Area of Sample, A = 38.32 cm 2

Sample Volume, V = 146.0 cm3

aA = I cmz
ao.,= 1 cm'

Weight of wet sample = 239.7 a I Sample Water Content = 36.6% (%)
Wet Density = 1.6 g/cm3

I DryDensity = 1.20 g/cm3

a,., L (A ) Can# WTofCan WT of CanWT of Can +Water
K3  -n ( A I)'L .Wet Soil Dr/Soil Content

_ _ _ (9) (g) (g) I ),, = q q . * A t r ( V , 9 3 1 . 97 ' 1 0 9 .8 18 9 G. 1 1 3 . 5 5 %

Data, Timea Inflow OutFlow At H Time K Q.t 104 01 C,.

(sec) (cm) (m In) (cnisec)

0:0:00 1.1 24 0 .0,0 22.9 0.06
0:04:19 1.5 23.6 258.9 22.1 4.3 3.03E..06 1,0 0.4 0.4_
0:09:28 -1.9 23. - 0. -M-2f1.3 9.5 Z58E-06 1.0 0.4 0.4
0:13:46 2.2 22.9 258.0 2X.7 13.8 235E-06 1.0 0.3 0.3or
0'.26:22. 3.1, 22.01 755.6 18,9 26.4 Z47E-06 1.0 0.90.

43!:3 a. 20!M j;.12. 15.7 51.6 232E-( 1.0 1.6 1.6
4:6:341 5 1 890 13. 66.6 Z32E0 . . 0.9

2:42:29 10.4 14.8 5755.0 4.4 162.5 Z21E-06 1.0 4.8 4.7
3:08:451 11.51 13.8 1575.9 2.3 188.7 z11 1.0 1.05 1.05

1.00E-03 2.0

1.8

1.6

100E-04 IA

1 O•OE-05 •0.6

OA

106E-06 0.2

0.0 00.0 100.0 160.0 200.0
0 A

Mapsd TbIu nIR) 0.0 50 100.0 0 10.0 2O0.0
Map-d TbMe (raf!!
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. auo-mm mid - 2 Test Date: 1212s/08
Cell Pressure = 42.0 psi

Inflow Pressure 41.1 psi
Outflow Pressre = 40.0 psi

Pressure Difference= 1.1 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, i = 5.0

Diameter of San
Lengit of Sa

Area of Sample, A = 729.66 cm
2

Sample Volume, V= 11120.0 cm
3

an= 1 cm

a,= 1 cm,
Weight of wet sample = 20400.0 g sample Wa

Wet Density = 1.8 g/cm3
I _ I y,= 1.83 3 cm

a,,, *a.O L - T(A ) F Can # WTrof Can WT of CanIWT of Can +,Water4= L [I nSWO iw DrySoil Content

I+12D)I 31.07 1 1,5132 0 140.14 116.67%

Date, Time I Inflow lOutFlowl At I H I Tkne I K I Q.. 1 Q. 1 04. 1 O..X
(8sc) (cm) (min) I (cmnsec)

1 OOE-06 L .j

00 50 100 150 20.0 250 00
Emlptid Time (rain)

00 50 100 150 200 250 300
ECp..d Tim. (.In)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sawie iD. 305-nun East Skis NorthFPR 0-30 cm Test Date :
Cell Pressure = 42.0 psi

Inflow Pressure = 41.0 psi
Outflow Pressre = 40.0 psi

Pressure Difference= 1.0 psi
Effective Stress= 1.5 psi

Hydraulic Gradient i = 4.0

m.
Dia mneter of Sample, D = 30.5 cm

ength of Sample, L = 17.5 cm
Area of Samrnl A= 7296R6 rm 2

SampleVolumeV= 12741.7 cm3

a1 = 1 cm
2

ag= I cmz

Weight of wet sample = 24584.6 g 1 Sample Water Content= 16.6% (%)

Wet Density= 1.9 glcmI Dry Density = 1.93 g/cm 3

a,. d L( | Ca T fCnWT of Can WT of Can + Water
r( JTWet Soil IrSoil contentK - *ao, L LCan# WTofCa n IC(a n I W a Cnten

(a.+a )A*At '(A) 0

Date, Time Inflow OutFlow At H Time K Q,,IQ, 0, _ 0,4
(sC) (C) min) (cm/sec)

0.00:00 0.0 23.7 0.0 23.7 0.0 i
000M02 5.0 19.0 .0 14.0 0.0 6.51Er-04 0.9 5 4.7
0:.00:09 14.0 10.0 7.0 -4.0 0.2 4.10E-04 1.0 9 9
0:00:16 20.0 4.5 7.0 -15.5 0.3 3.25E-04 0.9 6 55

0021 24.0 0.3 .0 -23.7 0.4 3,88E- 1.1 4 4.2
0'00:00 0.0 24.1 -21.0 24.1 0.4
000:02 5.0 19.5 2.0 14 0.4 6.41E-04 0.9 5 4.6
0:0008 12.5 12.2 6.0 -0.3 0.5 3.82E-04 1.0 7- 7.3
0100:14 19.5 5.2 .0 -14.3 0.6 3.86E-04 1.0 6 4.8
Or.002:19 24.0 0 6.0 -2. 0.7 3.56E-04 1.0 4 4
0:.00:00 0.0 24.0 -1.0 4. 0.7
0:0:2M 50 1.5 20 1. -- 0.7 6.41 E-04 0. 5 4.

0:00:08 6.0 18.5 3.0 1.0 0.8 4.02E-04 1.7.5 8ar00:13 175 65 60 -10 0.9 3.73E-04- -

1000:19 225 1. 6.0 -27 1.0 3.76E-04 1.0 5 7.2
1100:00 1 .0 5.4 5.0 -13.6 1.0
0:00.:0.4TO 9. 1.1 5.12E-04 7.5 7.
0:.00:10 1. 100 .0 45 1.2 3.85E49 1. 77
a:.00:15. 95 . . 1. 1.3 3.86E-04 1. 54.
0.00:21 240 06 60 -34 1.4 1 3.53E-041 . 4.5 4.
0:00:00 00 2. -2. 240 1.4 1

0:.0: 0 11.5. 1. 5.4=E-0 0 66
•03:092 .6 3.E.0 7._

0:.00:141 10 5.4 5. 361 1.6 1 4.21E-Mi 1. 5.5 5.

0'.00:19 23.0 1.31 5.0 -21.7 1.7 3.69E-041 1.0 4 4.1
0.00:00 0.0 24.01 -19.0
0.00:031 rJ .3.
0.00:09 14.0 10.21 6.0

1.OOE-03

1.OOE-04

kI.DlE-05 I I I I

0.0 0.5 1.0 1.5
Elapsed Time (minI)

2.0 2.5
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Hydraulic Conductivity Test
ASTM D 5084 - 00

ist Side North Pit 0-30 cm

Outflow Pressre = 40.0 psi Area of Sample, A = 182.41 1 em'
Pressur Difference= 1.0 psi

Effective Stress = 1.5 psi
Hydraulic Gradient. = 8.5

Sample Volume, V 1505.8

a,= 1 cm 2
Welaht of wet sample =

Wet Density =
a 1 SamPle Water Content = -3.8 1 M

0.0 Qt=3 HO DryDensity= 0.00 1 I

a, * a., L ,LJ(ýA_,)l Cane WtofCanK"=(a,, +a_,) A*,6f"(2)(1 )J ~WT of Can +1 Water
J~ry~ol lC01tlt~

I 2 (a I M
-3.83

1.00E-03

I10E-0C
0.0 5.0

i

10.0 16.0

Mqaps* Tme (min)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sanmle LD. 150-mm East SMde North Ptt 0-30 cm Test Date:
Cell Pressure = 41.7 psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference= 0.5 psi
Effective Stress = 1.5 psi

Hydraulic Gradient i = 4.3
Weight of wet sample =

Wet Density= 0.0 1/cm3

Diameter of Sample, D= 15.6 cm
Length of Sample, L = 8.3 cm

Area of Sample, A = 190.09 cm2

Sample Volume, V = 1569.2 cm3

a~n= 1 cmo
a,, = 1 cmn

Sample Water Content = #DIVA)! (%)
Dry Density = #DOI/JO g/cm3

K- , a*a., L L 5ACan # wr rcan wr a a TofCn+atar~

(a.)A*At Ir( £DV0
Date, Time nnw Otlw A H Tie K OV Of Oi O.

(cm)•= (min
0:00:00 0. 40 00 2. .
0:00:39 . 93 390 1. . 9.97E-05 095i.
0:01:04 70 1. 250 1. 11 7.32E-05 10
0:01:33 90 1. 2.0 .3 .66.90E-5 1.
0:02.04 110 1. 10 23 217.11 E-05 1.22
0:02:40( 30 1. 0 -1,7 2 6.81 E-05. .

0:03:20 150 93 4.08. . .91 E-05 1.22
0:04:061 1. . 60 -. . 7.07150 . .
0:05:0 .6..81580B1.9 5. .12 .

0:07A 2.0 09 940 -2.1. 6.3015-05 1.221

0:00:0 . 40 -650 2. .
0:00:37 50 9'4 37'0 1. . 1.04E-04 0.546
0:011:0 . 74 250 1. . 7.31 E-05 1022
0:01:3(; 5. 80 . . 7.31 E1.051 .12.1
0:02::0 10 1. 3. . . 7.34E- 1.05
0:02:341 1. 113 3. -17 04 7.21E-05 1.22
0:03:11 10 9 370 5. 110 7.67E-05 .221
0.03:5 1. . 4. 98 1. 7.23E-05 1.22
0:04: 1. .0 6. 140 1. 6.55E-05 1.222
0.06:041 210 296. -81 1..70E-05 1.221
0:07:331 230 068. 22 1. .70E-05 1.221

0:00:381 50 1. 8. 44 1. 1.011E-04 0.54.
0:01:0 70 1. 5. 04 1. 7.31E-05 .22
0:01:31 9. 54 2. . 697.1315-05 1022
0:02:0 1. 33 310 23 1. 7.2715-05 1.221
0:02: 1. 13 340 -1 1. 7.21E-05 .22
0:03: 1 15 .1 3. 57 1. 7.096-05 t
0.04:0(; -9 9. 7.231-54 .221
0.:04 9j58 0. 7.17E-05 1.22
0:05:M• 2107.1.30 1-501 13 P: 5=4E-005 1.2 22
0:0715] 2.1• ~ 00 1-20 1 2. 7.20E-502 1

1.OOE-03

jl.OOE.04

1.00E-05
0.0 5.0 10.0 15.0

Elapaed Time (min)

20.0 25.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 -O0

Samble I.D. 76-mm East Side North Pit 0-30 cm Test Date:
7.0 cm
4,4 cm

= A2 cm
2

Oulllow Pressre = 40.4 psi
Pressure Difference = 0.3 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, I = 4.7

Sample Volume, V = 170.3 cm
3

aZ = I cm
2

ao= 1 cm'

Weight of wet sample= 361.2 g Sample Wa
Wet Densty = 2.1 gfcm3 _

21.94% (%)
2.12 g/cm

3

a. *a L Can X WT of Can WeT Soilan+ W Sof an+l __

(a,, +a. A*At 2n 30.77 143.59 123.28 21.94%

Dole, ninlm

0:00:0
0:02A
0:13.5
0:00,5

0:01:2
0:030
0:04:2
0:05:4
0:07.5

0:09:2
0:115
0:15:1
0:00t
0:00H
0:025
0:03:1
0:05A
0:06.5
0:08•
0:105
0:11:1
0:12:4
0:14:2
0:18:1
0:18A
0:215

Inflow IOutFiowI At I H I Mme K

1.0 C

1.0

1.0

1.0
1.0
1.0
1.0
1.0

1.0

1.0

1.0

1.0
1.0
1.0
1.0

1.0
1.1
1.0
1.0

12.

2.
1.5

2.

1.5

21

72-3

123

2.
1.5

2

2.

-TV

1.1
2V

20. 3. -18.2 1 51.2 1 9.98E.

I ODE-03

I1.00E-04

l.00E-05

100E-00.
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sanple I.D. 305-rmn East Side North Pit 30-60 cm Test Date: 9119107
Cell Pressure = 42.7 psi

Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi
Effective Stress = 1.49 psi

Hydraulic Gradient, i = 8.4
Weight of wet sample = 24720.8 (g)

Wet Density = 1.6 gkcm 3

Diameter of Sample, D = 3019 cm
Length of Sample, L = 20.3 cm

Area of Sample, A = 750.1 cm2

Sample Volume, V = 15241.4 cm 3

ai = 4 Cm
2

aA = 4 cmZ

Sample Water Content = 6.9 (%)
Dry Density = 1.52 gkcm 3

a. *LCan#WTofCan "WT of Can Wr of Can + Water

K LJ . Cn _ofn I+WetSoil IDrySoil Content
(g) N() N (g)

Date, Time 712:01 23.0 3. 10Time -9 15 1.0 1 12

9/190712:00 0. 24.0 0 24.0 1.
9/19 12:00 30 21.5 18.5 0.1 3.10E-04 0.8 12 10
9/19/2007 12:00 .0 184 120 151 0.3 1.67E-04 0.8 20 12

9/19d07 12:0 11.0 ___14.3 16.0 3.3 2.2 1.52E-04 1.0 16 16.

9/19/2007 12:00 15.0 0.0 13.0 -10 0.5 1.E-04 1 .1 162 1
919M2007 12:001 1.0 5.6 14.0 -1.4 2.8 1.4E-04 1.1 12 17.
9/19f2007 12:011 23.0 .5 21.0 -21.5 3.2 1.36E-0 1.0 16 16.4

9/19 712:011 230. 4.0 0.0 41.0 3.2 - I- . 21

9119r2007 12:001 1.. 21.0 6.0 8.0 .E-0 1 12 1

9/192007 12:001 15 1.3 6.0 9.3 1.11E-04 0.7 12 14
9/19/2007 12:001 1.0 14 12.0 3.2 1.7 1.7-04 1.0 12 124
9/19f2007 12:00 14.0 11.0 14.0 3.0 4.0 1.4E-04 1.1 12 128

9/192007 12:01 17.0 7.6 15.0 -9.4 4.2 1.41E-04 1.1 12 13.6

91=920071t2:011 23 1.5 210 -2. 1.2 1.73E-04 1016 1.

9/19WOW0 12:001 &22. .0 1. .3 2.82E-04 . 1261

9/19207 12:001 1. 14. 120 3. 2.75 4 ,1- 0 1262
9=1/07 12401 11 14. -30 2.0 1.40E-04. 1. 126Z

9/19/ 7 4 11 10 7.. 1. -94120 4.2 1.40E-041 .1520 1 1.

9/19r2007 12:01 20.0 4. 15.0 1-15. 4.5 1 .39E-04 1.0 12 14
9/19,2007 12:01 23.01 1.41 15. -21.6 4.7 1.45E-04 1.0 12 124
919/2007 12:00
9/19t2007 12:00

9/192007 12:00
9/19/2007 12:00

0. 24.01 0.0 24.0 4.7
3. 2_1.0 &_ 18.0 4.8 2.82E-04 1.0 12 12
7.0 172 12.0 10.8 51 0 1.75E-04 08 16 1228

11.0 13.5 18.0 2.5 5.3 1.41E-04 1.1 16 17.2
14.0 10.4 13.0 J -3.6 5.5 149E-04 1,0 12 124
17.0 7.2 15.0 -9.8 5.8 1.36E-04 1.1 12 128
20.0 4.0 15.0 -16.0 6.0 1.42E-04 1.1 12 128
23.0 1.0 17.0 -22.0 6.3 5-041 10 12 12

Cvý-Ea NO• PI I2-24"

I.DE0

1005.-04

I.DDE00

11'

0.0 1.0 2.0 3.0 4.0 0.0 6.0 7.0

spsd Tene(ln)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084- 00

SamDIe I.D. 150-mm East Side North Pit 30-60 cm Test Date:
Cell Pressure= 42.0 psi Diameter of Sample, D = 15.6 cm

Inflow Pressure = 41.0 psi Length of Sample. L = 9.0 cm
Outflow Pressre= 40.0 psi Area of Sample. A = 190.09 cm

2

Pressure Difference= 1.0 psi Sample Volume, V = 1714.1 cm
3

Effective Stress 1.5 psi am = 1 cm
2

Hydraulic Gradient, i = 7.8 ao• = 1 cm

Weight of wet sample = 3150.2 1 Sample Water Content = 21.24% (%)

Wet Density = 1.8 p1cm
3  

Dry Density = 1.83 g/cm
3

K =a. * L CJ(nh#1){1of Can WT or CanWToCa+WteL~n W oran+WetSoill rSoil Cordent

K ~j f a (g)I (g) M%s~ (a,,, + q2 AJA 30.79 03l02 17285 21.24%

Date, Time Ifo u~o t H T~e K Q I 6 Q

00000 0.0 24.0 3.0 24.0 1.2
0:00M8 5.0 19.2 80 14.2 13 3025E-04 10 5 4

0:0117 23.0 15.2 10.0 -2.8 03. 1.89E-04 1.0 2 2.

0:00:33 0.0 2. -7.0 24 3I 4
0:00'. .0 17.0 a.0 14.0 3.6 3.82E-04 1.0 54
0:01 a. 16.0 9.0 5.3 3.8 1. 1.0 3 3
0:01:13 11.0 13. 10.0 2.2 4.0 1.82E-4 0.9 3 2.8
0:00,0 .0 2. -30 240 .

0:00:•8 .0 10.1 1.0 -3.2 4.1 3.5E-04 1.0 3 3.1
0:00:17 & 84 90 84 15 18E0 . .

0:00.30 17 17 1.0 -0.0 4. 1-9E-04 1.0 3 3.1
0:00:40 19.0 5. 90.0 -14.0 4.5 1.E-04 1.0 2 2

0:00109 218.0 3.0 10.0 -18.0 4.7 1.7E-424 1.0 2 2

0:01:01 230w 1.0 1.0 -22.0 4.8 1.851-04 1.0 2 2
0:0100 0. 24.0 -79.0 24.0 4.8
0:00:11 5.0 19. 8.0 14.0 4 3.3E-04 1. 5 5

0:00:1 60 90 . . .4E0 .

0:0027 11.0 13.1 10.0 42. 5 12DE-04 1.0 3 2
0:00:37 14.0 10.0 100 -4.0 5.4 1.91-04 1.0 3 3.1
0:0O:43 17.0 7.0 12.0 -10.0 5.6 1.82E-04 1.0 3 3

O:O0:,OD . 4 7. 40 1

0:00:5O 8 190 5.0 9.0 1.0 .8 1. 1.0 2 20:0027 1i0 1. 13 . w 42E0 W .
0:00:238 4O lv o A . .9-4 10 3 3
0:00501" . 20 1. . .0E0 . .
0:0019 1. . . -40 45 1wl -4 14

0:01'9 21.0 3.0 10.0 -18.0 5.9 1.75E-04 1.0 2 2
0:01:18 23.0 1.0 10.0 -22.0 6.1 1.89E-04 1.0 2 2
0:00:0 . 4. 7. 2. .
0:00.18 50 190 w 4ý . .3 .
0:00:17 & 60 90 80 51 19 .
0:00:27 .0 31 1. .1 53 18 . .
0:00:37 40 1. 0. 40 S 0E-4 . .
0:00:49 70 70 1. o A 19
0:00:58 90 50 90 -4. . .
20:01 210 30 1.0 -- & 59 17E04 .
0:0 ,1: . . Oo 2 O 61189-4 .

1.00E-03

J1.00E-04

1.00E-05 I I I I I I

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Mapsed Time (rin)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 75-4= East Side North Pit 30-60 cm Test Date:
Cell Pressure = 41.7 psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.5 psi

Hydraulic Gradient i = 7.7
Weight of wet sample = 319.8 g

Wet Density= 1.8 gACM3

Diameter of Sample, D = 7.0 cm
Length of Sample, L = 4.6 cm

Area of Sample, A = 38.32 cm 2

Sample Volume, V = 175.2 cm3

a, = 1 cmO
aj= 1 cmz

Sample Water Content = 23.73% (%)
Dry Density = 1.82 gkm3

a, qL Ca1 A~TofCanW fCn ATo a +Vae
K _ __ __ _ ____ci l~vol l~rt

(9 (9) 9) %

Date, Time Inflow OutFlow At H Time K QWAIQ, C6 ____

0:00:0 0.0 2 4. 00 24.0 0.0
0:00: 1.0 5.44E-05 1.1 1.5 1.6
0:02:25 4 5.13E-05 1.0 2 2
0:04:011 .

5  
14960 12.9 4.0 4.97E-05 1.0 2 2

0:06:49 85 154 1680 6.9 6.8 4.73E-05 1.0 3 3
0:10:1 115 124 2100 0.9 10.3 4.37E-05. .0 3 3
0:14: 145 94 2690 -5.1 14.8 4.04E-05 1.0 3 3
0:17: 160 79 1670 -8.1 17.6 3.76E- 1.0 1.5 1.5
0:20: 10.0 1.3 125.0 4.3 50.4 3.69E-05 1.0 1.5 1.5
0:26:14: 12.5 1.7 21.0 -0.8 54.6 3.45E-05 1.0 2.5 2.6
0:28:11 1. 9.7 2.0 -4. 58.8 3.32E-0. 1.0 0
0:31:291 1.0 8 225.0 -7.7 62.6 3.066-05 10 1.5 1.4
0:35:4 1.0 7. 266.0 -9.7 65.6 3.13E-05 1.0 1 1
0:37: 19.0 5.3 23.0 -213.7 73. 2.6815-05 1.0 1
0:39:541 230. .1 37.0 -16.1 79.7 2.99E8-05 1.0 1.2 1.
0:00: 0.0 24.0 -2731.0 24.0 85.4
0:02:231 5.0 21.8 45.0 183 92.9 4.26E.-05 0.0 3 5.
0:05:31 20 3.3 574.0 17.2 23.1 3.76E-05 1.0 3 3
0:08:26 0.0 2.0 3.7-E96. 24. 238.
0:10:311 0. 143 150 43 04 3.50E-05 1. 5 15
0:14:421 25 1. 5. 08 5. 3.29E,-05 .025.
0:18: 1. .7 240 -48 5. 2.91 E-05 .

0:22:41 5.7 8.3 845.0 12.6 22.2 2.6651 05 1 .0 5 5.70:25:43 1. . 8. 97 6. 2.48E-05 1 .11

0:29:1 1. . 1.0 -17 1 6. 2.29E-05 10
0:33:291 1. . 530 -37 7. 2.10E-05 10
0:39:47 2. . 7.0 -61 7. 1.87E-05 1.1212

0:45:31 6.3 1.6 358.0 11.3 44 1.52E-05 1.0 0.7 0.7
0:00:1 .2 16.7 1757.0 92 7 .0 0..
0:07:31 5. 88 410 1. 292.50E-05 .552
0:11:37 70 1. 460 98 9. 2.07E-05 1.22
0:18:011 95 1. 38. 4. 104 1,83E,-05 1.25 25
0:22:401 1. 27 27. . 0. 1.73E-05 1.15
0:33:151 1. 03 050 -. 1. 1.34E-05 1.25 24
0:43:4 1. . 2.0 -. 2. 1.11 E,05 1117t
0:52:4 1. . 4.0 -. 3. 8.42E-06 0.111
0:57:01 1. 7. 25. 96 4.4 7.12E-06 1.04 04
2:32:411 05 33 54. 1. 3. 3.67E-06 103.38
0:00:0 00 40 96. 2. 3.
0:14:0 57 1.1 4. 2. 5. 1.51 E-05 .575.
0:19:261 70 1.1 31. . 5. 1.08E-05 111.14
0:34:0,31 99 10 87. 4. 222 9.37E-06 .029 .
0:47:311 18 1. 0. . 8. 7.72E-06 .192
1:1.2I 40 9.351. 42 1. 5.2815-06 .22 22
1:48:521 1. . 100 -. 4. 3.38E,-06( 01. .
0:00:0 00 2.0 -52.(40 4.
0M:31:3 22563. 12 5. 4.14E,-06 1,1.1.
0:26:5 26 2. 1.0 1. 7. 3.07E-06 1.1313
0:39:531 .1 2.1 770 1 1. 8. 2.47E-061 . . .

0:54:55A401. 2.33E-0 1.
119: 0.9 10.90

31;41:572. 40. 1.30E-06 o1. .

2:11:14 72 67 77. . 7. 1.34E-061 . . .
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2:54:091 8.1 15.8 2575.0 7.7
3:25:161 8.81 15.31 1867.0 1 6.7

4:13:41 9.1 14.81 2905.0 1 5.7
4:27:31 9.3 14.61 837.0 1 5.3 614.6 7.OIE-071 1.0 1 0.2 1 0.2
0:00:001 9.01 15.01 -16058.0 1 6.0 1 614.6

0:31:471 1. 21.91 1065.0 1 20.0 752.8 1.80E-061 1.0 1 0.9 0.9

4:40:051 4.91 18.91 3272.0 1 14.0 1 1001.1 2.21E-071 1.0 1 0.3 0.3

0:17:2( 5.2 18.71 1040.0 1 13.5 1 1137.2 1.1 2E-051 1.0 -F 6y

0:58:0: 14.1 9.81 1608.0 1 -4.3 1 1301.3 1.04E-051 ~1.0 F 5- 1 5
1:11:06 15.8 8.0 779.0 -7.8 1314.3 9.22E-06 1.1 1.7 1.8
0:00:02 3.3 24.0 -4261.0 24.0 1314.3
0:14:21 4.6 19.1 861.0 14.2 1328.7 1.25E-05 1.0 4.9 4.9
0:50:39 13.9 11.0 2178.0 -2.0 1365.0 1.09E-05 1.0 8.1 8.1
1029:36 18.5 5.5 2338.0 -13.0 1403.9 1.03E-05 1.0 5.5 5.5
0:00:0( 0.0 24.03 -5377.0 24.0 1403.9

0:27:02 7.0 16.9 1622.0 9.9 1430.9 1.44E-05 1.0 7 7.1
1:24:58 15.4 8.4 3476.0 -7.0 1488.9 8.07E-06 1.0 8.4 8.5
2:02:34 18.5 5.2 2256.0 -13.3 1526.5 6.70E-06 1.0 3.1 3.2
0:00:00 0.0 24.0 -7354.0 24.0 1526.5
0:06:22 1.5 22.5 382.0 21.0 1532.9 8.13E-06 1.0 1.5 1.5

0:15:25 3.3 20.6 543.0 17.3 1541.9 7.49E-06 1.1 1.8 1.4
0122:521 4.6 19.3 447.0 14.7 1549.4 6.78E-06 1.0 1.3 1.3
0:30:43 5.9 18.0 471.0 12.1 1557.2 6.78E-06 1.0 1.3 1.3
0:36:20 6.8 17.1 337.0 10.3 1562.8 6.87E.-06 1.0 0.9 0.9
o:44:21 8.0 16.0J 481.0 8.0 1570.9 6.44E-06 0.9 1.2 1.1
0:54:041 9.31 14.61 583.0 5.:3 1580.6 ] 6.61E-061 1.1 1!53 1.4
1: 61:4 10.21 13.71 462.0 1 3.5 1588.3 58 .- 6 .0.90.9

1:07:54[ 10.91 13.01 368.0 1 2.1 1 1594.4 5.98E-061 1.0 1 0.7 0.7

0:16:1f 3.31 20.51 624.0 1 17.2 1 1651.7 7.04E-061 1.0 1 2 2
14.6 1659.6 6.45E-061 1.0 1 1.3 1 1.3
12.4 1666.4 6.55E-06 1.0 1.1 t.1

1.OOE-04

1.OOE.05

O 1.00E-06

x 1.00E-07

0.0 500.0 1000.0 1500.0
Elapsed Time |mdn)

2000.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sample LD. 305-mm East Side North P~tt60-90 cm Test Date:
.en Pressure: 41.1 psi

Inflow Pressure = 41.0 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 1.0 psi

Effective Stress= 1.6 psi

Hydraulic Gradient i 4.0

Diameter of Sample, D= 30.5 cm
Length of Sample. L = 17.8 cm

Area of Sample, A = 729.66 cm 2

Sample Volume, V = 12973.3 cm 3

amn= 1 cm,
aout= 1 cm"

Weight ofwet sample= 23949.6 1 Sample Water Content = 0.0 M
Wet Density = 1.8 glcm

3 Dry Density = 1.85 glcm
3

1=a. *a L LjwY T rla WT(fC~r WoC waten.
(a,,,,+ ao.)A*tlA F ) 0.5 362Hi -

Date, Time Inflow Out~low At H Time K Q0.I /l Ch C Qý,
(sec) J-1) jmlnj cnec

0:00:00 . 123.9 0 1.4 0.7
0.00:04 7.0 17.2 4w. 1. 1 4.57E-04 0.0 7 684
0:00:11 1.0 12.3 7.0 0.5 0.2 2.30E-04 1.0 5 5
0.'00:18 1.0. 8.8• 7.0 -7.4 0.3 2.06EF-04 140 4 &.9

0:00:24 19.5 5.6 6.0 -13.4 0.4 203E-04 1.0 3 3
0.100:31 22 , 2.6 7.0 -19.4 045 1.94E-G4 .0- 3 3

000:00 0.0 24.1 -31.0 24,1 0.5
0'004 7.5 17.4 4.0 10.4 2.6 4.77E-04 1.0 7 6.7
0.00:10 11. 12.3 6.0 1.4 0.7 240E-04 1.0 4.5 4.5
0.00:17 15.0 8.1 7.0 -6.7 2.8 2.215-04 1.14 43.
0:00:23 17.0 5.7 6.0 -12.8 0.9 105E-04 1.0 3 3.1
0.-00:30 21.0 2.0 7.0 -18.7 1.0 18835-04 1.0 3 39
0:00:00 0.5 24.1 3n.0 24.1 100
0.00:04 7.€ 17.3 4.0 10.3 1.1 4.81E-04 1.0 7 6,8
0,00:10 11.45 12.7 G.0 1.2 11.2 243E-04 1ý0 4.5 4.0
0..1016 15.CT 9.3 8.0 -F.7 1.3 -- 0•EMT-04 1.0 3.5 374
0.'00:.22 18.0 0.3 6.0 -11.7 1.4 1.98E-04 1.0 3 3
0,400:29 2140 3.2 7.0 -17.8 1.5 1.O1E-O4 1.0 3 3.1
0:00:00 0.0 24.0 -N9.0 24.0- .5
0-00:04 7.0 17.2 4.0 10.2 1.6 4682E-04 1.0 7 &B8
0t0:1M0 11,0 13.2 0.0 2.2 1.7 1 2.12E-04 10 4 4
0.400:15 14.0 10.2 5.0 -3.8 148 ZIOE..04 I1.0 3 3
0,00:21 17.0 7.3 6.0 -9.7 140 1.89E-04 1.0 3 29
0MIS2 19.51 4,6 5.0 -14.9 1.9 219E-04 1.1 2.5 2.7
0-00):00 0.0 24.0 -20.0 240 24U0
0,00:04 6.56 17.7/ 4.0 11.2 2.1 4.44E-04 1.0 0.5 8.3
0.00:10 11.0l 13.2 0.0 2.2 2.2 2.3SE'04 1.0 4.5 4.5
0*00:15 14.0j 10.2 5.0 -3.8 2-.-3 Z1E-4 103 3-
0.00:21 17.0l 7.3 6.0 -9.7 244 1.8915-041 1.0 3 2.9
0:00:29 19.51 4.6 5.0 -14.9 2.4 2.19E-04 1.1 2.5 Z.7

0:000 00 24.1 -26.0 24.1 2.5
0.'00:04 0.5= 17.8 4.0 11.3 2.6 4.4415-04 1.0 0.5 0,3
0:W1:10 11.0 1363 0.0 2.3 217 2.37E-04 1.0 4.5 4.5-
0:00:5 -14.0 -10,€ 50 - 4. 70 1 2.8 2.21E-04 1.1 3 363
0O0:O21 17.0 7.0 am0 -10.0 2.9 1.93E-04 1.0 3 3

0 : 0 2 0 0 4 .0 .0-1.0 3 .0 7 1 3 E -0 4 1 .0 3 3
0,'00:331 22.51 1.41 8.0 1-21.1 3.1 200E-04, 1.0 2.5 2z6

1.00E-03

.i.

1.00E-06

I- - '- %- b.,. ~

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

a*.•dTinme (min)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover

Sample I.D. South Pit 0-30 cm Test Date :

Outflow Pressre = 40.0 psi

Pressure Difference = 1.0 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, i = 3.7

Area of Sample, A = 729.66 cm2

Sample Volume, V = 13900.0 cm
3

ai= I cm,

aw= 1 cm,

Weight of wet sample= 23400.1 g Sample Water Content = 8.41% (%)
Wet ensty = 1.7 gfcm

3 Dry Densiy = 1.68 g/cm
3

K= a. *a L L4f(AF/I)1 C # " - wrofCan[+WT of Can olWater

. + A210.3J 433.121 403.42 1 8.41%

Date, Time Inflow OutFlow At H ime K Q1 C6 Q4. _ _

(ae) (cm) (min) (cmlaec) ____ ___

0:0000 0.0 24.0 0.0 24.0 0.0
0:00105 5.3 20.0 5.0 14.7 0.1 2.71 E- 0.8 5.3 4
0:00:15 78 ia.0 1 7.10O-05

0:0029 10.1 1.0 14.0 5.8 05 5.E-05 0.9 2.3 2
0:OOA.4 12.0 14.0 15.0 2.0 0.7 4.57E-05 1.1 1.9 2
0:01:01 13.8 ii.8 17.0 -2.0 1.0 4.37E-05 1.2 1.8 2.2
0:01:1 16.8 10.01 18.0 1-5. 1.3 4.150-0 0.9 2 1.8
0:01:38 17.5 8.0 19.0 -9.5 I.e 4.08-05 1.2 1, 2
0:01.19 19.2 .01 21.0 -13.2 2.0 3.90E-05 1.2 1.7 2
0:0221 20.9 4.0 22.0 -18.9 2A 3.97E-0 1.2 1.7 2
0:00:00 0.0 24.0 -141.0 24.0 N
0:00:0e 5 20.0 8.0 145 25 1.73E.04 0.7 5.5 4
0:00:21 8.0 17.8 13.0 9.8 2.8 5.720-0 0.9 2.5 2.2
0:00:.34 10. 18.0 13.0 8.0 3.0 4.8-05 0.9 2 1.8
0:00A9 1. 1. 150 2.1 3.2 4.56E-05 1.1 1.9 2
0:01.61 13.7 12.0 17.0 -1.7 3.5 4.14E-05 1.1 1.8 2
0:0124 15.5 10.0 18.0 -5.5 3.8 4.13E-05 1.1 1. 2
0:014A3 17.3 .0 19.0 -9.3 4.1 4.150-05 1.1 1.8 2
0:02:03 18.9 8.0 20.0 -12.9 45 347E-05 1.3 1.8 2
0:02261 20.8 4.0 23.0 -16.8 4.8 3.99E-05 1. 1.9 2
0:00:00 0. 24.0 -146.0 24.0 4.8
0:00:05 5.2 20.0 5.0 14. 4.9 2.8E-0 0.8 5.2 4
0:00:10 7.5 18.0 11.0 10.5 5.1 e.150-05 0.9 2.3 2
0:00:29 9.5 18.0 13.0 8.5 5.3 5.10E-05 1.0 2 2

0:01201 7.7 18. 13.0 1.3 7.6 5.10E-05 0 2 2
0:01:19 153 10 00 -3 61 41E0 11 1.2
0:01:38 170 80 10 90 G AE0 1. 17 2

0:02:22 2. . 40 -66 72 38 -5 11 I

0:00,00 . 0o 90 1. AI3E0 . .
0:00:22 77 1. 30 13 76 61E0 . .
0:00:37 . .0 1. 1 74.4 .0 22

0:01:08 13 120 1. -13 8 AE0 1. 16 2

0:01:20 15 00 1. -. 2 86 42E0 . 19 2

0:02,07 210 1.7 9
0:02:28 05 40 10 -0 97 42E0 . .

1.00E-03

E

I1.00E-04

•i ,00E-05

I I I

0.0 2.0 4.0 6,0 0.0 10:0 12.0

Bapsed 
•me (Bin)

0.0 2.0 4.0 8.0 8.0 10.0 12.0
Elapsed 1m (m ink)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084- 00

Sample I.D. 150-mm East Side South Pit 0-30 cm Test Date :
Cell Pressre = 41.7 Dal I

Inhowreaue= 40.5 DOl
Outflow Presse = 40.0 DSl

, 0 = 15.6 cm
o, L = 9.3 cm
*, A = 190.09 cm

2

Pressure Difference = 0.5 psi Sample Volume, V : 1762.4 cm
3

a,= 1 cm
2

Effective Stress - 1.5 psi

Hydraullc Gradient, I = 3.8 a,= 1 cm2

Welaht of wet sample 3330.7 a Sample Water Content = 19.61% (%M
Wet Density 1.9 a/n

3 i oDry Density = 1.89 /=cm
3

K -aAaf L ( h) can 0 wr of c.wro an~ w ofCn+V
KAAL42II1 25.02 ~F1 76 11587 19.61%

K 0-.Ia- C. Q_

S1.006-03

1.00r,04

I 1.00E-05

l I I I I I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

EM"qWs The (ran)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 76-mm East Side South Pit 0-30 cm Test Date :
Cell Pressure = 41.8 psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.2 psi

Pressure Difference = 0.3 psi
Effective Stress = 1.5 psi

Hydraulic Gradient, i = 4.7
Weight of wet sample = 323.3 a

Met Density = 1.9 g/cm 3

Diameter of Sample, D = 7.0 cm
Length of Sample, L = 4.4 cm

Area of Sample, A = 38.32 cm2

Sample Volume, V = 170.3 cm3

Anf= 1 cm
2

a,, = 1 cmz

Sample Water Content = 23,77% (%)
Dry Density = 1.89 g/cm3

a. *aot L Lf(NI1). Can # WT of Can WT of Can WT of Can + Water

K,- LJ H'), + Wet Soil DrSoil Content
((g) 1a(g) I (g) 3 (%)-I(ai + o A t 30.ý)81 1184g.46 1154.95 123.77%

Date, Time Inflow OutFlow At H Time K Q.. I Qh Q. _Q.4

_ (ec) (cm) (min) (cmsec)
0:00:00 0.0 24.0 0.0 24.0 0.0
0:03:36 4.3 19.7 216.0 15.4 3.6 5.68E-05 1.0 4.3 4.3
0:0455 5.5 18.5 79.0 13.0 4.9 4.99E-05 1.0 1.2 1.2
0:06:34 7.0 17.0 99.0 10.0 6.6 5.40E-05 1.0 1.5 1.5
0:09:13 9.0 15.0 159.0 6.0 9.2 5.02E-05 1.0 2 2
0:12:39 11.0 13.0 206.0 2.0 12.7 4.50E-05 1.0 2 2
01702 13.0 11.0 263.0 -2.0 17.0 4.19E-05 1.0 2 2
0:19:53 14. 10.0 171.0 -4.0 19.9 3.75E-05 1.0 1 1
0:22:48 14.9 9.1 175.0 -5.8 22.8 3.69E-05 1.0 0.9 0.9
0:30:38 16.5 7.5 470.0 -9.0 30.6 2.90E-05 1.0 1.6 1.6
0736:07 17.4 6.6 329.0 -10.8 36.1 2.84E-05 1.0 0.9 0.9
0:41:22 18.1 5.9 315.0 -12.2 41.4 2.69E-05 1.0 0.7 0.7
0:53:48 19,0 5.0 746.0 -14.0 53.8 1.76E-05 1.0 0.9 0.9
t1641 19.7 4.3 1373.0 -15.4 76.7 9.28E-06 1.0 0.7 0.7
1:42:36 20.1 3.9 1555.0 -16.2 102.6 5.64E-06 1.0 0.4 0.4
0:00;00 0.0 24.0 -6156.0 24.0 102.6
0:02:15 2.5 21.5 135.0 19.0 104.9 5.05E-05 1.0 2.5 2.5
0:0439 4.5 19.5 144.0 15.0 107.3 4.23E-05 1.0 2 2
0:10:20 8.0 16.0 341.0 8.0 112.9 3.67E-05 1.0 3.5 3.5
0:14:15 9.7 14.3 235.0 4.6 116.9 3.07E-05 1.0 1.7 1.7
0:18:07 11.0 13.1 232.0 21 120.7 2.56E-05 0.9 1.3 1.2
0:22:08 12.0 12.1 241.0 0.1 124.7 2.17E-05 1.0 1 1
0:27:25 13.0 11.1 317.0 -1.9 130.0 1.81E-05 1.0 1 1
0:35:02 14.1 10.1 457.0 -4.0 137.6 1.47E-05 0.9 1.1 1
0:42:10 14.9 9.3 428.0 -5.6 144.8 1.33E-05 1.0 0.8 0.8
0:00:00 0.2 23.8 -2530.0 23.6 144.8
0:05:00 2.0 21.9 300.0 19.9 149.8 1.67E-05 1.1 1.8 1.9
0:10:31 3.6 20.3 331.0 16.7 155.3 1.42E-05 1.0 1.6 1.6
0:16:51 5.0 18.9 380.0 13.9 161.7 1.17E-05 1.0 1.4 1.4
0:22:34 6.0 17.9 343.0 11.9 167.4 9.95E-06 1.0 1 1
0:32:21 7.4 16.5 587.0 9.1 177.2 8.76E-06 1.0 1.4 1.4
0:38:12 8.0 15.9 351.0 7.9 183.0 6.70E-06 1.0 0.6 0.6
0:50:32 9.1 14.8 740.0 5.7 195.3 6.18E-06 1.0 1.1 1.1
0:56:05 9.5 14.4 333.0 4.9 200.9 5.28E-06 1.0 0.4 0.4
2:29:41 12.1 11.9 5616.0 -0.2 294.5 2.26E-06 1.0 2.6 2.5
0:00:00 0.0 24.0 -981.0 24.0 294.5
0:13:38 1.2 22.7 818.0 21.5 308.1 4.04E-06 1.1 1.2 1.3
0:33:13 2.5 21.3 1175.0 18.8 327.7 3.23E-06 1.1 1.3 1.4
0:47:10 3.2 20.6 837.0 17.4 341.7 2.48E-06 1.0 0.7 0.7
1:12:04 4.3 19.6 1494.0 15.3 366.6 2.18E-06 0.9 1.1 1
1:49:06 5.4 18.5 2222.0 13.1 403.6 1.63E-06 1.0 1.1 1.1
0:00:00 0.0 24.0 -654.0 24.0 403.6
0:12:32 0.7 23.4 752.0 22.7 416.1 2.26E-06 0.9 0.7 0.6
0:27:49 1.8 22.3 917.0 20.5 431.4 3.26E-06 1.0 1.1 1.1
0:41:00 2.6 21,5 791.0 18.9 444.6 2.88E-06 1.0 0.8 0.8
0:55:21 3.2 20.9 861.0 17.7 459.0 2.05E-06 1.0 0.6 0.6
1:20:21 4.0 20.1 1500.0 16.1 484.0 1.63E-06 1.0 0.8 0.8
1:42:23 4.5 19.6 1322.0 15.1 506.0 1.20E-06 1.0 0.5 0.5
2:11:57 4.9 19.2 1774.0 14.3 535.6 7.31E-07 1.0 0.4 0.4
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2:54:38 5.5 18.6 2561.0 13.1 578.2 7.81E-07 1.0 0.6 0.6
3:25:45 5.8 18.3 1867.0 12.5 609.4 5.50E-07 1.0 0.3 0.3
4:14:18 6.3 17.8 2913.0 11.5 657.9 6.02E-07 1.0 0.5 0.5
4:28:09 6.4 17.7 831.0 11.3 671.8 4.30E-07 1.0 0.1 0.1
0:00:00 0.0 24.0 -16089.0 24.0 671.8
0:10:19 1.6 22.3 619.0 20.7 682.1 7.12E-06 1.1 1.6 1.7
0:27:40 3.5 20.3 1041.0 16.8 699.5 5.46E-06 1.1 1.9 2
1:28:15 7.5 16.2 3635.0 8.7 760.1 3.84E-06 1.0 4 4.1
2:17:22 9.7 14.0 2947.0 4.3 809.2 3.14E-06 1.0 2.2 2.2
2:58:23 10.8 12.9 2461.0 2.1 850.2 2.14E-06 1.0 1.1 1.1
3:32:10 11.6 12.1 2027.0 0.5 884.0 2.04E-06 1.0 0.8 0.8
4:00:12 12.1 11.6 1682.0 -0.5 912.0 1.63E-06 1.0 0.5 0.5
4:35:54 12.7 11.0 2142.0 -1.7 947.7 1.63E-06 1.0 0.6 0.6
4:55:01 13.2 10.6 1146.0 -2.6 966.8 2.40E-06 0.8 0.5 0.4
0:00:00 0.0 24' -17700.0 24.0 966.8

0:12:43 1.3 22.7 2 763.0 21.4 979.5 4.51E-06 1.0 1.3 1.3
0:00:00 0.0 24.0 -763.0 24-.0 979.5
0:20:04 2.2 218. 1204.0 19.6 999.6 4.95E-06 1.0 2.2 2.2
0:52:16 4.4 19.5 1932.0 15.1 1031.8 3.52E-06 1.0 2.2 2.3
2:49:45 9.0 14.9 7049.0 5.9 1149.3 2.41E-06 1.0 4.6 4.6
3:09:56 9.5 14.4 1211.0 4.9 1169.4 1.81E-06 1.1 0.5 0.5
3:31:33 9.9 14.0 1297.0 4.1 1191.1 1.40E-06 1.0 0.4 0.4
4:01:27 10.5 13.4 1794.0 2.9 1221.0 1.58E-06 1.0 0.6 0.6
4:36:32 12.2 11.7 2105.0 -0.5 1256.0 4.21E-06 1.0 1.7 1.7
4:55:57 12.9 12.2 1165.0 -1.9 1275.5 3.50E-06 1.0 0.7 0.7
5:29:51 14.0 9.9 2034.0 -4.1 1309.4 3.47E-06 1.0 1.1 1.1
5:56:38 14.7 9.2 1607.0 -5.5 1336.1 3.102E-06 1.0 0.7 0.7
6:09:22 15.0 2.9 764.0 -6.1 1348.9 2.98E-06 1.0 0.3 0.3
0:00:00 0.0 24.0 -22162.0 24.0 1348.9
0:13:05 1.5 22.4 785.0 20.9 1362.0 5.26E-06 1.1 1.5 1.6
0:49:23 4.7 19.3 2178.0 14.6 1398.3 4.33E-06 1.0 3.2 3.1
1:28:18 7.4 16.5 2335.0 9.1 1437.2 4.16E-06 1.0 2.7 2.8
1:57:04 9.1 14.8 1726.0 5.7 1466.0 4.01E-06 1.0 1.7 1.7
2:55:02 11.7 1202 3478.0 0.5 1523.9 3.60E-06 1.0 2.6 2.6
3:32:53 13.1 10.8 2271.0 -2.3 1561.8 3.55E-06 1.0 1.4 1.4
0:00:00 0.0 24.0 -12773.0 24.0 1561.8
0:05:26 0.8 23.3 326.0 22.5 1567.2 6.02E-06 0.9 0.8 0.7
0:17:15 2.0 22.1 709.0 20.1 1579.1 4.63E-06 1.0 1.2 1.2

0:23:48 2.6 21.4 393.0 18.8 1585.6 4.73E-06 1.3 0.6 0.7
0:30:27 3.2 20.8 399.0 17.6 1592.3 4.44E-06 1.0 0.6 0.6
0:00:003 0.0 24.0 -1827.0 24.0 1592.3

0:05:53 0.7 23.4 353.0 22.7 1598.2 4.81E-06 0.9 0.7 0.6
0:15:19 1.6 22.5 557.0 20.9 1607.5 4.37E-06 1.0 0.9 0.9
0:22:15 2.2 21.9 425.0 19.7 1614.6 3.96E-06 1.0 0.6 0.6
0:30:30; 3.0 21. 495.0 18.2 1622.8 4.39E-.06 0.9 0.8 0.7
0:36:11 3.5 20.7 343.0 17.2 1628.5 4.36E-.06 1.0 0.5 0.5
0:43:45 1 4.1 20.1 452.0 16.0 1636.1 4.08E-06 1to 0.6 0.6
0:55:02 5.0 19.2 677.0 14.2 1647.3 4.26E-06 1,0 0.9 0.9
1:01.44 5.5 18.7 402.0 13.2 1654.0 4.15E-06 1.0 0.5 0.5
1:07:28 5.9 18.2 344.0 12.3 165.8 4.48E-06 1,3 2. ,
1:12:06 6.2 17.9 278.0 11.7 1664.4 3.78E-06 1.0 .3 20.3
1:18:42 6.7 17.4 396.0 10.7 1671.0 4.53E-06 1.0 1 0.5 0.5
1:48:19 8.5 15.6 1777.0 7.1 ] 1700.6 3.92E-06 1.0 1 1.8 1.8

1.00E-04

.> 1.00E-05

u 1.00E-06
.S

: 1.00E-07

2000.0

9 % 99 -~

I I

0.0 500.0 1000.0

Elapsed Time (min)

1500.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

South P

Outflow Pressre = 40.0 psi I Area of Sample. A = 729.66 cm 1
Pressure Difference= 1.0 psi

Effective Stress = 1.5 psi
Hydraulic Gradient, 1 = 4.0

Sample Volume, V 12973.3 cm
3

a~= 1 cm2
a,~t= 1 cm

2

Weiaht of wet sample =
Wet Density =

22888.2 a Sample Water Content = 14.73% 1%)
1.8 gkm

3 j Dr Density = 1.76 iilcm3

a17,~A * L (L ) Ca# Wof Can AT cf Can Arrofsn +[Weer

(a. +a , )±aA*N'l At 2 {3.0 1_ _ 264.22 234.78 1 14.73%

De, Time I Inflow IOut9Fow At H Time K o.
Omin) I (OmlsOC)

¶ .OOE-03

1.0015,04

I
= 1.00E-05

- -~-~ ~

0.0 1.0 2.0 3.0
Eiapsed ime (iin)

4.0 6.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sample LO. 150-mm East Side, South Pit 3040 Test Date:
U011 'ressure = 41. ( psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress= 1.5 psi

Liameter o0 Sample, u = io.; cm
Length of Sample, L = 8.6 cm

Area of Sample, A = 182.41 cm
2

Sample Volume, V = 1563.7 cm
3

am = 1 cm
2

aout = 1 cm,Hydraulic Gradient. i = 4.1
Weight ofwet sample= 2993.3 1 Sample Water Content= 20.66% (

Wet Density = 1.9 g/cmI Dry Density = 1.91 g/cm
3

K- .a*a. L can # TofCn fCn W o anMe
KMSoil DySoil Content

"-(g) I (g) I (g) I (%),(a *A t 2506 16788 1 4343 2066%

I - - I - I - Y - - Y - I -
Date. Time I Inflow I OutFiow I a I M I This K Q., Q., Q.

0:00:29

01:01

0.:01:16
0:0133
0101256
0.)22•7

9.

12.

17.

23.
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