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ABSTRACT 
 
This peer-reviewed study demonstrates that engineering properties of cover soils change while 
in service and that long-term engineering properties should be used as input to models 
employed for performance assessments.  Recommendations for appropriate input are made 
based on the data that were collected.  Increases in the saturated hydraulic conductivity, 
saturated volumetric water content, and the air entry suction (as characterized by van 
Genuchten’s α parameter) occurred due to formation of soil structure, regardless of climate, 
cover design, or service life.  Substantial changes in hydraulic conductivity were observed in 
some geosynthetic clay liners (GCLs) that did not hydrate completely and underwent cation 
exchange. Changes in geomembranes and geosynthetic drainage layers were modest or small, 
and computations based on antioxidant depletion rates suggest that the minimum service life of 
geomembranes is on the order of 50-125 yrs (the actual service life will be longer). The findings 
indicate that covers should be monitored to ensure that they are functioning as intended.  
Monitoring using pan lysimeters combined with secondary measurements collected for 
interpretive purposes is recommended. Future research investments should include an 
evaluation of remote sensing technologies for cover monitoring and analog studies to estimate 
properties of earthen and geosynthetic cover materials corresponding to service lives of 100s to 
1000s of years. 
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EXECUTIVE SUMMARY 
 

In this peer-reviewed study, final covers at test facilities and operating waste containment 
facilities were exhumed to evaluate how the properties of the cover materials changed 4.0-8.9 yr 
after installation (6.3 yr on average).  Field tests were conducted, samples were collected, 
laboratory testing was performed, and data analyses were conducted. The findings demonstrate 
that engineering properties of cover soils change while in service and that long-term engineering 
properties should be used as input to models employed for performance assessments.  
Recommendations for appropriate input are made based on the data that were collected. 
 

Changes in hydraulic properties occurred in all cover soils evaluated due to the formation of soil 
structure, regardless of climate, cover design, or service life.  The saturated hydraulic 
conductivity and the α parameter for the soil water characteristic curve (SWCC) increased, 
which reflects formation of larger pores due to pedogenic processes such as wet-dry and 
freeze-thaw cycling.  Larger changes were observed for soils with lower as-built saturated 
hydraulic conductivity and soils with a greater proportion of clay particles in the fines fraction.  
Hydraulic properties of the cover soils were similar when exhumed, regardless of the as-built 
condition.  Test scale had a significant effect on the hydraulic properties, with conditions near 
field-scale obtained using 0.3-m test specimens. 
 

Substantial changes were also observed in some geosynthetic clay liners (GCLs).  Analysis 
showed that GCLs have very low saturated hydraulic conductivity (< 5x10-11 m/s) when placed 
on a moist subgrade (water content > 10%) and covered with a geomembrane and cover soil 
soon after installation.  GCLs installed under other conditions can be much more permeable.  
GCLs that underwent and maintained complete hydration with osmotic swell retained low 
hydraulic conductivity even when Na was replaced by Ca and Mg provided they did not 
dehydrate.  GCLs that undergo osmotic swell and are covered with a geomembrane surcharged 
with cover soils are expected to retain low hydraulic conductivity provided the geomembrane 
remains intact.  
 

Changes in geomembranes and geosynthetic drainage layers were modest or small.  Analysis 
of antioxidants in geomembranes showed that antioxidant depletion was reasonably consistent 
with expectations based on first-order kinetics and laboratory-measured depletion rates.  Based 
on antioxidant depletion, the minimum service life of geomembranes is on the order of 50-125 
yrs.  Actual service lives may be longer but are difficult to predict based on the limited 
information available today. 
 

Because changes in the engineering properties of cover materials are commonplace, and 
significant in some cases, monitoring of covers should be conducted to ensure they are 
functioning as intended.  Monitoring using pan lysimeters combined with secondary 
measurements collected for interpretive purposes (water content, temperature, vegetation 
surveys, etc.) is recommended. Future research investments should explore how remote 
sensing technologies can be used for cover monitoring. 
 

This study represents a snap shot in the evolution of final covers approximately 5 to 10 yr after 
construction.  Additional research investments are needed to more accurately and completely 
define very long-term properties of earthen and geosynthetic cover materials corresponding to 
100s or 1000s of years.  These research investments should include analog studies of natural 
environments where earthen and natural polymeric materials exist as well as accelerated 
laboratory experiments that can be used to develop predictive degradation models. 
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                                       ABBREVIATIONS 
 
Acronyms 
 
ACAP Alternative Cover Assessment Program 
 
BC bound cations 
 
CEC cation exchange capacity 
 
CMH chilled mirror hygrometer 
 
CMP common midpoint 
 
D diameter 
 
DW deionized water 
 
ET evapotranspiration 
 
GCL geosynthetic clay liner 
 
GDL geosynthetic drainage layer 
 
GM geomembrane 
 
GPR ground penetrating radar 
 
H depth of water in outer ring of SDRI 
 
HDPE high density polyethylene 
 
Hb height of water in bubbling tube in BH relative to base of borehole 
 
I infiltration rate 
 
ICP-OES inductively coupled plasma – optical emissions spectrometry 
 
Is ionic strength 
 
K hydraulic conductivity 
 
Lf depth of the wetting front 
 
LLDPE linear low density polyethylene 
 
MARV minimum average role value 
 
MDR charge ratio of monovalent to divalent soluble cations 
 
MFI melt flow index 



xxii 

 
MSW municipal solid waste 
 
OIT oxidation induction time 
 
PET potential evapotranspiration 
 
Q volumetric flow rate 
 
RMD ratio of monovalent to divalent cations in a solution 
 
SC soluble cations 
 
SDRI sealed double-ring infiltrometer 
 
SI swell index 
 
SW standard water (0.01 M CaCl2) 
 
SWCC soil water characteristic curve 
 
TDR time domain reflectometry 
 
BH borehole permeameter 
 
TCM total soluble cations charge per mass 
 
USCS Unified Soil Classification System 
 
USEPA US Environmental Protection Agency 
 
 
Western Symbols 
 
Ca calcium 
 
Cl chlorine 
 
K potassium 
 
KF field-measured saturated hydraulic conductivity 
 
Ks saturated hydraulic conductivity 
 
Ksa as-built saturated hydraulic conductivity 
 
KSDRI field-measured hydraulic conductivity with SDRI 
 
Ksi in-service saturated hydraulic conductivity 
 
KBH field-measured hydraulic conductivity with BH permeameter 



xxiii 

 
n shape parameter in van Genuchten’s equation 
 
nLS shape parameter in van Genuchten’s equation from large-scale tests 
 
nSS shape parameter in van Genuchten’s equation from small-scale tests 
 
na shape parameter in van Genuchten’s equation from as-built test section 
 
Na sodium 
 
Mg magnesium 
 
p p statistic from t-test 
 
t t statistic from t-test 
 
Xm mole fraction of monovalent cations 
 
 
Greek Symbols 
 
α shape parameter in van Genuchten’s equation 
 
αa shape parameter in van Genuchten’s equation from as-built test section 
 
αLS shape parameter in van Genuchten’s equation from large-scale tests 
 
αSS shape parameter in van Genuchten’s equation from small-scale tests 
 
γdmax maximum dry unit weight on compaction curve 
 
θ volumetric water content 
 
θr residual volumetric water content 
 
θs saturated volumetric water content 
 
Θ effective saturation 
 
σ standard deviation 
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APPENDIX A.4 – EXHUMATION OF UNDERWOOD, NORTH DAKOTA SITE 
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APPENDIX B - SEALED DOUBLE-RING INFILTROMETER (SDRI) DATA





SDRI Test - Altamont - Composite Cover

Date:
Project:

4/2/2007
Altamont

Installer: XW
Analyst: CHB

Fixed variables:
L= 150 cm
A = 22500 cm

2

a 77.69 cm2

Dp= 30.48 cm

Assume Unit Gradient in Analysis

Temporal Variables:
Time Reading (cm) A Time (s) Time (h)

4/3/07 16:16 56.5
4/3/07 16:33 54.0 1020 0.28
4/3/07 16:52 50.8 1140 0.60
4/3/07 17:13 47.3 1260 0.95
4/3/07 17:37 43.4 1440 1.35
4/3/07 17:57 40.1 1200 1.68
4/3/07 18:30 35.4 1980 2.23
4/3/07 18:45 33.7 900 2.48
4/3/07 19:00 31.6 900 2.73
4/3/07 19:15 29.9 900 2.98
4/3/07 19:30 28.0 900 3.23
4/3/07 19:32 56.5 120 3.27
4/4/07 9:50 3.0 51480 17.57
4/4/07 9:58 58.0 480 17.70

4/4/07 10:32 55.7 2040 18.27
4/4/07 11:34 51.0 3720 19.30
4/4/07 12:19 46.5 2700 20.05
4/4/07 12:37 57.5 1080 20.35
4/4/07 13:34 50.7 3420 21.30
4/4/07 14:50 42.0 4560 22.57
4/4/07 15:50 33.0 3600 23.57
414/07 16:50 25.0 3600 24.57
4/4/07 17:50 18.0 3600 25.57
4/4/07 18:50 9.4 3600 26.57
4/4/07 19:30 3.0 2400 27.23

i I (cm/s)

1.94 4.35E-06
1.94 4.98E-06
1.94 4.93E-06
1.94 4.81 E-06
1.94 4.88E-06
1.94 4.21 E-06
1.94 3.35E-06
1.94 4.14E-06
1.94 3.35E-06
1.94 3.75E-06
1.94
1.94 1.85E-06
1.94
1.94 2.00E-06
1.94 2.24E-06
1.94 2.96E-06
1.94
1.94 3.53E-06
1.94 3.39E-06
1.94 4.44E-06
1.94 3.95E-06 K (cm/s)
1.94 3.45E-06 4.1 E-06
1.94 4.24E-06
1.94 4.73E-06

1.OOE+00

5

1.00E-02

1.OOE-01

2 1.OOE-04

1.OOE-05

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

Elapsed Time (h)
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SDRI Test - Altamont - Store-and-Release Cover
Date:
Project:

4/20-007
Altamont

Installer: XW
Analyst: CHB

Fixed variables:
L= 150 cm

A = 22500 cm
2

a = 77.69 cm
2

Dp= 22.86 cm

Assume Unit Gradient in Analysis

Temporal Variables:
Time Reading (cm) .4 Time (s) Time (h) K (cmn/s)
15:48 49.0
15:50 40.0 120 0.03 2.59E-04
15:52 32.5 120 0.07 2.16E-04
15:54 24.0 120 0.10 2.45E-04
1556 15.0 120 0.13 2.59E-04
15:57 10.5 60 0.15 2.59E-04
16:02 52.0 300 0.23
16:04 49.0 120 0.27 8.63E-05
16:06 41.8 120 0.30 2.07E-04
16:08 33.8 120 0.33 2.30E-04
16:10 25.8 120 0.37 2.30E-04
16:14 9.5 240 0.43 2.35E-04
16:24 50.0 600 0.60
16:26 40.5 120 0.63 2.73E-04
16:28 30.5 120 0.67 2.88E-04
16:30 22.0 120 0.70 2.45E-04
16:40 55.0 600 0.87
16:42 48.0 120 0.90 2.01 E-04
16:44 40.4 120 0.93 2.19E-04
16:46 33.0 120 0.97 2.13E-04
16:48 25.5 120 1.00 2.16E-04
16:50 18.5 120 1.03 2.01E-04
16:52 12.0 120 1.07 1.87E-04
17:03 57.0 660 1.25
17:05 50.0 120 1.28 2.01E-04
17:07 42.0 120 1.32 2.30E-04
17:10 31.0 180 1.37 2.11E-04
17:12 23.5 120 1.40 2.16E-04
17:14 16.5 120 1.43 2.01E-04
17:16 9.0 120 1.47 2.16E-04
9:27 58.5 1.47
9:29 56.0 120 1.50 7.19E-05
9:31 53.0 120 1.53 8.63E-05
9:33 50.0 120 1.57 8.63E-05
9:36 46.0 180 1.62 7.67E-05
9:38 43.1 120 1.65 8.34E-05
9:41 38.0 180 1.70 9.78E-05
9:47 30.0 360 1.80 7.67E-05
9:51 21.0 240 1.87 1.29E-04
9:54 16.7 180 1.92 8.25E-05
9:56 14.0 120 1.95 7.77E-05
9:58 11.1 120 1.98 8.34E-05
10:00 8.2 120 2.02 8.34E-05
10:08 58.2 480 2.15
10:11 54.7 180 2.20 6.71E-05
10:15 49.8 240 2.27 7.05E-05
10:19 44.8 240 2.33 7.19E-05
10:24 38.4 300 2.42 7.37E-05
10:28 33.1 240 2.48 7.63E-05
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10:32 28.0 240 2.55 7.34E-05
10:37 21.8 300 2.63 7.14E-05
10:41 16.6 240 2.70 7.48E-05
10:46 10.0 300 2.78 7.60E-05
10:49 6.0 180 2.83 7.67E-05
11:03 57.2 840 3.07
11:05 54.7 120 3.10 7.19E-05
11:07 52.1 120 3.13 7.48E-05
11:09 49.5 120 3.17 7.48E-05
11:11 46.9 120 3.20 7.48E-05
11:13 44.1 120 3.23 8.06E-05
11:15 41.5 120 3.27 7.48E-05
11:17 38.9 120 3.30 7.48E-05
11:19 36.0 120 3.33 8.34E-05
11:21 33.4 120 3.37 7.48E-05
11:23 30.3 120 3.40 8.92E-05
11:25 27.8 120 3.43 7.19E-05
11:27 25.2 120 3.47 7.48E-05
11:29 23.0 120 3.50 6.33E-05 K (cm/s)
11:31 20.5 120 3.53 7.19E-05 7.OE-05
11:33 18.0 120 3.57 7.19E-05
11:35 15.5 120 3.60 7.19E-05
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SDRI Test - Apple Valley - Clay Cover

Date: 3/30/2007
Project: Apple Valley

Fixed variables:
L = 150 cm
A = 22500 cm2

a 77.69 cm 2

Dp= 33.02 cm

Installer: XW
Analyst: CHB

Temporal Variables:
Time Reading (cm)
10:40 41.0
10:45 37.0
10:50 31.8
10:55 26.6
11:00 21.7
11:05 16.6
11:10 11.0
11:13 55.0
11:16 50.4
11:20 46.0
11:25 40.3
11:30 35.0
11:35 30.0
11:40 24.6
11:45 19.8
11:50 14.9
11:55 9.8
12:05 49.5
12:10 44.5
12:15 39.5
12:20 34.5
12:25 29.5
12:30 24.6
12:35 19.8
12:40 15.0

/J Time (s) Time (h) K (cm/s)

300 0.08 4.60E-05
300 0.17 5.99E-05
300 0.25 5.99E-05
300 0.33 5.64E-05
300 0.42 5.87E-05
300 0.50 6.45E-05
180 0.55 -8.44E-04
180 0.60 8.82E-05
240 0.67 6.33E-05
300
300
300
300
300
300
300
600
300
300
300
300
300
300
300

0.83 6.10E-05
0.91 5.75E-05
1.00 6.22E-05
1.08 5.52E-05
1.16 5.64E-05
1.25 5.87E-05

1.50 5.75E-05
1.58 5.75E-05
1.67 5.75E-05
1.75 5.75E-05
1.83 5.64E-05
1.92 5.52E-05 5.SSE-05
2.00 5.52E-05

1.OOE-03

E

V1.0OE-04

0

1.00E-05

0.00 0.50 1.00 1.50 2.00 2.50

Elapsed Time (h)
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SDRI Test - Cedar Rapids - Clay Cover

L = 610 cm

A = 372100 cm
2

a = 77.69 cm 2

Dp= 25.4 cm

Date Time Bag On
6-Jun-06 15:10 2503.6

15:51
16:24 2724.4
18:07

7-Jun-06 8:35 2449.3
10:36
10:42 2042.2
11:35
11:39 1928.3
13:39
13:42 1731.3
15:45
15:51 1604.3
17:20

8-Jun-06 8:29 2448.3
9:58
10:04 1980.9
11:50
11:52 1787.0
13:58
14:05 1535.0
15:04

i 1.04

Bag Off A Time (s) Time (h) I (cm/s) K (cm/s)

828.1 2460 0.68 3.03E-05 2.91 E-05

2450.1 6180 2.40 1.97E-06 1.89E-06

2042.2 7260 4.42 2.49E-06 2.39E-06

1928.3 3180 5.30 1.59E-06 1.53E-06

1731.3 7200 7.30 1.22E-06 1.17E-06

1604.3 7380 9.35 7.65E-07 7.34E-07

1421.9 5340 10.83 1.52E-06 1.46E-06

1980.9 5340 12.32 3.89E-06 3.73E-06

1787.0 6360 14.08 1.35E-06 1.30E-06

1535.0 7560 16.18 1.48E-06 1.42E-06

1446.0 3540 17.17 1.12E-06 1.07E-06

Avg K
1 .27E-06

1.OOE-04

E

- 1.00E-05

1.00E-06

1.00E-07 . . . . . . .

0.00 5.00 10.00 15.00 20.00

Elapsed Time (h)
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SDRI Test - Cedar Rapids - Composite Cover
L= 610 cm i 1.04
A= 372100 cm

2

a = 77.69 cm
2

Dp= 25.4 cm

Date Time Bag On Bag Off dI Time (s) Time (h) I (cm/s) K (cm/s)
7-Jun-06 8:40 2508.6

10:16 2315.0 5760 1.60 1.49E-06 1.43E-06
10:33 2315.0
11:35 2224.5 3720 2.63 1.08E-06 1.04E-06
11:39 2224.5
13:27 1906.4 6480 4.43 2.18E-06 2.09E-06
13:37 1906.4
15:31 1746.8 6840 6.33 1.04E-06 9.96E-07
15:46 1746.8
17:17 1671.9 5460 7.85 6.1OE-07 5.85E-07

8-Jun-06 8:28 2636.7
10:06 2474.0 5880 9.48 1.23E-06 1.18E-06
10:11 2474.0
11:53 2187.0 6120 11.18 2.08E-06 2.OOE-06
11:55 2187.0
13:54 1815.0 7140 13.17 2.32E-06 2.22E-06
14:03 1815.0
15:03 1631.0 3600 14.17 2.27E-06 2.18E-06

Avg K
2.13E-06

1.OOE-04

E

1.OOE-05

0

1.00E-06

1.00E-07 . . . . .

0.00 5.00 10.00 15.00

Elapsed Time (h)
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SDRI Hydraulic Conductivity - Helena - Store-and-Release Cover

Inner Ring Side Length (ft) 5.00
Inner Ring Side Lengh (cm) 152.40
Inner Ring Area (cm') 23225.76

Average Head (in) 14.00
Average Head (cm) 35.56

Standpipe Diameter (cm) 5.00
Standpipe Area (cm") 19.63

Inflow
Date, Time Reading Inflow At t Q K

(cm) (mL) (sec) (sec) (mUs) (cmls)

9:15 34 0.0
9:52 41 137.44468 2220.0 2220.0 0.0619 2.7E-06
10:02 50 176.71459 600.0 2820.0 0.2945 1.3E-05
10:10 57.5 147.26216 480.0 3300.0 0.3068 1.3E-05
10:17 65 147.26216 420.0 3720.0 0.3506 1.5E-05
10:26 73.1 159.04313 540.0 4260.0 0.2945 1.3E-05
10:34 80.5 145.29866 480.0 4740.0 0.3027 1.3E-05
10:42 87.7 141.37167 480.0 5220.0 0.2945 1.3E-05
t0_49 93.5 113.88273 420.0 5640.0 0.2711 1.2E-05
10:55 40.5 -1040.6526 360.0 6000.0 -2.8907 -1.2E-04
11:02 49.5 176.71459 420,0 6420.0 0.4207 1.8E-05
11:10 55.8 123.70021 480.0 6900.0 0.2577 1.lE-05
11:19 64.4 168.86061 540.0 7440.0 0.3127 1.3E-05
11:25 69.9 107.99225 360.0 7800.0 0.3000 1.3E-05
11.31 76 119.77322 360.0 8160.0 0.3327 1.4E-05
11:38 83.0 137.44468 420.0 8580.0 0.3272 1.4E-05
11:46 92.6 188.49556 480.0 9060.0 0.3927 1.7E-05
11:53 98.5 115.84623 420.0 9480.0 0.2758 1.2E-05
11:58 29.0 -1364.6293 300.0 9780.0 -4.5488 -2.OE-04
12:02 34.1 100.13827 240.0 10020.0 0.4172 1.8E-05
12:09 41.2 139.40817 420.0 10440.0 0.3319 1.4E-05
12:16 48.0 133.51769 420.0 10860.0 0.3179 1.4E-05

Average IAE-05

I .OE-04

*~I.OE-05

-5

1.QE-OS
0.0 2000.0 4000.0 6000.0

l"me (sec)
8000.0 10000.0 12000.0
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SDRI Test - Monticello - Store-and-Release Cover

Date: 7/24/2007 Installer: XW
Project: Monticello Analyst: CHB

Fixed variables:
L = 150 cm
A = 22500 cm 2

a = 77.69 cm 2

Dp= 35.56 cm

Temporal Variables:
Time Reading (cm) A Time (s) Time (h) K (cmls)
10:45 57.0
10:49 51.0 240 0.07 8.63E-05
10:56 40.5 420 0.18 8.63E-05
10:59 34.9 180 0.23 1.07E-04
11:02 30.0 180 0.28 9.40E-05
11:05 25.3 180 0.33 9.02E-05
11:08 20.8 180 0.38
11:11 15.8 180 0.43 9.59E-05
11:14 11.2 180 0.48 8.82E-05
11:17 6.3 180 0.53 9.40E-05
11:25 53.5 480 0.67
11:28 47.5 180 0.72 1.15E-04
11:33 39.6 300 0.80
11:35 36.5 120 0.83 8.92E-05
11:38 32.0 180 0.88 8.63E-05
11:41 27.0 180 0.93 9.59E-05
11:44 22.5 180 0.98
11:47 18.0 180 1.03 8.63E-05
11:50 13.5 180 1.08 8.63E-05
11:53 8.5 180 1.13 9.59E-05
11:56 56.2 180 1.18
11:59 51.8 180 1.23 8.44E-05
12:02 47.2 180 1.28 8.82E-05
12:05 43.0 180 1.33
12:08 38.5 180 1.38 8.63E-05
12:11 34.0 180 1.43 8.63E-05
12:14 29.5 180 1.48 8.63E-05
12:18 23.5 240 1.55 8.63E-05
12:21 20.0 180 1.60 6.71E-05
12:24 15.0 180 1.65 9.59E-05
12:27 10.5 180 1.70
12:30 6.0 180 1.75 8.63E-05

Avg K
8.50E-05

1.OOE-03

z

1.00E-04 4%. °.

1.OOE-05
0.00 0.50 1.00 1.50 2.00

Elapsed Time (h)
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Alt. SDRI Hydraulic Conductivity - Poison - Store-and-Release Cover

Inner Ring Side Length (ft)
Inner Ring Side Lengh (cm)
Inner Ring Area (Cm2

)

Average Head (in)

Average Head (cm)

Standpipe Diameter (cm)

Standpipe Area (cm 2
)

5.00
152.40

23225.76

14.00

35.56

5.00

19.63

Inflow

Reading DtDate, Time Inflow t Q K
(cm) (mL) (sec) (sac) (mL/s) (cm/s)

9:12 59 0.0
9:36 52.1 135.48118 1440.0 1440.0 0.0941 4.lE-06

9:51 48.8 64.795348 900.0 2340.0 0.0720 3.1E-06
10:00 46.2 51.050881 540.0 2880.0 0.0945 4.lE-06
10:13 41.5 92.284284 780.0 3660.0 0.1183 5.1E-06
10:23 36.6 96.211275 600.0 4260.0 0.1604 6.9E-06
10:33 31.4 102.10176 600.0 4860.0 0.1702 7.3E-06

10:43 25.9 107.99225 600.0 5460.0 0.1800 7.7E-06
10:54 19.5 125.66371 660.0 6120.0 0.1904 8.2E-06
11:04 13.2 123.70021 600.0 6720.0 0.2062 8.9E-06
11:14 6.9 123.70021 600.0 7320.0 0.2062 8.9E-06
11:23 58.5 -1013.1636 540.0 7860.0 -1.8762 -8.1E-05
11:33 53.7 94.24778 600.0 8460.0 0.1571 6.8E-06
11:49 45.9 153.15264 960.0 9420.0 0.1595 6.9E-06
12:08 35.4 206.16702 1140.0 10560.0 0.1808 7.8E-06

12:18 29.0 125.66371 600.0 11160.0 0.2094 9.OE-06
12:28 22.5 127.6272 600.0 11760.0 0.2127 9.2E-06
12:38 16.1 125.66371 600.0 12360.0 0.2094 9.OE-06
12:51 8.2 155.11614 780.0 13140.0 0.1989 8.6E-06

Average 8.9E-06

1.DE-05

I- .0E-06

I. 1OE-07

1.DE-08

- ~

0.0 2000.0 4000.0 
6000 im 00. 10000.0 12000.0 14000.0
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Cony. SDRI Hydraulic Conductivity - Poison - Composite Cover

Inner Ring Side Length (ft)

Inner Ring Side Lengh (cm)

Inner Ring Area (cm
2
)

Average Head (in)

Average Head (cm)

Standpipe Diameter (cm)

Standpipe Area (cm2)

5.00

152.40

23225.76

14.00

35.56

5.00

19.63

Inflow
ReadingDate, Time Inflow Dt t Q K

(cm) (mL) (sec) (sec) (mL/s) (cm/s)

9:34 55.5 0.0

9:50 52.5 58.904862 960.0 960.0 0.0614 2.6E-06

10:01 50.5 39.269908 660.0 1620.0 0.0595 2.6E-06

10:14 46.7 74.612826 780.0 2400.0 0.0957 4.1E-06

10:24 44.6 41.233404 600.0 3000.0 0.0687 3.OE-06

10:34 42.5 41.233404 600.0 3600.0 0.0687 3.OE-06

10:44 40 49.087385 600.0 4200.0 0.0818 3.SE-06

10:55 37.7 45.160394 660.0 4860.0 0.0684 2.9E-06

11:05 35.5 43.196899 600.0 5460.0 0.0720 3.1E-06

11:21 31.7 74.612826 960.0 6420.0 0.0777 3.3E-06

11:34 28.9 54.977871 780.0 7200.0 0.0705 3.OE-06

11:50 25 76.576321 960.0 8160.0 0.0798 3.4E-06

12:08 20.6 86.393798 1080.0 9240.0 0.0800 3.4E-06

12:29 15.5 100.13827 1260.0 10500.0 0.0795 3.4E-06

12:51 10.5 98.17477 1320.0 11820.0 0.0744 3.2E-06

Average 3.4E-06

1.OE-05

E

Z, 1.OE-06

r~0

S1.OE-07

1.GE-08

p

0.0 2000.0 4000.0 
6
000fme (ser 

0
.O 10000.0 12000.0 14000.0

B-10



SDRI Test - Sacramento - Thin Store-and-Release Cover

Date: Installer: XW
Project: Sacramento Analyst: CHB

Fixed variables:
L = 150 cm Assume Unit Gradient in Analysis
A = 22500 cm

2

a 77.69 cm
2

Dp cm

Temporal Variables:
Time Reading (cm) J Time (s) Time (h) K (cm/s)

3:50 59
3:52 56.5 120 0-03 7.19E-05
3:53 51.5 60 0.05 2.88E-04
3:54 46 60 0.07 3.17E-04
3:55 40.5 60 0.08 3.17E-04
3:56 34.5 60 0.1 3.45E-04
3:57 29 60 0.12 3.17E-04
3:58 23 60 0.13 3.45E-04
3:59 17.5 60 0.15 3.17E-04
4:00 12 60 0.17 3.17E-04
4:06 55.5 360 0.27
4:07 50 60 0.28 3.17E-04
4:08 44.5 60 0.3 3.17E-04
4:09 39 60 0.32 3.17E-04
4:10 33.5 60 0.33 3.17E-04
4:11 27.5 60 0.35 3.45E-04
4:12 22 60 0.37 3.17E-04
4:13 16.5 60 0.38 3.17E-04
4:14 11 60 0.4 3.17E-04

Avg K
3.2E-04

1.00E+00

u 1.00E-01

LOOE-02

3 1.OoE-03

2 1.00E-04

1.00E-05 ,

0 0.1 0.2 0.3 0.4 0.5

Elapsed Time (h)

B-11



SDRI Test - Sacramento - Thick Store-and-Release Cover

Date: Installer: XN
Project: Sacramento Analyst: CHB

Fixed variables:
L = 150 cm Assume Unit Gradient in Analysis

A = 22500 cm
2

a= 77.69 cm
2

Dp= cm

Temporal Variables:
Time Reading (cm) A Time (s) Time (h) K (cmrs)

11:03 56
11:07 50.7 240 0.07 7.63E-05
11:10 45 180 0.12 1.09E-04
11:13 39 180 0.17 1.15E-04
11:16 33.8 180 0.22 9.98E-05
11:19 28.7 180 0.27 9.78E-05
11:22 23.2 180 0.32 1.06E-04
11:25 18 180 0.37 9.98E-05
11:28 12.6 180 0.42 1.04E-04
11:31 7.4 180 0.47 9.98E-05
11:40 51.5 540 0.62
11:43 46 180 0.67 1.06E-04
11:46 40.2 180 0.72 1.11E-04
11:49 35 180 0.77 9.98E-05
11:52 29.5 180 0.82 1.06E-04
11:55 25.6 180 0.87 7.48E-05
11:58 19.2 180 0.92 1.23E-04
12:01 14.5 180 0.97 9.02E-05
12:06 53.8 480 1.1
12:09 49.5 180 1.15 8.25E-05
12:12 44 180 1.2 1.06E-04
12:15 38.9 180 1.25 9.78E-05
12:18 33.8 180 1.3 9.78E-05
12:21 28.6 180 1.35 9.98E-05
12:24 23.4 180 1.4 9.98E-05
12:27 18.2 180 1.45 9.98E-05

Avg K
9.85E-05

1.OOE-03

E

= 1.ooE-04 0& .. ..0-00--- . .

.3

1.OOE-05

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Elapsed Time (h)

B-12
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Single-Stage Constant Head Borehole Test - Altamont - Composite Cover

Project:
Data:
Test ID:

Altamont Decomissioning
04/03/07
TSB-C1

Installer, XW
Analyst: CHB

Analysis using Horslev's isotropic

constant head solution

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm'):
R. (cm):

L (cm):

Temporal Variables:

Time
4/3/07 15:03
4/3/07 15:51
4/3/07 16:18
4/3/07 16:52
4/3/07 17:13
4/3/07 17:38
4/3/07 17:57
4/3/07 18:30
4/3/07 18:45
4/3/07 19-00
4/3/07 19:15
4/3/07 19:30
4/4/07 9:44

4/4/07 10:31
4/4/07 11:34
4/4/07 12:34
4/4/07 13:34
4/4/07 14:50
4/4/07 15:50
4/4/07 16:50
4/4/07 17:50
4/4/07 18:50
4/4/07 19:30

30.48

79.8

10

30.48

R (cm)
29.2
41.1
42.1
43.1
43.8
44.6
45.1
46.0
46.5
47.0
47.5
48.0
73.4
75.0
77.0
78.6
80.5
82.5
84.5
86.0
87.8
89.3
90.5

Computations:

Q (cml/s)

3.30E-01
4.93E-02
3.91E-02
4.43E-02
4.26E-02
3.50E-02
3.63E-02
4.43E-02
4.43E-02
4.43E-02
4.43E-02
3.96E-02
4.53E-02
4.22E-02
3.55E-02
4.21E-02
3.50E-02
4.43E-02
3.32E-02
3.99E-02
3.33E-02
3.99E-02

Time (d) K (cm/s)

0.033 9.72E-05
0.052 1.45E-05
0.076 1.15E-05
0.090 1.31E-05
0.108 1.25E-05
0.121 1.03E-05
0.144 1.07E-05
0.154 1.31E-05
0.165 1.31E-05
0.175 1.31E-05
0.185 1.31E-05
0.778 1.17E-05
0.811 1.33E-05
0.855 1.24E-05
0.897 1.05E-05
0.938 1.24E-05
0.991 1.03E-05
1.033 1.31E-05
1.074 9.80E-06
1.116 1.18E-05
1.158 9.80E-06
1.185 1.18E-05

K (cm/s)
1.1E-05

1.O0E-03

1.00E-04 *

0

. 1.00E-05 UU

1.00E-06

0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400

Time (d)

C-1



Single-Stage Constant Head Borehole Test - Altamont - Composite Cover

Project:

Date:

Test ID:

Altamont Decomissioning

03/30/07

TSB-C2

Installer: XW
Analyst: CHB

Analysis using Horslev's isotropic
Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

Ra (cm):

L (cm):

Temporal Variables:

Time
4/3/07 15:03

4/3/07 15:51
4/3/07 16:18

4/3/07 16:52
4/3/07 17:13
4/3/07 17:38

4/3/07 17:57
4/3/07 18:30
4/3/07 18:45

4/3/07 19:00

4/3/07 19:15
4/3/07 19:30

4/4/07 9:44

4/4/07 10:31

4/4/07 11:34
4/4/07 12:34

4/4/07 13:34

4/4/07 14:50
4/4/07 15:50
4/4/07 16:50
4/4/07 17:50

4/4/07 18:50

4/4/07 19:30

30.48

79.8

10

30.48

R (cm)
29.5
31.0

31.8
32.7
33.4

34.0
34.4
35.4
35.7

36.1

36.7

37.0

61.2

62.8

64.6
66.0
67.6
69.7
71.5
72.6

74.4
75.7
76.6

constant head solution

Computations:

Q (cm
3
/s) Time (d) K (cm/s)

4.16E-02 0.033 1.22E-05

3.94E-02 0.052 1,16E-05

3.52E-02 0.076 1.04E-05

4.43E-02 0.090 1.31E-05

3.19E-02 0.108 9.41E-06

2.80E-02 0.121 8.25E-06

0.144
2.66E-02 0.154 7.84E-06

3.55E-02 0.165 1.05E-05

5.32E-02 0.175 1.57E-05
2.66E-02 0.185 7.84E-06

3.77E-02 0.778 1.11E-05

4.53E-02 0.811 1.33E-05

3.80E-02 0.855 1.12E-05

3.1OE-02 0.897 9.15E-06

3.55E-02 0.938 1.05E-05

3.68E-02 0.991 1.08E-05

3.99E-02 1.033 1.18E-05

2.44E-02 1.074 7.19E-06

3.99E-02 1.116 1.18E-05

2.88E-02 1.158 8.49E-06
2.99E-02 1.185 8.82E-06

K (cm/s)
S.1E-A6

1.00E-03

6

1.00E-04

0U

1.00E-06

0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400

Time (d)

C-2



Single-Stage Constant Head Borehole Test - Altamont - Composite Cover

Project:

Date:

Test ID:

Altamont Decomissioning

04/03/07

TSB-C3

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time
413/07 15:03
4/3/07 15:51

4/3/07 16:18

4/3/07 16:52

4/3/07 17:13

4/3/07 17:38

4/3/07 17:57

4/3/07 18:30

4/3/07 18:45

4/3/0719:00

4/3/07 19:15

4/3/07 19:30

4/4/07 9:44

4/4/0710:31

4/4/07 11:34

4/4/07 12:34

4/4/07 13:34

4/4/07 14:50

4/4/07 15:50

4/4/07 16:50

4/4/07 17:50

4/4/07 18:50

4/4/07 19:30

30.48

79.8

10

30.48

R (cm)

46.7

49.0

50.0

51.3

52.1

53.2

53.7
54.8

55.4

55.9

56.4

56.9

80.0

81.2

82.7

84.2

85.4

87.2

88.6

89.7

91.1

92.1

93.0

Computations:

Q (cm3/s)

6.37E-02

4.93E-02

5.09E-02

5.07E-02

5.85E-02

3.50E-02

4.43E-02

5.32E-02

4.43E-02

4.43E-02

4.43E-02

3.60E-02

3.40E-02

3.17E-02

3.33E-02

2.66E-02

3.15E-02

3.10E-02

2.44E-02

3.10E-02

2.22E-02

2.99E-02

Installer: XW

Analyst: CHB

Analysis using Horslev's Isotropic

constant head solution

Time (d) K (cm/s)

0.03333 1.88E-05

0.05208 1.45E-05

0.07569 1.50E-05

0.09028 1.49E-05

0.10764 1.72E-05

0.12083 1.03E-05

0.14375 1.31E-05

0.15417 1.57E-05

0.16458 1.31E-05
0.17500 1.31E-05

0.18542 1.31E-05

0.77847 1.06E-05

0.81111 1.00E-05

0.85486 9.33E-06

0.89653 9.80E-06

0.93819 7.84E-06

0.99097 9.28E-06

1.03264 9.15E-06

1.07431 7.19E-06

1.11597 9.15E-06

1.15764 6.53E-06

1.18542 8.82E-06

K (cmIs)
7.9E-06

1.00E-03

1.OOE-04

1.00E-05

1.00E-06

0.00000 0.20000 0.40000 0.60000 0.80000 1.00000 1.20000 1.40000

Time (d)

C-3



Single-Stage Constant Head Borehole Test - Altamont - Composite Cover

Project:
Date:
Test ID:

Altamont Decomissioning

04/03/07

TSB-C4

Installer. XW
Analyst: CHB

Analysis using Horslev's Isotropic

constant head solution

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time R (cm)
4/3/07 15:03 30.0

4/3/07 15:51 30.7
4/3/07 16:52 31.5
4/3/07 17:38 32.2

4/3/07 18:30 32.9
4/3/07 19:00 33.2
4/3/07 19:30 33.6

4/4/07 9:44 47.0
4/4/07 10:31 47.9
4/4/07 11:34 48.9

4/4/07 12:34 49.8
4/4/07 13:34 50.8
4/4/07 14:50 51.9

4/4/07 15:50 53.2
4/4/07 16:50 54.0
4/4/07 17:50 54.9

4/4/07 18:50 55.6

30.48

79.8

10

30.48

Computations:

Q (cm
3
/s) Time (d) K (cm/s)

1.94E-02 0.03333 5.72E-06
1.74E-02 0.07569 5.14E-06
2.02E-02 0.10764 5.96E-06
1.79E-02 0.14375 5.28E-06
1.33E-02 0.16458 3.92E-06
1.77E-02 0.18542 5.23E-06
2.09E-02 0.77847 6.15E-06
2.55E-02 0.81111 7.51E-06
2.11E-02 0.85486 6.22E-06

2.00E-02 0.89653 5.88E-06

2.22E-02 0.93819 6.53E-06
1.93E-02 0.99097 5.67E-06

2.88E-02 1.03264 8.49E-06
1.77E-02 1.07431 5.23E-06
2.OOE-02 1.11597 5.88E-06

1.55E-02 1.15764 4.57E-06

K (cm/s)
5.2E-06

1.00E-03

.• 1.OOE-04

.A_ 1.00E-04 -

0

1.0OE-06

0.00000 0.20000 0.40000 0.60000 0.80000 1.00000 1.20000 1AO000

Time (d)

C-4



Single-Stage Constant Head Borehole Test - Altamont -Store-and-Release Cover

Project:
Date:
Test ID;

Altamont Decomissioning

04/02/07

TSB-A1

Installer, XW
Analyst: CHB

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time R (cm)
14:03:00 33.3
14:11:00 38.2
14:20:00 42.7
14:31:00 47.2

14:41:00 50.8
14:56:00 55.5
15:37:00 65.1
15:58:00 69.2
16:32:00 75.1
16:53:00 78.1
17:24:00 82.2
17:35:00 83.6
17:47:00 85.0
17:53:00 85.7
18:11:00 87.7

9:34:00 31.0
10:01:00 33.9
10:20:00 35.8
10:52:00 39.1

30.48

79.8

10

60.96

Analysis using Horslev's isotropic

constant head solution

Time (d) K (cm/s)

Computations:

Q (cm
3
/s)

8.15E-01

6.65E-01
5.44E-01

4.79E-01

4.17E-01
3.11E-01

2.60E-01

2.31E-01

1.90E-01
1.76E-01
1.69E-01

1.55E-01

1.55E-01
1.48E-01

1.43E-01

1.33E-01

1.37E-01

0.0056

0.0118
0.0194
0.0264
0.0368
0.0653
0.0799
0.1035
0.1181
0.1396
0.1472
0.1556
0.1597
0.1722

0.1910
0.2042
0.2264

1.37E-04

1.12E-04

9.15E-05

8.05E-05

7.01E-05

5.24E-05

4.37E-05

3.88E-05

3.19E-05

2.96E-05

2.85E-05

2.61E-05

2.61E-05

2.48E-05

2.40E-05

2.24E-05

2.31E-05

K (cm/s)

2.4E-05

1.00E-03

..
- 1,OOE-04

0

1.00E-05

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500

Time (d)

C-5



Single-Stage Constant Head Borehole Test - Altamont - Store-and-Release Cover

Project:

Date:

Test ID:

Aftamont Decomissioning

04/02/07

TSB-A2

Installer: XW

Analyst: CHB

Analysis using Horslev's isotropic

constant head solution

Fixed Variables:

Casing Diameter (cm):

Sta ndpipe Area (cM
2
):

R, (cm):

L (cm):

Temporal Variables:

Time R (cm)

14:12:00 31.0
14:21:00 34.1

14:32:00 38.1

14:42:00 41.2

14:56:00 46.0

15:37:00 57.5

15:58:00 63.7

16:32:00 72.6

16:53:00 77.9

17:24:00 85.7

17:35:00 88.6

17:47:00 91.4

17:53:00 93.2

18:11:00 97.8

9:35:00 34.0

9:48:00 37.8
10:01:00 41.7

10:21:00 47.4

10:52:00 56.4

30.48

79.8

10

60.96

Computations:

Q (cm
3
/s)

4.58E-01

4.84E-01

4.12E-01

4.56E-01

3.73E-01

3.93E-01

3.48E-01

3.36E-01

3.35E-01

3.51E-01

3.10E-01

3.99E-01

3.40E-01

1.64E-01

3.89E-01

3.99E-01

3.79E-01

3.86E-01

Time (d) K (cm/s)

0.006 7.70E-05

0.014 8.13E-05

0.021 6.93E-05

0.031 7.67E-05

0.059 6.27E-05

0.074 6.60E-05

0.097 5.85E-05

0.112 5.64E-05

0.133 5.63E-05

0.141 5.90E-05

0.149 5.22E-05

0.153 6.71E-05

0.166 5.71E-05

2.76E-05

0.175 6.54E-05

0.184 6.71E-05

0.198 6.37E-05

0.219 6.498-05

K (cm/s)

6.5E-05

1.00E-03

E

1.00E-04

1.008-05

0.000 0.050 0.100 0.150 0.200 0.250

Time (d)

C-6



Single-Stage Constant Head Borehole Test - Altamont - Store-and-Release Cover

Project: Altamont Decomissloning Installer: XW
Date: 04/02/07 Analyst: CH8
Test ID: TS8-A3

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time R (cm)

14:25:00 31.5

14:27:00 41.2

14:30:00 56.1

14:33:00 70.1

14:35:00 79.2
14:37:00 88.1
14:39:00 96.7

15:30:55 30.0

15:31:50 32.4
15:33:00 35.4

15:34:40 40.2
15:35:30 42.9

15:38:35 51.4

15:40:15 56.2

15:44:15 67.2

15:46:00 72.1

15:49:15 81.0
15:50:30 84.5

15:51:30 87.2

15:52:30 89.9
15:53:30 93.1

15:54:30 95.4

15:55:30 98&0

15:56:17 100.0
15:27:00 32.0

15:30:00 37.6
15:32:00 45.6
15:34:00 50.9

15:36:00 56.2
15:40:00 66.8

15:42:00 71.8

15:44:00 76.7

15:46:00 81.8

15:48:00 86.8

15:50:00 91.8

15:52:00 96.8

30.48

79.8

10

60.96

Analysis using Horslev's isotropic

constant head solution

Computations:

Q (cm
3
/s) Time (d) K (cm/s)

6.45E+00

6.61E+00

6.21E+00

6.05E+00

5.92E+00
5.72E+00

3.48E+00

3.42E+00

3.83E+00

4.31E+00

3.67E+00

3.83E+00

3.66E+00

3.721+00

3.64E+00

3.72E+00

3.59E+00

3.59E+00

4.26E+00

3.06E+00

3.46E+00

3.40E+00

2.48E+00
5.32E+00
3.52E+00
3.52E+00
3.52E+00

3.33E+00

3.26E+00

3.39E+00

3.33E+00

3.33E+00

3.33E+00

0.001 1.08E-03
0.003 1.11E-03
0.006 1.04E-03

0.007 1.02E-03

0.008 9.95E-04
0.010 9.626-04

0.011

0.012 5.85E-04
0.012 5.75E-04

0.014 6.44E-04
0.014 7,24E-04
0.016 6.16E-04

0.017 6.44E-04
0.020 6.156-04
0.021 6.26E-04
0.024 6.12E-04
0.025 6.26E-04

0.025 6.04E-04

0.026 6.04E-04

0.027 7.16E-04
0.027 5.14E-04
0.028 5.81E-04

0.029 5.716-04

0.031 4.17E-04
0.032 8.94E-04
0.033 5.936-04

0.035 5.93E-04
0.038 5.93E-04

0.039 5.59E-04
0.040 5.48E-04

0.042 5.70E-04

0.043 5.59E-04

0.045 5.59E-04

0.046 5.59E-04

C-7



9:46:00 30.3
9:50 35.1

9:55 40.5

10:02 46.9

10.09 53.5
10:16 59.4
10:22 64.2

10:29 69.8

10:44 81.2

10:53 87.5

11:01 93.9

11:28 30.0
11:30 31.9

11:34 35.1

11:37 37.5

11:40 40.0

11:43 42.3

11:46 44.6

11:52 49.0

12:00 55.0

12:09 61.7
12:19 68.6

12:29 75.8
12:37 81.5

12:51 91.0

1.60E+00

1.44E+00

1.22E+00

1.25E+00

1.12E+00
1.06E+00

1.06E+00

1.01+E00

9.31E-01

1.06E+00

1.26E+00

1.06E+00
1.06E+00

1.11E+00

1.02E+00
1.02E+00

9.75E-01

9.98E-01
9.90E-01
9.18E-01

9.58E-01

9.48E-01

9.03E-01

0.049 2.68E-04

0.052 2.41E-04

0.057 2.04E-04

0.062 2.11E-04

0.067 1.88E-04

0.071 1.79E-04

0.076 1.79E-04

0.086 1.70E-04

0.093 1.57E-04

0.098 1.79E-04

0.117
0.118 2.12E-04

0.121 1.79E-04

0.123 1.79E-04

0.125 1.86E-04

0.127 1.71E-04

0.129 1.71E-04

0.133 1.64E-04

0.139 1.68E-04

0.145 1.66E-04

0.152 1.54E-04

0.159 1.61E-04
0.165 1.59E-04

0.174 1.52E-04

K (cm/s)
1.6E-04

1.00E-03

i~ ~ 404014 ...

1.00E-04

0.000 0.050 0.100 0.150 0.200

Time (d)

C-8



Single-Stage Constant Head Borehole Test - Altamont - Store-and-Release Cover

Project:
Date:
Test ID:

Altamont Decomissioning
04/02/07
TSB-A4

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (crmi):

R. (cm):

L (cm):

30.48

79.8

10

60.96

Temporal Variables:

Time R (cm)
14:22:00 32.7

14:24:00 36.5
14:29:00 43.1
14:34:00 49.4
14:36:00 51.7
14:38:00 54.1
14:42:00 58.7
14:47:00 64.0
14:52:00 70.0

14:56:00 73.2
15:01:00 78.5
15:28:00 35.4

15:33:00 39.1
15:39:00 43.0
15:44:00 46.8

15:49:00 50.2
15:53:00 52.8
15:57:00 54.9
16:28:00 74.2
16:34:00 78.1
16:45:00 84.7
16:52:00 88.8
17:12:00 99.6

9:37:00 31.0
9:49:00 36.9

10:02:00 42.6
10:10:00 46.2
10:23:00 51.6
10:31:00 55.0
10:45:00 60.7
10:52:00 64.0
11:24:00 76.2
11:36:00 81.0
11:44:00 84.2
12:09:00 94.1
12:18:00 97.5

Computations:

Q (cm/s)

2.53E+00
1.76E+00
1.68E+00
1.53E+00
1.60E-00
1.53E+00
1.41E+00
1.60E+00
1.06E+00
1.41E+00

9.84E-01
8.65E-01
1.01E+00
9.04E-01
8.65E-01
6.98E-01
8.28E-01
8.64E-01
7.98E-01
7.79E-01
7.18E-01

6.54E-01
5.83E-01
5.99E-01
5.52E-01
5.65E-01
5.42E-01
6.27E-01
5.07E-01
5.32E-01
5.32E-01
5.27E-01
5.02E-01

Installer: XW
Analyst: CHI

Analysis using Horsletes Isotropic

constant head solution

Time (d) K (cm/s)

0.00486 2.95E-04
0.00833 2.82E-04

0.00972 2.57E-04
0.01111 2.68E-04
0.01389 2.57E-04
0.01736 2.37E-04
0.02083 2.68E-04
0.02361 1.79E-04

0.02708 2.37E-04

0.049305556 1.65E-04
0.05347 1.45E-04
0.05694 1.70E-04
0.06042 1.52E-04
0.06319 1.45E-04
0.06597 1.17E-04
0.08750 1.39E-04
0.09167 1.45E-04
0.09931 1.34E-04
0.10417 1.31E-04
0.11806 1.21E-04

0.12639 1.10E-04
0.13542 9.80E-05
0.14097 1.01E-04
0.15000 9.29E-05
0.15556 9.50E-05
0.16528 9.10E-05
0.17014 1.05E-04
0.19236 8.53E-05
0.20069 8.94E-05
0.20625 8,94E-05
0.22361 8,85E-05
0.22986 8,45E-05

K (cm/s)

8.7E-05

1.00E-03

1.00E-0 . OP

l.OOt-OS
0.00000 0.05000 0.10000 0.15000 0.20000 0.25000

7ime (d)
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Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project: Apple Valley Decomissioning Installer: XW
Date: 03/30/07 Analyst: CHO
Test ID: C-2

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm2):

P, (cm):

L (cm):

Temporal Variables:

Time R (cm)
10:00:00 35.0
10:00:08 45.0
10:00:16 55.0
10:00:25 65.0
10:00:34 75.0
10:00:43 85.0
10:00:56 100.0
10:01:00 30.0
10:01:08 40.0
10:01:16 50.0
10:01:25 60.0
10:01:36 70.0
10:01:45 80.0
10:01:55 90.0
10:02:05 100.0
10:03:00 30.0
10:03:09 40.0
10:03:20 50.0
10:03:30 60.0
10:03:40 70.0
10:03:50 80.0
10:04:00 90.0
10:04:10 100.0

10:05:00 35.0
10:05:10 45.0
10:05:20 55.0
10:05:31 65.0
10:05:41 75.0
10:05:51 85.0
10:06:08 100.0

30.48

79.8

10

30.48

Computations:

Qo(cm'/s)

9,98E+01
9.98E+01
8.87E+01
8.87E+01
8.87E+01
9.21E+01

9.98E+01
9.97E+01
8.87E+01
7.25E+01
8.87E+01
7.98E+01
7.98E+01

8.87E+01
7.25E+01
7.98E+01
7.98E+01
7.988+01
7.98E+01
7.98E+01

7.98E+01
7.98E-01
7.25E+01
7.98E+01
7.98E+01
7.04E+01

Time (d) K (cm/s)

0.00009 2.94E-OZ
0.00019 2.94E-02
0.00029 2.61E-02
0.00039 2.61E-02
0.00050 2.61E-02
0.00065 2.71E-02
0,00069
0.00079 2.94E-02
0.00088 2.94E-02
0.00098 2.61E-02
0.00111 2.14E-02
0.00122 2.61E-02
0.00133 2.35E-02
0.00145 2.35E-02
0.00208
0.00219 2.61E-02
0.00231 2.14E-02
0.00243 2.35E-02
0.00255 2.35E-02
0.00266 2.35E-02
0.00278 2.35E-02
0.00289 2.35E-02
0.00347

0.00359 2,35E-02
0.00370 2.35E-02
0.00383 2.14E-02
0.00395 2.35E-02
0.00406 2.35E-02
0.00426 2.08E-02

AVG
2.28E-02

Time (d)

0.00 0,00 0.00 0.00 0.00 o.00 0.00 0.00 0.00 0.00
3.50E-02

3.00E-02

2.50E-02

2.50E-02

0
U 1.50E-02

1,00E-02

5.00E-03

0OE.00

C-10



Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project:

Date:

Test ID:

Apple Valley Decomissloning

03/30/07

C-3

Installer: XW
Analyst: CH1B

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

30.48

79.8

10

30.48

Temporal Variables:

Time R (cm)

11:00:00 39.5

11:05:00 42.0

11:13:00 45.6

11:27:00 51.5

11:35:00 54.6

11:46:00 58.6

12:06:00 65.6

12:17:00 69.4

12:36:00 75.5

13:08:00 85.3
13:34:00 93.2

14:07:00 101.0

14:11:00 32.0

14:44:00 43.6

15:17:00 54.8

15:26:00 57.5

16:43:00 81.0

17:07:00 88.0

17:15:00 90.0

17:25:00 93.0

17:32:00 94.8

Computations:

Q (cm
3
/s)

6.65E-01

5.99E-01

5.61E-01

5.15E-01

4.84E-01

4.66E-01

4.59E-01

4.27E-01

4.07E-01

4.04E-01

3.14E-01

4.68E-01

4.51E-01

3.99E-01

4.06E-01

3.88E-01

3.33E-01

3.99E-01

3.42E-01

Time (d) K (cm/s)

0.003

0.009

0.019

0.024

0.032

0.046

0.053

0.067

0.089

0.107

0.130

0.133

0.156

0.178

0.185

0.238

0.255

0.260

0.267

0.272

1.96E-04
1.76E-04

1.65E-04

1.52E-04

1.43E-04

1.37E-04

1.35E-04

1.26E-04

1.20E-04

1.19E-04

9.26E-05

1.38E-04

1.33E-04

1.18E-04

1.20E-04

1.14E-04

9.80E-05

1.18E-04

1.01E-04

Average

1.22E-04

Time (d)

0.00 0.05 0.10 0.15 0.20 0.25 0.30

2.50E-04 ... . . . . . . . .. . . . . . . . .

2.50E-04
E

t 1.50E-04

0
U

1.00E-04

5.00E-05

0.00E+00
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Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project: Apple Valley Decomissioning Installer: XW

Date: 03/30/07 Analyst: CHB

Test IDt CA

Rxed Variables:

Casing Diameter (cm): BOAS

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 30A8

Temporal Variables: Computations:

Timd R (cm) Q (cm/s) Time (d) K (cm/s)

10:00:07 37.0

10:00:21 43.0 3.42E+01 0.000 1.01E-02 R

10:00:42 50.0 2.66&+01 0.000 7.84E-03

10:01:12 60.0 2.66E-01 0.001 7.84E-03

10:01:35 70.0 3.47E+01 0.001 1.02E-02

10:02:07 80.0 2.49E-01 0.001 7.35E-03

10:02:36 90.0 2.75E-01 0.002 8.110-03

10:10:00 30.0 0.007

10:10:26 40.0 3.07E+01 0.007 9.05E-03

10:10:53 50.0 2.96E+01 0.007 8.71E-03

10:11:20 60.0 2.96E+01 0.008 8.71E-03

10:11:45 70.0 3.19E+01 0.008 9AIE-03

10:12:16 80.0 2.57E+01 0.008 7.59E-03

10:12:43 90.0 2.96E+01 0.009 8.71E-03

10:20:00 30.0 0.014

10:20:23 40.0 3.47E+01 0.014 1.02E-02

10:20:46 50.0 3.47&÷01 0.014 1.02E-02

10:21:11 60.0 3.19E+01 0.015 9A1E-03

10:21:35 70.0 3.32E+01 0.015 9.80E-03

10:22:02 80.0 2,96E+01 0.015 8.71E-03

10:22:26 90.0 3.33E+01 0.015 9.80E-03

10:30:00 35.0 0.021 -

10:30:11 40.0 3.63E+01 0.021 1.07E-02

10:30:35 50.0 3.32E+01 0.021 9.80E-03

10:30:59 60.0 3.33E+01 0.021 9.80E-03

10:31:25 70.0 3.07E+01 0.022 9.05E-03

10:31:49 80.0 3.32E+01 0.022 9.80E-03
10:32:14 90.0 3.19E+01 0.022 9.41E-03

10:40:00 30.0 0.028

10.40:24 40.0 3.32E+01 0.028 9.80E-03

10.40:49 50.0 3.19E+01 0.028 9AIE-03
10:41:14 60.0 3.19E+01 0.029 9A1E-03

10.41:40 70.0 3.07E+01 0.029 9.05E-03

10.42:04 80.0 3.33E+01 0.029 9.800-03

10:42:31 90.0 2.96E+01 0.029 8.71E-03

AVG

9.60E-03

Water Level
Scale

Manrioltt bornle,
Area = A

Casing
sV (diameter = D)

Time (d)

0.00 0.01 0.01 0.32 0.02 0.03 0.03 0.04

1.20E-02

LE00-02

S OOE630-03

6 4.00E-03
.u_
75

4200.E03

"2.O0E43

D.00OE.00

C-12



Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project: Apple Valley Decwmissioning Installer: XW

Date: 03/30/07 Analyst: CHB

Test ID:. C-5

Rxed Vadelabe:

Casing Diameter (cm): 30A8

Standpipe Area (cm): 79.8

R. (cm): 10

L (cm): 30A8

Temporal Variables: Computations:

Time R (cm) Q (cm
5
/s) Time (d) K (cm/s)

10:00:00 40.0

10:00:12 55.0 9,97E+01 0.00014 2.94E-02 R

10:00:22 70.0 1.20E+02 0.00025 3.53E-02

10:00:32 85.0 1.20E+02 0.00037 3.53E-02

10:00:45 100.0 9.21E01 0.00052 2.71E-02
10:01:00 35.0 0.00069 H

10:01:10 50.0 1.20E+02 0.00081 3.5aE-02
10:01:15 60.0 1.60E+02 0.00087 4.70E-02 Floe

10:01:20 70.0 1.60E+02 0.00093 4.70E-02

10:01:30 80.0 7.98E+01 0.00104 2.35E-02

10:01:39 90.0 8.87E+01 0.00115 2.61E-02

10:01:46 100.0 1.14E+02 0.00123 3.36E-02

10:02:00 30.0 0.00139
10:02:07 40.0 1.14E+02 0.00147 3.36E-02

10:02:14 50.0 1.14E+02 0.00155 3.36E-02

10:02:21 60.0 1.14E+02 0.00163 3.36E-02

10:02:30 70.0 8.87E+01 0.00174 2.61E-02
10:02:38 80.0 9.97E+01 0.00183 2.94E-02

10:02:43 90.0 1.60E+02 0.00189 4.70E-02

10:02:54 100.0 7.25E+01 0.00201 2,14E-02

10:03:00 30.0 0.00208
10:03:06 40.0 1.33E+02 0.00215 3.92E-02

10:03:13 50.0 1.14E+02 0.00223 3,36E-02

10:03:21 60.0 9.97E001 0002.33 2.94E-02

10:03:28 70.0 1.14E+02 0.00241 3,36E-02

10:03:35 80.0 1.14E+02 0.00249 3.36E-02

10:03:42 90.0 1.14E+02 0.00257 3.36&-02

10:03:50 100.0 9.980E+01 0.00266 2.94E-02

10:04:00 30.0 0.00278

10:04:07 40.0 1.14E+02 0.00286 3.36E-02

10:04:15 50:0 9.98E+01 0.00295 2.94E-02

10:04:21 60.0 1.33E+02 0.00302 3.92E-02

10:04:30 70.0 8.87E+01 0.00312 2.61E-02

10:04:38 80.0 9.97E+01 0.00322 2.94E-02

AVG

3.15E-02

Water Level
Scale

MarriDotte bottle,
Area = A

Cooing
(diameter D

Time (d)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5.00E&02

4.SOE-02

*. 4.003-02
E

3.50E-02
2

2.00E-02

0le 1500

LOOE-02

5.00E-03

0.G00E00
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Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project:
Date:
Test ID:

Apple Valley Decomissioning
03/30/07
C-7

Installer. XW
Analyst: CHB

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm 2
):

R. (cm):

L (cm):

30.48

79.8

10

30.48

Temporal Variables:

Time R (cm)
10:58:00 35.9
11:05:00 36.9
11:14:00 38.2
11:35:00 41.4
11:50:00 43.5
12:17:00 47.2
12:36:00 49.6
13:10:00 54.4
13:35:00 57.6
14:11:00 62.5
14:43:00 66.5
15:17:00 71.0
15:25:00 72.0
16:42:00 81.9

Computations:

Q (cm
3
/s)

1.90E-01

1.92E-01
2.03E-01
1.86E-01

1.82E-01
1.68E-01

1.88E-01

1.70E-01
1.81E-01

1.66E-01

1.76E-01
1.66E-01

1.71E-01

Time (d) K (cm/s)

0.005 5.60E-05

0.011 5.66E-05

0.026 5.97E-05

0.036 5.49E-05

0.055 5.37E-05

0.068 4.95E-05

0.092 5.53E-05

0.109 5.02E-05

0.134 5.34E-05

0.156 4.90E-05

0.180 5.19E-05

0.185 430E-05

0.239 5.04E-05

AVG

5.17E-05

Time (d)

0.00 0.05 0.10 0.15 0.20 0.25 0.30

7.00E-05 . . . . . . . .

6.OOE-05

.. 5.00E-05J

u 4.OOE-05

0
3.OOE-05

2.OOE-05

1.00E-05

0.OOE+00

C-14



Single-Stage Constant Head Borehole Test - Apple Valley - Store-and-Release Cover

Project: Apple Valley Decomissioning Installer: XW

Date: 03/30/07 Analyst: CHB

Test ID: ALT-1

Fixed Variables:

Casing Diameter (cm): 30.48

Standpipe Area (cmý): 79.8

R. (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

Time R (cm) Q (cm'/s) Time (d) K (cm/s) Water Level

9:29:00 34.0 scale
9:30:00 37.4 4.52E+00 0.0007 1.33E-03 R ScMaeotteMsittebttle,
9:30:55 39.9 3.63E+00 0.0013 1.07E-03 R. Area = A

9:31:40 42.0 3.72E+00 0.0019 1.10E-03
9:32:45 44.8 3.44E+00 0.0026 1.01E-03
9:33:40 47.3 3.63E+00 0.0032 1.07E-03 I Casing

9:34:35 49.5 3.19E+00 0.0039 9.411-04 L Flow (diameter= 0)
9:35:35 51.9 3.19E+00 0.0046 9.41E-04
9:36:35 54.3 3.19E+00 0.0053 9.41E-04
9:37:35 56.5 2.93E+00 0.0060 8.62E-04
9:38:35 58.8 3.06E+00 0.0067 9.02E-04 -

9:39:35 61.1 3.06E+00 0.0073 9.02E-04

9:40:35 63.4 3.06E+00 0.0080 9.02E-04
9:41:35 65.6 2.93E+00 0.0087 8.62E-04

9:42:35 68.0 3.19E+00 0.0094 9.41E-04
9:43:35 70.1 2.79E+00 0.o101 8.23E-04
9:44:35 72.3 2.93E+00 0.0108 8.62E-04
9:45:35 74.5 2.93E+00 0.0115 8.62E-04

9:46:35 76.9 3.19E÷00 0.0122 9.41E-04
9:47:35 78.8 2.53E+00 0.0129 7.45E-04
9:48:35 81.0 2.93E+00 0.0136 8.62E-04
9:49:35 82.9 2.53E+00 0.0143 7.45E-04
9:50:35 85.1 2.93E+00 0.0150 8.62E-04
9:51:35 87.2 2.79E+00 0.0157 8.23E-04

9:52:35 89.2 2.66E+00 0.0164 7.84E-04
9:53:35 91.2 2.66E+00 0.0171 7.84E-04

9:54:35 93.4 2.93E+00 0.0178 8.62E-04
9:55:35 95.4 2.66E+00 0.0185 7.84E-04
9:56:35 97.4 2.66E+00 0.0192 7.84E-04
9:57:35 99.3 2.53E+00 0.0198 7.45E-04

AVG
8.10E-04

Time (d)

3.30 0.01 0.01 0.32 0.02 0.03

1.40E-03 .3 . . . . . . . . . . . . .

1.20E-03

'• 1.00E•)3

S• .OOE•,¥ ,,,,,

o 6.00E•04
.u

3.0E-04

O.OGE. 0

C-15



Single-Stage Constant Head Borehole Test - Apple Valley - Store-and-Release Cover

Project:

Date:

Test ID:

Apple Valley Decomissioning

03/30/07

ALT-2

Installer: XW

Analyst: CH8

Fixed Variables:

Casin8 Diameter (cm):

Stand pipe Area (cm
2
):

Rt(cm):

Lcm):

Temporal Vadlables:

Time R(cm)
10:06:00 32.5

10:07:00 35.0

10:08:00 37.5

10:09:00 39.6

10:10:00 41.7

10:11:00 44.0

10;12:00 46.1

10:13:00 48.0

10:14:00 50.0

10:15:00 51.9

10:16:00 53.8

10:17:00 55.8

10:18:00 57.7

10:19:00 59.5

10:20:00 61.5

10:21:00 63.3

10:22:00 65.2

10:23:00 66.9

10:24:00 68.5

10:25:00 70A

10:26:00 72.0
10:27:00 73.8

10:28:00 75.5

10:29:00 77.3

10:30:00 79.1

10:31:00 80.8

10:32:00 82.4
10:13:00 84.1

10:34;00 85.6

10:35:00 87.4

10:36:00 89.0

10:37:00 90.8

10:38:00 92.5

10:39:00 94.1
10:41:00 97.7

10:42:00 99.2

30.48

79.8

10

30.48

Computations:
Q (cm

3
/s)

3.33E.00

3.33E.00

2.79E000

2.79E+00

3.06E000

2.79E000

2.53E+00

2.66E000

2.53E+00

2.53E.00

2.66E.00

2.53E .00

2.39E+00

2.66E+00
2.39E+00

2.53E000

2.26E000

2.13E+00

2.53E+00

2.13E000
2.39E+00

2.26E+00

2.39E000

2.39E000

2.26E+00

2.13E+00

2.261E+00

2.00E+00

2.39E+00

2.13E+00

2.39f+00

2.26E+00
2.13E+00

2.39E+00

2.00E+00

Time (d) K (cm/s)

0.001 9.80E 04

0.001 9.80E-04

0.002 8.23E004

0.003 8.23E-04

0.003 9.02E-04

0.004 8.23E-04

0.005 7.45E-04

0.006 7.84E.04

0.006 7.45E-04

0.007 7.45E-04

0.008 7.84E-04

0.008 7.45E-04

0.009 7.06E-04

0.010 7.84E04

0.010 7.06E-04

0.011 7.451-04

0.012 6.66E-04

0.013 6.27E-04

0.013 7.45E-04

0.014 6.27E-04

0.015 7.00E-04

0.015 6.66E-04

0.016 7.06E044
0.017 7.06E-04

0.017 6.66E-04

0.018 6.27E-04
0.019 6.66E-04

0.019 5.80E-04

0.020 7.06E-04

0.021 6.27E-04

0.022 7.06E-04

0.022 6.66E-04

0.023 6.27E-04
0.024 7.06E-04

0.025 5.88E404

AVG

6.27E-04

Water Level

R SCaeo
Morriotte bottle,

R. *Abea =A

HI Casing
Flow (diameter = D)

Time (d)

0.00 oloi 0.01 0.02 0.02 0.03 0.03

1.20E-03 . . . . . . . . .. . . . . . .

I_ OOE0-03

1..E0

8• GOOE..04.

. 4.0E0414

2.000414

0.OOE+00
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Single-Stage Constant Head Borehole Test - Boardman - Thin Store-and-Release Cover

Project: Boardman Installer: XW

Date: 08/20/07 Analyst: CHB

Test ID: TH-1

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm2): 79.8

R. (cm): 10

L (cm): 60.96

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s) Water Level

2:49:00 32.0
2:50:00 33.0 1.33E+00 0.0007 2.24E-04 S Marriotte bottle,
2:52:00 35.5 1.66E+00 0.0021 2.80E-04 Area =A
2:53:00 37.0 2.00E+00 0.0028 3.358E-04

2:54:00 38.0 1.33E+00 0.0035 2.24E-04
2:56:00 41.5 2.33E+00 0.0049 3.91E-04 HCasing

2:58:00 43.0 9.98E-01 0.0063 1.68E-04 Flow (diameter - D)

2:59:00 44.5 2.O0E+00 0.0069 3.35E-04 j
3:00:00 45.5 1.33E+00 0.0076 2.24E-04 I
3:01:00 47.0 2.00E+00 0.0083 3.35E-04

3:02:00 48.0 1.33E+00 0.0090 2.24E-04
3:03:00 49.0 1.33E+00 0.0097 2.24E-04

3:04:00 50.5 1.99E+00 0.0104 3.35E-04

3:05:00 52.0 2.00E+00 0.0111 3.35E-04
3:06:00 53.0 1.33E+00 0.0118 2.24E-04

3:07:00 54.5 2.008+00 0.0125 3.35E-04

3:08:00 55.5 1.33E+00 0.0132 2.24E-04
3:09:00 56.5 1.33E+00 0.0139 2.24E-04

3:10:00 58.0 2.00E+00 0.0146 3.35E-04

3:11:00 59.0 1.33E+00 0.0153 2.24E-04

3:12:00 60.5 2.00E+00 0.0160 3.35E-04
3:13:00 61.5 1.33E+00 0.0167 2.24E-04

3:16:00 65.5 1.77E+00 0.0188 2.98E-04

AVG

2.98E-04

Time (d)

0.00 0.01 0.01 0.02 0.02

1.00E-02

1.00E-03

1.00E-04
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Single-Stage Constant Head Borehole Test - Boardman - Thin Store-and-Release Cover

Project: Boardman lnstaller. XW
Date: 08/20/07 Analyst:. CH9

Test ID: TH-2

Fixed Variables:

Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s) Water Level

2:44:00 33.0 *Scale
2:45:00 35.0 2.66E+00 0.001 7.84E-04 R l Marriotte bottle,
2:46:00 37.0 2.66E+00 0.001 7.84E-04F
2:47:00 39.0 2.66E+00 0.002 7.84E-04 * Area A
2:48:00 41.0 2.66E+00 0.003 7.84E-04 Ro
2:52:00 48.0 2.33E+00 0.006 6.86E-04 H
2:53:00 50.0 2.66E+00 0.006 7.84E-04 , Casing
2:54:00 52.0 2.66E+00 0.007 7.84E-04 Flow (diameter = D)

2:56:00 56.5 2.99E+00 0.008 8.82E-04
2:58:00 58.5 1.33E+00 0.010 3.92E-04
2:59:00 60.5 2.66E+00 0.010 7.84E-04

3:00:00 62.0 2.00E+00 0.011 5.88E-04
3:01:00 63.5 2.00E+00 0.012 5.88E-04
3:02:00 65.5 2.66E+00 0.013 7.84E-04
3:03:00 67.0 2.00E+00 0.013 5.88E-04

3:04:00 69.0 2.66E+00 0.014
3:05:00 70.5 2.00E+00 0.015 5.88E-04
3:06:00 72.0 2.00E+00 0.015 5.88E-04
3:07:00 74.0 2.66E+00 0.016 7.84E-04

3:08:00 75.5 2.00E+00 0.017 5.88E-04
3:09:00 77.5 2.66E+00 0.017 7.84E-04

3:10:00 79.0 2.00E+00 0.018 5.88E-04
3:11:00 80.5 2.00E+00 0.019 5.88E-04

3:12:00 82.5 2.66E+00 0.019 7.94E-04
3:13:00 84.0 2.00E+00 0.020 5.88E-04

AVG
6.53E-04

Time (d)

0.00 0.01 0.01 0.02 0.02 0.03

1.00E-02

1.OE-04
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Single-Stage Constant Head Borehole Test - Boardman - Thin Store-and-Release Cover

Project:

Date:

Test ID:

Boardman
08/20/07

TH-3

Installer. XW
Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R, (cm):

L (cm):

30.48

79.8

10

30.48

Temporal Variables:

Time R (cm)

2:56:00 34.0
2:58:00 39.5

2:59:00 43.0

3:00:00 46.0
3:01:00 49.0

3:02:00 52.0
3:03:00 55.0

3:04:00 58.0

3:05:00 61.0

3:06:00 64.0

3:07:00 66.5

3:06:00 70.0
3:09:00 72.5
3:10:00 75.0

3:11:00 78.0
3:12:00 81.0
3:13:00 84.0

Computations:

Q (cm3/s)

3.66E+00

4.66E+00

3.99E+00
3.99E600

3.99E+00
3.99E+00

3.99E+00

3.99E+00
3.99E+00

3.33E+00

4.66E+00

3.33E+00

3.33E+00
3.99E+00

3.99E+00
3.99E+00

Time (d) K (cm/s)

0.001 1.08E-03
0.002 1.37E-03

0.003 1.18E-03
0.003 1.18E-03

0.004 1.18E-03
0.005 1.18E-03

0.006 1.18E-03

0.006 1.18E-03

0.007 1.18E-03

0.008 9.80E-04
0.008 1.37E-03

0.009 9.80E-04

0.010 9.80E-04
0.010 1.18E-03

0.011 1.18E-03
0.012 1.18E-03

AVG
1.18E-03

Time (d)

0.00 0.00 0,00 0.01 0.01 0.01 0.01 0.01

1.00E+00 . . . . . . . . . . .

1 1.00E-01

1.00E-02

0

• 1.00E.03

1.00E-04
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Single-Stage Constant Head Borehole Test - Boardman - Thin Store-and-Release Cover

Project:

Date:
Test ID:

Boardman

08/20/07
TH-4

Installer: XW

Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm'):

R. (cm):

L (cm):

Temporal Variables:

Time R (cm)

14:22:00 32.7
14:24:00 36.5

14:29:00 43.1
14:34:00 49.4

14:36:00 51.7

14:38:00 54.1

14:42:00 58.7

30.48

79.8

10

60.96

Computations:

Q (cm
3
/s)

1.68E+04

1.68E+04

1.60E+04
1.68E+04

2.41E+04

2.48E+04

Time (d) K (cm/s)

36.5 2.82E+00

79.6 2.82E+00
129 2.70E+00

180.7 2.82E+00

234.8 4.05E+00
293.5 4.17E+00

AVG

2.79E+00

Time (d)

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00

4.50E+00 ...

4008.400

o 3.50E+00

5 3.0E00

• 2.50E+00

2.ODE+00

1.SOE+00

1.00E+00

5.00E-01

O.OOE+00
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

TRIAL 1
Test ID: TK-1 Installer XW
Project Boardman Analyst CHB

FIXED VARIABLES
d (cm) =
D (cm) =

R. (cm) I

Final Time:

FITTED VARIABLES
a (s"') = 0.0000839

H* (m) = 0.49
H. (m) = 0.82

MSE (mi) = 1.33E-06
Bias (m) = -3.34E-08

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K(mls)- 8.12E.7 8.12E-05

Total Time (d) = 0.07 1.7 hrs

Water Level

Z Stendpipe

H Casing
Flow (diameter Q )

TEMPORAL VARIABLES

Tirne ml rh:m R cm Z (m) 1 (s) Fit Z (m) a (m) e= (m)
0.33 0.00 0.329 -9.01E-04 8.11E-07
0.31 313 0.308 -1.11E-03 1.23E-06
0.29 613 0.288 -9.24E-04 8.53E-07
0.27 913 0.269 -2.44E-04 5.94E-08
0.25 1213 0.250 -8.34E-05 6.96E-09
0.23 1513 0.232 5.45E-04 2.98E-07
0.21 1813 0.214 1.63E-03 2.66E-06
0.20 2113 0.196 1.62E-04 2.64E-08
0.18 2413 0.179 1.13E-03 1.27E-06
0.16 2713 0.163 5.17E-04 2.68E-07
0.15 3013 0.146 3.20E-04 1.02E-07
013 3313 0.131 -4.75E-04 2.26E-07
0.11 3673 0.112 8.86E-05 7.86E-09
0.09 4273 0.083 -2.43E-03 5.89E-06
0.06 4873 0.055 -1.49E-03 2.23E-06
0.03 5473 0.028 8.20E-04 6.73E-07
0.00 6073 0.002 244E-03 5.97E.06

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
teats performed in compacted clay
liners, Canadian Geotechnical J., 42, 79-
go-

Z= Hoe- - H *

K = a 7rd 2

11 D

607 0.288
911 0269
1215 0.250
1518 0.231
1822 0.213
2126 0.195
2429 0.178
2733 0.161
3037 0.145
3340 0.129
3644 0.114
3947 0.098
4251 0.084
4555 0.069
4&58 0ý055
5162
5466 0.028
5769 0.015
6073 0.002

Data and Fitted Solution
0.35

0 Data
0.30 -Fit

0.25

0.20 

t

N 0.15

0.10

0.05

0.00
0.00 1000.00 2000,00 3000.00 4000.00 5000.00 6000.00 7000.00

Time (a)

At (s) = 304
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

TRIAL I
Test ID: TK-2 Installer. XW
Project Boardman Analyst CHB

FIXED VARIABLES
d (cm)
D (an)

R. (cm)

Final Time

FITTED VARIABLES
a (s"*) = 0.0047384

H* (m) = 0192
H. (m) = 1.50

MSE (m
2
) = 7.78E-06

Bias (m) = -6.04E-08

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K (mas) = 4JKE-5

Total Time (d) = 0.00 0.0 hrs

Z (m) I (a) Fit Z (m) a (m) el m)
0.58 0.00 0.582 1.76E-03 3.10E-06
0.53 8 0.526 -4.19E-03 1.76E-05
0.49 13 0.492 1.90E-03 3.59E-06
0.45 19 0.452 2.25E-03 5.06E-06
0.40 27 0.401 1.11E-03 1.24E-06
0.35 36 0.346 -4.15E-03 1.72E-05
0.30 44 0.299 -1.33E-03 1.76E-06
0,25 53 0.248 -2.31 E-03 5.34E-06
0.20 61 0.204 4.16E-03 1.73E-05
0.15 71 0.152 2.02E-03 4.08E-06
0.10 81 0.102 2.29E-03 5.25E-06
0.05 93 0.046 -4.35E-03 1.89E-05
0.00 103 0.001 8.42E-04 7.10E-07

,Wster Level

Scale

[ • Casing

Flow (diamte D)

1 1-1

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.4 4. 4-

4 .1. 4-

4 'I- 4-

K a= ~d 2

11ID

I t 4-
4 + 4-

SOLUTION FOR GRAPHING
I (a) Z (m)

0 0.582
5 0.545
10 0.510
15 0.476
21 0.442
26 0.409
31 0.377
36 0.346
41 0.315
46 0.285
51 0.256
57 0,228
62 0.200
67 0.173
72 0.146
77 0.121
82 0.096
88 0.071
93 0.047
98 0.024
103 0.001

At (a)= 5

Data and Fitted Solution

0.60 -i

0.50

0.40
E

0.30

0.20

0.10

0.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00

Time (a)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

TRIAL 2
Test ID: TK-2 Installer: XW
Project: Boardman Analyst: CHB

FIXED VARIABLES
d (cm) =
D (cm) =

R. (cm) =

Final Time:

FITTED VARIABLES
a (s"') = 0.0056544

H (m) = 0.93
Ho (m) = 1.53

MSE (M
2
) = 4.41 E-06

Bias (m) = 2.30E-09

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K(m/l)- IASE-03

Total Time (d) = 0.00 0.0 hrs

Z (m) t (a) Fit Z (m) 6 (m) 6' (m)
0.60 0 0.600 4.65E-04 2.16E-07
0.55 6 0.549 -6.84E-04 4.68E-07
0.50 12 0.500 -1.27E-04 1.62E-08
0.45 18 0.452 2.08E-03 4.32E-06
0.40 25 0.398 -1.67E-03 2.78E-06
0.35 32 0.347 -3.33E-03 1.11E-05
0.30 38 0.304 3.99E-03 1.59E-05
0.25 46 0.249 -7.18E-04 5.16E-07
0.20 51 0.216 1.63E-02 2.67E-04
0.15 60 0.159 9.31E-03 8.66E-05
0.10 68 0.111 1.10E-02 1.21E-04
0.05 75 0.070 2.05E-02 4.20E-04

Water Level

Scaet
I Z R / Stand~pipdimtr= d)

H I Casing
Flow (disamter -0)

Chlasson Solution:

Chiasson, P. (2005), Method of
Interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
70-o.n

Zt = Hoe-at - H *

K = a nd 2

11 D

Data 
and 

Fitted 
Solution

SOLUTION FOR GRAPHING
I (s) Z (m)
0 0.600
4 0.568
7 0.537
11 0.506
15 0.476
19 0.446
22 0.417
26 0.389
30 0.361
34 0.334
37 0.307
41 0.281
45 0.256
49 0.231
52 0.207
56 0.183
60 0.159
64 0.136
67 0.114
71 0.092
75 0.070

At (S) 4

Date and FRited Solution
0.70

0.60

0.50

- 0.40
E
N 0.30

0.20

0.10

0.00
0 20 40(0)

Time (a)
60 80
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

TRIAL 3
Test ID: TK-2 Installer XW
Project Boardman Analyst CHB

FIXED VARIABLES
d (cm) =
D (cm) =

R. (an) =
Final Time:

FITTED VARIABLES
a (s"1) = 0.0012964
H" (m) = 0.05
H. (m) = 0.35

MSE (in
2
) = 6.46E-05

Bias (m) = -1.33E-08

z-t COMPUTATIONS

SOLUTION -TRIAL I
K(mnt)m 1.13E-04

Total Time (d) = 0.02 0.4 hrs

Z (m) t (8) Fit Z (m) z (m) ez (m)

0.30 0 0.299 -1.16E-03 1.35E-06
0.25 120 0.248 -1.81E-03 3.28E-06
0.20 240 0.205 4.84E-03 2.34E-05
0.15 420 0.151 1.23E-03 1.52E-06
0.10 660 0.097 -3.30E-03 1.09E-05
0.05 960 0.049 -1.44E-03 2.08E-06
0.00 1440 0.002 1.64E-03 2.69E-06

scaeWWater Level

Z I * .Stendplpe
dainet = d)

H Casing
Flow (deamftar 0Q

Chlasson Solution:

Chiasson, P. (2005), Method of
Interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
70-•n

K = at

11 D

SOLUTION FOR GRAPHING
t (S) Z (m)

0 0.299
72 0.268
144 0.239
216 0.213
288 0.189
360 0.168
432 0.148
504 0.130
576 0.114
648 0.099
720 0.086
792 0.073
864 0.062
936 0.052
1008 0.042
1080 0.034
1152 0.026
1224 0.019
1296 0.013
1368 0.007
1440 0,002

At (s) 72

Data and Fitted Solution

0.35

0.30,

0.25

0.20

0.15

0.10

0.05

0.00
0 500 1000

Time (s)
1500 2000
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.001 0.001
2 0.001 0.002 1"48E°31
3 0.017 0.019

Field Hydraulic Conductivity
S.4SE-04 m/s
5.45E-0~2 cm/s

1.OE-05

>. 1.OE-04

"• 1.OE-03

0
() 1.OE-02

"5
2 1.OE-01

1.OE+00
0.00 0.01 0.01 0.02 0.02

Daos
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Relesse Cover

TRIAL I
Teot ID: TK-3 Inataller XW
Project Boardman Analyst: CHB

FIXED VARIABLES
d (cm)
D (cm),

R. (cm)

Final Taims

FITTED VARIABLES
a(s"

1
)= 0.0000208

H(m)= 3.50
H.(m) 4.00

MSE (in')= 1.24E-04
Bias (m) = -1.89E-09

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K(mfs) 2.015.,07 2.01E-05

Total Tere (d) 0.08 2.0 hmr,

Water Leve
scale

Sz R d)

H Cin
Flow (dlamstM D)i~jt -Z (m)

0.49
0.46

t ( F) t 1 -Z2(m)l 2(2) -04
0.00 10.500 11.50E-021 2.25EE-04

258 0.479 1.56E-02 2.43E-04
0.41 1017 0.16 1.13E-02 1.27E-04
0.38 1325 0.391 1.02E-02 1.05E-04
0.36 1625 0.367 9.03E-03 4.16E-05
0.34 1925 0.343 5.97E-03 3.57E-05
0.32 2225 0.319 3.0SE-03 9.37E-06
0.29 2525 0.295 1.30E-03 1.69E-06
0.27 2825 0.272 -3.14E-04 9.841E-08

0.25 3125 0.248 -3.75E-03 1.43E-05
0.23 3425 -0.225 -7.10E-031 5.04E-05
0.21 3725 10.202 -1.03E-02 1.06E-04

0.19 4025 0.179 -1.33E-02 1.77E-04
0.17 4325 0.155 -1.62M-02 2,62E-04
0.15 4685 0.129 -2.05E-02 4.19E-04
0.11 5285 0.084 -2.75E-02 7.56E-04
0.08 5885 0.039 -3.59E-02 1.29E-03
0.04 6485 -0-0W5 -4.08E-02 1.67E-03

Chiasuon Solution:

Chiasson, P. (2005), Method of
intrpretation of borehole falling-head
tests performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

0.00 7085 -0.048 1-4.12F-02 2.32E-03

Z= Hoe-a - H *

K 

a

11 D

SOLUTION FOR GRAPHING
I (S) Z (m)

0 0.5w1
354 0.471
749 0.441

1053 0.413
1417 0.384
1771 0.355
2126 0.327

2480 0.299
2834 0.271
3188 0.243
3543 0.216
3897 0.189
4251 0.181
4605 0.135
4980 0.108
5314 0.081
5668 0.055

Data and Fitted Solution
0.60

0.50

0.40

0.30

0.20

0.10

0.00
0

-0.10

'o

6022 0.029 Time (s)

At (a) - 354
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

TRIAL 2
Test ID: TK-3 Installer. XW
Project: Boardman Analyst: CHB

FIXED VARIABLES FITTED VARIABLES
d (cn) = a (s") - 0.0000477
D (n)= H* (m) - 1.12

R. (n =IH•(m) = 1.34

Final Time: MSE (m
2
) - 2.38E-06

Bias (m) = 6.37E-08

TEMPORAL VARIABLES Z4 COMPUTATIONS
TIT""W h:m R (an Z (m) I (a) Fit Z (m) c (m) e (m)

0.22 0.00 0.218 8.45E-04 7.14E-07
0.09 2085 0.091 -2.1 BE-03 4.68E-06
0.00 3690 0.001 1.32E-03 1.74E-06

SOLUTION -TRIAL 1
K(mMf)- 4.611E-07 4.61E-05

Total Time (d) = 0.04 1.0 hms

iWate LeOel

z ~Standpi4pe

tests perfom d i nscmated cld)

H¶J~iIuilng
Flo (diaeer=D

chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
testa performned in compacted dlay
liners, Cenedian Geotechnical J., 42, 79-
90.

JZt =Hoe-at - H *I

K a 7cd2
11 D

SOLUTION FOR GRAPHING
I (a) Z (m)

0 0.218
185 0.206
369 0.194
554 0.183
738 0.171
923 0.160

1107 0.149
1292 0.138
1476 0.127
1661 0.116
1845 0.105
2030 0.094

Data and Fitted Solution
0.25

N o15ata -Flt

0.10

0.05

0.00
0.00 1000.00 2000.00 3000.00 4000.00

Time (s)

2214 0.083

At(s) = 185
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

Equilbibnm Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.082 0.082 2-01E-07

2 0.043 0.125 [4.61-07

Field Hydraulic Conductivity
3.31E-07 r/s

1.OE-07

1.OE-06
0

U
._o
S2
"0

1.OE-05 '

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14
Do"
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

TRIAL I
Test ID: TK-4 Installer. XW
Project Boardman Analyst: CHB

FIXED VARIABLES
d (cm) z
D (cm) -

R. (cm) =

Final Time

FITTED VARIABLES
a (s"-) = 0.0001269
H* (m) = 4.08
H. (m) - 4.57

MSE (Mi) = 8.45E-07
Bias (m) = 3.08E-09

Z.4 COMPUTATIONS

SOLUTION -TRIAL 1
K (mw) - t123E-6 1.23E-04

Total Time (d) = 0.01 0.3 hrs

Z (m) It (a) Fit Z (M) a (M) 6, (m)
0.50 0.00 0.495 -3.87E-04 1.50E-07
0.46 60 0.460 -1.05E-03 1.11E-06
0.41 150 0.408 1.44E-03 2.07E-06
0.37 210 0.374 4.28E-04 1.83E-07
0.31 330 0.307 1.75E-04 3.07E-08
0.24 450 0.241 -6.08E-05 3.69E-09
0.21 510 0.208 1.98E-04 3.90E-08
0.16 600 0.160 5.50E-04 3.03E-07
0.11 690 0.111 -1.54E-03 2.39E-06
0.07 780 0.064 -1.09E-03 1.20E-06
0.00 900 0.001 1.35E-03 1.82E-06

Water Lmeie

z R Stendpilm8

H 

I Casing
H'Fkw (diam~ter D )

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-.o9

Zt = Hoe-at - H *

K 
=

11 D
* + I

i i + i

SOLUTION FOR GRAPHING
t (a) Z (m)
0 0.495

45 0.469
90 0.443
135 0.417
180 0.391
225 0.366
270 0.341
315 0.316
360 0.291
405 0.266
450 0,241
495 0.216
540 0.192
585 0.168
630 0.143
675 0.119
720 0.096
765 0.072
810 0.048
855 0.025
900 0.001

Data and Fitted Solution
0.60

" 0.30

0.00 LI
0.00 200.00 400.00 600.00 800.00 1000.00

Time (a)

At (s) = 45
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

TRIAL 2
Test ID: TK-4 Installer. XW
Project Boardman Analyst: CHB

FIXED VARIABLES
d (cm)
D (cm):

R. (cm):
Final TW

FITTED VARIABLES
a (s') = 0.0001768

S(m) = 1.56
H. (m)= 2.14

MSE (m
2
) = 6.77E-06

Bias (m) = 2.50E-10

7.& f.fllUDI IT&ArTIAIS

*1

DLUTION -TRIAL I
K(mft)- 1.711E41 1.71E-04

*otal Time (d) = 0.02 0.5 hrs

VWaftr Level

Scale

LL~diameter -d)

H 
ci

w Flow I dmt~0

4 F

Z (m) t (8) Fit Z (m) 9 (m) e=(m)_
0.58 0.00 0.578 -2.78E-03 7.75E-06
0.54 105 0.539 -1.15E-03 1.32E-06
0.49 225 0.495 2.75E-03 7.55E-06
0.43 405 0.430 3.32E-03 1.10E-05
0.30 795 0.298 5.69E-04 3.24E-07
0.26 915 0.259 -4.70E-04 2.21E-07
0.19 1155 0.183 -3.11E-03 9.66E-06
0.12 1366 011t9 -2.71E-03 7.34E-06
0.06 1545 0.0_7 4.62E-03 2.14E-05
0.00 1785 -0.001 -1.04E-03 1.09E-06

I-
I- + 4 I

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,4 4 4

t I I
4 4 4
4 4 4

Ezt oe-a -H*1

K a= i 7d 2

11iDt I I

SfU imn&a OflA flAADhJINi2

I (s) Z(m)
0 0.578

89 0.545
179 0.512
268 0.479
357 0.447
446 0.416
536 0.385
625 0.354
714 0.324
803 0.295
893 0.266
982 0.237
1071 0.209
1160 0.181
1250 0.154
1339 0.127
1428 0.101
1517 0.075
1607 0.049
1696 0.024
1785 -0.001

Data and Fitted Solution

E

Time (a)

At (s) = 89
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman -Thick Store-and-Release Cover

TRIAL 3
Test ID: TK-4 Installer. XW
Project: Boardman Analyst: CHB

FIXED VARIABLES
d (cm) =

D (cm) =
R. (cm) I

Final Time,

FITTED VARIABLES
a (S"

1
) = 0.0000595

H* (m) = 4.49
H0 (m) = 5.13

MSE (m
2
) = 2.02E-06

Bias (m) = 2.40E-09

SOLUTION -TRIAL I
K (am/) - 5.75E-07 5.75E-05

Total Time (d) = 0.03 0.6 hrs

.water Level

z R Standpipe

H7 

I ca 

wne

H' Flow (diameter D)

Z-t COMPUTATIONS
Z (m) t (a) FitZ (m) a (m) e (m)

0.64 0.00 0.638 -2.O0E-03 4.01E-06
0.54 330 0.536 2.87E-04 8.25E-08
0.45 630 0.447 -6.75E-04 4.56E-07
0.36 930 0.360 .6.39E-05 4.08E-09
0.25 1320 0.249 -1.36E-03 1.86E-06
0.12 1770 0.123 2.38E-03 5.6SE-06
0.00 2220 0.001 1.44E-03 2.06E-06

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90

izt = Hoe-a

K = 
d 2

11 D

SOLUTION FOR GRAPHING
I (s) Z (m)

0 0.636
111 0.602
222 0.569
333 0.535
444 0.502
555 0.469
666 0.437
777 0.404
888 0.372
999 0.340
1110 0.308
1221 0.277
1332 0.245
1443 0.214
1554 0.183
1665 0.152
1776 0.122
1887 0.091
1998 0.061
2109 0.031
2220 0.001

Data and Fitted Solution
0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

0.00 500.00 1000.00 1500.00

Time (s)

2000.00 2500.00

111At (s) =
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Boardman - Thick Store-and-Release Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Detemination

Trial Time (d) Total Time (d) K (m/s)

1 0.001 0.001 1.23E-06

2 0.001 0,002 [ 1.71E--06

3 0.017 0.019 57E07

Field Hydraulic Conductivity

V17E-06 rn/s

1.OE-07
E

1.OE-06
0

-I-

1.OE-05
0.00 0.01 0.01 0.02 002

Drp
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 1
Test ID: TSB CR Clayl-NW Installer:
Project: Cedar Rapids Analyst:

XW
CHB

FIXED VARIABLES
d (cm)
D (cm) =

R. (cm) =
Final Time:

FITTED VARIABLES
a (s9-) = 0.0000053

H" (m) = 0.60
H. (m) = 1.48

MSE (in
2
) = 3.73E-04

Bias (in) = 1.29E-09

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K (mss),, 18E-09

Total Time (d) - 0.25 6.0 hrs

Zm (in t (s) [Fit Z (i) s(m) e (m)W

aVVter Level

scale

H Cm ias ng
IL7* StandetF 1| J = ,,-oD0.91 0.00 0.883 -2.94E-02 8.64E-04

0.89 825 0.877 -1.49E-02 2.22E-04
0.86 1414 0.872 9.46E-03 8.94E-05

0.84 4015 0.852 1.32E-02 1.74E-04
0.79 8194 0.820 2.82E-02 7.94E-04
0.77 10819 0.800 3.24E-02 1.05E-03

0.80 12094 0.790 -1.40E-02 197E-04
0.77 16174 0.761 -6.97E-03 4.86E-05
0.75 17134 0.754 -9.17E-04 8.41E-07

0.74 21634 0.721 -1.70E-02 2.89E-04

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted day liners,
Canadian Geotechnical J., 42, 79-90.

__ I I I I
jZt = Hoe- - H *

K a ind
2

11 D
____ _____ ___ +

9:16:16
SOLUTION FOR GRAPHING

I (s) Z (m)
0 0.883

1082 0.875
2163 0.866
3245 0.858
4327 0.849
5409 0.841
6490 0.833
7572 0.824
8654 0.816
9735 0.808
10817 0.800
11899 . 0,792
12980 0.784
14062 0.776
15144 0.768
16226 0.760
17307 0.752
18389 0.745
19471 0.737
20552 0.729
21634 0.721

At (s) 1082

Data and Fitted Solution
1.00 0 Date

0.90 -Fit_
0.80

0.70

0.60

0.50
N

0.40

0.30

0.20

0.10

0.00 1
0.00 5000.00 10000.00 15000.00 20000.00 25000.00

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 2
Test ID: Clayl -NW Installer: XW

Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES
d (cm) =
D (cm) =

R. (cm) =

Final Time:

FITTED VARIABLES
a (a-) = 0.0000117

W (m) = 0.00
H• (m) = 1.31

MSE (m
2
) = 3.30E-04

Bias (m) = -9.28E-09

Z4t COMPUTATIONS

SOLUTION -TRIAL 1
K (m/is) , 4AE-09

Total Time (d) = 0.19 4.5 hrs

Z(m) t(s) FItZ(m) 8(m) e(m)
1.35 0 1.313 -3.86E-02 1.34E-03
1.32 480 1.306 -9.96E-03 9.92E-05
1.29 1455 1.291 5.19E-03 2.60E-05
1.27 2025 1.282 1.46E-02 2.13E-04
1.23 3885 1.254 2.39E-02 5.71-E-04
1.20 6335 1.219 1.64E-02 2.67E-04
1.17 9101 1.180 7.42E-03 5.51E-05
1.13 12888 1.129 -8.63E-04 7A5E-07
1.11 16065 1.087 -2.00E-02 4.02E-04

aWater Level

scale

H I Casing
Flow (diameter D]0

i it

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian GeotechnicalJ., 42,
70,o0o

4 F I

4 F F I

4 F t I [ K an d 24 F F F

SOLUTION FOR GRAPHING
I (S) Z (m)
0 1.313

803 1.301
1808 1.288
2408 1.276
3211 1.264
4014 1.253
4817 1.241
5619 1.229
6422 1.218
7225 1.206
8028 1.195
8830 1.184
9633 1.173

10436 1.162
11239 1.151
12041 1.140
12844 1.129
13647 1.119
14450 1.108
15252 1(098
18055 1.087

~t (s) = 803

Data and Fitted Solution
1.60
1.40 K FN

1.201

1000

0.80

0.80

0.40

0.20

0.00'

0 500 1oo0000 15000 20000
TIMe (a)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.250 0.250 1.86E-09

2 0.186 0.436 4.08E-09

Field Hydraulic Conductivity

2.97E-09 m/s
2.97E-07 cm/s

- 1.0E-10

E
1.OE-09

S 1.OE-08
"O

0o 1.OE-07
U

S 1.OE-06

1.OE-05

0.00 0.10 0.20 0.30 0.40 0.50
Day'
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL I
Test ID: Clay2-NE Installer:
Project: Cedar Rapids Analyst

xw
CHB

FIXED VARIABLES FITTED VARIABLES

d (cm) = 1.905 a (s"
1
) = 0.0000355

D (cn) = 29.845 H* (m) = 0.00

R. (cm) = 44.45 H. (m) = 1.06

Final Time: 14:03:00 MSE (mi) = 1.62E-03
Bias (m) = -1.26E-08

SOLUTION -TRIAL 1
K (mis) = 1.23E-08

Total Time (d) = 0.14 3.3 hrs

TEMPORAL VARIABLES
Time (mldlyr h:m) R (cm)

10:44:20 69.0

10:44:47 67.0

10:47:00 64.0

10:50:00 61.9

10:53:30 59.7

10:57:00 57.5

11:00:02 55.5

11:04:12 53.0

11:09:45 51.0

11:19:20 48.8

11:33:47 46.2

11:48:50 43.5

12:11:50 40.0

12:33:00 37.8

12:58:30 35.0

13:30:00 31.2

14:03:00 31.6

Z-t COMPUTATIONS
Z (m) t (s) Fit Z (m) 8s(m) e (m)
1.13 0 1.055 -7.90E-02 6.25E-03

1.11 27 1.054 -6.01E-02 3.61E-03

1.08 160 1.049 -3.50E-02 1.23E-03

1.06 340 1.043 -2.07E-02 4.30E-04

1.04 550 1.035 -6.48E-03 4.20E-05

1.02 760 1.027 7.82E-03 6.11E-05

1.00 942 1.021 2.12E-02 4.49E-04

0.97 1192 1.012 3.72E-02 1.38E-03

0.95 1525 1.000 4.53E-02 2.05E-03

0.93 2100 0.980 4.70E-02 2.21E-03

0.91 2967 0.950 4.33E-02 1.87E-03

0.88 3870 0.920 4.03E-02 1.62E-03

0.84 5250 0.876 3.13E-02 9.77E-04

0.82 6520 0.837 1.46E-02 2.13E-04

0.79 8050 0.793 -1.72E-03 2.94E-06

0.76 9940 0.741 -1.52E-02 232E-04

0.76 11920 0.691 -6.96E-02 4.856-03

Water Level

t scale
Z R Standpipe

L...+ diameter = d)

H I .1Casing
HI, Flow (diameter = D)

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

4 + I I

Zt H He-at - H *

K - a n rd 2

11 D4 4--I-I

SOLUTION FOR GRAPHING
t(s) Z (m)

0 1.055
596 1.033
1192 1.012
1788 0.990
2384 0.970
2980 0.949
3576 0.929
4172 0.910
4768 0.891
5364 0.872
5960 0.854
6556 0.836
7152 0.819
7748 0.801
8344 0.785
8940 0.768
9536 0.752
10132 0,736
10728 0.721
11324 0.706
11920 0.691

At (s)= 596

Data and Fitted Solution
1.20

0.80

E 0.60
N

0.40

0.20

0.00, , , , ,

0 2000 4000 6000 8000 10000 12000 14000

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 2

Test ID: Clay2-NE Installer:
Project: Cedar Rapids Analyst

xw
CHB

FIXED VARIABLES

d (cm) = 1.905

D (cm) = 29.845
Rý (cm)= 44.45

Final Time: 9:37:50

TEMPORAL VARIABLES

Time (midlyr h:m) R (cm)

8:39:40 61.6

8:40:40 59.0
8:41:41 56.0

8:43:06 52.5

8:44:35 49.0
8:45:30 47.0
8:47:52 42.5
8:50:00 39.0
8:53:55 33.0

8:56:30 29.6
8:59:59 25.6
9:02:40 23.0

9:06:20 19.5

9:09:53 16.7
9:15:00 13.6
9:20:36 10.5

9:24:28 8.5
9:30:30 5.4

9:37:50 2.7

FITTED VARIABLES
a (s-.) = 0.0002579

H* (m) = 0.00
H0 (m) = 1.01

MSE (m
2

)= 9.78E-04

Bias (m) = 2.80E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K (mis) = 8.96E-08

Total Time (d) = 0.04 1.0 hrs

Z (m) t (S) Fit Z (m) s (m) e (m)
1.06 0 1.011 -4.97E-02 2.47E-03
1.03 60 0.995 -3.92E-02 1.54E-03
1.00 121 0.980 -2.48E-02 6.14E-04
0.97 206 0.958 -1.10E-02 1.21E-04

0.93 295 0.937 2.23E-03 4.98E-06
0.91 350 0.924 9.04E-03 8.17E-05
0.87 492 0.890 2.08E-02 4.34E-04
0.83 620 0.861 2.69E-02 7.24E-04
0.77 855 0.811 3.63E-02 1.31E-03
0.74 1010 0.779 3.85E-02 1.48E-03
0.70 1219 0.738 3.76E-02 1.41E-03
0.67 1380 0.708 3.36E-02 1.13E-03
0.64 1600 0.669 2.95E-02 8.71E-04
0.61 1813 0.633 2.18E-02 4.73E-04

0.58 2120 0.585 4.55E-03 2.07E-05
0.55 2456 0.536 -1.30E-02 1.69E-04

0.53 2688 0.505 -2.42E-02 5.84E-04
0.50 3050 0.460 -3.82E-02 1.46E-03

0.47 3490 0.411 -6.06E-02 3.67E-03

d3.Water Level
t f -ale

z R St.andpip
di*ameter

I Casing
Flow El(diameter D )

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

It HIoeUE*-7H
K a_ ~d 2

11ID-I. -t 4-4

SOLUTION FOR GRAPHING

I(s) Z (m)
0 1.011

175 0.966

349 0.924
524 0.883

698 0.844

873 0.807
1047 0.772

1222 0.738

1395 0.705
1571 0.674

1745 0.644

1920 0.616
2094 0.589

2269 0.563

2443 0.538

2618 0.515

2792 0.492

2967 0.470
3141 0.450

3316 0.43C

3490 0.411

At (s) 175

Data and Fitted Solution

1.20

1.00 -Fit J

0.80

A 0.60
N

0.40

0.20

0.00
0 1000 2000 3000 4000

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 3

Test ID: Clay2-NE Installer:
Project: Cedar Rapids Analyst:

xw
CHB

FIXED VARIABLES

d (am) = 1.905

D (cn) = 29.845
Rý (cm)= 44.45

Final Time: 10:18:14

TEMPORAL VARIABLES

Time(m/d/yr h:m) . R (cm)

9:45:20 44.4

9:47:43 39.6

9:49:30 36.0

9:51:40 32.5

9:56:50 25.0

10:09:41 13.0

10:16:40 7.5

10:18:14 6.4

FITTED VARIABLES
a (s') = 0.0002809

H* (m) = 0.00
H. (m)= 0.87

MSE (mi) = 1.47E-04

Bias (m) = 2.70E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mis) = 9.76E-08

Total Time (d) = 0.02 0.5 hrs

Z(m) t(s) Fit Z (m) 1 (m) e (m)
0.89 0 0.869 -1.93E-02 3.73E-04
0.84 143 0.835 -5.54E-03 3.07E-05
0.80 250 0.810 5.74E-03 3.29E-05
0.77 380 0.781 1.17E-02 1.36E-04
0.69 690 0.716 2.15E-02 4.64E-04
0.57 1461 0.577 2.10E-03 4.42E-06
0.52 1880 0.513 -6.92E-03 4.79E-05
0.51 1974 0.499 -9.28E-03 8.61E-05

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

Zt =Hoe-at - H*

K a n d 2

- 11ID_I I --

SOLUTION FOR GPJ
t (s)

0

99

197

296

395

493

592

691

790
888

987

1086

1184

1283
1382
1481

1579

1678

1777
1875

1974

,PHING

Z(m)

0.869

0.845

0.822
0.800

0.778

0.757

0.736

0.716

0.696
0.677

0.659

0.641

0.623

0.606

0.590
0.573

0.558

0.543

0.528
0.513

0.499

Data and Fitted Solution

1.00

0.904q•
0.80 - i

0.70

0.60

0.50N

0.40

0.30

0.20

0.10
0.00 ''

0 500 1000 1500 2000 2500

Time (s)

At(s) = 99
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 4
Test ID: Clay2-NE Installer. XW
Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES
d (cm) = 1.905
D (cm) = 29.845

R (c-) = 44.45
Final Time: 10:55:55

TEMPORAL VARIABLES
Time (m/dlyr h:m) R (cm)

10:19:55 56.0
10:21:42 50.0
10:24:00 43.5
10:26:30 37.5
10:29:20 32.0
10:33:19 26.0
10:42:15 14.5
10:49:50 6.5
10:56:55 2.0

FITTED VARIABLES
a (W"1) = 0.0003852

H' (m) = 0.00
H. (m)= 0.98

MSE (m) = 2.92E-04
Bias (m) = -8.62E-08

7-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mis) = 1.34E-07

Total Time (d) = 0.03 0.6 hrs

Z(m) t(s) Fit Z (m) a(m) L'(m)
1.00 0 0.977 -2.78E-02 7.72E-04
0.94 107 0.937 -7.23E-03 5.23E-05
0.88 245 0.889 9.25E-03 8.56E-05
0.82 395 0.839 1.94E-02 3.75E-04
0.76 565 0.786 2.12E-02 4.49E-04
0.70 804 0.717 1.21E-02 1.46E-04
0.59 1340 0.583 -6.58E-03 4.33E-05
0.51 1795 0.489 -2.03E-02 4.12E-04
0.46 2160 0.425 -3.95E-02 1.56E-03

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

Zt Hoe-at - H *1

K - a n d 2

11 D

SOLUTION FOR GRAPHING
t (s) Z (m)

0 0.977
108 0.937

216 0.899

324 0.862

432 0.827
540 0.793

648 0.761

756 0.730

864 0.700

972 0.672

1080 0.644

1188 0.618
1296 0.593

1404 0.569

1512 0.546

1620 0.523

1728 0.502

1836 0.482

1944 0.462

2052 0.443

2160 0.425

At (S) 108

Data and Fitted Solution

1.20

1.00 1 - t

0.80

-• 0.60
N

0.40

0.20

0.00',,'

0 500 1000 1500 2000 250o

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 5
Test ID: Clay2-NE Installer:
Project: Cedar Rapids Analyst:

xw
CHB

FIXED VARIABLES
d (cm) = 1.905
D (an,) = 29.845

R, (cm)= 44.45
Final Time: 11:41:50

TEMPORAL VARIABLES
Time (mid/yr h:m) R (cm)

10:56:23 63.0
10:57:20 59.0
10:59:00 54.0
11:01:55 46.5
11:06:30 37.0
11:10:23 31.0
11:14:45 24.3
11:21:40 17.0
11:29:46 10.0
11:36:46 5.0
11:41:50 2.0

FITTED VARIABLES
a (s-) = 0.0003250

H*(m)= 0.00
H. (m) = 1.03

MSE (mi) = 7.45E-04

Bias (m) = 8.53E-07

7-t fflMPUTATIANC

SOLUTION -TRIAL 1

K (mls)- 1.13E-07
Total Time (d) = 0.03 0.8 hrs

Z (m) t (a) Fit Z (m) s (m) a' (m)

1.07 0 1.033 -4.15E-02 1.72E-03

1.03 57 1.014 -2.05E-02 4.20E-04

0.98 157 0.982 -2.92E-03 8.50E-06

0.91 332 0.927 1.78E-02 3.17E-04

0.81 607 0.848 3.35E-02 1.12E-03

0.75 840 0.786 3.17E-02 1.OOE-03

0.69 1102 0.722 3.45E-02 1.19E-03

0.61 1517 0.631 1.64E-02 2.69E-04

0.54 2003 0.539 -5.77E-03 3.33E-05

0.49 2423 0.470 -2.45E-02 6.01E-04

0.46 2727 0.426 -3.87E-02 1.50E-03

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

zt Hoe-at - H*

K -a ntd 2

11 D

SOLUTION FOR GRAPHING

t (s) Z (m)
0 1.033

136 0.988

273 0.945

409 0.904

545 0.865

682 0.828

818 0.792

954 0.757

1091 0.725

1227 0.693

1364 0.663

1500 0.634

1636 0.607
1773 0.581

1909 0.555

2045 0.531

2182 0.508

2318 0.486
2454 0.465

2591 0.445

2727 0.426

At (s) 136

Data and Fitted Solution

1.20

1.00 ust

0.80

- 0.60
N

0.40

0.20

0.00' ' ' ' '

0 500 1000 1500 2000 2500 3000

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 6
Test ID: COay2-NE Installer
Project: Cedar Rapids Analyst

xw
CHB

FIXED VARIABLES
d (cm) = 1.905
D (an) = 29.845

R. (cm) = 44.45
Final Time:I 12:14:24 j

TEMPORAL VARIABLES
Time (midlyr h:m) R()

11:42:48 22.3
11:45:10 20.0
11:48:32 17.0
11:52:15 14.0
11:57:56 10.3
12:03:06 7.6
12:08:21 4.5
12:14:24 1.0

FITTED VARIABLES
a(s')= 0.0002001
H" (m) = 0.00
H.(m)= 0.66

MSE (mi) = 1.45E-05
Bias (m) = 8.88E-07

74 COMPUTAnlONS

SOLUTION -TRIAL 1
K (m/s) = 6.95E-08

Total Time (d) = 0.02 0.5 hrs

Z(m) It(a) Fit Z (m) a(m) e (m)
0.67 0 0.662 -5.86E-03 3.43E-05
0.64 142 0.643 -1.39E-03 1.94E-06
0.61 344 0.618 3.13E-03 9.83E-06
0.58 567 0.591 6.18E-03 &M83E-05
0.55 908 0.552 4.23E-03 1.79E-05
0.52 1218 0.519 -1.95E-03 380E-06
0.49 1533 0.487 -2.62E-03 6.87E-06
0.45 1896 0.453 -1.73E-03 Z98E-06

Water Level
t Scale
/Z ! ,..Stanldpipe

diameter = d)

H ~Casing
Flw (diameter = D)Lit

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in oompacted clay
liners, Canadian Geotechnical J., 42,
79-90.

[z, Hoe-at -H*1

~a x ~d 2

SOLUTION FOR GRAPHING
It (s) Z (m

0 0.6a
95 0.641
190 0.63
284 0.621
379 0.61
474 0.60
569 0.59
664 0.571
758 0.561
853 0.551
948 0.54
1043 0.53
1138 0.57
1232 0.51
1327 0.50
1422 0.49
1517 0.48
1612 0.471
1706 0.47)
1801 0.46
1896 0.45

At (s) 95

L

F
F7

3
F
F

b7

I

Data and Fitted Solution

0.80

0.70

0.60

S0.50

S 0.40
N

0.30

0.20

0.10

0.00
0 500 1000 1500 2000

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 7

Test ID: Clay2-NE Installer:

Project: Cedar Rapids Analyst:

xw
CHB

FIXED VARIABLES

d (an) = 1.905

D (cm) = 29.845
R. (cm) = 44.45

Final Time: 12:50:15

TEMPORAL VARIABLES
Time (m/d/yr h:m) R (cm)

12:14:58 23.2

12:19:53 19.5
12:24:58 15.5

12:29:32 12.3
12:35:58 8.5

12:42:24 5.4

12:50:15 2.3

FITTED VARIABLES
a (s') = 0.0001799

H* (m) = 0.00

H. (m) = 0.67

MSE (mi) = 2.75E-05

Bias (m) = -9.49E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mis) = 8.25E-08

Total Time (d) = 0.02 0.6 hrs

Z (m) _t(s) FitZ(m) 8(m) c' (m)
0.68 0 0.672 -5.00E-03 250E-05

0.64 295 0.637 -2.70E-03 7.29E-06
0.60 600 0.603 3.30E-03 1.09E-05

0.57 874 0.574 6.31E-03 3.99E-05

0.53 1260 0.535 5.82E-03 3.39E-05

i•Water Level

z R Standpipe
J LL ..- •diameter d)

H" Casing

7 Flow (diameter= )

0.50 1646 0.499 19.14E-04 I8.35E-07
0.47 2117 0.459 -8.66E-03 7.49E-05 Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

I __ __ __ __

1Zt =Hoe-a-H*

K - a n d 2

11 D

SOLUTION FOR GRAPHING

t (s) Z im)

0 0.672
106 0.659

212 0.646
318 0.634

423 0.622

529 0.611

635 0.599
741 0.5588

847 0.577

953 0.566
1059 0.565

1164 0.545
1270 0.534

1376 0.524

1482 0.514

1588 .505
1694 0.495

1799 0.486

1905 0.477

2011 0.468

2117 0.459

At(s) 106

Data and Fitted Solution
0.80

0.70

0.60

0.50

Tm0.40

0.30

0.20

0.10

0.00' '

0 500 1000 1500 2000 2500

Time (s)

C-42



Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.138 0.138 1.23E-08

2 0.040 0.178 8.96E-08
3 0.023 0.201 9.76E-08
4 0.025 0.226 1.34E-07
5 0.032 0.258 1.13E-07
6 0.022 0.280 6.95E-08
7 0.025 0.304 6.25E-08

Field Hydraulic Conductivity
9.46E-0 mrn/s

:F 1.0E-IO
E

1.OE-09
U

• 1.OE-08

o 1.OE-07
U

I! 1.OE-06

1.0E-05 
'

000 0.05 0.10 0.15 0.20 0.25 0.30 0.35
Days
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL I
Teat ID: Caay3-SW Installer
Project: Cedar Rapids Analyst

XW
CHB

FIXED VARIABLES
d (cm) = 1.905
D (an) = 29.845

R. (am) = 44.45
Final Time: 165200

TEMPORAL VARIABLES
Time (im/d/yr h:m) R (cm)

16:47:20 84.0
16:48:06 77.0
16:48:46 70.0
16:49:15 65.0
16:50'.08 57.0
16:51:23 47.0
16:52:00 41.0

FITTED VARIABLESa (s") = 0.0014435

H* (m) = 0.00
H. (m) = 1,29

MSE (M') = 282E-05
Bias (m) = -2.30E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K (m/e)a 5.01E-07

Total Time (d) = 0.00 0.1 hrs

Z(m) t(a) Fit Z (m) a(m) _ _(m)

1.28 0 1.292 7.33E-03 5.37E-05
1.21 46 1.209 -5.67E-0 3.21E-05
1.14 86 1.141 -3.49E-03 1.22E-05
1.09 115 1.094 -2.67E-04 7.12E-08
1.01 168 1.014 -8.61E-04 7.41E-07
0.91 243 0.910 487E-03 237E-05
0.85 280 0.862 7.82E-0 M 6 '12-05

Water Level

Scala

7Z 
R 

Standpipe 
d)

Flow (diarmeter = 0)

1" ~t-i 1*

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole failing-head
tests performed in compacted clay
liners, Canadian Geolechnical J., 42,
79-90.

+ I

4 4 *1*

+ 4 4 4

+ 4 4 +

4 4 4 4

K ax d 2

__ I __ I I __

SOLUTION FOR GRAPHING
t (s) Z im

0 1.29,
14 1.26
28 1.24
42 1.214
56 1.19
70 1.16
84 1.14
98 1.12
112 1.09
128 1.07
140 1.05
154 1.03-
168 1.01
182 0.9S
196 0.97
210 0.95
224 0.93
238 0.914
252 0.891
266 0.881

280 0.86

At (s)= 14

6

L.

F"

;4

5

4

•3

F-
F-

Data and Fitted Solution

1.40

1.20

1.00

0.80

0.60

040

0.20

0.00 ' ' '

0 50 100 150 200 250 300

Time (a)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 2

Test ID: Clay2-NE Installer. XW
Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES
d (cm) = 1.905
D (cm) = 29.845

R. (cm) = 44.45
Final Time: 16:52:00

TEMPORAL VARIABLES
Time (m/d/yr h:m) R(cm)

16:47:20 84.0
16:48:06 77.0
16:48:46 70.0
16:49:15 65.0
16:50:08 57.0
16:51:23 47.0
16:52:00 41.0

FITTED VARIABLES
a (s') = 0.0014435

H*(m)= 0.00

H.(m)= 1.29
MSE (m) = 262E-05

Bias (m) = -2.30E-07

7-t COMPUTATIONS

SOLUTION -TRIAL 1
K(mls)= 5.01E-07

Total Time (d) = 0.00 0.1 hrs

Z (m) tIe() Fit Z (m) E (m) e (m) 1
1.28 0 1.292 7.33E-03 5.37E-05
1.21 46 1.209 -5.67E-03 3.21E-05
1.14 86 1.141 -3.49E-03 1.22E-05

1.09 115 1.094 -2.67E-04 7.12E-08
1.01 168 1.014 -8.61E-04 7.41E-07

0.91 243 0.910 -4.87E-03 2.37E-05
0.85 280 0.862 7.82E-03 6.12E-05 Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnicaf J., 42,
79-90.

lZt =HoeT-7t -]H*

K a- ~d 2

11ID

SOLUTION FOR GRAPHING
I (s) Z (m)
0 1.292

14 1.266
28 1.241

42 1.216

56 1.192

70 1.168
84 1.144

98 1.121
112 1.099
126 1.0f7

140 1.05
154 1.034

168 1.014
182 0.993

196 0.973

210 0.954

224 0.935

238 0.916

252 0.898

266 0.880
280 0.81

At (s) 14

Data and Fitted Solution

1.40

1.20

1.00

0.80
E
N

0.60

0.40

0.20

0.00' ' '

0 50 100 150 200 250 300

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 3

Test ID: Clay2-NE Installer. XW
Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES

d (an) = 1.905
D (cm) = 29.845

R. (cm) = 44.45

FinaI Time:i 18:01:10

TEMPORAL VARIABLES

Time (mld/yr h:m) R (cm)

17:13:25 94.0

17:15:15 90.5

17:17:00 89.0

17:20:15 87.0

17:28:40 82.5

17:35:50 79.8

17:45:10 76.6

17:50:45 73.3

18:01:10 72.2

FITTED VARIABLES
a (V') = 0-0000593

H* (m) = 0.00
H.(m)= 1.36

MSE (mi) = 2 03E-04
Bias (m) = -5.85E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mls) = Z06E-09

Total Time (d) = 0.03 0.8 hrs

Z (m) t (s) Fit Z (m) s (m) s (m)
1.38 0 1.357 -2.79E-02 7.80E-04
1.35 110 1.348 -1.74E-03 3.02E-06

1.33 215 1.339 4.90E-03 2.40E-05

1.31 410 1.324 9.50E-03 9.03E-05
1.27 915 1.285 1.54E-02 2.39E-04

1.24 1345 1.253 1.OIE-02 1.02E-04
1.21 1905 1.212 1.19E-03 1.43E-06

1.18 2240 1.188 1.04E-02 1.07E-04
1.17 2865 1.145 -2.18E-02 4.77E-04

Water Level
scale

Z Standpipe
L1...... diarnestr = d)

H t. Casing
Flew (diam~eter =0)

117

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian GeotechnicalJ., 42,
79-90.

IZt =Hoe-at - H *1

K a a d 2

11iD I

SOLUTION FOR GRAPHING
t (s) Z (M)

0 1.357
143 1.345

287 1.334

430 1.322
573 1.311

716 1.300

860 1.289

1003 1.278
1146 1.267

1289 1.257
1433 1.246

1576 1.236

1719 1.225

1862 1.215
2006 1.204

2149 1.194

2292 1.184

2435 1.174

2579 1.164

2722 1.154
2865 1.145

At (s)= 143

12

Data and Fitted Solution

1.60

1.40 D

1.20

1.00

0.80N

0.60

0.40

0.20

0.00
0 500 1000 1500 20Do 2500 3000 3500

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 4
Test ID: Clay2-NE Installer:

Project: Cedar Rapids Analyst:
xw
CHB

FIXED VARIABLES
d (cm) = 1.905

D (cm) = 29.845
R. (cm) = 44.45

Final Time: 16:00:45

TEMPORAL VARIABLES

Time (mld/yr h:m) R (cm)

8:57:44 97.0
8:58:40 95.0

9:01:14 92.0
9:04:10 90.0

9:08:46 88.0

9:16:30 85.5

9:26:05 83.0

9:33:10 81.2

9:42:25 79.3

9:55:30 76.8
10:2241 72.3

10:44:08 69.3
11:06:00 86.3
11:31:50 63.2

11:59:27 60.4

12:17:33 58.7
12:54:16 55.2

13:28:46 52.6

14:15:11 49.4

14:51:10 47.2
15:29: 10 45.2
16:00:45 43.7

FITTED VARIABLES
a (s") = 0.0000190

H*(m)= 0.00
H.(m)= 1.33

MSE (m) = 1.43E-03

Bias (m) = 1.21E-07

7-t COMPUTATIONS

SOLUTION -TRIAL 1

K (mls) = 6.59E-09
Total Time (d) = 0.29 7.1 hrs

Z (m) t(s) Fit Z (m) s(m) e (m)
1.41 0 1.331 -8.33E-02 6.93E-03
1.39 56 1.330 -6.47E-02 4.18E-03
1.36 210 1.326 -3.86E-02 1.49E-03
1.34 386 1.322 -2.30E-02 5.28E-04

1.32 662 1.315 -9.87E-03 9.74E-05
1.30 1126 1.303 3.61E-03 1.30E-05
1.27 1701 1.289 1.45E-02 2.09E-04

1.26 2126 1.279 2.21E-02 4.89E-04

1.24 2681 1.265 2.77E-02 7.69E-04
1.21 3466 1.247 3.40E-02 1.16E-03
1.17 5097 1.209 4.11E-02 1.69E-03

1.14 6384 1.179 4.19E-02 1.76E-03
1.11 7696 1.150 4.29E-02 1.84E-03
1.08 9246 1.117 4.06E-02 1.65E-03
1.05 10903 1.083 3.40E-02 1.16E-03
1.03 11989 1.060 2.89E-02 8.37E-04
1.00 14192 1.017 2.05E-02 4.22E-04
0.97 16262 0.978 7.37E-03 5.44E-05

0.94 19047 0.928 -1.09E-02 1.20E-04
0.92 21206 0.890 -2.62E-02 6.85E-04

0.90 23486 0.853 -4.39E-02 1.92E-03
0.88 25381 0.823 -5.90E-02 3.48E-03

#,Wate r Level

Scalez1 Standpipe
diameter d)

Casing
H Flow (diarnar= D)

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

ZI:t Hoe-at - H *

K- a nd
2

11 D

SOLUTION FOR GRAPHING
t (S) Z (m)

0 12331

1269 1.300
2538 1.269

3807 1.238
5076 1.209

6345 1.180

7614 1.152
8883 1.125

10152 1.098

11421 1.072
12691 1.046
13960 1.022

15229 0.997
16498 0.974

17767 0.950

19036 0.928

20305 0.906
21574 0.884

22843 0.863

24112 0.843
25381 0.823

At (s)= 1269

Data and Fitted Solution

1.60

1.40

1.00

0.80N

0.60

0.40

0.20

0.00 , ' ,

0 5000 10000 15000 20000 25000 30000

Time(s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL5
Tot ID: Clay2-NE Installer.
Project: Cedar Rapids Analyst:

xW
CHB

FIXED VARIABLES
d (cm)= 1.905
D(cm)= 29.845

R. (cm) = 44.45
Final Time: 111t2005 17:12

TEMPORAL VARIABLES
Time (mid/yr h:m) R (ca)

111/2D05 16:36 70,0
1/1/2005 16:41 67.0
1112005 16:49 64.0
11112005 17:01 60.0
1112005 17:12 57.0

FITTED VARIABLES
& (s") a 0.0000112
-* (m) = 0.00
H. (m) = 1.09

MSE (m') = 1.39E-03
Bias (m) = -8.74E-08

Z- COMPUTAllONS

SOLUTION -TRIAL I
K (nls) =S3E-09

Total Time (d) = 0.03 0.6 hrs

Z (m) t (0) FitZ m (m)i le(m) • )
1.14 0 1.092 -5.23E-02 2.73E-03
1.11 345 1.088 -265E-02 7.01E-04
1.08 799 1.083 -ZO0E-03 3.99E-06
1.04 1534 1.074 2.91E-02 8.48E-04
1.01 2160 1.066 5.16E-02 2.66E-03

Waler Level
16 Scale

Z L* Standpipe
R4 *....... diameter - d)

Flow Idleameter - D)

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian GeotechnicalJ., 42,
79-90.

4 I I I
4 1-1-1

KZt = Hoe-a - H
K a=

11 D I
I I I I
4 1 1 1

SOLUTION FOR GRAPHING
t(s) Z(m)

0 1.092
108 1.091
216 1.090
324 1.068
432 1.087
540 1.086
648 1.084
756 1.083
864 1.082
972 1.00
1080 1,079
1188 1.078
1296 1.076
1404 1.075
1512 1.074
1620 1.073
1728 1.071
1836 1.070
1944 1.069
2052 1.067
2160 1.066

At(a)= 108

Data and Fitted Solution

1.16

1.14j

1.12

1.10

T 1.08

1.06

1.04

1.02

1.00
0 500 1000 1500 2000 2500

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 5
Test ID: Clay2-NE
Project: Cedar Rapids

Installer.
Analyst:

xW
CHB

FIXED VARIABLES
d (cm) = 1.905
D (cm) = 29.845

Fla (cm) = 44.45
Final Time:1120o5 10:18

TEMPORAL VARIABLES
Time (m/idyr h:m) R (cm)

I2J20059:.56 25.0
V12/2005 10:09 13.0
122005 10:16 7.5
1/z22005 10:18 6.4

FITTED VARIABLES
a (s") = 0.0002434
H*(m)= 0.00
H. (m) = 0.69

MSE (mi) = 3.35E-07
Bias (m) = -9.80E-07

7.* CflUPLTATIONR

SOLUTION -TRIAL 1
K (mls) - &.45E-08

Total Time (d) = 0.01 0.4 hrs

Z (M) t (a) Fit Z (m) 9 (M) e (m)
0.69 0 0.694 -292E-04 8.55E-08
0.57 771 0.575 8.89E-04 7.90E-07

0.52 1190 0.520 8.02E-05 6.43E-09
0.51 1284 0.508 -6.78E-04 4.59M-07

* 
~Wale, 

Lee

R Slandpipe,

R..L..... diameter - d)

Casingn
Flw (diemateW D)LI Fl4

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

jzt HeIH

K a a td 2
_

11iD

SOLUTION FOR GRAPHING
t(s) Z(m

0 0.%9,
64 0.6&
128 0.67
193 0.66
257 0.65
321 0.64"
385 0.61;
449 0.62
514 0.61
578 0.60
642 0.59,
706 0.581
770 0.571
835 0.56
899 0.551
963 0.541
1027 0.54
1091 0.53:
1156 0.52
1220 0.511
1284 0.50

at (s)= 64

3

3

5

7

2

2

4

6

Data and Fitted Solution
0.80

0 .7 0 1F t

0.60

0.50

£ 0.40

0.30

0.20

0.10

0.00 ' ' , , ,

0 200 400 600 800 1000 1200 1400

Time(s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 6

Test ID: Clay2-NE Installer.

Project: Cedar Rapids Analyst:
xw
CHB

FIXED VARIABLES

d (n)= 1.905

D (cm) = 29.845
R3 (cm)= 44.45

FinalTime: 10:5:555-1

TEMPORAL VARIABLES

Time (mid/yr h:m) R (cm)
10:19:55 56.0

10:21:42 50.0

10:24:00 43.5

10:26:30 37.5
10:29:20 32.0

10:33:19 26.0
10:42:15 14.5

10:49:50 6.5

10:55:55 2.0

FITTED VARIABLES
a (a') = 0.0003675

H*(m)= 0.00
H.(m)= 0.97

MSE (mW) = 3.74E-04

Bias (m) = -1.87E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mis) = 1.28E-07

Total Time (d) = 0.03 0.6 hrs

Z (m) t (a) Fit Z (m) s(m) e(m)
1.00 0 0.971 -3.31E-02 1.10E-03

0.94 107 0.934 -1.06E-02 1.11E-04

0.88 245 0.888 8.26E-03 6.82E-05
0.82 395 0.840 2.06E-02 4.26E-04

0.76 565 0.789 2.48E-02 6.13E-04

0.70 804 0.723 1.84E-02 3.39E-04

0.59 1340 0.594 4.15E-03 1.72E-05

0.51 1795 0.502 -7.26E-03 5.27E-05

0.46 2160 0.439 -253E-02 6.40E-04

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

IZt Hoe-at - H *1

K a nd 2

11 D

SOLUTION FOR GRAPHING
t (s) Z (M)

0 0.971
108 0.934
216 0.897
324 0.862
432 0.829
540 0.797
648 0.766
756 0.736
864 0.707
972 0.680
1080 0.653
1188 0.628
1296 0.603
1404 0.580
1512 0.557
1620 0.536
1728 0.515
1836 0.495
1944 0.475
2052 0.457
2160 0.439

At (s)= 108

Data and Fitted Solution

1.20

1.004 IL Fi

0.80

0. 060

0.40

0.20

0.00 ,
0 500 1000 1500 2000 2500

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 7
Test ID: Clay2-NE Installer:

Project: Cedar Rapids Analyst:

xw
CHB

FIXED VARIABLES
d (cm) = 1.905

D (cm) = 29.845
Ra (cm) = 44.45

Final Time: 11:41:50

TEMPORAL VARIABLES

Time m/md/Yr h:m) R (cm)

10:56:23 63.0
10:57:20 59.0

10:59:00 54.0
11:01:55 46.5

11:06:30 37.0

11:10:23 31.0

11:14:45 24.3

11:21:40 17.0
11:29:46 10.0
11:36:46 5.0

11:41:50 2.0

FITTED VARIABLES
a (s") = 0.0003250

H* (m) = 0.00
H.(m)= 1.03

MSE (m) = 7.45E-04

fias (m) = -7.34E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K(mis)= 1.13E-07

Total Time (d) = 0.03 0.8 hrs

Z(m) tas Fit Z (m) s(m) e (m)
1.07 0 1.033 -4.15E-02 1.72E-03
1.03 57 1.014 -2.05E-02 4.20E-04
0.98 157 0.982 -2.92E-03 8.50E-06
0.91 332 0.927 1.78E-02 3.17E-04
0.81 607 0.848 3.35E-02 1.12E-03
0.75 840 0.786 3.17E-02 1.00E-03
0.69 1102 0.722 3.45E-02 1.19E-03
0.61 1517 0.631 1.64E-02 2.69E-04
0.54 2003 0.539 -5.77E-03 3.33E-05
0.49 2423 0.470 -2.45E-02 6.01E-04
0.46 2727 0.426 -3.87E-02 1.50E-03

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole failing-head
tests performed in compacted clay
liners, Canadian GeotechnicalJ., 42,
79-90.

IZt =Hoe- =-H*

K a a d 2

11 D

SOLUTION FOR GRAPHING
tI (s) Z (m)

0 1.033
136 0.988
273 0.945

409 0.904
545 0.865

682 0.828

818 0.792
954 0.757

1091 0.725

1227 0.693

1364 0.663
1500 0.634

1636 0.607
1773 0.581
1909 0.555

2045 0.531

2182 0.508

2318 0.486

2454 0.465

2591 0.445
2727 0.426

At (s)= 136

Data and Fitted Solution
1.20

1.00 ! Fi t

0.80

E 0.60

0.40

0.20

0.00

0 500 1000 1500 2000 2500 3000

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 8

Test ID: Clay2-NE Installer: XW
Project: Cedar Rapids Analys": CHB

FIXED VARIABLES
d (cn) = 1.905
D (cm) = 29.845

Ra (cm) = 44.45
Final Time: 12:14:24

TEMPORAL VARIABLES
Time (mld/yr h:m) R (cm)

11;42:48 22.3
11:45:10 20.0
11:48:32 17.0
11:52:15 14.0
11:57:56 10.3
12:03:06 7.6
12:08:21 4.5
12:14:24 1.0

FITTED VARIABLES
a (s") = 0.0002001

H*(m)= 0.00
H.(m)= 0.66

MSE (m) = 1.45E-05
Bias (m) = 9.02E-07

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mis) = &95E-08

Tota] Time (d) = 0.02 0.5 hrs

Z(m) t(a) Fit Z (m) s(m) e (m)
0.67 0 0.662 -5.86E-03 3.43E-05

0.64 142 0.643 -1.39E-03 1.94E-06

0.61 344 0.618 3.13E-03 9.83E-06

0.58 567 0.591 6.18E-03 3.83E-05

0.55 908 0.552 4.23E-03 1.79E-05

0.52 1218 0.519 -1.95E-03 3.80E-06

0.49 1533 0.487 -2.62E-03 6.87-06
0.45 1896 0.453 -1.73E-03 2.98E-06

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

4- 4-4 4

4.- 4 4 4

+ 4 4-4

4. 41 I
IZt =Hoe -at - H *

[K and
2

110
+ 4 4-4

SOLUTION FOR GRAPHING
t(s) Z(m

0 0.66,
95 0.641

190 0.63

284 0.621
379 0.61

474 0.60(,

569 0.591
664 0.571

758 0.56%
853 0.55N

948 0.54ý
1043 0.53

1138 0.52
1232 0.51

1327 0.50

1422 0.491

1517 0.481

1612 0.471

1706 0.47O
1801 0.46

1896 0.45:

At (s)= 95

9
7

5
3

9

7
7

9

1

Data and Fitted Solution
0.80

0.70 Dat

0.60

0.50

E 0.40
N

0.30

0.20

0.10

0.00
0 560 1000 1500 2000

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 9
Test ID: Clay2-NE

Project: Cedar Rapids

FIXED VARIABLES

d (an) = 1.905

D (cm) = 29.845
Ra (cm)o= 44.45

Final Time: 12:50:15

TEMPORAL VARIABLES

Time (mid/yr h:m) - R (cm)

12:14:58 23.2

12:19:53 19.5
12:24:58 15.5

12:29:32 12.3

12:35:58 8.5

12:42:24 5.4
12:50:15 2.3

Installer:
Analyst:

Xw
CHB

FITTED VARIABLES
a (s1)= 0.0001799

H' (m) = 0.00
H. (m)= 0.67

MSE (m') = 275E-05
Bias (m) = -9.49E-07

Z4t COMPUTATIONS

SOLUTION -TRIAL 1
K (mls) = 6.25E-08

Total Time (d) = 0.02 0.6 hrs

Z(m) t(s) FitZ(m) s(m) L' (m)
0.68 0 0.672 -5.OE-03 2.50E-05

0.64 295 0.637 -2.70E-03 7.29E-06
0.60 600 0.603 3.30E-03 1.09E-05
0.57 874 0.574 6.31E-03 3.99E-05

0.53 1260 0.535 5.82E-03 3.39E-05
0.50 1646 0.499 9.14E-04 8.35E-07

0.47 2117 0.459 -8.66E-03 7.49E-05 Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.

Z, = Hoe-a
t -H*

K a andd
2

11 D

SOLUTION FOR GRAPHING

t (s) Z m)
0 0.672

106 0.659

212 0.646

318 0.634
423 0.622

529 0.611
635 0.599
741 0.588

847 0.577
953 0.566

1059 0.555

1164 0.545
1270 0.534

1376 0.524
1482 0.514
1588 0.505
1694 0.495

1799 0.486
1905 0.477

2011 0.468

2117 0.459

At (s)= 106

Data and Fitted Solution

0.80

0.70

0.60

0.50

A 0.40
N

0.30

0.20

0.10

0.00'',

0 500 1000 1500 2000 2500

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.003 0.003 5.01E-07

2 0.003 0.006 5.01E-07
3 0.033 0.040 2.06E-08

4 0.294 0.333 6.59E-09
5 0.025 0.358 3.89E-09

6 0.025 0.383
7 0.032 0.415 1.13E-07
8 0.022 0.437 6.95E-08
9 0.025 0.461

Field Hydraulic Conductivity
9.31E-OS m/s

1.OE-10

E
>, 1.OE-09

S 1.OE-08

0
0) 1.OE-07

S 1.0E-06

1.OE-05

0.00 0.10 0.20 0.30 0.40 0.50
Days
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL I
Test ID: Oay4-SE Installer.
Project: Cedar Rapids Analyst:

xw
CHB

FIXED VARIABLES
d (om) = 1.905
D (an) = 29.845

R, (an) = 44.45
Final Time: 18:00:26-1

TEMPORAL VARIABLES
Thise (mldfyr h:m) R (cm)

17:21:25 66.3
17:2800 620
17:36:15 57.0
17:44:20 525
17:50:10 494
17:55:30 468
18:00'.26 45.6

FITTED VARIABLES
a (s") = 0.0002284
H*(m)= 0.00
H.(m)= 1.29

MSE (m') = 1.22E-02

Bias (m) = 6.16E-07

Z4 COMPUTATIONS

SOLUTION -TRIAL I
K (mls) - 7.93E-08

Tota Time (d) = 0.03 0.7 hrs

Z (m) t (a) Fit Z (m) s (m) e (m)
1.11 0 1.292 1.84E-01 3.40E-02
1.06 395 1.180 1.16E-01 1.34E-02
1.01 890 1.054 3.97E-02 1.57E-03
0.97 1375 0.944 -2.59E-02 6.71E-04
0.94 1725 0.871 -6.74E-02 4.54E-03
0.91 2045 0.810 -1.03E-01 1.06E-02
0.90 2341 0.757 -1.44E-01 2.07E-02

Water Level

z scale
z L7*- Standpipe

diameter - d)

I Casing
Flow (disameer QLri

4- 4- I-

I- 4- 4-

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted day
liners, Canadian Geotechnical J., 42,
79-90.

Fizt -oea =- *1
a 7l;d 2

1K - D __d

4 4-4. 4-

4 4- 4- 4-

4- 4- 4- 4-

4 4- 4. 4.

SOLUTION FOR GRAPHING
t (s) Z (m)

0 1.292
117 1.258
234 1.225
351 1.192
468 1.161
585 1.130
702 1.100
819 1.071
936 1.043
1053 1.016
1171 0.989
1288 0.963
1405 0.937
1522 0.913
1639 0.888
1756 0.865
1873 0.842
1990 0.820
2107 0.798
2224 0.777
2341 0.757

At (s)= 117

Data and Fitted Solution

1.40

1.20

1.00

- 0.80

N 0.60

0.40

0.20

0.00,,,,

0 500 1000 1500 2000 2500

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 2
Tet ID: aay4-SE Installer:
Project: Cedar Rapids Analyta:

FIXED VARIABLES FITTED V
d(cm) = 1.905 a(sV
D (cm) = 29.845 H" (m

R. (cm)= 44.45 H. (m
Final Time: 12:30:45 MSE (m')

Bias (m) =

TEMPORAL VARIABLES Z4 COMP
Time #ldlyr h:m) R (ca) Z(m)

8:5200 67.0 1.11
8:5252 65.0 1.09
8:54:35 607 1.06
8:59.15 58.3 1.03
9:07:30 55.3 1.00
9:15:50 52.9 0.97
9:25:30 50.5 0.95
9:32.20 48.7 0.93
9:41:50 46.7 0.91
9:56:00 44.0 0.88
10:22:17 39.7 084
10:44:40 36.5 0.81
11:05:35 33.7 0.78
11:3216 314 0.76
12:01:21 28.5 073
12:16:50 27.0 0.71
12:30.45 25.5 0.70

xw
CHS

ARIABLES
0) .00000925

n)= 0.00
n) = 1.29
= 3.63E-02
* 1.35E-07

LUTA'RONS

SOLUTION -TRIAL I
K (ml*) 3.21E4O0

Total Time (d)= 0.15 3.6 his

t (a) Fft Z (m) • (m) ,= (M)
0 1.292 1.77E-01 3.14E-02

52 1.286 1.91E-01 3.65E-02
155 1.273 2.22E-01 4.93E-02
435 1.241 2.13E-01 4.55E-02
930 1.185 1.88E-01 3.53E-02
1430 1.132 1.58E-01 2.51E-02
2010 1.073 1.23E-01 1.52E-02
2420 1.033 1.01E-01 1.03E-02
2990 0.9W0 6.82E-02 4.6SE-03
3840 0.906 2.12E-02 4.49E-04
5417 0.783 -5.87E-02 3.45E-03
6760 0.691 -1.18E-01 1.40E-02
8015 0.616 -1.66E-01 2.75E-02
9616 0.531 -2.28E-01 5.18E-02
11361 0.452 -278E-01 7.71E-02
12290 0.415 -3.00E-01 9.00E-02
13125 0.384 -3.16E-01 9.97E-02

Water Level

A scaleR--- ýSlndpipe
diamnete - d)

casing

jJF m (die-mewe D )

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole fatling-head
tests performed in compacted clay
liners, Canadian Geotechnicel J., 42,
79-90.

IZt =Hoe-a H*1

K a a d 2

11iD

SOLUTION FOR GRAPHING
t(s) Z(m)

0 1.292
656 1.216
1313 1.144
1969 1.077
2625 1.013
3281 0.954
3938 0.898
4594 0.845
5250 0.795
5906 0.748
6563 0.704
7219 0.663
7875 0.624
8531 0.587
9188 0.552
9844 0.52D
10500 0.489
11156 0.46D
11813 0.433
12469 0.408
13125 0.384

At (a)= 656

Data and Fitted Solution
1.40

0.20

0.00 '

0 2000 4000 600 8000 10000 12000 14000

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.027 0.027 7.93E-08
2 0.152 0.179 3.21E-08

Field Hydraulic Conductivity

.57E-0 rm/s

1.OE-10
E

1.OE-09

S I.GE-08
.-

0
. 1.OE-07

jO 1.OE-06-U

1.OE-05

0.00 0.05 0.10 0.15 0.20
Days
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 1
Test ID: CP2-NE Installer: XW
Project: Cedar Rapids Analyst: CH8

FIXED VARIABLES

d (cm) = 1.905
D (cm) = 29.845

R. (cm) = 52.07

Final Time: 13:48:00

FITTED VARIABLES
a (s-) = 0.0005108

H* (m) = 0.00
H. (m) = 1.39

MSE (mi) = 7.33E-04

Bias (m) = -4.43E-08

7.t~lUDOI~lITATIfl•i5

SOLUTION -TRIAL 1
K (mls) = 1.77E-07

Total lime (d) = 0.02 0.4 hrs

TEMPORAL VARIABLES
lime (mid/yr h:ml R (cm)

13:26:12 92.7

13:27:45 82.7
13:28:30 79.0

13:28:50 77.0
13:29:30 73.5

13:30:30 69.0
13:31:15 65.5
13:32:00 62.0

13:33:30 56.5

13:34:47 52.0

13:35:50 48.5
13:37:06 45.0

13:38:14 42.0

13:39:10 39.5

13:41:00 35.5

13:42:40 32.0
13:45:00 28.5

13:47:10 25.5

13:48:00 24.4

Z (m) I (s) Fit Z (m) s (m) ' (m)
1.45 0.00 1.392 -5.59E-02 3.12E-03

1.35 93 1.327 -2.04E-02 4.18E-04
1.31 138 1.297 -1.36E-02 1.85E-04

1.29 158 1.284 -6.79E-03 4.61E-05

1.26 198 1.258 2.25E-03 5.05E-06
1.21 258 1.220 9.28E-03 8.62E-05

1.18 303 1.192 1.66E-02 2.74E-04
1.14 348 1.165 2.45E-02 5.99E-04

1.09 438 1.113 2.71E-02 7.36E-04

1.04 515 1.070 2.92E-02 8.53E-04

1.01 578 1.036 3.03E-02 9.201E-04
0.97 654 0.997 2.59E-02 6.70E-04

0.94 722 0.963 2.19E-02 4.78E-04
0.92 778 0.935 1.97E-02 3.89E-04

0.88 888 0.884 8.62E-03 7.43E-05

0.84 988 0.840 -4.14E-04 1.72E-07
0.81 1128 0.782 -2.34E-02 5.48E-04
0.78 1258 0.732 -4.37E-02 1.91 E-03

0.76 1308 0.714 -5.11E-02 2.61E-03

Chlasson Solution:

Chlasson, P. (2005), Method of
interpretaton of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

tK a= ~d 2

9:16:16
SOLUTION FOR GRAPHING

t (s) Z (m)
0 1.392
65 1.346

131 1.302
196 1.259
262 1.218
327 1.178
392 1.139
458 1.102
523 1.065
589 1.030
654 0.997
719 0.964
785 0.932
850 0.902

916 0.872
981 0.843
1046 0.816
1112 0,789
1177 0,763

1243 01738

1308 0.714

Data and Fitted Soluton

1.80 0Dt
1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00 -

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Time (s)

At (s) = 65
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 2
Test ID: CP2-NE Installer: XW
Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES

d (cm) = 1.905

D (cm) = 29.845
R. (cm) = 52.07

Final Time: 14:04:19

TEMPORAL VARIABLES

Time (m/d/yr h:m) R (cm)

13:48:30 93.0
13:49:05 89.0
13:49:35 86.0

13:51:00 79.0

13:53:00 70.5

13:55:24 62.0

13:57:24 55.5
13:59:23 49.5
14:01:04 45.0

14:04:19 37.5

FITTED VARIABLES
a (s") = 0.0005177

H* (m) = 0.00
H. (m) = 1.43

MSE (mW) = 1.65E-04

Bias (m) = 8.37E-08

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (m/s) = 1.80E-07

Total Time (d) = 0.01 0.3 hrs

Z (m) t (s) Fit Z (m) s (m) Ge (m)

1.45 0.00 1.429 -2.17E-02 4.69E-04
1.41 35 1.403 -7.31 E-03 5.35E-05
1.38 65 1.382 1.06E-03 1.12E-06
1.31 150 1.322 1.16E-02 1.34E-04

1.23 270 1.243 1.69E-02 2.86E-04
1.14 414 1.153 1.27E-02 1.60E-04
1.08 534 1.084 8.19E-03 6.70E-05
1.02 653 1.019 3.43E-03 1.17E-05

0.97 754 0.967 -3.49E-03 1.22E-05
0.90 949 0.874 -2.14E-02 4.57E-04

Water Level
scale

7a~t~rrSdandp ipe
damneter d)

I Casing
Flow (dlemeter D )

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

- _ _ _I I__ _ _ _ _

+ 1- I +

4 4. 4

[t H¶eat -H

K a- td 2

11iD

4 -4- 4 .1-

SOLUTION FOR GRJ
t (s)

0
47
95
142
190

237
285
332
380
427
475

522
569
617
664
712
759
807
854
902
949

,PHING
Z (•)
1.429
1.394
1.361
1,328

1.295
1.264
1.233
1,203
1.174
1.146
1.118

1.091
1.084
1.038

1.013
0.989
0.965
0.941
0.918
0.896
0.874

Data and Fitted Solution
1.60

1.40 Fit

1.20

1.00

K 0.80

0.60

0.40

0.20

0.00 , ,

0.00 200.00 400.00 600.00 800.00 1000.00

Time (s)

At (s) = 47
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.015 0.015 1.77E-07
2 0.011 0.011 1.80E-07

Field Hydraulic Conductivity
1.79E..07 m/s

" 1.0E-10

1.0E-09

"• 1.OE-08

.2
8 1.0E-07

1.OE-05

0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02
Days

C-60



Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL I
Test ID:

Project:

CP3-SW

Cedar Rapids

FIXED VARIABLES

d (cm) = 1.905
D (cm) = 29.845

R, (cm) = 52.07

Final Time: 15:09:00

TEMPORAL VARIABLES

Installer: XW

Analyst: CHB

FITTED VARIABLES
a (s-') = 0.0001774

H* (m) = 0.00
H.o(m) = 1.41

MSE (m') = 1.44E-03

Bias (m) = -1.06E-08

Z-t COMPUTATIONS

SOLUTION -TRIAL 1

K (m/s) = 6.16E-08

Total Time (d) = 0.05 1.2 hrs

Time (mld/yr h:m) R (cm)

13:54:10 95.0
13:55:00 91.5
13:56:00 88.0

13:57:47 83.0

13:59:40 78.5

14:01:30 74.5
14:04:35 68.5

15:09:00 14.3

Z (m) I (s) Fit Z(m)J s (m) a' (m)

1.47 0.00 1.413 -5.79E-02 3.35E-03
1.44 50 1.400 -3.54E-02 1.25 E-03
1.40 110 1.385 -1.52E-02 2.31 E-04

1.35 217 1.359 8.73E-03 7.62E-05
1.31 330 1.332 2.67E-02 7.15E-04

1.27 440 1.307 4.1OE-02 1.68E-03
1,21 625 1.264 5.88E-02 3.46E-03
0.66 4490 0.637 -2.68E-02 7.16E-04

Water Level

R- Standpipe
diameter =d)

H I Casing
L H9 Flow (, diameter= 0,

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

t t- 1 4
4.

t * 4 4

*1- t 4 4 4

t 4 4
+ 4 4 4 4

K a- id 2

11ID

SOLUTION FOR GRAPHING

I (s) Z (m)
0 1.413

225 1.358
449 1.305

673 1.254
898 1.205
1123 1.158

1347 1.112

1572 1.069
1796 1.027

2021 0.987

2245 0.949
2470 0.912

2694 0.876
2919 0.842

3143 0.809
3368 0.777

4 4 4 4

Data and Fitted Solution

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00
0.00 1000.00 2000.00

3592
3817
4041

4266
4490

0.747
0.718
0.690

0.663

0.637

3000.0 40000 5000

Time (a)

At (s) = 225

C-61



Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 2
Test I D: CP3-SW
Project: Cedar Rapids

Installer: XW

Analyst: CHB

FITrED VARIABLES
a (s") = 0.0001593

FIXED VARIABLES

d (cm) =
D (cm) =

R. (cm) =

Final Time:

TEMPORAL VARIABLES

SOLUTION -TRIAL I
K (mls) = 5.53E.08

Total Time (d) = 0.051.905

29.845
52.07

16:30:00

1.3 hrs

Time (mid/yr h:m) R (cm)

15:13:40 89.0

15:15:06 85.5

15:16:14 80.5

15:17:25 74.0

15:18:32 68.0
15:19:56 63.5

15:21:00 62.0

15:23:50 58.5

15:25:07 57.0

15:30:11 51.5
15:36:13 46.0

15:40:20 42.5

15:44:16 39.5

15:49:40 35.7
15:53:10 33.5

15:56:15 31.5
16:00:30 29.0

16:04:10 27.0
16:09:36 24.2

16:17:14 21.6
16:24:25 17.5
16:29:40 15.4
16:30:00 14.9

SOLUTION FOR GRAPHING
tIs) Z (m)

0 1.283
229 1.237
458 1.192
687 1.150
916 1.108
1145 1.069
1374 1.030
1603 0.994
1832 0.958
2061 0.924
2290 0.891
2519 0.859
2748 0.828
2977 0.798
3206 0.770

3435 0.742
3664 0.716
3893 0.690
4122 0.665
4351 0.641

4580 0.618

At(s)= 229

H*(m) = 0.00
H. (m) = 1.28

MSE (m•) = 3.01E-03

Bias (m) = 1.14E-09

Z-t COMPUTATIONS
Z Im) I (s) Fit z (m) 8 (m) s' (m)

1.41 0.00 1.283 -1.28E-01 1.64E-02

1.38 86 1.265 -1.11E-01 1.22E-02

1.33 154 1.252 -7.42E-02 5.50E-03
1.26 225 1.237 -2.32E-02 5.40E-04

1.20 292 1.224 2.36E-02 5.58E-04

1.16 376 1.208 5.24E-02 2.74E-03
1.14 440 1.196 5.51E-02 3.04E-03

1.11 610 1.164 5.82E-02 3.38E-03
1.09 687 1.150 5.90E-02 3.48E-03

1.04 991 1.095 5.96E-02 3.55E-03
0.98 1353 1.034 5.33E-02 2.84E-03
0.95 1600 0.994 4.84E-02 2.34E-03

0.92 1836 0.957 4.17E-02 1.74E-03

0.88 2160 0.909 3.15E-02 9.94E-04

0.86 2370 0.879 2.36E-02 5.58E-04

0.84 2555 0.854 1.81E-02 3.27E-04
0.81 2810 0.820 9.10E-03 8.28E-05

0.79 3030 0.792 8.71E-04 7.58E-07

0.76 3356 0.752 -1.12E-02 1.25E-04
0.74 3814 0.699 -3.81 E-02 1.456-03
0.70 4245 0.652 -4.34E-02 1.88E-03
0.67 4560 0.620 -5.436-02 2.956-03
0.67 4580 0.618 -5.13E-02 2.63E-03

z Stendpipe*
4-I1 diameter = d)

H i I Casnag

Flw ( diameter D )

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

IZt =Hoe-at - H *

K= a xd 2

11 D

Data and Fitted Solution

1.60 Senesl

1.40 Ft

1.20

E 0.80

0.60

0.40

0.20

0.00•'

0.00 1000.00 2000.00 3000.00 4000.00 5000.00

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 3
Test ID: CP3-SW Installer: XW
Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES
d (cm) = 1.905

D (cm) = 29.845
R. (cm) = 52.07

Final Time: 17:58:55

TEMPORAL VARIABLES

lime (m/diyr h:m) R (cm)
16:31:48 96.0
16:32:30 94.0

16:34:30 89.0

16:37:00 84.5

16:39:45 79.5
16:44:30 72.5
16:50:25 69.5

16:53:30 61.8

16:58:10 57.2
17:00:35 55.0

17:04:50 51.3
17:11:14 46.5

17:16:00 43.2

17:26:00 37.0

17:30:20 34.6

17:39:40 29.8
17:47:05 26.4
17:53:30 23.2

17:58:55 21.5

FITTED VARIABLES
a (s"') = 0.0001403

H* (m) = 0.00
H. (m) = 1.42

MSE (mt) = 1.20E-03

Bias (m) = 7.30E-09

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K(m/s)= 4.87E-08

Total Time (d) = 0.06 1.5 hrs

Z (m) t (s) FItZ(m) se(m) s' (m)
1.48 0.00 1.420 -6.11E-02 3.73E-03
1.46 42 1.411 -4.94E-02 2.44E-03
1.41 162 1.388 -2.30E-02 5.27E-04
1.37 312 1.359 -6.87E-03 4.71E-05

1.32 477 1.328 1.20E-02 1.45E-04
1.25 762 1.276 3.OOE-02 9.OOE-04
1.22 1117 1.214 -1.98E-03 3.92E-06

1.14 1302 1.183 4.39E-02 1.93E-03
1.09 1582 1.137 4.44E-02 1.97E-03
1.07 1727 1.114 4.35E-02 1.89E-03
1.03 1982 1.075 4.13E-02 1.71E-03
0.99 2366 1.019 3.29E-02 1.08E-03
0.95 2652 0.979 2.59E-02 6.69E-04

0.89 3252 0.900 8.87E-03 7.87E-05
0.87 3512 0.867 6.48E-04 4.19E-07
0.82 4072 0.802 -1.69E-02 2.85E-04
0.78 4517 0.753 -3.14E-02 9.87E-04
0.75 4902 0.714 -3.90E-02 1.52E-03
0.74 5227 0.682 -5.38E-02 2.90E-03

WarLevel

R Standpipe
~ diameter = d)

Flo Casing

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian GeotechnicalJ., 42, 79-90.

Zt = Hoe-at - H*1

IK= ad 211 D

SOLUTION FOR GR,
t (s)

0
261
523
784
1045
1307
1568
1829
2091
2352
2614
2875
3136
3398
3659
3920
4182
4443
4704
4966
5227

iPHING
Z (m)
1.420
1.369
1.319
1.272
1.226
1.182
1.139
1.098
1.059
1.021
0.984
0.948
0.914
0.881
0.850
0.819
0.790
0.761
0.734
0.707
0.682

Data and Fitted Solution
1.60

1.40 F

1.20

1.00

0.80

0.60

0.40

0.20

0.00 ' ' '

0.00 1000.00 2000.00 3000.00 4000.00 5000.00 6000.00

Time (s)

At (s) = 261
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 4
Test ID: CP3-SW
Project: Cedar Rapids

FIXED VARIABLES
d (cm) = 1.905

D (cm) = 29.845
R, (cm) = 52.07

Final Time: 10:30:23

TEMPORAL VARIABLES

Time (m/dlyr h:m) R (cm)

9:25:00 100.0
9:26:00 95.5

9:27:00 92.7

9:30:36 86.7

9:32:50 83.2
9:35:10 80.0
9:37:15 77.3

9:39:13 75.0
9:41:13 72.8

9:44 69.6

9:46:35 67.0
9:52:07 62.0
9:54:27 60.0

9:57:43 57.4

10:02:25 53.7

10:10:18 48.5

10:17:24 44.7

10:21:46 42.4
10:30:23 38.1

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s-') = 0.0001356

H* (m) = 0.00
H. (m) = 1.45

MSE (mr) = 7.84E-04

Bias (in) = -2.08E-1 1

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mis) = 4.71 E-08

Total Time (d) = 0.05 1.1 hrs

Z (m} t (s} Fit Z (m) Ia(rn) s' (m)

1.52 0.00 1.452 -6.87E-02 4.72E-03
1.48 60 1.440 -3.55E-02 1.26E-03

1.45 120 1.429 -1.91 E-02 3.66E-04

1.39 336 1.387 -3.90E-04 1.52E-07

1.35 470 1.362 9.62E-03 9.26E-05

1.32 610 1.337 1.60E-02 2.56E-04
1.29 735 1.314 2.05E-02 4.21E-04
1.27 853 1.293 2.27E-02 5.13E-04

1.25 973 1.272 2.38E-02 5.65E-04

1.22 1140 1.244 2.73E-02 7.43E-04

1.19 1295 1.218 2.74E-02 7.50E-04

1.14 1627 1.164 2.37E-02 5.64E-04
1.12 1767 1.143 2.18E-02 4.77E-04

1.09 1963 1.113 1.79E-02 3.19E-04
1.06 2245 1.071 1.31E-02 1.72E-04

1.01 2718 1.004 -1.44E-03 2.07E-06

0.97 3144 0.948 -1.98E-02 3.93E-04

0.94 3406 0.915 -2.99E-02 8.95E-04

0.90 3923 0.853 -4.89E-02 2.39E-03

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

Iz t H ole -- H *

K a= nd
2

11 D

SOLUTION FOR GRA
t (s)

0
196
392
588
785
981
1177
1373
1569
1765
1962

2158
2354
2550
2746
2942
3138

3335
3531
3727
3923

PHING
Z (n)
1.452
1.414
1.377
1.341
1.305
1.271
1.238
1.205
1.174
1.143
1.113
1.084
1.055
1.027
1.000
0.974
0.949
0.924
0.899
0.876
0.853

Data and Fitted Solution
1.60

1.40 F i

1.20

1.00

E 0.80

0.60

0.40

0.20

0.00

0.00 1000.00 2000.00 3000.00 4000.00 5000.00

Time (s)

At (s) = 196
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.052 0.052 6.16E-08
2 0.053 0.105 5.53E-08
3 0.060 0.165 4.87E-08
4 0.045 0.211 4.71E-08

Field Hydraulic Conductivity
5.32E-08 m/s
5.32E-06 cm/s

-F 1.OE-10
E

1.OE-09

"• 1.OE-08
'0
C
0 o 1.OE-07 0

1.OE-06

1.OE-05
0.00 0.05 0.10 0.15 0.20 0.25

Days
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL I
Test ID: CP4-SE
Project: Cedar Rapids

FIXED VARIABLES

d (cm) = 1.905

D (cm) = 29.845
Ra (cm) = 52.07

Final lime: 13:48:00

TEMPORAL VARIABLES

Time (mldiyr h:m) R (cm)

13:26:12 92.7
13:27:45 82.7
13:28:30 79.0
13:28:50 77.0

13:29:30 73.5

13:30:30 69.0

13:31:15 65.5
13:32:00 62.0

13:33:30 56.5

13:34:47 52.0

13:35:50 48.5

13:37:06 45.0

13:38:14 42.0
13:39:10 39.5

13:41:00 35.5

13:42:40 32.0

13:45:00 28.5
13:47:10 25.5

13:48:00 24.4

Installer. XW

Analyst: CHB

FlITTED VARIABLES

a (s-1) = 0.0005108
H*(m) = 0.00
H. (m) = 1.39

MSE (m) = 7.33E-04

Bias (m) = -1.24E-1 1

Z-t COMPUTATiONS

SOLUtION -TRIAL I
K (m/s) = 1.77E-07

Total "ime (d) = 0.02 0.4 hrs

Z (m) t (s) Fit Z (m) 8 (m) 1 (1m)
1.45 0.00 1.392 -5.59E-02 3.12E-03

1-35 93 1327 -2.04E-02 4.18E-04
1.31 138 1.297 -1.36E-02 1.85E-04

1.29 158 1.284 -6.79E-03 4.61 E-05

1.26 198 1.258 2.25E-03 5.05E-06
1.21 258 1.220 9.28E-03 8.62E-05

1.18 303 1.192 1.66E-02 2.74E-04

1.14 348 1.165 2.45E-02 5.99E-04

1.09 438 1.113 2.71E-02 7.36E-04

1.04 515 1.070 2.92E-02 8.53E-04

1.01 578 1.036 3.03E-02 9.20E-04

0.97 654 0.997 2.59E-02 6.70E-04

0.94 722 0.963 2.19E-02 4.78E-04

0.92 778 0.935 1.97E-02 3.89E-04
0.88 888 0.884 8.62E-03 7.43E-05

0.84 988 0.840 -4.14E-04 1.72E-07

0.81 1128 0.782 -2.34E-02 5.48E-04

0.78 1258 0.732 -4.37E-02 1.91 E-03
0.76 1308 0.714 -5.11E-02 2.61E-03

Wabor Level
t scale

zStandpipe

H' Flow (. diameter U

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

I Zt= Hoe-at - H *1

K a xrd 2

11 D

Dat 
an 

ittd 

lto

SOLUTION FOR GR
t (s)

0

65

131

196

262

327

392

458
523

589
654

719

785
850
916

981

1046

1112
1177

1243

1308

APHING
Z (m)

1.392

1.346

1.302
1.259

1.218

1.178

1.139

1.102

1.065
1.030

0.997
0.964

0.932
0.902

0.872
0.843

0.816

0.789

0.763
0.738
0.714

Data and Fitted Solution

1.20 -

1.00

0.80

0,60

0,40

0.20

0.00
0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Time (s)

At(s) = 65
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 2
Test ID: CP4-SE Installer: XW

Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES

d (cm) = 1.905

D (cm) = 29.845
R. (cm) = 52.07

Final Time: 14:04:19

TEMPORAL VARIABLES

FITTED VARIABLES
a (s"l) = 0.0005177

H* (m) = 0.00
H. (m) = 1.43

MSE (m') = 1.65E-04

Bias (m) = -8.32E-09

2-1 COMPUTATIONS

SOLUTION -TRIAL I
K (mis) = 1.80E-07

Total Time (d) = 0.01 0.3 hirs

Time (mld/yr h:m) R (cm)

13:48:30 93.0
13:49:05 89.0
13:49:35 86.0
13:51:00 79.0

13:53:00 70.5
13:55:24 62.0

13:57:24 55.5

13:59:23 49.5
14:01:04 45.0

14:04:19 37.5

SOLUTION FOR GRAPHING

I (s) Z irm)
0 1.429
47 1.394
95 1.361
142 1.328
190 1.295
237 1.264

285 1.233
332 1.203
380 1.174
427 1.146
475 1.118
522 1.091
569 1.064
617 1.038
664 1.013
712 0.989
759 0.965
807 0.941
854 0.918
902 0.896
949 0.874

Z (m) t (s) Fit Z (m) I (m) e (m)

1.45 0.00 1.429 -2.17E-02 4.69E-04
1.41 35 1.403 -7.31E-03 5.35E-05
1.38 65 1.382 1.06E-03 1.12E-06
1.31 150 1.322 1.16E-02 1.34E-04
1.23 270 1.243 1.69E-02 2.86E-04
1.14 414 1.153 1.27E-02 1.60E-04
1.08 534 1.084 8.19E-03 6.70E-05

1.02 653 1.019 3.43E-03 1.17E-05
0.97 754 0.967 -3.49E-03 1.22E-05

0.90 949 0.874 -2.14E-02 4.57E-04

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42,79-90.

Izt =Hoe

K a x d 2

11 D

Data and Fitted Solution
1.60

1.40Fi

1.20

1.00

0.80

0.60

0.40

0.20

0.00,, n

0.00 200.00 400.00 600.00 600.00 1000.00

Time (s)

At (s) = 47
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 3
Test I D: CP4-SE

Project: Cedar Rapids

FIXED VARIABLES

d (cm) = 1.905
D (cm) = 29.845

R. (cm) = 52.07

Final Time: 15:35:40

TEMPORAL VARIABLES

Time (mid/yr h:m) R (cm)
15:12:10 88.0

15:13:15 82.0

15:14:15 77.5

15:15:35 72.0
15:16:40 68.0

15:18:00 63.0

15:19:10 59.0

15:20:28 55.0

15:21:48 51.0
15:24:20 44.0

15:25:51 40.0

15:29:30 31.5

15:33:40 23.5

15:35:40 20.5

Installer: XW

Analyst: CHB

FITTED VARIABLES
a (s") = 0.0004771

H* (m) = 0.00
H. (m) = 1.37

MSE (ma) = 1.74E-04

Bias (m) = 4.66E-09

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K (m/s) = 1.66E-07

Total lime (d) = 0.02 0.4 hrs

Z (m) t (s) Fit Z (m) 5(m) 6(i)
1.40 0.00 1.373 -2.74E-02 7.48E-04

1.34 65 1.331 -9.29E-03 8.63E-05
1.30 125 1.294 -1.86E-03 3.46E-06

1.24 205 1.245 4.69E-03 2.20E-05

1.20 270 1.207 6.67E-03 4.44E-05

1.15 350 1.162 1.15E-02 1.31E-04

1.11 420 1.124 1.33E-02 1.77E-04
1.07 498 1.083 1.22E-02 1.50E-04

1.03 578 1.042 1.17E-02 1.36E-04

0.96 730 0.969 8.77E-03 7.69E-05

0.92 821 0.928 7.58E-03 5.75E-05

0.84 1040 0.836 4.91E-04 2.41 E-07
0.76 1290 0.742 -1.35E-02 1.83E-04

0.73 1410 0.701 -2.48E-02 6.16E-04

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

JZt =Hoe- H*

K 
=

11 Q
-I

SOLUTION FOR GRAPHING

I (s) Z (m)
0 1.373

71 1.328
141 1.284
212 1.242
282 1.200
353 1.161
423 1.122
494 1.085
564 1.049
635 1.015
705 0.981

776 0.949
846 0.917
917 0.887

987 0.858
1058 0.829
1128 0.802
1199 0.775
1269 0.750
1340 0.725
1410 0.701

At (s) 71

Data and Fitted Solution

1.60 Series1

1.20

1.00

•- 0.80

0.60

0.40

0.20

0.00

0.00 500.00 1000,00 1500.00

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 4
Test ID: CP4-SE

Project: Cedar Rapids

FIXED VARIABLES

d (cm) = 1.905
D (cm) = 29.845

Ra (cm) = 52.07

Final Time: 15:57:50

TEMPORAL VARIABLES

Installer: XW

Analyst: CHB

FITTED VARIABLES
a (s') = 0.0004660

H*(m) = 0.00
H 0 (m) = 1.36

MSE (mi) = 7.70E-05

Bias (m) = -1.16E-09

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K (m/s) = 1.62E-07

Total rime (d) = 0.02 0.4 hrs

Time (m/diyr h:m) R (cm)

15:35:54 86.0
15:36:34 82.5

15:37:05 80.0

15:39:32 70.5

15:40:50 66.0

15:42:00 62.0
15:43:52 56.0
15:45:14 52.0
15:47:00 47.0

15:48:54 42.0
15:52:00 34.5

15:53:59 30.5
15:55:12 28.0
15:56:45 25.0

15:57:50 23.0

SOLUTION FOR GRAPHING

t (s) Z (m)
0 1.363
66 1.322

132 1.282
197 1.243
263 1.206
329 1.169
395 1.134
461 1.100
526 1.067
592 1.034
658 1.003
724 0.973
790 0.943
855 0.915
921 0.887
987 0.861
1053 0.835
1119 0.809

Z (m) t (s) Fit Z (m) a (m) E( (m)

1.38 0.00 1.363 -1.77E-02 3.12E-04
1.35 40 1.338 -7.84E-03 6.14E-05
1.32 71 1.319 -2.02E-03 4.10E-06
1.23 218 1.231 5.67E-03 3.22E-05

1.18 296 1.187 6.72E-03 4.52E-05
1.14 366 1.149 8.62E-03 7.42E-05
1.08 478 1.091 1.02E-02 1.04E-04
1.04 560 1.050 9.28E-03 8.61 E-05
0.99 666 0.999 8.68E-03 7.53E-05

0.94 780 0.948 6.98E-03 4.87E-05
0.87 966 0.869 3.30E-03 1.09E-05
0.83 1085 0.822 -3,58E-03 1.28E-05
0.80 1158 0.795 -6.076-03 3.68E-05
0.77 1251 0.761 -9.77E-03 9.54E-05
0.75 1316 0.738 -1.25E-02 1,56E-04

R c,.Water Level

R Standpipe
diameter = d)

H-Casing
Flwo (diameter D:

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

Zt =Hoe-at - H*

K a= xd 2

11 D

Data and Fitted Solution
1.60 0 Series1

1.40" -F "

1.20

1.00

0.80

0.60

0.40

0.20

0.00

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Time (s)
1184
1250
1316

0.785
0.761
0.738

At (s) = 66
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 5
Test ID: CP4-SE

Project: Cedar Rapids

FIXED VARIABLES
d (cm)= 1.905
D (cm) = 29.845

R. (cm) = 52.07

Final Time: 9:44:42

TEMPORAL VARIABLES

Time (mldlyr h:m) R (cm)
9:24:00 100.0

9:25:00 90.5
9:27:00 83.5

9:28:00 76.5

9:29:30 71.7
9:31:23 64.7

9:32:00 62.5

9:34:15 55.0

9:35:40 50.6

9:36:30 48.3

9:38:23 43.5
9:39:47 40.0

9:40:30 37.8

9:41:34 35.3

9:43:42 29.8

9:44:42 27.7

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s"

1
) = 0.0005118

H* (m) = 0.00
Ho (m) = 1.48

MSE (m) = 2.21E-04

Bias (m) = 9.04E-09

Z-t COMPUTATIONS

SOLUTION -TRIAL I
K (m/s) = 1.78E-07

Total Time (d) = 0.01 0.3 hrs

Z (m) t (s) Fit Z (m) e (m) Gý (m)
1.52 0.00 1.480 -4.10E-02 1.68E-03

1.43 60 1.435 9.29E-03 8.63E-05
1.36 180 1.350 -6.19E-03 3.63E-05

1.29 240 1.309 2.30E-02 5.29 E-04

1.24 330 1.250 1.21E-02 1.46E-04

1.17 443 1.180 1.19E-02 1.41E-04

1.15 480 1.157 1.17E-02 1.38E-04

1.07 615 1.080 9.48E-03 8.98E-05

1.03 700 1.034 7.50E-03 5.62E-05

1.00 750 1.008 4.37E-03 1.91 E-05

0.96 863 0.951 -4.27E-03 1.83E-05

0.92 947 0.911 -9.31 E-03 8.66E-05
0.90 990 0.892 -7.15E-03 5.11E-0

0.87 1054 0.863 -1.09E-02 1.18E-04

0.82 1182 0.808 -1.06E-02 1.12E-04

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnica/ J., 42, 79-90.

I 4 4 4

t * 4 1

izt Hoe-at -H*

K a id 2

11iD

4 4 I

SOLUTION FOR GRI
t (s)

0
62
124
186
248
310
373
435
497
559
621
683
745
807

869
931
994

1056
1118
1180

1242

PHING
Z (im)
1.480
1.433
1.389
1.345
1.303
1.262
1.223
1.185
1.148
1.112
1.077
1.043
1.011
0.979

0.948
0.919
0.890
0.862
0.835
0.809

0.784

Data and Fitted Solution
1.60 0 Seresl

1.40 ,

1.20

1.00

0.80

0.60

0.40

0.20

0.00 '

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Time (s)

at (s) = 62
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.015 0.015 1.77E-07
2 0.011 0.026 1.80E-07
3 0.016 0.042 1.66E-07
4 0.015 0.058 1.62E-07

5 0.014 0.072 1.78E-07

Field Hydraulic Conductivity
171E-07 m/s

"j 10E-10

. 1.OE-09

"• 1.0E-O8

8 I.OE-07

! 1.OE-06
-0r

I.OE-05

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Days
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 1
Test I1: CP5-SE Installer:
Project: Cedar Rapids Analyst:

xw
CHB

FIXED VARIABLES

d (cm) = 1.905

D (cm) = 29.845
R. (cm) = 52.07

Final Time: 11:45:10

TEMPORAL VARIABLES

Time (m/dlyr h:m) R (cm)
11:06:57 100.0

11:09:02 90.0

11:11:28 80.0

11:14:16 70.0
11:17:30 60.0
11:21:48 49.0

11:25:50 40.0
11:29:21 33.0
11:31:08 30.0

11:32:46 27.0
11:35:00 23.0

11:36:48 20.0

11:40:32 15.0
11:45:10 9.5

SOLUTION FOR GRAPHING
I (s) Z (m)

0 1.484
115 1.416

229 1.352

344 1.290
459 1.231

573 1.175
688 1.122

803 1.071

917 1.022
1032 0.975

1147 0.931
1261 0.889

1376 0.848

1490 0.809
1605 0.773

1720 0.737
1834 0.704

1949 0.672

2064 0.641
2178 0.612

2293 0.584

At (s)= 115

FITTED VARIABLES
a (s") = 0.0004064

H* (m) = 0.00
Ho (m) = 1.48

MSE (ma) = 3.40E-04

Bias (m) = 5.38E-08

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K (m/s) = 1.41E-07

Total Time (d) = 0.03 0.6 hrs

Z (m) I (s) Fit Z (m) a (m) 6e 'm)
1.52 0.00 1.484 -3.72E-02 1.38E-03

1.42 125 1.410 -1.07E-02 1.14E-04
1.32 271 1.329 8.11E-03 6.57E-05
1.22 439 1.241 2.04E-02 4.16E-04

1.12 633 1.147 2.63E-02 6.92E-04

1.01 891 1.033 2.21E-02 4.89E-04
0.92 1133 0.936 1.54E-02 2.36E-04

0.85 1344 0.859 8.44E-03 7.13E-05
0.82 1451 0.823 1.88E-03 3.53E-06
0.79 1549 0.790 -2.40E-04 5.76E-08

0.75 1683 0.749 -2.14E-03 4.57E-06
0.72 1791 0.716 -4.29E-03 1.84E-05

0.67 2015 0.654 -1.66E-02 2.76E-04
0.62 2293 0.584 -3.15E-02 9.93E-04

Waler Level

Scale
Z R StandpipeLL- diameter -d)

H I Casing
Flow (diameter =D)

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

Zt -- Hoe-at - H *

K = a 7rd 
2

11iD

Data and Fitted Solution

1.60

1.40 Fao

1.20

1.00

0.80

0.60

0.40

0.20

0.00 ''

0.00 500.00 1000.00 1500.00 2000.00 2500.00

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 2
Test ID: CP5-SE
Project: Cedar Rapids

FIXED VARIABLES

d (cm) = 1.905

D (cm) = 29.845
R. (cm) = 52.07

Final Time: 12:24:33

TEMPORAL VARIABLES

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s') = 0.0003927

H* (m) = 0.00

H.(m) = 1.49
MSE (m•) = 3.92E-04

Bias (m) = -4.07E-08

7.t (_AMDIlITATI?'aJR

SOLUTION -TRIAL 1
K (mis) = 1.36E-07

Total Time (d) = 0.03 0.6 hrs

Time (m/d/yr h:m) R (cm)

11:46:49 100.0

11:49:12 89.0
11:51:37 80.0

11:56:13 65.0
12:01:26 51.0
12:09:14 35.0
12:18:04 20.0

12:24:33 12.0

SOLUTION FOR GRAPHING
t (s) Z (m)

0 1.490
113 1.426
226 1.364
340 1.304

Z(m) ,M t(s) FIIZ(m) 0(m) (m)

1.52 0.00 1.490 -3.03E-02 9.21 E-04
1.41 143 1.409 -1.74E-03 3.02E-06
1.32 288 1.331 1.03E-02 1.05E-04

1.17 564 1.194 2.35E-02 5.54E-04
1.03 877 1.056 2.54E-02 6.45E-04
0.87 1345 0.879 8.08E-03 6.54E-05
0.72 1 1875 0.714 1-7.05E-03 4.97E-05
0.64 2264 0.613 -2.82E-02 7.93E-04

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

zt =Hoe-at - H*1

K a xdd
2

11 D

453

566
679
792
906
1019
1132
1245
1358
1472
1585
1698
1811
1924
2038
2151
2264

1.248
1.193
1.141
1.092
1.044
0.999
0.955
0.914
0.874
0.836
0.800
0.765
0.732
0.700
0.669
0.640
0.613

Data and Fitted Solution
1.60 0 Seresl

1.401.- Fit

1.20

1.00

0.80

0.60

0,40

0.20

0.00

0.00 500.00 1000.00 1500.00 2000.00 2500.00

Time (a)

At (s) = 1113
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 3
Test I D: CPS-SE Installer: XW

Project: Cedar Rapids Analyst: CHB

FIXED VARIABLES

d (cm) = 1,905
D (cm) = 29.845

R, (cm) = 52.07

Final Time: 12:46:47

TEMPORAL VARIABLES
11me (m/dfyr h:m) R (cm)

12:24:55 65.0

12:29:45 52.0

12:35:26 39.0

FIrrED VARIABLES

a (,s") = 0.0003752

H* (m) = 0.00
Ho(m) = 1.16

MSE (m) = 4.31E-05

Bias (m) = 7.91E-08

Z-t COMPUTATIONS

SOLUTION -TRIAL 1
K(mis) = 1.30E-07

Total Time (d) = 0.02 0.4 hrs

12:40:15 30.0
12:46:47 20.0

SOLUTION FOR GRAPHING
I (s) Z (m)
0 1.164

66 1.136
131 1.108
197 1.081
262 1.055

328 1.029
394 1.004
459 0.980
525 0.956
590 0.933
656 0.910
722 0.888
787 0.867
853 0.845
918 0.825
984 0.805
1050 0.785
1115 0.766
1181 0.748
1246 0.729
1312 0.712

Z (m) I(s) Fit Z (m) a (m) 6'(m)

1.17 0.00 1.164 -6.42E-03 4.12E-05

1.04 290 1.044 3.55E-03 1.26E-05
0.91 631 0.919 8.15E-03 6.64E-05

0.82 920 0.824 3.73E-03 1.39E-05
0.72 1312 0.712 -9.02E-03 8.13E-05

Water Level

Scale
zRt Standpipe d

diameter d

I asing
Flw (diamete, D)

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

fZ11Heat -Hi

fK a= i d 2

4---- -4 I

Data and Fitted Solution
1.40 0 Senesl

1.20 it
1.00

0.80

vN 0.60

0.40

0.20

0.00

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Time (a)

At (s) = 66
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 4
Test ID: CP5-SE Installer: XW

Projecl: Cedar Rapids Analysl: CHB

SOLUTION -TRIAL I
FIXED VARIABLES

d (cm)= 1.905

D (cm) = 29.845
R. (cm)= 52.07

Final lime: 14:09:05

TEMPORAL VARIABLES

Time (m/d/yr h:m) R (cm)

13:50:10 20.0
13:52:15 17.0

13:54:45 14.0

13:57:18 11.0
14:00:12 8.0
14:03:08 5.0
14:06:35 2.0
14:09:05 0.0

SOLUTION FOR GRAPHING
I (s) Z (in)

0 0.717
57 0.705
114 0.694
170 0.682
227 0.671

284 0.660
341 0.650
397 0.639
454 0.629
511 0.619
568 0.609
624 0.599
681 0.589
738 0.580
795 0.570
851 0.561
908 0.552
965 0.543

1022 0.534
1078 0.525
1135 0.517

At (s)= 57

FITTED VARIABLES
a (s-i) = 0,0002877

H* (m) = 0.00
H. (m) = 0.72

MSE (mi) = 6.34E-06

Bias (m) = -1.02E-1 1

Z-t COMPUTATIONS

K (mls) = 9.99E-08

Total Time (d) = 0.01 0.3 hrs

Z (m) I (s) Fit Z (m) s (m) Gz (m)
0.72 0.00 0.717 -4.15E-03 1.72E-05
0.69 125 0.691 5.46E-04 2.98E-07
0.66 275 0.662 1.35E-03 1.83E.06
0.63 428 0.634 2.85E-03 8.11E-06
0.60 602 0.603 1.92E-03 3.68E-06
0.57 778 0.573 2.17E-03 4.70E-06
0.54 985 0.540 -9.47E-04 8.97E-07
0.52 1135 0.517 -3.74E-03 1.40E-05

Water Level

Seale
R Standpipe

L...... diameter =d)

HFlow Casing

H' (diamelin D)

Chlasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

4 4 4 4

4 4 4-4

4 4 + 4

IZt =Hoe-at - H *1

K an d d 2

11 D
4 4 + 4

Data and Fitted Solution
0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 5
Test ID: CPS-SE

Project: Cedar Rapids

FIXED VARIABLES
d (cm) = 1.905

D (cm) = 29.845
R. (cm) = 52.07

Final Time: 14:28:40

TEMPORAL VARIABLES
Time (mldlyr h:m) R (cm)

14:10:13 28.0
14:12:09 25.0

14:14:22 22.0

14:15:51 20.0
14:20:54 13.5

14:25:53 8.3
14:28:48 4.7

Installer: XW
Analyst: CHB

PITTED VARIABLES
a (s7')= 0.0003048

H* (m) = 0.00
H. (m) = 0.80

MSE (mW) = 2.84E-06
Bias (m) = 6.95E-1 1

Z4 COMPUTATIONS

SOLUTION -TRIAL I
K (mis) - 1.06E-07

Total Time (d) = 0.01 0.3 hrs

Z (m) t (a) Fit Z (m) a (m) ' (m)
0.80 0.00 0.799 -1.40E-03 1.96E-06
0.77 116 0.772 8.55E-04 7.31 E-07
0.74 249 0.741 2.2SE-04 5.11 E-08

0.72 - 338 0.721 4.12E-04 1.70E-07

0.66 641 0.658 1.84E-03 3.40E-06

0.60 940 0.600 -3.39E-03 1.15E-05
0.57 1115 1 0.569 1.45E-03 2.11E-06

Water Level

Scal
z L*R Standpipe

J F (iameter = d)

4. 4-4 4

Chlasson Solution:

Chlasson, P. (2005), Method of
interpretation of borehola failing-head tests
performed in compacted clay liners,
Canadian Geolachnical J., 42, 79-90.

+ 4-4

4. 4. I 4.
4 4-1-4

4. + 4 4

+ + I -t
4 + 4 4

Zt = Hoe-at - H *

K = d2
11 Q

I.

SOLUTION FOR GRI
tI a)

0
56
112
167
223
279
335
390

502
558
613
669
725
781

892
948

1004
1059
1115

iPHING
z (iM)
0.799
0.786
0.773
0.760
0.747

0.734
0.722
0.710
0.698
0.686
0.674
0.663
0.652
0.641
0.630
0.620
0,609
0.599
0.589
0.579

0.569

Data and Fitted Solution
0.90 0 Sedesl

0.804

0.70

0.60

0.50
0.40

0.30

0.20

0.10

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00

Time (s)

At(s) = 56
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.027 0.027 1.41E-07
2 0.026 0.053 1.36E-07
3 0.015 0.068 1.30E-07
4 0.013 0.081 9.99E-08
5 0.013 0.094 1.06E-07

Field Hydraulic Conductivity
1.23E-07 m/s
1.23E-05 cn/s

:F 1.OE-10
E

1.OE-09

'• 1.OE-08

0
0 1.OE-07 _ _ _ _ _ _ _

! 1.0E-06

1.OE-05
0.00 0.02 0.04 0.06 0.08 0.10

Days
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project:
Date:
Test ID:

Helena
08/19/08
1

Installer XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R, (cm):

L (cm):

Temporal Variables:

Time
8/19/08 15:00
8/19/08 16:27
8/19/08 17:02
8/20/08 7:50

8/20/08 15:00
8/21/08 8:05

8/21/08 12:30
8/21/08 16:05
8/22/08 8:27

8/22/08 12:40
8/22/08 16:00
8/23/08 7:46

8/23/08 11:57
8/23/08 15:42
8/24/08 7:55

8/24/08 12:11
8/24/08 15:37
8/25/08 8:22

30.48

79.8

10

60.96

R (cm)
38.5
43.3
45

89.3
38.1
55

57.3
58.7
40

41.6
42.6
47.2
49.1
50.5
49

51.4
52.7
59.0

Computations:

Q•(cm 3
/s) Time (d) K (cm/s)

7.34E-02 0.060 1.23E-05

6.46E-02 0.085 1.09E-05
6.64E-02 0.701 1.12E-05

-1.58E-01 1.000

2.19E-02 1.712 3.69E-06
1.15E-02 1.896 1.94E-06
8.66E-03 2.045 1.46E-06
-2.53E-02 2.727
8.41E-03 2.903 1.41E-06

6.65E-03 3.042 1.12E-06
6.46E-03 3.699 1.09E-06

1.O1E-02 3.873 1.69E-06
8.29E-03 4.029 1.39E-06

-2.05E-03 4.705
1.25E-02 4.883 2.1OE-06
8.39E-03 5.026 1.41E-06

8.34E-03 5.724 1.40E-06

Average 1.58E-06

Time (d)

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

1.00E-05

._ 1 .O O E -0 6

1.00E-07
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project:
Date:
Test ID:

Helena
08/19/08
1

Installer: XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm2
):

R. (cm):

L (cm):

30.48

79.8

10

60.96

Temporal Variables:

Time R (cm)
8/19/08 14:07 30.5
8/19/08 15:47 37
8/19/08 17:02 40.5
8/20/08 8:43 60
8/20/08 9.35 61.4

8/20/08 15:00 64.5
8/21/08 8:05 73

8/21/08 12:30 74.6
8/21/08 16:05 76
8/22/08 8:27 40.5

8/22/08 16:00 42.1
8/22/08 16:00 43
8/23/08 7:46 47.1

8/23108 11:57 48.75
8/23/08 15:42 50.3
8/24/08 7:55 55.3

8/24/08 12:11 56.9
8/24/08 15:37 58.2

8/25/08 8:22 63.4

Computations:

Q (cm
3
/s) Time (d) K (cm/s)

8.64E-02 0.069 1.45E-05
6.21E-02 0.122 1.04E-05
2.76E-02 0.775 4.63E-06
3.58E-02 0.811 6.02E-06
1.27E-02 1.037 2.13E-06
1.10E-02 1.749 1.85E-06
8.03E-03 1.933 1.35E-06
8.66E-03 2.082 1.46E-06
-4.81E-02 2.764
4.70E-03 3.078 7.90E-07
#DIV/0! 3.078

5.76E-03 3.736 9.69E-07
8.73E-03 3.910 1.47E-06
9.18E-03 4.066 1.54E-06
6.83E-03 4.742 1.15E-06
8.31E-03 4.920 1.40E-06
8.39E-03 5.063 1.41E-06
6.88E-03 5.760 1.16E-06

Average 1.28E-06

Time (d)

0.00 5.00 10.00 15.00 20.00 25.00
1.00E4:04 . . . . . . . . . . . . . . . . . . . . . .

1.OOE-04

S 1.00E-06

1.OOE-07
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project:
Date:
Test ID:

Helena
08/19/08
1

Installer: XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

30.48

79.8

10

60.96

Temporal Variables:

Time R (cm)

8/19/08 14:08 45.7
8/19/08 15:47 48.8
8/19/08 17:02 50.8
8/20/08 8:43 67
8/20/08 9:35 68.5

8/20/08 15:00 71.7
8/21/08 8:05 81

8/21/08 1230 83
8/21/08 16.05 84.5
8/22/08 8:27 38.9

8/22/08 12:40 40.7
8/22/08 16:00 41.7
8/23/08 7:46 47

8/23/08 11:57 49.4
8/23/08 15:42 50.2

8/24/08 7:55 54.5
8/24/08 12:11 56.6
8/24/08 15.37 58.0
8/25/08 8:22 62.1

Computations:

Q (cm
3
/s) Time (d) K (cm/s)

4.16E-02 0.069 7.OOE-06
3.55E-02 0.121 5.96E-06

2.29E-02 0.774 3.85E-06

3.84E-02 0.810 6.45E-06

1.31E-02 1.036 2.20E-06
1.21E-02 1.748 2.03E-06
1.OOE-02 1.932 1.69E-06
9.28E-03 2.081 1.56E-06

-6.18E-02 2.763
9.46E-03 2.939 1.59E-06
6.65E-03 3.078 1.12E-06

7.45E-03 3.735 1.25E-06

1.27E-02 3.909 2.14E-06
4.74E-03 4.065 7.97E-07
5.88E-03 4.741 9.88E-07
1.09E-02 4.919 1.83E-06

9.03E-03 5.062 1.52E-06
5.43E-03 5.760 9.13E-07

Average 1.31E-06

Time (d)

0.00 5.00 10.00 15.00 20.00 25.00

1.OOE-05 ... . . . . . . . . . . . . . .

E

S1.OOE.06
0. -

S1.OOE-06

C-80



Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project:
Date:
Test ID:

Helena
08/19/08

1

Installer~ XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time

8/19/08 17:50
8/20/08 8:43
8/20/08 9:35
8/20/08 15:00
8/21/08 8:05
8/21/08 12:30
8/21/08 16:05
8/22/08 8:35

8/22/08 12:40
8/22/08 16:00
8/23/08 7:46
8/23/08 7:47

8/23/08 11:57
8/23/08 15:42
8/24/08 7:55
8/24/08 12:11
8/24/08 15:37

30.48

79.8

10

60.96

R (cm)
36.5
54.2
56

58.2
77.5
83.5
87.5
36.4
43.9
45.3
88.5
48.5
49.5
64.5
51

74.5
86.7

Computations: R

Q (cm3/s) Time (d) K (cm/s)

2,64E-02 0,620 4.43E-06 W !I
4.60E-02 0,656 7.74E-06 H
9.OOE-03 0.882 1.51E-06 L Fl
2.50E-02 1.594 4.21E-06 L Fl

3.01E-02 1.778 5.06E-06
2.47E-02 1.927 4.16E-06
-6.86E-02 2.615
4.07E-02 2.785 6.85E-06
9.31E-03 2.924 1.57E-06
6.07E-02 3.581 1.02E-05 Bottle leaking from coupler

-8.63E+01 3.581
5.3 1E-03 3.755 8.92E-07
8.88E-02 3.911 1.49E-05 Still leaking from coupler
-1.85E-02 4.587
1.22E-01 4.765 2.05E-05
7.87E-02 4.908 1.32E-05

Average 1.62E-05

Time (d)

0.00 5.00 10.00 15.00 20.00

1.OOE-03 . . . . . . .

E 1.00E-04

I.oOE-05 0

, 1.00E-06

• - .OOE-07

1.OOE-08
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Single-Stage Constant Head Borehole Test
Monticello - Store-an-Release Cover

Project:

Date:

Test ID:

Monticello

07/23/07

MC-1

Installer: XW

Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standplpe Area (cm
2
):

R, (cm):

L (cm):

30.48

79.8

10

60.96

Temporal Variables:

Time R (cm)

8:57:00 22.7

9:12:,00 37.1

9:25:00 40.4

9:31:00 42.0

9:44:00 45.5

9:53:00 47.9

10:01:00 50.0

10:07:00 51.3

10:39:00 59.5

10:58:00 64.0

11:13:00 67.8

11:35:00 73.1

11:46:00 75.5

11:58:00 78.5

12:17:00 83.0

12:37:00 87.5

Computations:

Q (cm
3
/s)

1.28E+00

3.38E-01

3.55E-01

3.58E-01

3.55E-01

3.49E-01

2.88E-01

3.41E-01

3.15E-01

3.37E-01

3.20E-01

2.90E-01

3.33E-01

3.15E-01

Time (d) K (cm/s)

0.0104 2.15E-04

0.0194 5.68E-05

0.0236 5.968-05

0.0326 6.02E-05

0.0389 5.96E-05

0.0444 5.87E-05

0.0486 4.84E-05

0.0708 5.73E-05

0.0840 5.30E-05

0.0944 5.66E-05

0.1097 5.39E-05

0.1174 4.88E-05

0.1257 5.59E-05

0.1389 5.30E-05

AVG

5.26E-05

Time (d)

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16

2.50E-04 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.. 2.008-04

- 1.50E-04

0
C._

T 1.00E-04

5.00E-05

0.00E+00
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Single-Stage Constant Head Borehole Test
Monitcello - Store-and-Release Cover

Project: Monticello Installer: XW
Date: 07/23/07 Analyst: CHB

Test ID: MC-2

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R, (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s)

12:59:00 38.0

13:00:,00 41.5 4.66E+00 0.001 1.37E-03
13:02:00 46.4 3.26E+00 0.002 9.60E-04
13:04:00 50.9 2.99E+00 0.003 8.82E-04

13:06:00 54.9 2.66E+00 0.005 7.84E-04
13:08:00 58.6 2.46E+00 0.006 7.25E-04
13:10:00 62.0 2.26E+00 0.008 6.66E-04
13:12:00 65.4 2.26E+00 0.009 6.66E-04
13:16:00 71.4 1.99E+00 0.012 5.88E-04
13:19:00 75.6 1.86E+00 0.014 5.49E-04
13:22:00 79.7 1.82E+00 0.016 5.36E-04
13:25:00 83.6 1.73E+00 0.018 5.10E-04
13:28:00 87.4 1.68E+00 0.020 4.97E-04
13:31:00 91.0 1.60E+00 0.022 4.70E-04
13:34:00 94.4 1.51E+00 0.024 4.44E-04
13:38:00 39.3 -1.83E÷01 0.027

13:40,.00 41.6 1.53E+00 0.028
13:43:00 45.1 1.55E+00 0.031

13:46:00 48.4 1.46E+00 0.033
13:49:00 51.6 1.42E+00 0.035 4.18E-04
13:54:00 56.7 1.36E+00 0.038 4.OOE-04
13:58:00 60.7 1.33E+00 0.041 3.92E-04
14:02:00 64.5 1.26E+00 0.044 3.72E-04
14:05:00 67.4 1.29E+00 0.046 3.79E-04
14:09:00 71.1 1.23E+00 0.049 3.63E-04
14:13:00 74.7 1.20E+00 0.051 3.53E-04
14:16:00 77.5 1.24E+00 0.053 3.66E-04
14:19:00 80.0 1.11E+00 0.056 3.27E-04
14:22:00 82.7 1.20E+00 0.058 3.53E-04
14:28:00 87.5 1.06E+00 0.062 3.14E-04
14:34:00 93.0 1.22E+00 0.066 3.59E-04

14:37:00 36.0 0.068
14:39:00 37.8 1.20E+00 0.069 3.53E-04
14:42:00 40.4 1.15E+00 0.072 3.40E-04

14:46:00 44.0 1.20E+00 0.074 3.53E-04
14:52:00 49.0 1.11E+00 0.078 3.27E-04
14:58:00 53.9 1.09E+00 0.083 3.20E-04
15:07:00 61.1 1.06E+00 0.089 3.14E-04
15:21:00 72.3 1.06E+00 0.099 3.14E-04
15:31:00 80.0 1.02E+00 0.106 3.02E-04

15:52:00 95,7 9.94E-01 0.120 2.93E-04

AVG

3.08E-04
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Time (d)

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

1.60E-03

1.40E-03

E 1.20E-03

. 1.OOE-03

8.00E-04

7= 6.OOE-04

S 4.OOE-04

2.0OE-04

O.OOE+00
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Single-Stage Constant Head Borehole Test

Monitcello - Store-and-Release Cover

Project:

Date:

Test ID:

Monticello

07/24/07

MC-3

Installer. XW

Analyst: CH8

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

30.48

79.8

10

30.48

Temporal Variables:

Time R (cm)

9:17:00 30.0

9:24:00 34.6

9:28:00 37.0

9:33:00 39.8

9:43:00 45.1

9:53:00 50.2

10:01:00 53.8

10:06:00 56.6

10:39:00 71.4

10:57:00 78.5

11:13:00 85.0

11:29:00 91.8

11:34:00 36.0

11:39:00 38.1

11:45:00 40.9

11:57:00 46.1

12:03:00 48.7

12:16:00 54.2

12:36:00 62.5

Computations:

C1 (cm /s)

8.74E-01

7.98E-01

7.45E-01

7.05E-01

6.78E-01

5.98E-01

7.45E-01

5.96E-01

5.25E-01

5.40E-01

5.65E-01

-1.48E+01

5.59E-01

6.21E-01

5.76E-01

5.76E-01

5.63E-01

5.52E-01

Time (d) K (cmls)

0.005

0.008

0.011

0.018

0.025

0.031
0.034

0.057

0.069

0.081

0.092

0.095

0.099

0.103

0.111

0.115

0.124

0.138

2.58E-04

2.35E-04

2.20E-04

2.08E-04

2.00E-04

1.76E-04
2.20E-04

1.76E-04

1.55E-04

1.59E-04

1.67E-04

1.65E-04

1.83E-04

1.70E-04

AVG

1.70E-04

Time (d)

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16

3.OOE-04 - -

.. 2.501E-04

> 2.OOE-04

t

o 1.50E-04
0
C._

5 1.00E-04

5.00E-05

O.00E+00
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Single-Stage Constant Head Borehole Test
Monitcello - Store-and-Release Cover

Project:
Date:

Test ID:

Monticello

07/25/07

MC-5

Installer XW
Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cmr):

R. (cm):

L (cm):

Temporal Variables:

Time

14:22:00

14:24:00
14:29:00
14:34:00

14:36:00

14:38:00
14:42:00

30.43

79.8

10

60.96

R (cm)
32.7
36.5

43.1

49.4
51.7

54.1
58.7

Computations:

Q (cm
3
/s)

1.68E+04

1.68E+04

1.60E+04
1.68E+04
2.41E+04

2.48E+04

Time (d) K (cm/s)

36.5 2.82E+00

79.6 2.82E+00
129 2.70E+00

180.7 2.82E+00
234.8 4.05E+00

293.5 4.17E+00

AVG
2.79E+00

Time (d)

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00

4.&E+O0

3.!)E+O0

23.•lE+O0 I ~ II2..1E+00

2.(R)E+00

1.-%E~oo

1.OOE+00

5.OOE-01

O.OOE+00
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Single-Stage Constant Head Borehole Test
Monitcello - Store-and-Release Cover

Project:

Date:

Test ID:

Monticello

03/30/07

MC-6

Installer: XW

Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time

4/3/07 15:03
4/3/07 15:51

4/3/07 16:18

4/3/07 16:52

4/3/07 17:13

4/3/07 17:38

4/3/07 17:57

30.48

79.8

10

30.48

R (cm)

29.5

31.0

31.8

32.7

33.4

34.0

34.4

Computations:

Q (cm
3
/s)

3.72E+04

3.65E+04

3.72E+04

3.72E+04

3.65E+04

3.35E+04

Time (d) K (cm/s)

118.000

232.000

347.000

461.000

591.000

756.000

1.1OE+01

1.07E+01

1.10E+01

1.10E+01

1.07E+01

9.89E+00

AVG

10.9

Time (d)

0.00 200.00 400.00 600.00 800.00

1.12E+01

1.10E+01

E
1.08E+01

2S

t; 1.06E+01

00 1.04E+01

1.02E+01

1.GOE+01

9.80E+00
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL I
Test ID: TSB-4
Project: Monticello

FIXED VARIABLES
d (cm) = 30.48
D (cm) = 30.48

Ra (cm) = 0

Final Time: 110/00 2:17

TEMPORAL VARIABLES
Time (mld/yr h:m) R (cm)

1/0/00 2:05 29
1/0/00 2:07 23
1/0/00 2:08 19
1/0/00 2:10 15
1/0/00 2:12 10

1/0/00 2:14 5
1/0/00 2:17 0

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s-

1
)= 0.0009182

H*(m)= 0.31
H. (m) = 0.60

MSE (mi) = 1.87E-05
Bias (m) = -2.89E-08

2-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mls) = 7.99E-05

Total Time (d) = 0.01 0.2 hrs

Z (m) t (s) Fit Z (m) e (m) e (m)
0.29 0 0.290 -3.69E-04 1.36E-07

0.23 120 0.227 -3.10E-03 9.61E-06

0.19 180 0.198 8.03E-03 6.45E-05

0.15 300 0.145 -5.14E-03 2.64E-05

0.10 420 0.097 -2.77E-03 7.68E-06

0.05 540 0.055 4.57E-03 2.09E-05
0.00 720 -0.001 -1.22E-03 1.49E-06

fl.Water Level

.(diameter =d

S Casing
Flw (diameter D)

.4 .4-4-4

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

.4 4- 4 4

4 4

4 4-4-4

4 4- 4 4

lZt =Hoe-at - H *

K=a~rd 2

K ad
11 D

.4 .4-4-4

.4 4- 4 4

SOLUTION FOR GRAPHING

t (s) Z (m)

0 0.290
36 0.27C

72 0.251

108 0.233

144 0.215

180 0.198

216 0.181
252 0.165

288 0.15C

324 0.135

360 0.12C
396 0.10O

432 0.093
468 0.08C

504 0.067

540 0.055
576 0.043

612 0.031

648 0.02C

684 0.009

720 -0.00

At (s)= 36

Data and Fitted Solution
0.35

0.30

0.25

0.20

0.15
N

0.10

0.05

0.00

-0.05

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL 2

Test ID: TSB-4

Project: Monticello

FIXED VARIABLES

d (cm) = 30.48

D (cm) = 30.48
R. (cm) = 0

Final Time: 110/00 2:31

TEMPORAL VARIABLES
Time (mldlyr h:m) R (cm)

1/0/00 2:18 30
1/0100 2:20 25

1/0/00 2:21 20

1/0/00 2:23 15

1/0/00 2:25 10

1/0/00 2:28 5

1/0/00 2:31 0

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s"

1
) = 0.0012648

H* (m)= 0.18
H.(m)= 0.49

MSE (M
2
) = 3.98E-05

Bias (m) = 6.33E-08

7-t COMPUTATIONS

SOLUTION -TRIAL i
K(mls)= 1.10E-04

Total Time (d) = 0.01 0.2 hrs

Z tm) t (s) Fit Z (m) a (m) (in)
0.30 0 0.305 4.74E-03 2.24E-05
0.25 120 0.236 -1.36E-02 1.86E-04

0.20 180 0.206 5.89E-03 3.47E-05

0.15 300 0.151 1.45E-03 2.11E-06

0.10 420 0.105 4.68E-03 2.19E-05

0.05 600 0.047 -3.43E-03 1.18E-05

0.00 780 0.000 2.94E-04 8.66E-08

Water Level

Scale
Z R Standpipe

diameter =d)

Casing
H 1Flow (diameter =D

Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

zt = He-at -H**

a iRd
2

11 D

SOLUTION FOR GRAPHING

t (s) Z (m
0 0.30!

39 0.28

78 0.25c,

117 0.231
156 0.211

195 0.191

234 0.181

273 0.16

312 0.141

351 0.13
390 0.111

429 0.10

468 0.081
507 0.07,

546 0.06:
585 0.05

624 0.041
663 0.02,
702 0.01!
741 0.00!
780 0.00•

At (s) = 39

8
8
9
0
3
6
1
6
i
8
5
3
1
0

9

Data and Fitted Solution

N

0 200 400
Time (s)

600 800 1000
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL 3
Test ID: TSB-4
Project: Monticello

FIXED VARIABLES
d (cm) = 30.48
D (cm) = 30.48

R. (cm) = 0
Final Time: 1/0/002:56

TEMPORAL VARIABLES
Time (mldlyr h:m) R (cm)

1/0/00 2:32 30
1/0/00 2:34 25
1/0/00 2:36 20
1/0/0 2:39 15
1/0/00 2:43 10
1/0/00 2:48 5
1/0/00 2:56 0

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s") = 0.0012964
H' (m) = 0.05
H. (m) = 0.35

MSE (m ) = 6.46E-06
Bias (m) = -1.33E-08

7.t$ fA'MDI ITATIAN m

SOLUTION -TRIAL 1
K (mls) = 1.13E-04

Total Time (d) = 0.02 0.4 hrs

Z (m) t (s) :.Fit Z(m) r.(m) E?(m)

0.30 0 0.299 -1.16E-03 1.35E-06

0.25 120 0.248 -1.81E-03 3.28E-06
0.20 240 0.205 4.84E-03 2.34E-05

0.15 420 0.151 1.23E-03 1.52E-06

0.10 660 0.097 -3.30E-03 1.09E-05
0.05 960 0.049 -1.44E-03 2.08E-06
0.00 1440 0.002 1.64E-03 2.69E-06 Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
7O CI

1zt --- Hoe-a - H *

[K - a n1 d 2

11iD

SOLUTION FOR GRAPHING
t (s) Z (m

0 0.299
72 0.268

144 0.239

216 0.213

288 0.189

360 0.168
432 0.148

504 0.13C

576 0.114
648 0.099

720 0.086

792 0.073
864 0.062

936 0.052
1008 0.042
1080 0.034

1152 0.026

1224 0.019

1296 0.013
1368 0.007

1440 0.002

At (s) 72

E
Data and Fitted Solution

0.35

0.30

0.25

0.20E

N 0.15

0.10

0.05

0.00
1500 2000500 1000

Time (s)

C-90



Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

Trial Time (d) Total Time (d) K (m/s)

1 0.008 0.008 7.99E-05

2 0.009 0.017 1.10E-04
3 0.017 0.034 1.13E-04

Field Hydraulic Conductivity
LLE-04 m/s
1.13E-02 cmfs

- 1.OE-05
E

1.OE-04
0

1OE-03
0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04

Days

C-91



Single-Stage Constant Head Borehole Test
Omaha - Composite Cover

Project: Omaha Installer: XW
Date: 05/19/08 Analyst- CHB

Test ID: TSBl-composite

Fixed Variables:

Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 19.44 (50 mm standpipe)

R. (cm): 10

L (cm): 60.96

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s)

4:05:00 35.5

4:06:00 38.4 9.40E-01 0.0007 1.58E-04
4:07:00 41.0 8.42E-01 0.0014 1.42E-04
4:08:00 44.0 9.72E-01 0.0021 1.63E-04

4:09:00 46.8 9.07E-01 0.0028 1.53E-04
4:10:00 49.5 8.75E-01 0.0035 1.47E-04

4:11:00 52.2 8.75E-01 0.0042 1.47E-04
4:12:00 55.0 9.07E-01 0.0049 1.53E-04
4:13:00 57.9 9.40E-01 0.0056 1.58E-04

4:14:00 60.2 7.45E-01 0.0063 1.25E-04
4:15:00 62.5 7.45E-01 0.0069 1.25E-04
4:16:00 64.6 6.80E-01 0.0076 1.14E-04
4:17:00 67.3 8.75E-01 0.0083 1.47E-04

4:18:00 70.0 8.75E-01 0.0090 1.47E-04
4:19:00 72.4 7.78E-01 0.0097 1.31E-04

4:20:00 74.7 7.45E-01 0.0104 1.25E-04
4:21:00 77.1 7.78E-01 0.0111 1.31E-04

4:22:00 79.6 8.10E-01 0.0118 1.36E-04
4:23:00 81.5 6.16E-01 0.0125 1.03E-04
4:24:00 83.9 7.78E-01 0.0132 1.31E-04
4:25:00 86.2 7.45E-01 0.0139 1.25E-04
4:26:00 88.5 7.45E-01 0.0146 1.25E-04
4:27:00 90.6 6.80E-01 0.0153 1.14E-04
4:28:00 92.7 6.80E-01 0.0160 1.14E-04

9:16:00 31.5

9:18:00 35.4 6.32E-01 0.0174 1.06E-04
9:20,.00 39.1 5.99E-01 0.0188 1.01E-04
9:22:00 43.2 6.64E-01 0.0201 1.12E-04

9:24:00 47.3 6.64E-01 0.0215 1.12E-04
9:26:00 51.4 6.64E-01 0.0229 1.12E-04

9:28:00 55.5 6.64E-01 0.0243 1.12E-04
9:30:00 59.6 6.64E-01 0.0257 1.12E-04
9:32:00 63.6 6.48E-01 0.0271 1.09E-04
9:34:00 67.6 6.48E-01 0.0285 1.09E-04

9:36:00 71.5 6.32E-01 0.0299 1.06E-04

9:38:00 75.6 6.64E-01 0.0313 1.12E-04
9:40:00 79.7 6.64E-01 0.0326 1.12E-04
9:42:00 83.8 6.64E-01 0.0340 1.12E-04
9:44:00 87.9 6.64E-01 0.0354 1.12E-04
9:46:00 91.1 5.18E-01 0.0368 8.72E-05

9:48:00 95.2 6.64E-01 0.0382 1.12E-04

arriotte botte,
Da = A

-7~777--

,Casing
(diameter = D)

C-92



10:06:00 30.0

10:08:00 34.6
10:09:00 36.0

10:10:00 37.0

10:11:00 38.1

10:12:00 39.0

10:13:00 40.1

10:14:00 41.5

10:15:00 43.0

10:16:00 44.5

10M.17:00 45.9
10:18:00 47.2

10:19:00 48.6

10:20.00 50.1

10:21:00 51.6
10:22:00 53.0

10:23:00 54.5
10:24:00 55.9
10:25:00 57.4

10:26:00 58.8
10:27:00 60.3

10:28:00 61.5
10:29:00 63.0
10:31:00 65.8

10:33:00 68.4

10:35:00 71.3

10:37:00 74.1
10:39:00 77.0

7.45E-01

4.54E-01

3.24E-01

3.56E-01

2.92E-01
3.56E-01

4.54E-01
4.86E-01

4.86E-01

4.54E-01
4.21E-01
4.54E-01

4.86E-01

4,86E-01
4.54E-01

4.86E-01
4.54E-01
4.86E-01

4.54E-01
4.86E-01

3.89E-01

4.86E-01
4.54E-01

4.21E-01

4.70E-01

4.54E-01
4.70E-01

0.0368

0.0375

0.0382

0.0389

0.0396
0.0403

0.0410

0.0417

0.0424

0.0431
0.0438

0.0444

0.0451

0.0458
0.0465

0.0472
0.0479
0.0486

0.0493
0.0500

0.0507

0.0514
0.0528

0.0542

0.0556

0.0569
0.0583

1.25E-04

7.63E-05

5.45E-05

5.99E-05

4.90E-05

5.99E-05

7.63E-05
8.17E-05

8.17E-05

7.63E-05

7.08E-05
7.63E-05

8.17E-05

8.17E-05

7.63E-05

8.17E-05
7.63E05
8.17E-05

7.63E-05
8.17E-05

6.54E-05

8.17E-05
7.63E-05

7.08E-05

7.90E-05

7.63E-05
7.90E-05

AVG
7.81E-05

Time (d)

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

1.80E-04 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.60E-04

E 1.40E-04

i 1.20E.04

I .008-04

~. 8.00E-05

6.00E-05

4.00E-05

2.008-05

O.00E+00
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Single-Stage Constant Head Borehole Test
Omaha - Composite Cover

Project:
Date:
Test ID:

Omaha
05/19/08
TSB2-composite

Installer: XW
Analyst: CHB

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time R (cm)
3:17:00 32.5
3:18:00 36.4
3:19:00 40.4
3:20:00 44.4
3:21:00 48.3
3:22:00 52.4

3:23:00 56.2
3:25:00 63.5

3:27:.00 71.0
3:29:00 78.5
3:31:00 86.0

3"33:00 93.6
3:37:00 34.5
3:39:00 42.0
3:41:00 49.0
3:43:00 56.5
3:45:00 63.5
3:47:00 70.3
3:49:00 77.5

3:51.00 83.7
3:53:00 90.4

3:55:00 97.0
9:13:00 31.2

9:14:00 34.4
9:15:00 37.7
9:17:00 44.2

9:19:00 50.6
9:21:00 57.0
9:23:00 63.5

9:25:00 70.0
9:27:00 76.5

9:29:00 83.0
9:31:00 89.6
9:33:00 96.1

30.48

19.44 (50 mm standpipe)

10

60.96

Computations:

Q (CM3/S)

1.26E+00
1.30E+00
1.30E+00
1.26E+00
1.33E+00
1.23E+00
1.18E+00
1.21E+00
1.22E+00
1.22E+00
1.23E+00

1.22E+00
1.13E+00
1.22E+00
1.13E+00
1.10E+00
1.17E+00
1.00E+00
1.09E+00
1.07E+00

1.04E+00
1.07E+00
1.05E+00
1.04E+00
1.04E+00
1.05E+00
1.05E+00
1.05E+00
1.05E+00
1.07E+00
1.05E+00

Time (d)

0.001
0.001
0.002
0.003
0.003
0.004
0.006
0.007
0.008
0.010
0.011

0.015
0.017
0.018
0.019
0.021
0.022
0.024
0.025
0.026

0.027
0.028
0.029
0.031
0.032
0.033
0.035
0.036
0.038
0.039
0.040

K (cm/a)

2. 12E-04
2.18E-04
2.18E-04
2.12E-04
2.23E-04
2.07E-04
1.99E-04
2.04E-04
2.04E-04
2.04E-04
2.07E-04

2.04E-04
1.91E-04
2.04E-04
1.91E-04
1.85E-04
1.96E-04
1.69E-04
1.82E-04
1.80E-04

1.74E-04
1.80E-04
1.77E-04
1.74E-04
1.74E-04
1.77E-04
1.77E-04
1.77E-04
1.77E-04
1.80E-04
1.77E-04
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9:37:00 31.0
9:39:00 37.5 1.05E+00 0.042 1.77E-04
9:41:00 44.0 1.05E+00 0.043 1.77E-04
9:43:00 51.5 1.22E+00 0.044 2.04E-04
9:45:00 57.5 9.72E-01 0.046 1.63E-04
9:47:00 63.0 8.91E-01 0.047 1.50E-04
9:49:00 69.5 1.05E+00 0.049 1.77E-04
9:51:00 76.0 1.05E+00 0.050 1.77E.04
9:53:00 83.5 1.22E+00 0.051 2.04E-04
9'55:00 90.0 1.05E+00 0.053 1.77E-04
9:57:00 96.4 1.04E+00 0.054 1.74E-04

AVG
1.77E-04

Time (d)

0.00 0.01 0.02 0.03 0.04 0.05 0.06

2.50E-04

•.~ 2.00E-04

U 1.50E-04

8

D 1.00E-04

5.00E-05

0.OOE+00

C-95



Single-Stage Constant Head Borehole Test

Omaha - Composite Cover

ft40: 0-h.'
Dt. 05/19/08
Tst I: T0,3-cnpoot

Ir,6443: 3w
-1ip- 0:

R.ndV.tM.

S-d'•p[p* Am, (n )

R-. (-Y:

L (7-6

Time R c)

1:54 34.0
1:57 36.8
2:0? 42.3

:03S 45.2
2": 03 48.3

2:14 MA.
2:18 3Sa0
2:21 60.8
2:24 63.4
2:27 65.3
2:30 68.2
2:33 78.0

2136 73.6
2:39 76.2

2:42 78.7
2:4A 81.3
2:A8 84.0

2:53 30.5
2355 9.8
3:00 93.9
3:06 99.0

3:30:00 33.3
1:•300 36.0

3:15:00 37.5

3:2":30 41.6
3:23:0O 45.5

3:30:00 49.8

3:35:00 S3.9
942:00 37.7
3,43:00 62.7

3:51:00 66A
4:30:00 73.S

4:10:00 8LO
4:21:0 89.6
9.04:0 30.3
3:03:00 31A:
9:06:00 32.2
9:07:30 32.3

9.1a00 33.4
3:30:00 34.2
3:30:00 M 3.0
2:3.230 35.6
9:'3:00 36.3
90M4:00 37.0
3:33:30 37.8
3:06:33 38,3
9:37:00 39.2

9:.&33 39.9
9:39:00 40A4

9:20:00 43.3
2:21:30 41.3

9:22:00 42.3
3:23:00 43.2

2:24:00 43.3
3:9:3 44M.5
9:26:00 45.3

9:2:GO 45.9

k28:00 46.3
9:23:00 47.2

3:33OO 48.0
2:33:33 48.7

9:32:33 43.3
9:33:33 30.0

9:34:00 50.6
9:33:33 31.3

9:37:33 52.7
2:30oo s3.2
9:39:00 34.0

3-.,41:3 33,4

9:431N0 56.6

3:44:33 37.2
9AS:00 5,

9:43:00 37
-. M13 S7.2

9-A7.00 S9.2
9:4-A00 59.9
9:4:.00 60.6
2:30:00 61.2

9:M10 51.8
3:32:33 63.8

2a53:00 63.0
3,3:30 61.6

30.48

60.8

60.96

033(•'/,)

1.2403OO

3A2E,00
1.09E.00
1.3X.DD0

L9N-00

1.20E.00
1.243-00
1.29E.00

2.24E#00
1.15E.00

I.SE.•00
1.11E-00

,15E.003

1.20E-00

1.24E300

1.191300

1.10E000
1.13E.00

1.11E000
1.09E-00

1.O4E.O0
1.09E.00
1.14E.00
1.01E'00

1.06E-o
1.04E.00
1.05E-00

9.9w.-01

1. 04 1.00

9.31E-01

6.60E.01
5.32-01

1.06E-00

9.031333

9.31E,01

6.65E01

3.33E003

9.9IE4

G.6E,01
9.3..01

5.32E-01
1.331•.0
9.31E-01

9.31E.01

1.003E00

7.9ffi•o1
7.9•EE-1
9.31E-01
1.063.00
9.31E401

7.9M4•1
9,31E.01

7.93301
9.31E-00

9.31E-01
9.O31E-0

G.830.01

7.06E.01

7.9m-1

3.331,013,3.01.

3.6-3101
9,313-01
7.9M.01

2.9SE31

39331.01

6,6E,,01

9.631E01

7.93E3.01

789,3101

73E33101

7w,3301

Th.n 1d)

0.006

0.030
0.012
0.014

0.007
0.0,93
0.021
0.023
0.025
0.02?

0.029
0.031
0.033
0.033
0.039
0.040
0.042
0.046

0.03 0

aO.O

0.053
0.057
0.330
0.064
0.067
0.071

0.075

0.085

0,092
0,0

0.301

.0710

0.107,

0.103
0.003

0.334

0.1063

0.106
0.10,
0.108

0.309
0.100
0.110
0.110
0.312

0.110
0.113

0.11A

0.115
0.106

0.107
0.11o
0.119
0.111

0.112

0.122
0.122
0.123
0.224

.11M

0.125
D.126

0.127
0.129
0.13

0.323

0.130
0.131
0.312
0.133
0.933
0.033

K6(-/,)

2.33•042.3 0 1..042.316•
2.24E0.4

2.01004
2.09E-04
t.WE04
1A21.04
2.156-04
2.09606

1.94E04

331.864
1.946,4

2.01604

1.6E303

.3ME-04
1.83E-0
1,30E-04
1.906E'

1.860.04

1.836•4
1,E04E•
3,330.)4

1,32E.04
3.70.-04

1.92Eý)
13650.04

1.75E3,0

1.12E.04

1,630E04

1.79E-01,730.,4

3.57E..0

1.12Eý)

.,12.6,4

2,04E.,4

1.57E•4

1,73E.04

1.34E.041,336,.04

1.34E-04

1.24E-04

ISTE-0

1.353-04

1.57.04

1,12Eý9

3.730604

1.3*1.E04l

1.79E04

3.130.64
.370.04

1.79E-0
1.32E61

1.57E.0

0.340.01,3 7004

1.3*0E.0

3.34E04
3.3-400

lR

U bI o
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00:07:00

1o0o9:00
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50:00100
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45.6
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S1.6
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M4.6
56.0
57.3

50.7
66.l
62.A
63.8

65.0
66.3

9.71E00
7.98E00

L9SE.00
9.3=00

9.360-02
6.600 .0

9.30001l
7.98E41

7.90006
9.30m01
7.900-00

9.31E41
7.900-00

9E.0210

7.90006
9.06005

9.30E41

7.90001

9.W.006

7.90005,

7:060.06
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0.a40
0.-40
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0.040
0.743

0.048
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0.057
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Single-Stage Constant Head Borehole Test
Omaha - Composite Cover

Prajet:

Test ID:

Omaha

05/19/08
TSB4-cMmposite

InMller: XW
Andyt: COB

Filed Vmrablte:
Casing Diameter (cm):

Standpilpe Area (cm'):

R. (cm):

L(cm):

Temporal V.riables:

Time R(crr)
1:57:00 30.0
2:00:00 36.0

2:03:00 43.0
2:06:00 49.5
2:09:00 56.1

2:12:00 62.7
2:15:00 68.8
2:19:00 76.5

222:00 82.4
2:25:00 88.1

2:28:00 93.5
2:31:00 99.3
2:37:00 33.3
2:40:00 39.6

2:43:00 45.5

2:46:00 51.3
2:50:00 59.1

2:53:00 64.6
2:56:00 70.0

2:59:00 75.2
3:02:00 80.4
3:05:00 85.5
3:10:00 94.2
3:13:00 09.0
3:38:00 32.0
3:41:00 37.2
3:44:00 42.2
3:47:00 46.9

3:50:00 515
3:53:00 56.2

3:56:00 60.5
3:59:00 65.2
4:02:00 69.7
4:05:00 73.8

4:08:00 78.3

4:11:00 83.0
04:14:00 07.5
04:17:00 91.5
04:20:00 96.1
08:57:00 30.3

08:59:00 33.6
09:01t00 35.5
09:03:00 38.2

09:05:00 40.7
09:03:00 43.2
09:09:00 45.5

09:11:00 48.0
09:13:00 50.5

09:15:00 52.9
09:17:00 55.3
09:19:00 57.7
09:21:00 60.0
09:23:00 62.4
09:25:00 64.7

09:27:00 66.9
09:29:00 69.2

09:31:00 71.5
09:33:00 73.8
09:35:00 76.1
09:37:00 78.3

09:39:00 80.6

09:41:00 83.0
09:43:00 85.2
09:45:00 07.5

30.48

79.8

10

60.96

Computatons:
0 (cm'fs)

2.66E+00
3.101E.100
2.88E+00

2-93E+00
2.93E+00
2.70E+00

2.62E+00
2.53E.00

2.39E+00
2.57E+00

2.79E.00
2.62E.00

2.57E+00
2.59E+00

2.44E.00
2.39E+00
2.31E+00
2.31E+00

2.26E.00
2.31E+00
2.33E.00

2.31C.00
2.22E+00
2.08E+00
2.04E+00
2.08E.00

1.91E.00
2.08E.00
2.00E.00
382E.00
L99E000
2.08E+00
2. 00 0
177E.00
2.04E+00

219E+00
L26E+00
L80E+00
L660+00
166E'00
153E+00
1.66E+00
166E+00
1.60E+00
L600+00
160E+00
153E+00
160E+00
153E+00
L46E+00

153E+00
L53E00
L53E+00
L53E+00
L46E+00

153E+00
L60E+00
146E400
153C+00

Time(d)

0.002

0.004
0.006
0.008
0.010
0.013

0.015
0.017

0.019
0.021

0.027
0.029

0.031
0.034

0.036
0.038
0.040

0.042
0.044
0.048
0.050

0.069
0.072
0.074

0.076
0.078

0.080
0.082
0.084

0.086

0.088
0.090
0.092
0.094
0.097

0.098
0.099
0.101
0.102
0.103
0.105

0.106
0.108
0.109
0.110
0.112
0.113
0.115

0.116

0.117
0.119

0.120
0.122

0.123
0.124

0.126

0M127
0.128
0,130

K (cm/s)

4,47E004

5.22E-04
4,84E-04
4.92E004
4.92E.-04
4.55E-04

4.40E-04
4.25E-04

4.02E-04
4.32E-04

4.70E-04

4.40E004
4.32E004
4.36E-04

4.109E04
4.02E-04
3.80E-04

3.80E-04
3.89E-04
3.58E-04

3.89E-04
3.73E"04

3.50E004
3.43E004
3.50E-04

3.2 1E-04
3150E-04
3.35E:04

3.061:04
3.35E-04

3.50E-04
3.35E-04

2.98E004
3.43E-04

3.69E-04
2.12E-04
3.02E-04
2.80E004
2.E80E04
2.57E-04
2.80E004

2.80E-04
2.68E-04
2.68E:04
2.68E-04
2.57E-04
2.68E-04
2.57E-04
2.46E-04

2.57E-04
2.50E-04
2.57E-04

2.57E-04
2.46E-04

2.57E004

2.6811-04
2.46E-04
2.57E004

Water Level
R • Scale

ScMatrofte botle,
Ra-. t, Area = A

Li (diamer = D)
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10:05:00 42.9
10:06:00 44.1
10:07:00 45.2
10:08:00 46.3
10:09:00 47.5
10:10:00 48.5

10:11:00 49.6
10:12:00 50.7
10:13:00 51.9
10:14:00 52.8

10:15:00 53.9
10:16:00 54.9
10:17:00 56.0
10:18:00 57.0
10:19:00 58.1
10:20.00 59.1
10:21:00 60.2

10:22:00 61.3
10:23:00 62.3
10:24:00 63.5

10:25:00 64.5
10:26:00 65.6
10:28:00 67.8
10:30:00 70.0

10:32:00 72.0
10:34:00 74.0
10:36:00 76.1
10:38:00 78.4
10:40:00 80.6
10:42:00 82.9

10:44:00 84.8

£-60E-00
1.46E.00

1.46E.00
L60E+00
133E+00
L46E+00
L46E+00
1.60E,00
L20E.00
L46E+00
1.33E+00
£46E.00
L33E+00
L46E.00
£33E+00
.46E+00
.46E-00

L330+00
L60E.00
L33E.00
L46E+00
L46E.00
£46E+00
L33E-00
L33E.00

140E+00
L53E+00
£46E.00

153E.00
126E+00

0.131
0.131

0.132
0.133

0.133
0.134

0.135
0.135
0.136
0.137
0.138

0.138
0.139
0.140
0.140
0.141
0.142
0.142
0.143
0.144
0.144
0.146
0.147
0.149

0.150
0.151
0.153

0.154

0.156
0.157

2.68E-04
2.46E-04
2.46E-04

2.68E-04
2.240-04
2.46E-04
2.46E-04

2.680-04
2.01E-04

2.46E-04
2.24E-04

2.46E-04
2.24E-04
2.46E-04
2.24E-04
2.46E-04
2.46E-04
2.24E-04
2.68E-04
2.24E-04
2.46E-04

2.46E-04
2.46[-04
2.24E-04

2.24E-04
2.35E-04

2.57E-04
2.460E-04
2.57E-04
2.12 E-04

AVG

3.26E-04

rimeid)

0.00 0.05 0.10 0.15 0.20

6.00E-4

-~ 
5.330-04

.0 4.00E.04

3.000-04

1! 2.00E-04

1.00E-04

O.OOE+O0
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Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project:
Date:

Test ID:

Omaha
05119.108
TSBI-thick-deep

Installer: XW
Analyst: ClB

Fixed Variables:

Casing Dimeter (cm):

Standpipe Area (cmn):

%. (cm):
L(cm):

Temporal Variables:

Time R (cm)

5:22:00 30.0
5:23:00 32.4

5:25:00 37.7
5:27100 42.0

5:29:00 46.9
5:32:00 51.5

5:34.,0 5&.0
5:39:00 69.5

5:41:00 73.8

5:43:00 70.1

5:45:00 82.3

5:47.'00 86.6

5:49:00 91.0

9:06:00 30.5

9:08:00 33.5

9:10:00 35.7

9:12:00 38.3

9:14 41.0

9:16:00 43.4

9:18:00 45.9

9:20:00 40.2
9:25:00 55.9

9:30:00 62.9
9:35.00 67.5

9:40:00 73.7
9:45:00 79.8

9:50:00 86.2
9:55:00 92.3

10:00:00 31.0

10:06:00 38.9

10:11:00 45.3

10:16:00 51.9

10:21.00 50.4

10:26:00 64.9

10:31:00 71.4

10:36:00 77.9

10:42:00 85.7

10.47:00 92.3

30.48

79.8

10

60.96

Computations:

QicmA/s)

3.19E.00

3.52E÷00

2.86E200
3.26E-00
2.93E÷00

2.99E.00
3.06E+00

2.86E+00
2.86E000

2.79E+00
2.86E.00
2.93E000

2.00E+00

1.46E-00

1.73E+00
1-80E100
1.60E+00
1.66E+00

1.53E+-0

2.05E+00
1-86E+00

122E+00
1.65E100

1.62E+00

1.65E+00

1.75E000
1.70E-00
1.76E÷00
173E+00
1.73E+00

1.73E+00
1.73E100

1.73E+00
1.76E+00

Time (d)

0.001

0.002

0.003
0.005
0.007

0.008
0.012

0.013

0.015

0.016

0.017
0.019

0.020

0.022

0.023

0.024

0.026

0.027

0.028
0.032

0.035

0.039

0.042

0.046

0.049
0.053

0.056

0.060

0.064
0.067

0.071

0.074

0.078

0.081

0.085

0.089

K (cm/s)

5.37E-04
5.93E-04

4.82E1E4

5.48E-04

4.92E-04

5.03E-04

5.14E104

4.81E-04
4.01E-04

4.70E-04

4.81E-04
4.92E004

3.35E-04

2.46E04

2.91E-04
3.02E-04

2.68E-04
2.80E-04

2.57E-04
3.44E04

3.13E-04

2.06E-04
2.77EE04

2.73E-04

2.82E-04

2.77E-04

2.94E-04

2.86E-04

2.95E-04

2.91E-04

2.91E004

2.91E-04

2.91E104

2.91EE04
2.95E004

AVG
2.92E-04

Water Level

R Scale
Mamofte bottle,

*Area =A

HI Casing
Fow (diamneter =D)hr

Time (d)

0.00 0.02 0.04 0.06 0.08 0.10

1.00E100 . . . . . . .

1.0801-1

o 1.00E-02

; 1.00f-03

1.O8E-04

C-100



Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project: Omaha Installer: XW
Date: 05/19/08 Anal•st CHO
Test ID: TSB2-Thick (Sha If- Test)

Fixed Varialtes:
Casing Diameter (cm): 30.48

Standpipe Area (cm'): 79.8

R(cm): 10

L (cm): 30.48

Temporl Variables: Computudons:

Time R(cm) Q(cm3/s) Time (d) K (cm/s) Water Level
100:00 35.5 RuScaletm
1:01:00 415 7.98E+00 0.0007 2.35E-03 Scalhotte bottle.
1:02:00 47.5 7.98E+00 0.0014 2.35E-03 Area = A
L-03:00 53.2 7.581E.:00 U.021 2.23E-03 "

1:05:00 64.5 7.51E100 0.0035 2.21E-03
1007:00 75.0 6.98E+00 0.0049 2.06E-03 A Casing
1:09:00 85.7 7.12E+00 0.0063 2.101E03 L Fle (diameter D)

1:11:00 96.0 6.85E140 0.0076 2.02E-03
2:00:00 315 -L75E100 0.0076

2:01:00 37.0 7.32E100 0.0083 2.16E-03
2:02:00 42.5 7.32E100 0.0090 2.16E-03
2:03:00 48.0 7.321E00 0.0097 2-16E-03
2:04:00 53.2 6.92E100 0.0104 2.04E-03
2:05:00 18.0 6.3001Q0 0.0113
2:06:00 63.2 6.92E100 0.0118 2.04E-03
2:07:00 68.2 6.65E400 0.0125 196E-03
2:08:00 73.1 6.52E100 0.0132 192E-03
2:09:00 78.0 6.52E+00 0.0139 L92E003
2:10:00 82.5 5.99E100 0.0146 1.76E-03
2:11:00 07.4 6.52E100 0.0152 192E-03

8:58:00 3L1
9:00:00 37.8 4.52E400 0.0166 1.33E-03
9:02:00 43.9 4.06E+00 0.0180 120E-03
9:04:00 49.7 3.86E.00 0.0194 114E-03
9:06:00 55.5 3.86E+00 0.0208 L14E-03
9:08:00 613 3.86E.00 0.0222 L14E.03
9:10,00 66.8 3.66E400 0.0236 100E103
9:12:00 72.5 3.79E100 0.0250 112E-03
9:14:00 77.7 3.46E+00 0.0264 102E-03
9:16:00 03.0 3.52E+00 0.0277 104E103
9:18:00 882 3.46E100 0.0291 L021-03
9:21:00 34.3 0.0332
9:23:00 38.9 3.06E100 0.0326 9.02E-04
9:25:00 44.1 3.46E100 0.0340 102E-03

9:27 49.2 3.39E+00 0.0354 LOOE03
9:29 54.8 3.721+00 0.0368 110E-03
9:31 59.8 3.32E100 0.0382 9.00E-04
9:33 64.6 3.19E+00 0.0396 9.41E-04
9:35 69.7 3.39E+00 0.0409 100E-03
9:37 74.8 3.39E+00 0.0423 100.E-3
9:39 79.8 3.33E.00 0.0437 9.80E-04
9:41 85.2 3.59E+00 0.0451 106E-03
9:43 90.1 3.26E+00 0.0465 9.60E-04

AVG

1.00E-03

Time (d)

0.00 0.03 0.02 0.03 0.04 0.05

.100E-03

1.00E-04

C-101



Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project: Omaha Installer: XW

Date: 05/19/08 Analyst: CHB

Test ID: TSB3-thin-shallow

Fixed Variables:
Casing Diameter (cm): 30A8

Standpipe Area (cm'): 79.8

R8 (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

Time R (cm) Q (cm'/s) Time (d) K (cm/s) Water Level

5:30:00 35A Scale
5:31:00 44.0 1.14E+01 0.001 3.37E-03 R ScarriotteleMantebottle,

5:33:00 60.3 1.08E+01 0.002 3.19E-03 R Area = A

5:35:00 75.0 9.78E+00 0.003 2.88E-03
5:37:00 89.0 9.31E+00 0.005 2.74E-03

5:38:00 95.5 8.65E+00 0.006 2.55E-03 H
8:02:00 30.6

8:04:00 38.9 5.52E+00 0.007 1.63E-03 L Flow (diameter

8:06:00 46.1 4.79E+00 0.008 1.41E-03

8:08:00 52.8 4.46E+00 0.010 1.31E-03

8:1100 62.7 4.39E+00 0.012 1.29E-03
8:13:00 69.1 4.26E+00 0.013 1.25E-03
8:15:00 75.3 4.12E+00 0.015 1.22E-03
8:17:00 81.5 4.12E+00 0.016 1.22E-03

8:19:00 87.6 4.06E+00 0.017 1.20E-03

8:21:00 93.5 3.92E+00 0.019 1.16E-03

8:59:30 30.5
9:02:00 38.0 3.99E+00 0.020 1.18E-03

9:04:00 44.1 4.06E+00 0.022 1.20E-03
9:06:00 50.8 4A6E+00 0.023 2.31E-03
9:08:00 57.0 4.12E+00 0.025 1.22E-03

9:10:00 62.7 3.79E+00 0.026 1.12E-03
9:12:00 68.5 3.86E+00 0.027 1.14E-03

9:14:00 74.8 4.19E+00 0.029 1.23E-03

9:16:00 80.5 3.79E+00 0.030 1.12E-03
9:18:00 86.5 3.99E+00 0.032 1.18E-03
9:20:00 92.2 3.79E+00 0.033 1.12E-03

9:22:00 98.3 4.06E+00 0.034 1.20E-03

average

1.16E-03

Time (d)

0.00 0.01 0.01 0.02 0.02 0.03

1.00E-02

u 1.00E-03

.2

1.008-04

C-102



Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project: Omaha Installer: XW

Date: 05/19/08 Analyst: CHB
Test ID: TSB4-thin

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 60.96

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s) Water Level

5:10:00 32.0 Scale

5:12:00 41.5 6.32E+00 0.001 1.06E-03 R Marriotte baffle,
5:13:00 50.0 1.13E+01 0.002 1.90E-03 Area = A

5:14:00 58.0 1.06E+01 0.003 1.79E-03

5:15:00 66.0 1.06E+01 0.003 1.79E-03

5:16:00 74.5 1.13E+01 0.004 1.90E-03 H
5:17:00 82.5 1.06E+01 0.005 1.79E-0 LCas (inmteg

5:18:00 90.5 1.06E+01 0.006 1.79E-03

5:19:00 98.5 1.06E+01 0.006 1.79E-03

8:00 36.0
8:02:00 44.7 5.79E+00 0.008 9.73E-04 -Z7

8:04:00 53.2 5.65E+00 0.009 9.50E-04

8:06:00 61.3 5.39E+00 0.010 9.06E-04
8:08:00 69.5 5.45E+00 0.012 9.17E-04

8:11:00 81.8 5.45E+00 0.014 9.17E-04

8:13:00 90.0 5.45E+00 0.015 9.17E-04
8:15:00 98.1 5.39E+00 0.017 9.06E-04

9:03:00 35.1

9:05:00 43.4 5.52E+00 0.018 9.28E-04
9:07:00 53.0 6.38E+00 0.019 1.07E-03

9:09:00 61.5 5.65E+00 0.021 9.50E-04

9:11:00 69.7 5.45E+00 0.022 9.17E-04

9:13:00 78.0 5.52E+00 0.024 9.28E-04

9:15:00 86.6 5.72E+00 0.025 9.62E-04

9:17:00 95.0 5.59E+00 0.026 9.39E-04

avg

9.43E-04

Time (d)

0.00 0.01 0.01 0.02 0.02 0.03 0.03

1.00E+00 .. . . . . . . . . . . . . . . . . . . .

E

Z" 1.00E-01

0
OJ 1.00E-02

._u

1.OOE-03 0w

1.00E-04
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Single-Stage Constant Head Borehole Test
Omaha - Thin Store-and-Release Cover

Project: Omaha Installer XW

Date: 05/19/08 Analyst: CHB
Test ID: TSBi-thin

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s)

3:29:00 34.0
3:31:00 36.4 1.60E+00 0.001 4.70E-04

3:33:00 38.7 1.53E+00 0.003 4.51E-04
3:35:00 41.0 1.53E+00 0.004 4.51E-04
3:37:00 43.4 1.60E+00 0.006 4.70E-04

3:39:00 45.6 1.46E+00 0.007 4.31E-04
3:41:00 47.9 1.53E+00 0.008 4.51E-04
3:43:00 50.0 1.40E+00 0.010 4.12E-04

3:45:00 52.1 1.40E+00 0.011 4.12E-04
3:47:00 54.3 1.46E+00 0.013 4.31E-04

3:49:00 56.5 1.46E+00 0.014 4.31E-04

3:51:00 58.6 1.40E+00 0.015 4.12E-04

3:53:00 60.7 1.40E+00 0.017 4.12E-04
3:55:00 62.8 1.40E+00 0.018 4.12E-04

3:57:00 65.0 1.46E+00 0.019 4.31E-04
3:59:00 67.0 1.33E+00 0.021 3.92E-04

4:02:00 70.0 1.33E+00 0.023 3.92E-04
4:06:00 74.0 1.33E+00 0.026 3.92E-04

4:09:00 77.0 1.33E+00 0.028 3.92E-04
4:11:00 79.0 1.33E+00 0.029 3.92E-04
8:50:00 30.0

8:53:00 32.6 1.15E+00 0.031 3.40E-04
8:57:00 36.1 1.16E+00 0.034 3.43E-04
9:00:00 38.7 1.15E600 0.036 3.40E-04

9:03 41.1 1.06E+00 0.038 3.14E-04

9:06:00 43.7 1.15E+00 0.040 3.40E-04

9:09:00 46.1 1.06E+00 0.042 3.14E-04
9:12:00 48.6 1.11E+00 0.044 3.27E-04
9:19:00 54.5 1.12E+00 0.049 3.30E-04

9:24:00 58.4 1.04E+00 0.053 3.06E-04
9:28:00 61.5 1.03E+00 0.056 3.04E-04

9:32:00 64.8 1.10E+00 0.058 3.23E-04

9:37:00 68.7 1.04E+00 0.062 3.06E-04
9:46:00 76.0 1.08E+00 0.068 3.18E-04
9:52:00 81.0 1.11E+00 0.072 3.27E-04

9:56:00 84.0 9.98E-01 0.075 2.94E-04
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10:30 50.7

10:36 55.0
10:41 59.0
10:48 64.1
10:56 70.0
11:01 73.5
11:08 78.9
11:17 84.6
11:27 92.0

9.53E-01

1.06E+00

9.69E-01

9.81E-01

9.31E-01

1.03E+00

8.42E-01

9.84E-01

0.079
0.083
0.088
0.093
0.097
0.101
0.108
0.115

2.81E-04

3.14E-04

2.86E-04

2.89E-04

2.74E-04

3.02E-04

2.48E-04

2.90E-04

AVG

3.13E-04

Time (d)

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

5.00E-04

4.50E-04

4.00E-04

E 3.50E-04

3.00E-04

.g 2.50E-04
0

u 2.008-04

2~ .50E-04

1.008-04

5.00E-05

O.OOE+00
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Single-Stage Constant Head Borehole Test
Omaha - Thin Store-and-Release Cover

Project:

Date:

Test ID:

Omaha

05/19/08
TS82-Thin

Installer: XW
Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time R (cm)

2:34:00 45.0

2:35:00 48.8

2:36:00 53.0

2:37:00 57.5
2:38:00 61.5

2:39:00 65.7
2:40:00 69.8

2:41:00 73.8

2:42:00 77.6

2:43:00 81.3

2:45:00 89.0
2:46:00 92.8

2:47:00 96.4

3:07:00 32.0

3:08:00 35.0

3:09:00 38.7
3:10:00 42.0

3:11:00 45.2

3:12:00 48.5
3:13:00 51.7

3:15:00 58.0
3:16:00 61.1
3:17:00 64.0

3:18:00 67.1
3:19:00 70.1

3:20:00 73.2
3:21:00 76.2

3:22:00 79.2
3:23:00 82.0
3:24:00 85.0

3:25:00 87.7

3:26:00 90.5

3:27:00 93.2

3:28:00 96.0

30.48

79.8

10

30.48

Computations:

Q (cm3/s)

5.05E+00

5.59E+00

5.99E+00
5.32E+00

5.59E+00
5.45E+00

5.32E+00

5.05E+00
4.92E+00

5.12E+00
5.05E+00

4.79E+00

3.99E+00

4.92E+00

4.39E+00
4.26E+00

4.39E+00
4.26E+00

4.19E+00
4.12E+00

3.86E+00

4.12E+00
3.99E+00

4.12E+00

3.99E+00

3.99E+00
3.72E+00
3.99E+00

3.59E+00

3.72E+00

3.59E+00

3.72E+00

Time (d) K (cm/s)

0.0007 1.49E-03

0.0014 1.65E-03
0.0021 1.76E-03
0.0028 1.57E-03

0.0035 1.65E-03
0.0042 1.61E-03
0.0049 1.57E-03

0.0056 1.49E-03

0.0063 1.45E-03

0.0076 1.51E-03

0.0083 1.49E-03

0.0090 1.41E-03

0.0097 1.18E-03

0.0104 1.45E-03

0.0111 1.29E-03

0.0118 1.25E-03

0.0125 1.29E-03
0.0132 1.25E-03

0.0146 1.23E-03
0.0153 1.22E-03
0.0160 1.14E-03

0.0167 1.22E-03
0.0174 1.18E-03

0.0181 1.22E-03

0.0188 1.18E-03

0.0194 1.18E-03
0.0201 1.10E-03

0.0208 1.18E-03

0.0215 1.06E-03

0.0222 1.10E-03

0.0229 1.06E-03

0.0236 1.10E-03
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8:46:00 34.0

8:47:00 36.8

8:49:00 42.0

8:50:00 44.2

8:54:00 53.5

8:58:00 62.6

9:01:00 69.1

9:04:00 76.0

9:07:00 83.0

9:10:00 89.0

9:13:00 95.5

9:19:00 31.5

9:21:00 36.3

925 46.0

9:29 54.6

9:34 66.0

9:38 75.1

9:40 79.6
9:43 86.4

9:45 90.8

3.72E+00
3.46E+00

2.93E+00

3.09E+00

3.03E+00

2.88E+00

3.06E+00

3.10E+00

2.66E+00

2.88E+00

-1.42E+01

3.19E+00

3.23E+00

2.86E+00

3.03E+00

3.03E+00

2.99E+00
3.01E+00

2.93E+00

0.0243

0.0257

0.0264

0.0292
0.0319

0.0340

0.0361

0.0382

0.0403

0.0424

0.0465
0.0479

0.0507

0.0535

0.0569

0.0597

0.0611
0.0632

0.0646

1.10E-03
1.02E-03

8.62E-04

9.11E-04
8.92E-04

8.49E-04

9.02E-04

9.15E-04

7.84E-04

8.49E-04

9.41E-04

9.51E-04

8.43E-04

8.94E-04

8.92E-04

8.82E-04
8.88E-04

8.62E-04

AVG

1.08E-03

Time (d)

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

5.00E-03 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.00E-03

3:
t 3.OOE-03

2.00E-03

1.O-O0"0

0.00E8+00
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Single-Stage Constant Head Borehole Test

Omaha - Thin Store-and-Release Cover

Project: Omaha Installer: XW
Date: 05/19/08 Analyst: CHB
Test ID: TSB3-thin

Fixed Variables:

Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s)

5:32:00 37.0
5:34:00 43.5 4.32E+00 0.001 1.27E-03

5:36.00 51.0 4.99E+00 0.003 1.47E-03
5:38:00 58.6 5.05E+00 0.004 1.49E-03
5:40:00 65.8 4.79E+00 0.006 1.41E-03

5:42:00 73.1 4.85E+00 0.007 1.43E-03
5:44:00 80.2 4.72E+00 0.008 1.39E-03

5:46:00 87.0 4.52E+00 0.010 1.33E-03
5:48:00 94.0 4.66E+00 0.011 1.37E-03

10:17:00 30.5
10:20:00 38.8 3.68E+00 0.013 1.08E-03

10:23:00 46.0 3.19E+00 0.015 9AIE-04
10:27:00 56.0 3.33E+00 0.018 9.80E-04

10:31:00 66.1 3.36E+00 0.021 9.90E-04
10:35 76.5 3.46E+00 0.024 1.02E-03
10:39 86.5 3.33E+00 0.026 9.80E-04

10.41 91.5 3.33E+00 0.028 9.80E-04

10A4 99.0 3.33E+00 0.030 9.80E-04

11:35 35.8
11:37 41.1 3.52E+00 0.031 1.04E-03
11:40 48.8 3.41E+00 0.033 1.01E-03
11:44 59.0 3.39E+00 0.036 1.00E-03
11:47 66.5 3.33E+00 0.038 9.80E-04

11"51 76.5 3.33E+00 0.041 9.80E-04
11:54 84.0 3.32E+00 0.043 9.80E-04
11:57 91.7 3.41E+00 0.045 1.01E-03

12:00 99.0 3.24E+00 0.047 9.54E-04

AVG
9.80E-04

Time (d)

0.00 0.01 0.02 0.03 0.04 0.05

1.70E-03

1.50E-03

1.30E-03

21 1.10E-03

" 9.00E-04

7.00E-04

5.00E-04

3.00E-04

1.001-04

C-108



Single-Stage Constant Head Borehole Test
Omaha - Thin Store-and-Release Cover

Project:
Date:
Test ID:

Omaha
05/19/08
TSB4-thin

Installer: XW
Analyst: CHB

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm'):

Ra (cm):

L (cm):

Temporal Variables:

Time R (cm)
3:53:00 37.0
3:54:00 42.3
3:56:00 52.7
3:58:00 63.0
4:00:00 73.0
4:02-00 82.4
4 .05 .00 96.5
8:52-00 30.0
8:55:00 42.8
8:59:00 58.6
9:02:00 70.0
9:05:00 81.4
9:08:00 91.5
9:15:00 32.8
9:18:00 45.2

9:20-00 53.5
9:22:00 61.5
9:26:00 78.0

9:30:00 94.5

30.48

79.8

10

30.48

Computations:

Q (cm 3
/s)

7.05E+00
6.92E+00
6.85E+00
6.65E+00
6.25E+00
6.25E+00

5.67E+00
5.25E+00
5.05E+00
5.05E+00
4.48E+00
-1.12E+01
5.50E+00
5.52E+00
5.32E+00
5.49E+00
5.49E+00

Time (d) K (cm/s)

0.001
0.002
0.003
0.005
0.006
0.008

0.010
0.013
0.015
0.017
0.019
0.024
0.026
0.028
0.029
0.032
0.035

2.08E-03
2.04E-03
2.02E-03
1.96E-03
1.84E-03
1.84E-03

1.67E-03
1.55E-03
1.49E-03
1.49E-03
1.32E-03

1.62E-03
1.63E-03
1.57E-03
1.62E-03
1.62E-03

AVG
1.60E-03

Time (d)

0.00 0.01 0.02 0.03 0.04

5.00E-03

E 4.00E-03

3.00E-03

0
o

2,OOE-03

1.OOE-03

O.OOE+00
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Single-Stage Constant Head Borehole Test - Poison - Composite Cover

Project:
Date:
Test ID:

Poison

08/21/08
Coventional 1

Installer: XW

Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm2):
Ra (cm):

L (cm):

Temporal Variables:

Time
9.38
10:03
10:21

10:35
10:44
11:06
11:34

11:51
12:09

12:29
12:52
13:40

30.48

79.8

10

60.96

R (cm)
37
43

46.7
49.8

51.6
54

56.5
66

69.9

74.2

78.8
89

Computations:

Q (cm
3
/s)

3.19E-01
2.73E-01
2.94E-01

2.66E-01
1.45E-01
1.19E-01
7.43E-01
2.88E-01

2.86E-01
2.66E-01
2.83E-01

Time (d) K (cm/s)

0.017
0.030
0.040

0.046
0.061

0.081
0.092
0.105

0.119

0.135
0.168

5.37E-05 Allowed to flow without measurments for > 24 hrs
4.60E-05
4.95E-05

4.47E-05
2.44E-05

2.OOE-05
1.25E-04
4.84E-05

4.81E-05

4.47E-05
4.75E-05

Average 4.72E-05

1.00E-03

E. 1.OOE-04

0
IU 1.OOE-05.S?
75

1.00E-06 I . . . . . . . . . . . . .

0.00 0.05 0.10 0.15 0.20

Time (d)

C-110



Single-Stage Constant Head Borehole Test - Poison - Composite Cover

Project:

Date:
Test ID:

Poison

08/21/08
Coventional 2

Installer: XW

Analyst: is

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm ):

Ra (cm):

L (cm):

Temporal Variables:

Time

9:38
10:03
10:21
10:35
10:44
10:50

11:00

11:34
11:51
12:09

12:29
12:52

13:40

30.48

79.8

10

60.96

R (cm)
39

41.8
43.7
45.5
46.5
47.7

49

52.5
54

56.1

58.5
60.6

65.4

Q (cm3/s) Time (d) K (cm/s)

1.49E-01 0.017 2.50E-05 Allowed to flow without measurments for > 24 hrs
1.40E-01 0.030 2.36E-05
1.71E-01 0.040 2.87E-05
1.48E-01 0.046 2.48E-05
2.66E-01 0.050 4.47E-05
1.73E-01 0.057 2.91E-05
1.37E-01 0.081 2.30E-05
1.17E-01 0.092 1.97E-05
1.55E-01 0.105 2.61E-05

1.60E-01 0.119 2.68E-05
1.21E-01 0.135 2.04E-05
1.33E-01 0.168 2.24E-05

Average 2.39E-05

1.OOE-03

E
1.00E-04

~0
U

u .OOE-05

"1-

1.O0E-06 . . . . . .

0.00 0.05 0.10 0.15 0.20

Time (d)
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Single-Stage Constant Head Borehole Test - Poison - Composite Cover

Project:

Date:
Test ID:

Poison

08/21/08
Conventional 3

Installer: XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm2):

R. (cm):

L (cm):

Temporal Variables:

Time

9:38
10:03
10:21
10:35

10:44
10:56

11:00

11:34
11:51

12:09

12:29
12:52
13:40

30.48

79.8

10

60.96

R (cm)
37.5

41.9
45

47.5

49.1
51

52.9

57.8
60.5
63.6

67.1
71

79.2

Computations: T %Z T liNJ % •

Q (cm
3/s) Time (d) K (cm/s)

2.34E-01 0.017 3.94E-05 Allowed to flow without measurments for > 24 hrs

2.29E-01 0.030 3.85E-05
2.37E-01 0.040 3.99E-05

2.36E-01 0.046 3.98E-05
2.11E-01 0.054 3.54E-05

6.32E-01 0.057 1.06E-04

1.92E-01 0.081 3.22E-05
2.11E-01 0.092 3.55E-05

2.29E-01 0.105 3.85E-05
2.33E-01 0.119 3.91E-05
2.26E-01 0.135 3.79E-05

2.27E-01 0.168 3.82E-05

Average 3.84E-05

1.00E-03

E
. 1.0OE-04

0
U

5 1OOE-05

1.00E-06

0.00 0.05 0.10 0.15 0.20
Time (d)
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Single-Stage Constant Head Borehole Test - Poison - Composite Cover

Project:

Date:
Test ID:

Poison

08/21/08
Conventional 4

Installer: XW
Analyst: iS

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time

9:56
10:03
10:21
10:35
10:44
10:56

11:00

11:34
11:51

12:09

12:29
12:52
13:40

30.48

79.8

10

60.96

R (cm)

36.1
37.5
40.3

42.5
43.9
45.6

47.1

51.5
53.9

56.5
59.6
62.9
70

Computations:

Q (cm
3
/s)

2.66E-01
2.07E-01
2.09E-01
2.07E-01
1.88E-01
4.99E-01

1.72E-01
1.88E-01

1.92E-01

2.06E-01
1.91E-01
1.97E-01

Time (d) K (cm/s) " I

0.005 4.47E-05 Allowed to flow without measurments for > 24 hrs
0.017 3.48E-05
0.027 3.51E-05
0.033 3.48E-05
0.042 3.17E-05

0.044 8.39E-05

0.068 2.89E-05
0.080 3.16E-05

0.092 3.23E-05

0.106 3.47E-05
0.122 3.21E-05
0.156 3.31E-05

Average 3.30E-05

1.OOE-03

E 1.OOE-04

z._
0 o 1.OOE-05

1.00E-06

0.00 0.05 0.10 0.15 0.20

Time (d)
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Single-Stage Constant Head Borehole Test - Poison - Composite Cover

Project: Poison Installer: XW Water Level

Date: 08/21/08 Analyst: iS R Scale

Test ID: Conventional 5 o Mardotte bottle,
Ra Area = A

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm
2

): 79.8 Casia r

R. (cm): 10 L (diameter D)

L (cm): 60.96

Temporal Variables: Computations: 0!,

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s)

10:34 38

10:45 39.9 2.30E-01 0.008 3.86E-05 Allowed to flow without measurments for > 24 hrs
10:57 41.9 2.22E-01 0.016 3.73E-05

11:07 43.5 2.13E-01 0.023 3.58E-05
11:35 48 2.14E-01 0.042 3.59E-05
11:51 50.5 2.08E-01 0.053 3.49E-05

12:09 53.7 2.36E-01 0.066 3.98E-05

12:29 57 2.19E-01 0.080 3.69E-05
12:53 60.8 2.11E-01 0.097 3.54E-05
13:41 68 2.00E-01 0.130 3.35E-05

Average 3.64E-05

1.00E-03

1.00E-04

1.OOE-05
.5

.-o

1.00E-06

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

Time (d)

C-1 14



Single-Stage Constant Head Borehole Test - Poison - Store-and-Release Cover

Project:

Date:
Test ID:

Poison

08/21/08
Alternative 1

Installer: XW
Analyst: iS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

Ra (cm):

L (cm):

Temporal Variables:

Time
16:30

16:56
17:21
17:49
9:13
9:34

10:18

10:38
11:00
11:36

12:00
12:22

12:41
14:00
15:12
16:39

17:41
18:21

18:53

30.48

79.8

10

60.96

R (cm)
38.3
41.1
45

48
31.2
33.4

37.6

39.5
41.6
45
47

49.2
50.9
57.9
64

71.8
77.4
80.6
83.5

(cm3/s) Time (d) K (cm/s) I P

1.43E-01 0.018 2.41E-05 Allowed to flow without measurments for > 24 hrs
2.07E-01 0.035 3.49E-05
1.43E-01 0.055 2.40E-05
4.33E-02
1.39E-01 0.069 2.34E-05
1.27E-01 0.100 2.13E-05
1.26E-01 0.114 2.12E-05
1.27E-01 0.129 2.13E-05
1.26E-01 0.154 2.11E-05
1.11E-01 0.171 1.86E-05
1.33E-01 0.186 2.24E-05
1.19E-01 0.199 2.OOE-05
1.18E-01 0.254 1.98E-05
1.13E-01 0.304 1.89E-05
1.19E-01 0.365 2.OOE-05
1.20E-01 0.408 2.02E-05
1.06E-01 0.435 1.79E-05
1.21E-01 0.458 2.03E-05

Average 1.96E-05

1.00E-03

E
0 1.00E-04

0

U
1.OOE-05"5

1.00E-06 . . . . . . . . . ... . . . .

0.00 0.10 0.20 0.30 0.40 0.50Time (d)

C-115



Single-Stage Constant Head Borehole Test - Poison - Store-and-Release Cover

Project:

Date:
Test ID:

Poison

08/21/08
Alternative 2

installer. XW

Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time

16:31
16:56
17:21
17:49

9:13
9:34

10:18
10:38
11:00
11:36
12:00
12:22

12:41
14:00
15:12
16:39
17:41

18:21
18:53

30.48

79.8

10

60.96

R (cm)

34.5

39.5
43.5

47.5

33.5
36.3

42

44.4
47.1
51.3
53.8
56.3

58.1
66

72.5
79.5
84.5
87.6

90.4

Computations:

Q (cm
3/s)

2.66E-01
2.13E-01

1.90E-01

3.61E-02
1.77E-01
1.72E-01

1.60E-01
1.63E-01
1.55E-01
1.39E-01
1.51E-01

1.26E-01
1.33E-01
1.20E-01
1.07E-01
1.07E-01
1.03E-01

1.16E-01

Time (d) K (cm/s) I Y

0.017 4.47E-05 Allowed to flow without measurments for > 24 hrs
0.035 3.58E-05

0.054 3.19E-05

0.069 2.98E-05
0.099 2.90E-05

0.113 2.68E-05
0.128 2.74E-05
0.153 2.61E-05
0.170 2.33E-05
0.185 2.54E-05

0.199 2.12E-05
0.253 2.24E-05
0.303 2.02E-05
0.364 1.80E-05
0.407 1.80E-05
0.435 1.73E-05

0.457 1.96E-05

Average 1.82E-05

1.OOE-03

E' 1.OOE-04

-o

1.OOE-05

1.00E-06 . . . . . . .

0.00 0.10 0.20 0.30 0.40 0.50
Time (d)

C-116



Single-Stage Constant Head Borehole Test - Poison - Store-and-Release Cover

Project:
Date:
Test ID:

Poison
08/21/08
Alternative 3

Installer: XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cmr):

R. (cm):

L (cm):

Temporal Variables:

Time

16:50
16:57
17:21

17:49
9:12
9:35

10:18
10:38
11:00
11:36

12:00
12:22
12:41
14:00
15:12
16:39
17:41
18:21

18:53

30.48

79.8

10

60.96

R (cm)

46
47

49.5

52
41.5
44

48.4
50.2
52.3
55.6

57.7
59.4
61

66.2
71

76.0
79.8

82.0

84.0

Computations: T W7 T Mil16 I E•
Q (cm

3/s) Time (d) K (cm/s)

1.90E-01 0.005 3.19E-05 Allowed to flow without measurments for > 24 hrs
1.39E-01 0.022 2.33E-05

1.19E-01 0.041 2.OOE-05

2.70E-02
1.45E-01 0.057 2.43E-05

1.36E-01 0.087 2.29E-05
1.20E-01 0.101 2.01E-05
1.27E-01 0.116 2.13E-05

1.22E-01 0.141 2.05E-05
1.16E-01 0.158 1.96E-05
1.03E-01 0.173 1.73E-05
1.12E-01 0.186 1.88E-05
8.75E-02 0.241 1.47E-05
8.87E-02 0.291 1.49E-05
7.64E-02 0.351 1.29E-05

8.15E-02 0.394 1.37E-05
7.32E-02 0.422 1.23E-05
8.31E-02 0.444 1.40E-05

Average 1.34E-05

1.OOE-03

E

1.00E-04

0

-u

1.00E-05

1.ooE-06 . . . . . . .

0.00 0.10 0.20 0.30 0.40 0.50
Time (d)

C-117



Single-Stage Constant Head Borehole Test - Poison - Store-and-Release Cover

Project: Poison Installer: XW F ter Level

Date: 08/21/0 Analyst: JS R Scale

Test If Mariotte bottle,TestQ. IArea = A

Rxed Varlables: 1* in

Casing Diameter (cm): 30.48

Standpipe Area (cme): 79.8

R. (cm): 10 ow (diameter = D)

L (cm): 60.96

Temporal Variables: Computations:

Time R (cm) Q (cm
5
/s) Time (d) K (cm/s)

10:13 36.5
10:15 38.8 1.53E,00 0.001 2.57E-04 AIIowedtoflowwithout measurmentsfor> 24 hrs

10:17 40.5 1.13E+00 0.003 1.90E-04

10:19 42 9.98E-01 0.004 1.68E-04

10:21 43.1 7.32E-01 0.006 1.23E04

10:25 45.2 6.98E-01 0.008 1.17E-04

10:29 46.7 4.99E-01 0.011 8.39E-03

10:33 48 4.32E-01 0.014 7.27E05

10:37 49.2 3.99E-01 0.017 6.71E-05

10:51 53A 3.99E-01 0.026 6.71E-05

10:59 55.5 3.49E-01 0.032 5.87E-05

11:05 56.9 3.10E-01 0.036 5.22E-05

11:15 59 2.79E-01 0.043 4.70E-05

11:26 61.2 2.66E-01 0.051 4A7E-05

11:36 63.1 2.53E-01 0.058 4.25E-05

12:00 67.5 2.44E-01 0.074 4.10E-05

12:22 70.9 2.06E-01 0.090 3A6E-05

12:41 73.7 1.96E-01 0.103 3.30E-05

14:00 84.1 1.751-01 0.158 2.94E-05

14:50 90.2 1.62E-01 0.192 2.73E-05

15:11 92.7 1.58E-01 0.207 2.66E-05

15:38 95.5 1.38E-01 0.226 2.32E-05

15:45 32.0 -1.21E.01

16:38 38.8 1.71E-01 0.267 2.87E-05

17:09 42.4 1.54E-01 0.289 2.60E-05

17:41 45.5 1.29E-01 0.311 2.17E-05

18:20 49.5 1.36E-01 0.338 2.29E-05

18:53 52.9 1.37E-01 0.361 2.30E-05

10:20 32.5 5.29E-02

10:36 34-5 1.66E-01 0372 2.80E-05

10:46 35.5 1.33E-01 0.379 2.24E-05

10:57 36.6 1.33E-01 0387 2.24E-05

11:07 37.7 1.460-01 0.394 2A6E-05

11:35 41.0 1.37E-01 0A13 2.64E-05

11:52 42.7 1.330-01 0A25 2.24E-05

12:10 44.6 1.40E-01 0A38 2.36E-05

12:30 46.7 1AOE-01 0A51 2.35E-05

12:53 49.0 1.33E-01 0A67 2.24E-05

13:42 53.9 1.33E-01 0.501 2.24E-05

Average 2.30E-05

100E-03

u OOE3-04

~0
U 100E-05

]LOOE-06

0.00 0.10 0.20 0.30 0.40 3.30 0.60
Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento Installer: XW

Date: Analyst: CB

Test ID: Thin 1

Fixed Variables:

d = 10.16

D = 35.56

Z = 27.94

R = 45.72

Temporal Variables: Computations:

Time R (cm) Q (cm
3
/s) Time (d) K (cm/s)

12:32 72 145.7

12:33 68 141.7 60 0.02 3.85E-04

12:38 64 137.7 300 0.1 7.92E-05

12:42 60.8 134.5 240 0.17 8.12E-05

12:50 57.5 131.2 480 0.3 4.29E-05

12:58 54.5 128.2 480 0.43 4.OOE-05

13:04 51.6 125.3 360 0.53 5.27E-05

13:10 46.6 120.3 360 0.63 9.38E-05

13:36 40.4 114.1 1560 1.07 2.81E-05

13:33 31.2 104.9 -180 1.02

13:39 21.5 95.2 360 1.12 2.24E-04

13:43 13.5 87.2 240 1.18 3.03E-04

13:52 8.7 82.4 540 1.33 8.70E-05

13:58 83.5 157.2 360 1.43

14:08 78.6 152.3 600 1.6 4.38E-05

14:14 74.5 148.2 360 1.7 6.29E-05

14:22 70.5 144.2 480 1.83 4.73E-05

14:28 66.6 140.3 360 1.93 6.32E-05

14:35 63 136.7 420 2.05 5.13E-05

AVG

5.62E-05

1.00E-03

E

E_ 1.00E-04

0

1.00E-06 . . . .. . . . . . . . . ..

0.00 0.50 1.00 1.50 2.00 2.50

Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento Installer: XW

Date: Analyst: CB

Test ID: Thin 2

Fixed Variables:

d 10.16 cm

D = 35.56 cm

Z = 33.02 cm

R = 43.18 cm

Temporal Variables: Computations:

Time R (cm) Q (cm /s) Time (d) K (cm/s)

12:33 81.6 157.8

12:37 78.6 154.8 2.40E+02 0.070 6.63E-05

12:42 76 152.2 3.OOE+02 0.150 4.68E-05

12:50 71.6 147.8 4.80E+02 0.280 5.07E-05

12:58 67.5 143.7 4.80E+02 0.420 4.86E-05

13:04 64.5 140.7 3.60E+02 0.520 4.86E-05

13:10 61.7 137.9 3.60E+02 0.620 4.63E-05

13:26 54.5 130.7 9.60E+02 0.880 4.63E-05

13:32 52 128.2 3.60E+02 0.980 4.45E-05

13:38 49.5 125.7 3.60E+02 3.080 4.54E-05

13:43 47.4 123.6 3.00E+02 1.170 4.66E-05

13:52 44 120.2 5.40E+02 1.320 4.28E-05

13:58 41.7 117.9 3.60E+02 1.420 4.45E-05

1/0/00 14:08 38 114.2 6.00E+02 1.580 4.41E-05

1/0/00 14:14 36 112.2 3.60E+02 1.680 4.07E-05

1/0/00 14:22 33.2 109.4 4.80E+02 1.820 4.36E-05

1/0/00 14:28 31 107.2 3.60E+02 1.920 4.68E-05

1/0/00 14:35 28.7 104.9 4.20E+02 2.030 4.28E-05

14:40:00 27.2 103.4 3.00E+02 2.120 3.98E-05

AVG

4.33E-05

1.OOE-03

E

S 1.00E-04

0
U

S 1.OOE-05

1.OOE-0.

0.00 0.50 1.00 1.50 2.00 2.50

Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento Installer: XW

Date: Analyst: CB

Test ID: Thin 3

Fixed Variables:

d = 10.16 cm

D = 35.56 cm

Z = 55.88 cm

R = 22.86 cm

Temporal Variables:

Time

10:08

10:23

10:31

10:39

10:56
11:09

11:22

11:37

11:48

11:59

12:10

12:49

12:55

1/0/00 13:10

R (cm)

81.5

71.5

67.7

63.5

55.5

50.2

45

40

36

32.7

29.5

18.5

16.6

12.4

Computations:

Q (cmra/s) Time (d) K (cm/s)

160.2

150.2 9.OOE+02 0.250 5.94E-05

146.4 4.80E+02 0.380 4.42E-05

142.2 4.80E+02 0.520 5.03E-05

134.2 1.02 E+03 0.800 4.71E-05

128.9 7.80E+02 1.020 4.28E-05

123.7 7.80E+02 1.230 4.38E-05

118.7 9.OOE+02 1.480 3.80E-05

114.7 6.60E+02 1.670 4.30E-05

111.4 6.60E+02 1.850 3.67E-05

108.2 6.60E+02 2.030 3.66E-05

97.2 2.34E+03 2.680 3.80E-05

95.3 3.60E+02 2.780 4.54E-05

91.1 9.00E+02 3.03 4.15E-05

AVG

4.04E-05

1.00E-03

E

1,00E-04

1.00E-05

t

1.00E-06 • • • • I * * • • I • . . . . . . . . . . .

0.00 0.50 1.00 1.50 2.00 2,50 3.00 3.50
Time (d)

C-121



Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project:

Date:

Test ID:

Sacramento

Thin 4

Installer: XW

Analyst: CB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time

10:13

10:23

10:31

10:39

10:55

11:09
11:23

11:38

11:49

11:59
12:10

12:49

12:56
1/0/00 13:10

30.48

79.8

10

60.96

R (cm)

69
67.2

65.5
64

61

58.6
56.2

54.2
52.5

51.3
49.8
45.4

44.6

43.2

Computations:

Q (cm'/s)

145.2
143A 6.00E+02

141.7 4.80E+02

140.2 4.80E+02

137.2 9.60E+02

134.8 8A0E+02
132.4 8.40E+02

130.4 9.00E+02

128.7 6.60E+02

127.5 6.OOE+02
126 6.60E+02

121.6 2.34E+03

120.8 4.20E+02
119.4 SAOE+02

Time (d) K (cm/s)

0.170
0.300

0A30

0.700

0.930
1.170

1.420

1.600

1.770
1.950

2.600

2.720
2.950

2.01E-05

2AOE-05

2.14E-05

2.18E-05

2.03E-05
2.07E-05

1.64 E-05

1.92E-05

1.51E-05
1.73E-05
1.47 E-05
1.52E-05
1.34 E-05

AVG
1.52E-05

1.00E-03

1.00E-04

'9 1.00E-05

r

1.00E-06 . . . . . . . . . . . .

0.00 0o50 1.00 1o50 2.00 2.50 3.00 3.30

Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thick Store-and-Release Cover

Project:
Date:
Test ID:

Rxed Variables:
d=

Z=
R=

Sacramento

Thick I

Installer: XW
Analyst- CB

Temporal Variables:

Time
12:16
12:18
12:21
12:23
12:27
12:30
12:35
12:40
12:46
12:53
13:00
13:05
13:12
13:24
13:28
13:35
13:41
13:50
13:56

14:01:00
14:06:00
14:12:00
14:16:00
14:19:00
14:20:00
14:24:00
14:33:00
14:38:00
14:47:00
15:07:00
15:16:00
15:21:00
15:31:00
15:45:00
16:05:00

R (cm)
81
72

63.5
60.5

45
52

47.5
43.7

40
36.5
33.5

31
28.8
24.5
23.5
21.7
20.0
17.5
16.4
15.3
14.1
13.0
12.0
11.5
50.4
49.0
45.3
43.7
37.8
35.4
33.0
31.7
29.3
26.3
22.0

10.16 cm
35.56 cm
60.96 cm

14.605 cm

Computations:

Q (cm/s)
156.6
147.6 1,20E+02
139.1 1.80E202
136.1 1.20E+02
120.6 2.40E+02
127.6 1.80E+02
123.1 3.00E+02
119.3 3.00E+02
115.6 3.60E+02
112.1 4.20E+02
109.1 4.20E*02
106.6 3.00E+02
104.4 4.20E+02
100.1 7.20E+02

99.1 2.40E+02
97.3 4.20E202
95.6 3.60E+02
93.1 5.40E+02

92 3.60E+02
90.9 3,00E+02
89.7 3,00E+02
88.6 3.60E+02
87.6 2.40E+02
87.1 1.80E+02
126 6.00E+01

124.6 2.40E+02
120.9 5.40E202
119.3 3.00E+02
113.4 5.40E+02

111 1.20E+03
108.6 5.40E+02
107.3 3.00E+02
104.9 6.00E+02
101.9 8.40E202
97.6 1.20E203

lime (d) K (cm/s)

0.030 4.09E-04
0.080 2.73E-04
0.120 1.51E-04
0.180 4.18E-04
0.230
0.320 9.92E-05
0.400 8.67E-05
0.500 7.26E-05
0.620 6.07E-05
0.730 5.362-05
0.820 6.41E-05
0.930 4.12E-05
1.130 4.84E-05
1.200 3.47E-05
1.320 3.62E-05
1.420 4.06E-05
1.570 4.07E-05
1.670 2.74E-05

1.75 3.33E-05
1.830 3.67E-05
1.930 2.84E-05
2.000 3.92E-05
2.050 2.64E-05
2.070
2.130 3.86E-05
2.280 4.63E-05
2.370 3.68E-05
2.520 7.79E-05
2.850 1.48E-05
3.000 3.36E-05
3.080 3.33E-05
3.250 3.13E-05
3.480 2.86E-05
3.820 2.98E-05

AVG
3.13E-05

1.0DE-03

1.00E-06
0.00 1.000 2.00 Time (d)3,00 4.00 500
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Single-Stage Constant Head Borehole Test - Sacramento - Thick Store-and-Release Cover

Project:

Date:

Test ID:

Sacramento Installer: XW

Analyst: CB

Thick 2

Fixed Variables:

d=
D=

10.16 cm

35.56 cm

43.18 cm

33.02 cm

Temporal Variables:

Time R (cm)

1:03 72

1:04 68

1:05 64

1:06 60.8

1:07 57.5

1:08 54.5

1:09 51.6

1:11 46.6

1:14 40.4

1:19 31.2

1:26 21.5

1:33 13.5

1:38 8.7

1:40 83.5

1:42 78.6

1:44 74.5

1:46 70.5

1:48 66.6

1:50 63.0

1:53:00 58.0

2:04:00 42.0

2:11:00 33.6

2:13:00 31.5

2:35:00 12.5

Computations:

Q (cm3/s) Time (d) K (cm/s)

148.2

144.2 6.00E+01 0.020 3.78E-04

140.2 6.00F+01 0.030 3.89E-04

137 6.00E+01 0.050 3.19E-04

133.7 6.00E+01 0.070 3.37E-04

130.7 6.OOE+01 0.080 3.14E-04

127.8 6.00E+01 0.100 3.10E-04

122.8 1.20E+02 0.130 2.76E-04

116.6 1.80E+02 0.180 2.39E-04

107.4 3.00E+02 0.270 2.27E-04

97.7 4.20E+02 0.380 1.87E-04

89.7 4.20E+02 0.500 1.69E-04

84.9 3.00E+02 0.580 1.52E-04

159.7 1.20E+02 0.620

154.8 1.20E+02 0.650 2.15E-04

150.7 1.20E+02 0.680 1.85E-04

146.7 1.20E+02 0.720 1.86E-04

142.8 1.20E+02 0.750 1.86E-04

139.2 1.20E+02 0.780 1.76E-04

134.2 1.80E+02 0.83 1.68E-04

118.2 6.60E+02 1.020 1.59E-04

109.8 4.20E+02 1.130 1.46E-04

107.7 1.20E+02 1.170 1.33E-04

88.7 1.32E+03 1.530 1.22E-04

AVG

1.34E-04

1.OOE-03

SE
0 1.00E-04

Z

0

.3_

1.00E-06 . . . .

0.00 0.50 1.00 1.50 2.00
Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thick Store-and-Release Cover

Project:

Date:

Test ID:

Sacramento

Thick 3

Installer. XW

Analyst: CB

Fixed Variables:
d= 10.16 cm

35.56 cm

27.94 cm

44.45 cm

Temporal Variables:

Time R (cm)

10:09 82

10:14 74.8
10:20 66.7

10:25 60

10:35 48

10:42 40.4

10:48 35

10:53 30
10:58 26

11:03 22

11:08 18

11:12 14.8

11:18 10.9
11:19 9.6

11"24 804

11:34 78.7
11:40 60.5

11:47 50.3

11:52 48.0
11:56:00 43.2

12:07:00 32.9

12:22:00 21.0

12:26:00 18.0

12:29:00 16.0

12:34:00 12.5
12:36:00 11.5

12:40:00 9.0

Computations:

Q(cm
3
/s) Time (d) K (cm/s)

154.4

147.2 3.00E+02 0.080 1.32E-04
139.1 3.60E+02 0.180 1.30E-04

132.4 3.OOE+02 0.270 1.36E-04

120.4 6.00E+02 0.430 1.31E-04

112.8 4.20E+02 0.550 1.29E-04

107.4 3.60E+02 0.650 1.13E-04
102.4 3.00E+02 0.730 1.32E-04

98.4 3.OOE+02 0.820 1.1OE-04

94.4 3.00E+02 0.900 1.15E-04

90.4 3.00E+02 0.980 1.20E-04

87.2 2.40E+02 1.050 1.25E-04

83.3 3.60E+02 1.150 1.05E-04
82 6.00E+01 1.170 2.17E-04

152.8 3.00E+02 1.250

151.1 6.00E+02 1.420 1.55E-05

132.9 3.60E+02 1.520 2.96E-04

122.7 4.20E+02 1.630 1.58E-04

120.4 3.00E+02 1.720 5.23E-05
115.6 2.40E+02 1.78 1.41E-04

105.3 6.606+02 1.970 1.17E-04

93.4 9.00E+02 2.220 1.10E-04

90.4 2.40E+02 2.280 1.13E-04

88.4 1.80E+02 2.330 1.03E-04

84.9 3.00E+02 2.420 1.12E-04

83.9 1.20E+02 2.450 8.19E-05

81.4 2.406+02 2.520 1.05E-04

AVG

1.00E-04

1.00E-03

E

, 1.OOE-04

1.00E-05

=

1.00E-06

0.00 0.50 1.00 1.50 2.00 2.50 3.00
Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thick Store-and-Release Cover

Project:

Date:

Test ID:

Sacramrento Installer: XW

Analyst: CB

Thick 4

Fixed Variables:

d=

D=

Z=

R=

Temporal Variables:

Time

3:05

3:09

3:16

3:21

3:31

3:44

4:05

4:26

4:38

4:39

4:45

4:56

5:07

5:14

5:22

10.16 cm

35.56 cm

60.96 cm

11.43 cm

Computations:

R (cm) Q (cm
3
/s) Time (d) K (cm/s)

69 141.4

65.8 138.2 2.40E+02 0.070 7.91E-05

59.5 131.9 4.20E+02 0.180 9.21E-05

56 128.4 3.00E+02 0.270 7.43E-05

48.7 121.1 6.00E+02 0.430 8.09E-05

40 112.4 7.80E+02 0.650 7.92E-05

28.2 100.6 1.26E+03 1.000 7.30E-05

18.5 90.9 1.26E+03 1.350 6.67E-05

13.5 85.9 7.20E+02 1.550 6.52E-05

54.3 126.7 6.OOE+01 1.570

50.5 122.9 3.60E+02 1.670 7.01E-05

44 116.4 6.60E+02 1.850 6.83E-05

38 110.4 6.60E+02 2.030 6.65E-05

34 106.4 4.20E+02 2.150 7.29E-05

30 102.4 4.80E+02 2.280 6.62E-05

AVG

6.84E-05

1.00E-03

0U 1,00E-05

1.00E-06

0.00 0.50 1.00 1.50 2.00 2.50
Time (d)

C-126



APPENDIX D - LABORATORY HYDRAULIC CONDUCTIVITY DATA





U.,r~..3. fnnd a4nt7-4Ta - A n.,-tnrrAfafe

/17!U

Effeclive Stress - 1S0 Psi a . 4 W."

Hydruic Gradient, i

w-Mmzm ou

* 9 ,8 a tm. 4 cm 2

-40 2 Saremle Water Content - 20.6 (%)

S2.0 I Dvry Denft, - 1.63 91-
3

*a L [eHJ I -I )1 - rcý.*S`- " ornt . I
(l a)A*LVt +lt(ht~i2 11 Content1 I M

I I
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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

12.5
15
15
14
16

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
9.w

12.
15.4

21.

15.71 11.0 1 6.7 1 4

3.81 15.0 1 -17.2 1 5.5

o ooi

I
10~1

I
0.OUO1

\~ \~2~%~
2

1.8

1.6

-1.

I A
1.2

0.2

0
0 1 2 My-Wi~~nu A. 6'. 6

0 1 2 3
MWO-d1•Ma ind)

4 5 6
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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

00 500 1Irno 13000 2iM0

ILW4T5*lf.nr

0A

I qr

a 50 low 1500 2000

ftlp•Ti.. @W)

D-3



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

1.8

1.6

IA
1.2

O,8

0,6

0-2
0

a 0000 1000
Okow Tbu (w

0 1000 2M MC 4000 50M0 0 70 M
Mnq-d mm- (MM

J.
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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

• o4

12

M-04 0 1 0 4 0 80 100 1_0 14

08

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

D-1 1



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)
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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!!

D-64



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)

D-67



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)

D-71



____________________________________________ I

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)

D-75



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.
0.

14.
is.
-ff.

22.
0.

15.31 1&0 1 8.3 1 0.5 2.56E-041 1.0

7.51 15.0 1 -9.5 I 1.3 227E-041 1.0

1.51 31.0 1 -21.5 I 2.5 1.95E-041 1.0

4

-r-
-3

-T-
-2

-2

-4

3.9
29
2.9
2
2
2
2

4.9
3

-3-
219
4

0:10:231

0031:171 0.21 2&0 1 -11.8 I 3.8 2.5E-041 1.0

0:00:00 24.01 -114.0 1 24.0 1 4.4

0:00-411 2 12.21 14.0 1 0.2 1 5.1 2.63E-041 1.0 3
-3-
%-

3
"3-
%--

0,01:25[ 1s. 5.21 22.0 I -13,8 1 5.8 7.44-041 1.0

265E-041 1.0 3

2
2

29
-3-
2230131:171 18, 6.21 14.0 1 -11.8 I 7.8 205E-041 1.0

1.00E-03

1.00E-04

J1,00L=-05

0.0 2.0 4.0 0.0
apsed Time (nm)

8.0 10.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTMV D 5084 -00

Sample 1.0. 75-mmn East Side South Pit 30-60 cm Test Date :
Cell Pressure = 42.0 psi

Inflow Pressure = 40.7 psi
Outflow Pressre = 40.4 psi

Pressure Difference = 0.3 psi
Effective Stress = 1.5 psi

Hydraulic Gradient i = 4,7

Diameter of Sample, D = 7.0 cm
Lenoth of Sample, L = 4.4 cm

Area of Sample, A = 38.32 cm2

Sample Volume, V = 170.3 cm3

am = 1 cm
2

ao ¢ = 1 cm z

Weight of wet sample = 335.3 g Sample Water Content = #DIV/0l (%)
Wet Density = 2.0 g/cm3 Dry Density = #DIV/0l g/cm3

a, *ao.t L LT of Can WT of CanIVw of Can Water

K , _______ + Wet Soil Dry Soil Content

______.) # I V/Ol
Date, Time Inflow OutFlow At H Time K Q14 0, Q.,

a.OD00:0O 24O 0* 46 4
0:01:44 65 17.0 104.0 10.6 1.7 1.98E-04 1.1 6.5 7
0:13:10 19.5 4.0 686.0 -15.6 13.2 1.46E-04 1.0 13 13
Or.00:0C . 40 -9. 40 14
0:01:55 7.0 168 115.0 9.8 15.9 1.91E-04 .0 6.999039352 7.2
0:03:05 10.0 13.7 70.0 3.7 17.1 1.82E-04 1.0 3 3.1
0 :.04: 3 13.0 10.7 93.0 -23 18.6 1.73E-04 1.0 3 3
0 :.06:28 15.5 8.2 110.0 -7.3 20.5 1.63E-04 1.0 25 25
0.08:37 14.0 9.7 115.0 -4.3 34.9 1.54E-04 1.0 2 3

0.09:40 16. 5.2 80.0 -7 3.2 1.42E-04 1.0 0.7 1.6
a.0 12:38 19.0 6.7 106.0 -10.3 3. 1.21E-04 1.0 1.3 1.6

0a.16:13 2D.6 3.3 41.0 -17.5 30.9 .0 0E-04 1.0 0.9 0.6
0100:00 0.0 24. -148.0 24.0 53.9
a.00:45 3.0 20.9 49.0 17.9 5.7 1.88E-04 1.0 3 3.1
(Y.01:21 5.0 18.9 40.0 13.9 5.4 1.75E-04 1.0 2 2

..02:01 7.0 16. 450 9.9 51 1.81E-04
0.03:02 7.0 16.9 61.0 9.9 72.3 1.68E-04 1.0 25 2
a.03:46 9.0 14.9 50.0 15.9 3.1 1.63E-04 1.0 1.5

0:.05:4 t 40 9 1 . T 3 . 1.54E-04 1033Or.07:01 15 8. 800 -3 3621.43E-04 1- 1.51.0:. 0647 170 6 7 1 60 - 0 3 3 01434E-04 1015 1.50:.10:26 M 1 57 9. 13 3.61.20E-.04 to11(Y. 12:53 1. 4. 14 . -1 3 2A1.02E-04 1.I0. 17:11 2 . 3. 25 . 1 3 4647.83E-05 . 110:.24:42 2 6 3. 45. 1. 5.93.70E-05 .00.60.9.00:00 00 2. 18. 40 5.0X00:49 3 M 9 72 54 .7 1.72E-04 .03 1
a4.01:29 5. 189 4. 39 5. 1.57E-04 .022Or.02:14 70 19 450 99 56.1 1.56E-04 10220,.03:07 9.1 1 . 30 59 57.0 1 ,51E--04 1 220:.04:12 110 1 . 50 19 5 . 1.43E-04 10220:.05:34 &0 1 . 2 - 59.5 1.35E-04 1022a.07:25 1. 89 110 -61 61.3 1.24E-04 10220.10:13 17 0 6 9 1 8 0 - 0 1 64.1 1 ,0E- .04 1 022O.12:27 180 59 140 -21 66.4 8.69E-05 . 11Or. 16:09 1 . 4. 22 0 1 .1 70.1 6 .57E-05 . 107.00:00 0. 39 - . 39 70.10:.00:55 3. 0 4 5 . 6 9 1 71.0 1 1.78E -49 1. 3.510 91 7012 7A.5 1 .61--041 1.5
02.09.9 

72 .3 2 20:(02:591 9 0 14 9 5 . 1 5 9 1 73.1 1 1.G 0E-041 t 2 2

0,.04:0( 11. 12.: 61.0 1 1.9 I 74.1 1.52E-0 1.0 2 2
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0:00:00 0.0 24.0 -1011.0 24.0 87.0
0:00:53 3.0 20.9 53.0 17.9 87.9 1.59E-04 1.0 3 3.1
0:01:33 5.0 18.9 40.0 13.9 88.6 1.57E-04 1.0 2 2
0:02:21 7.0 16.8 48.0 9.8 89.4 1.51E-04 1.1 2 21
0:03:16 9.0 14.9 55.0 5.9 90.3 1.42E-04 1.0 2 1.9
0:03:47 10.0 13.9 31.0 3.9 90.8 1.44E-04 1.0 1 1
0:04:22 11.0 12.9 35.0 1.9 91.4 1.38E-04 1.0 1 1
0:05:00 12.0 11.9 38.0 -0.1 92.0 1.39E-04 1.0 1 1
0:05:43 13.0 10.9 43.0 -2.1 92.7 1.35E-04 1.0 1 1
0:06:33 14.0 9.9 50.0 -4.1 93.6 1.29E-04 1.0 1 1
0:07:30 15.0 8.9 57.0 -6.1 94.5 1.27E-04 1.0 1 1
0:08:37 16.0 7.8 67.0 -8.1 95.6 1.24E-04 1.0 1 1
0:10:00 17.0 6.8 83.0 -10.2 97.0 1.23E-04 1.1 1 1.1
0:11:47 18.0 5.8 107.0 -12.2 98.8 1.10E-04 1.0 1 1
0:14:22 19.0 4.8. 155.0 -14.2 101.4 9.53E-05 1.0 1 1
0:07:59 15.0 8.861.0 24.0 101.4
0:00:54 3.0 20.8 54.0 17-8 102.3 1.59E-04 1.1 3 3.2
0:01:37 5.0 18.8 43.0 13.8 103.0 1.46E-04 1.0 2 2
0:02:27 7.0 16.8 50.0 9.8 103.9 1.41E-04 1.0 2 2
0:03:26 9.0 14.8 59.0 5.8 104.8 1.36E-04 1.0 2 2
0:04:00 10.0 13.0 34.0 3.8 105.4 1.32E-04 1.0 1 1
0:04:36 11.0 12.8 36.0 1.8 106.0 1.35E-04 1.0 1 1
0:05:17 12.0 11.8 41.0 -0.2 106.7 1.29E-04 1.0 1 1
0:06:04 13.0 10.8 47.0 -2.2 107.5 1.24E-04 1.0 1 1
0:06:58 14.0 9.8 54.0 -4.2 108.4 1.20E-04 1.0 1 1
0:07:59 15.0 8.8 61.0 -6.2 109.4 1.20E-04 1.0 1 1
0:09:14 16.0 7.8 75.0 -8.2 110.6 1.11E-04 1.0 1 1
0:10:49 17.0 6.8 95.0 -10.2 112.2 1.03E-04 1.0 1 1
0:12:55 18.0 5.8 126.0 -12.2 114.3 9.33E-05 1.0 1 1
0:16:01 19.0 4.8 186.0 -14.2 117.4 7.94E-05 1.0 1 1
0:00:04 0.0 24.8 -961.0 24.0 117.4
0:00:55 3.0 20.8 55.0 17.8 118.3 1.56E-04 1.1 3 3.2
0:01:38 5.0 18.8 43.0 13.8 119.0 1.46E-04 1.0 2 2
0:02:26 7.0 16.8 48.0 9.8 119.8 1.47E-04 1.0 2 2

0:03:23 9.0 14.8 57.0 5.8 120.8 1.41E-04 1.0 2 2
0:03:56 10.0 13.0 33.0 3.8 121.3 1.36E-4 1.0 1 1
0:04:32 11.0 12.8 36.0 1.8 121.9 1.35E-04 1.0 1 1

0:05:12 12.0 11.0 40.0 -0.2 122.6 1.33E-04 1.0 1 1
0:05:58 13.0 19.0 46.0 -2.2 123.4 1.27E-04 1.0 2 2
0,.06:49 14.0. 9.8 51.0 -4.2 124.2 1.27E-04 1.0 1 1
0:07:48 15.0 8.8 59.0 -6.2 125.2 1.24E-04 1.0 1 1
0:08:55 16.0 7.8 67.0 -8.2 126.3 1.25E-04 1.0 1 1
0-.12:18 18.0 5-81 203.0 -12.2 129.7 1.06E-04 1.0 2 2
0:14:57 19.0 4.8 159.0 -14.2 132.4 9.29E-05 1.0 1 1
0:00:00 0.0 : 2:4:0 8-897. 24.0 132.4
0:00:47 3.0 21.01 47.60 18.0 133.2 1.ý76E-0 1.0 3 3
0:01:28 5.0 19.01 41.0 14.0 133.9 13E-041 1.0 2 1 2

0:02:14 7.01 17.01 46.0 10.0 134.6 . 1.53E-041 1.0 1 2 1 2
0:03:06 9.0 15.0 52.0 6.0
0704708 11.0 13.0 62.0 2.0

0:07:011 15.01 9.0 173.0 1 -6.0

1.00E-03

1-00E-04

U 1.00E-05

k 1.00E-06

0.0 50.0 100.0

Elapsed Time (min)

150.0 200.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover

Sample I.D. 305-mm I
Cell Pressure = 42.4

Inflow Pressure = 41.5

South P

Outflow Pressre = 40.0 psi

Pressure Difference = 1.5 psi

Effective Slress = 1.7 psi

Hydraulic Gradient, I = 7.6

I Area of Sample. A = 729.66 cm
2

SampleVolume.V= 10193.3 cm
3

a = 1 cm
2

ast= I cm
2

vvymru O = 20597.5 a Sample Water Content = 22.51% (%m
- 2.0 icn

3 j Density = 2.02 O/m
3

Can#B WT orC To oj1 o.-+~t
K, a~, *a. L i L4 t Can# II W etof SON D ý C

(a +a-.)____Af ),() a I (a I m.~.
I __s_55.1 1 481151 1 22,519A

Dee, Time Inflow 1 OutFIow I At H Tim K C6 GI_

1.OOE.04

1.00E-05

I.1.00E-08
I IL

I I
0.0 5.0 10.0 15.0 20.0 25.0 30.0 38.0

Eapsad Tk.- (nIn)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTMID 5084 -00

Sample l.D. 305-mm West Side North Pit 0-30 cm -Test Date:

Lell Pressure : 420 psi Viameter of ,ample. U = Wi.,b cm
Inflow Pressure = 40.5 psi Length of Sample, L = 17.8 cm
Outflow Pressre = 40.0 psi Area of Sample. A = 729.66 cm

2

Pressure Difference = 0.5 psi Sample Volume, V = 12973.3 cm
3

Effective Stress= 1.8 psi an= 1 cm
2

Hydraulic Gradient, i = 2.0 a = I c

Weight of wet sample = 24448.5 g Sample Water Content = 8.10% M%)
Wet Density= 1.9 g/cm3  Dry Density = 1.88 g/cm3

a,.*aq. L r(A T# WT14 o_ ___ V

K, L-. 1 t Soil Dry Soil Content

(a,, +a,,) A* At (ggLj M 2• 51.12 1354.17 1331.46 810

Date, Time Inflow OutFlow At H Time K Q,0 I QQ,
(e9C (cm) min cmrsec

0.•0:00 0.0 23.8 0.0 23.8 0.0
0.000:4 5.0 18.5 4.0 13.5 0.1 5.85E-04 1.1 5 5.3
0.00:10 10.0 13.5 8.0 3.5 0.2 4.678-04 1.0 5 5
000:15 14. .7 -.0 4.3 0.3 5.49E-04 1.0 4 3.8
000-.21 17.5 6.1 6.0 -11.4 0.4 5.31E-04 1.0 &5 3.8
0:00:28 21.0 2.7 7.0 -18.3 0.5 5.97E-04 1.0 3.5 3.4
0:00:00 0. 23.0 -28.0 23.9 0.5
0:00:04 5.0 18.6 4D0 13.6 0.6 5.84E-04 1.1 5 5.3
0.00:09 10.0 13.6 5.0 3.6 0.7 5.5&8-04 1.0 5 5
0:00:15 14.0 8.5 .o0 -4.4 0.8 4.89M 1.0 4 4
0:00:21 18.0 5.7 6.0 -12.3 0.9 6.035-04 1.0 4 3.9
0:00:28 21.0 2.5 7.0 -18.3 1.0 5.30E-04 1.0 3 3
0-66:00 0.6 24.7 -72.0 24.1 1.0
0.00:04 5.0 18.4 4.0 13.4 1.1 5.081-04 1.01 5 5.7
0.00:00 10.0 13.0 5.0 3.0 1.2 5.68E-04 1.0 5 4.9
0:00:16 14.0 . 8.0 -4.1 1.3 4. 1. 4 4
0:00:20 17.5 5.0 5.0 -11.0 1.3 5.31E-04 1.0 3.5 3.5
0.00:28 21.0 2.5 8.0 -18.5 1.5 5.34E-04 1.0 35 3.5
0:00:00 0.0 4.0 -28.0 24.9 1.5
0:00:04 5.0 18.5 4.0 13.5 1.6 5.95E-04 1.1 5 5.4
0.00:09 10.0 13.4 5.0 3.4 1.7 5.678-04 1.0 5 5.1
0:00:15 14.0 . .0 -4.r 1.8 479E0 T. 4 3.9
0:00:21 18.0 5.5 6.0 -12.4 1.9 6.05E-04 1.0 4 3.9
0.00:29 21.0 2.5 7.0 -18.5 2.0 5.538-04 1.0 3 3.1
00:00: 5 - -0.0 24.0 -28.0 24.0 2.0

0 '.00:04 5.0 18.9 4.0 13.9 2.1 5.70E -04 1.0 5 5.1

0,'00:10 11.0 13.0 6.0 2.0 2.2 j 5&64E-54 1.0 6 5.9

0:00:15 15.0 8.9 .0 - 8.1 Z.3 4.g E5 . 4 4.1

0 '.00:23 19.0 5.0 7.0 -14.0 _ 2.4 5.5 E-04 1.0 4 3.9

0.'00:30 22.0 2.1 7 1) -19.9 2.5 5.69E-04 1.0 3 29

0:00:00 0.0 24.0 W-30 24._0 2.5

0,00:04 5.01 18.51 4.0 113.5 12.6 1 5.95E-041 1.1 5 - 5.5

0 :00:09 10.0 13.41 5.0 3.4 2. 5.67 -0 1.0 5 5.1

0:00:1 UZ.5 
N.8 F. 57 2.7-04 

'.0 1. 4.5

0 . :0 0 : 2 1 1 8 . 5 .5 5 .0 -1 2 .5 1 2 .9 1 5 ,33 E -0 4 1 0 .9 1 a5 1 3 .3

0.WX)29 21. 'I 2R1 8.0 1-1l.4A 3.0 1 5.53E-041 1.0 1 3.5 1 &4

1.00E-03

1.00E-04

p 1 .0 0 E-0 5  I
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Eqaised Time (rin)
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Hydraulic Conductvity Test - Monticello - Store-and-Release Cover

SamDIe I.D. 308-mm West Side South
Cell Pressure = 42.0 psi

Inflow Pressure= 41.7 os
Outflow Pressre = 41.0 psi

Pressure Difference = 0.7 psi
Effective Stress = 0.6 psi

Hydraulic Gradient, i = 2.8

Lenoth of! 17.8 cm

Area of Sample, A = 729.66 Cn9
Sample Volume, V = 12973.3 cm

3

ak,= I crn2
a,= 1 cm2

vvesgri o e= 21912.9 a I SamrpleWaterContent= 6.73% (%)
- 1.7 a• n3 Dry Density = 1.69 g/=

3

a, *a. (H Can# S WTofoa WtC' WT of C aWtf

1 (ai,2 +a06,) A*A(L F J 50__ 3 1 355M 1 345.27 A 73

Date, Time I Inflow I OutFlow I At N Time K QI/Q- Q6 Q_
(am) I (min) (loew )

2.1

1.006-03

I.OOE-04

U

I.006-06 I I I I

0.0 1.0 2.0 30
Elapsed lime (en*)

4.0 6.0
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_______________________________________ I

Hydraulic Conductivity Test - Monticello - Store-and-Release Cover

Sample I.D. 305-mnm Cassion South 0-30 cm Test Date :
Cell Pressure = 42.0 psi

Inflow Pressure = 41.5 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 1.5 psi
Effective Stress = 1.3 psi

Hydraulic Gradient, i = 5.5

Diameter of Sample, D = 30.5 cm
Length of Sample, L = 19.3 cm

Area of Sarmple, A = 729.66 cmr2

Sample Volume, V = 14085.3 cm3

a1n= 1 cM

a0A = 1 cme

Weight of wet sample = 25809.3 g 1 Sample Water Content = 25.55% (%)
Wet Density = 1.8 g/cm3 Dry Density = 1.83 g/cM3

K _=_a,. *., L-h, " Can# WT ofCanWT Of Can . WT of Can Water

K3 = ' ~' Ln(H' _____ ___Wet Soil + Dryy Soil! Content-
X.=(a,.. +,1=.) A* * JAý g ( 0 %

50.93 1 353.86 1292.22 125.55%

Date, Time Inflow OutFlow At H Time K Q6I Qhn C4n QQ
(sec) (cm) (mi,) (cnfsec)

0:00:O0 0.0 24.3 0.0 24.3 0.00rna

0:00:09 5.0 19.5 9.0 14.5 0.2 1.15E-04 1.0 5 4.8
0:00:18 15.0 10.5 7.0 -4.5 0.3 3.26E-04 0.9 10 9
0:00:00 0.0 23.6 -16.0 23.6 0.3
0:00:03 8.0 18.0 3.0 12.0 0.4 4.15E-04 0.9 6 5.8
O.00:09 15.0 10.0 6.0 -5.0 0.5 3.45E-04 0.9 9 8
0:00:18 21.0 4.0 7.0 -17.0 0.8 2.40E-04 1.0 6 8
0:00:00 0.0 24.0 -16.0 24.0 0.6
0:00:02 5.5 18.5 2.0 13.0 0.6 5.87E-04 1.0 5.5 5.5
0:00:10 15.5 9.7 8.0 -5.8 0.8 2.86E-04 0.9 10 8.8
0:00:17 22.0 3.2 7.0 -18.8 0.9 2.64E-04 1.0 6.5 6.5
0:00:00 0.0 24.4 -17.0 24.4 0.9
0:00:03 6.0 18.6 3.0 12.6 1.0 4.20E-04 1.0 6 5.8
0:00:10 15.5 9.8 7.0 -5.7 1.1 3.18E-04 0.9 9.5 8.8
0:00:17 22.0 3.3 7.0 -18.7 1.2 2.64E-04 1.0 6.5 8.5
0:00•.00 0.0 23.7 -17.0 23.7 1.2
0:00:02" 6.0 18.3 2.0 12.3 1.2 6.11E-04 0.9 6 5.4
0:00:10 15.0 9.8 8.0 -5.2 1.4 2.66E-04 0.9 9 8.5
0:00:17 21.5 3.2 7.0 -18.3 1.5 2.65E-04 1.0 8.5 6.6

Caisson South( 0'-17"

1.00E-03

S1.00E-04
V

0I-

1.OOE-05
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Elapsed Time (m In)
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Sample I.D. 150-mm Caisson South 0-30 cm Test Date:

Cell Pressure = 41.6 psi
Inflow Pressure = 40.7 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.7 psi
Effective Stress = 1.3 psi

Hydraulic Gradient, i = 5.5

Diameter of Sample, D = 15.2 cm
Length of Sample, L = 8.9 cm

Area of Sample, A = 182.41 cm2

Sample Volume, V = 1621.7 cm3

ain = 1 cmru

aout = 1 crn'

Weight of wet sample = 3012.1 g Sample Water Content = 24.70% (%)

Wet Density = 1.9 g/cm 3 Dry Density = 1.85 g/cm3

a,, *a ou L C (AU#) an WT of CanWT of CanjWT of Can + Water

Ks =Lout___ _ j+ Wet Soil Dry Soil Content

\in Ou t L L 30.81 161.79 135.85 24,70%
(a~aA*At (AU ___ ___ __ ~L

Date, lime Inflow OutFlow At H Time K Q., I Q1, Q1n Qo,

(sac) (CM_ (min) (cnvsec)
0:00:00 0.0 24.0 0.0 24.0 0.0

0:00:4W 5&C 19.5 48.0 14.5 0.8 7.05E-05 0.9 5 4.5
0:01:18 7.0 17.5 30.0 10.5 1.3 5.27E-05 1.0 2 2
0:01:50 9.0 15.5 32.0 6.5 1.8 5.28E-05 1.0 2 2
0:02:26 11.0 13.5 36.0 2.5 2.4 5.04E-05 1.0 2 2
0:03:06 13.0 11.5 40.0 -1.5 3.1 4.90E-05 1.0 2 2
0:03:28 14.0 10.5 22.0 -3.5 3.5 4.74E-05 1.0 1 1
0:04:13 16.0 8.5 45.0 -7.5 4.2 4.96E-05 1.0 2 2
0:05:06 18.0 6.5 53.0 -11.5 5.1 4.63E-05 1.0 2 2
0:06:05 20.0 4.5 59.0 -15.5 6.1 4.63E-05 1.0 2 2
0:07:15 22. 2.5 70.0 -19.5 7.3 4.39E-05 1.0 2 2
0:00:00 U0. 24.0 -435.0 24.0 7.3
0:00:45 3.0 21.6 45.0 18.6 8.1 4.15E-05 0.8 3 2.4
0:01:38 5.0 19.6 53.0 14.6 8.9 2.79E-05 1.0 2 2
0:02:06 6.0 18.7 30.0 12.7 9.4 2.45E-05 0.9 1 0.9
0:02:39 7.0 17.7 31.0 10.7 10.0 2.58E-05 1.0 1 1
0:03:11 8.0 16.7 32.0 8.7 10.5 2.58E-05 1.0 1 1
0:04:04 9.5 15.3 53.0 5.8 11.4 2.36E-05 0.9 1.5 1.4
0:04:59 11.0 13.7 55.0 2.7 12.3 2.57E-05 1.1 1.5 1.6
0:06:21 13.0 11.7 82.0 -1.3 13.7 2.38E-05 1.0 2 2
0:07:51 150 9.7 90.0 -5.3 15.2 2.36E-05 1.0 2 2
0:09:32 17.0 7.7 101.0 -9.3 16.8 2.30E-05 1.0 2 2
0:11:27 19.0 5.8 115.0 -13.2 18.8 2.18E-05 1.0 2 1.9
0:13:40 21.0 3.8 133.0 -17.2 21.0 2.16E-05 1.0 2 2

1. OOE-03

E

1MOE-04

0

2

S1.0OE-05
0.0 5.0 10.0 15.0

Elapsed Time (min)
20.0 25.0
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Test Date
Sam. le .D. 7nm Caisson South 0- -30.cm Test Date:

Cell Pressure = 41.8 psi Diameter of Sample, D = 7.0 cm
Inflow Pressure = 40.7 psi Length of Sample, L = 4.1 cm
Outflow Pressre 40.4 psi Area of Sample, A = 38.32 cm2

Pressure Difference = 0.3 psi Sample Volume, V = 158.2 cm3

Effective Stress= 1.3 psi An = I cm

Hydraulic Gradient, i = 5.1 a"' = 1 cm_

Weight of wet sample = 322.2 g Sample Water Content = 25.79% M
Wet Density = 2.0 g/crnm3  Dry Density = 2.03 p/cm3

(a~n• aLout)LA t (L{A ) 1 Can# WTofCan Wr of Can WT of Can + WVtera,,, ac L * 4 ' 1t Ca # ° Wro Cn d' , °
K, N2 ~ .,J~(, - lac) 25.36 130.36 108.83 25.79%

Date, Tnrm Inflow OutFlow At H Tnme K Q. I QM QM _ __

(se) (cm) (rmi.) (crnfsc)
0:00:00 0.0 24.0 0.0 24.0 0.0
0:01:13 1.0 23.0 73.0 22.0 1.2 3.35E-05 1.0 1 1
0:0242 2.2 21.8 89.0 19.6 2.7 3.47E-05 1.0 1.2 1.2
0:04:11 3.0 21.0 89.0 18.0 4.2 2.43E-05 1.0 0.8 0.8
0:05:47 4.0 20.0 96.0 16.0 5.8 2.95E-05 1.0 1 1
0:07:34 5.0 19.0 107.0 14.0 7.6 2.79E-.05 1.0 1 1
0:09:43 6.1 17.9 129.0 11.8 9.7 2.70E-05 1.0 1.1 1.1
0:11:36 7.0 17.0 113.0 10.0 11.6 2.68E-05 1.0 0.9 0.9
0:13:56 8.0 0.9 140.0 8.0 13.9 2.56E-05 1.0 1 1
0:16:17 9.0 15.0] 141.0 6.0 16.3 2.72E-05 1.0 1 1
0:18:56 10.0 14.0] 159.0 4.0 18.9 2.60E-05 1.0 1 1
0:21:50 11.0 13.0] 174.0 2.0 21.8 2.57E-05 1.0 1 1

0:25:11 12.01 12.0 201.0 0.0 25.2 2.43E-05 1.0 1 1

0:28:49 13.0 11.0] 218.0 -2.0 28.8 2.46E-05 1.0 1 1 1

0:32:53 14.0 10.0 244.0 -4.0 32.9 2.44E-05 1.0 1 1

0:00:00 0,0 24.0 -1973.0 24.0 32.9
0:03:32 2.3 21.7 212.0 19A4 38.4 2.73E.-05 1.0 2.3 2.3
0:05:01 3.0 20.9 89.0 17.9 37.9 2.28E-05 1.1 0.7 0.8-
0:06:41 4.0 20.0 100.0 16.0 39.6 2.69E-05 0.9 1 0.9
0:08:44 &Q. 19.0] 123.0 14.0 41.6 2.43E-05 1.0 1 1

0:10:55 6.0 18.0 131.0 12.0 43.8 2.41E.-05 1.0 1 1
0:13:21 7.0 17.0] 146.0 10.0 46.3 2.30E0 1.0 1 1
0:16:00 8.0 16.0 159.0 8.0 48.9 2.25E..05 1.0 1 1

0 :18:47 9.0 15.0 167.0 6.0 51.7 2.30E-51' 1
0:21:52 10.0 14.0 185.0 4.0 54.8 2.23E-0 1.05 1 t
0:25:16 11.0 13.01 204.0 2.0 58.2 2.19E-051 1.0 1 1 1

0:28:53 12.0 12.01 217.0 0.0 F1.8 2.25E,.051 1.0 1 11 1

1 OOE-03

E

1.OOE.04

oI.OQE-OS

I .OOE..06
0o0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Elapsed Time (min)
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Sample I.D. 305-mm Caisson South 20-60 cm Test Date:
I ..........

Cell Pressure = 42.u psi
Inflow Pressure = 41.0 psi

Die 30.5 cm
- 18.9 cm

Outflow Pressre = 40.0 psi
Pressure Difference = 1.0 Dsi

Area of Sample, A = 729.66 cm
2

Sample Volume, V = 13807.3 cm
3

An= 1 cm
2

at : 1 cm2
Effective Stress = 1.5 psi

Hydraulic Gradient i = 3.7
Weight of wet sample = 19976.1 lb Sample Water Content= 13.17% (M)

Wet Density = 1.4 77cm 3 1 Dry Density = 1.44 g/cm
3

K L 1V~t Soil Dry Soil Content

-(a,,+a)A*Nt (A )j30.96 161.96 146.71 13.17%

Date,Tlme I Inlo lOut~low At I HLI Time I .1. 4
(eec) I (cm) (min) (cmle")

6.61 7.0 1 -10.4

0:00:00

0:00:0

0'.010

0:0027

0.00:04

0:007

0,0010

0.01 24.21 -28.0 1 24.2

15.51 7.71

0.01 24.31

15.51 7.31 6.0 1 -8.2

11.51 11.8 6.0 1 0.3 1 2.1

0:00:251 23.01 1.01 4.0 1 -22.0 1

OO:091 10.01 13.01 5.0 3.0 2.5

1.0OE-03

I 1.OE-04

_ I.00E-05ii i

0.0 0.5 1.0 1.5 2.0 2.5

Sapsed Time (rain)
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SamDIe I.D. 160-mm Caisson South 30-60 cm Test Date:
Cell Pressure - 41.7 psi

Inflow Pressure = 40.5
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 DSi

Diameter of Sample, D = 152 cm
Length of Sample, L = 8.9 cm

Area of Sample, A = 182.41 cm2

Sample Volume, V= 1621.7 cm3

a. = 1 cm

ao= 1 cm,
Effective Stress = 1.5 psi

Hydraulic Gradient, i = 4.0
Weight of wet sample = 2821.0 g Sample Water Content = 27.11% (%)

Wet Density - 1.7 g/cm3 Dry Density = 1.73 g/cm3

a/* ut L LI Can# W" of Can WT of Can WT of Can + Water
in _+ Wet Soil oil lContentK3)-ag rJ (Au2) 250 200 161 2711%(a + ,,A A (H25.09 1203.07 1165.11 127.11%

DOte, Time Inflow OutFlow At H Time K QC I Q6 04 Q.1

(sec) (cm) (min) (cnVsec)
0:00:00 0.0 24.0 0.0 24.0 0.0
0:00:27 3.0 21.3 27.0 18.3 0.5 9.14E-05 0.9 3 2.7
0:01:05 5.0 19.3 38.0 14.3 1.1 4.99E-05 1.0 2 2
0:01:46 7.0 17.3 41.0 10.3 1.8 5.01E-05 1.0 2 2
0:02:32 9.0 15.2 48.0 8.2 2.5 5.01E-05 1.1 2 2.1
0:03:23 11.0 13.2 51.0 2.2 3.4 4.88E-05 1.0 2 2
0:04:21 13.0 11.2 58.0 -1.8 4.4 4.78E-05 1.0 2 2
0:05:29 15.0 9.2 68.0 -5.8 5.5 4.58E-05 1.0 2 2
0:06:47 17.0 72 78.0 -9.8 8.8 4.57E-05 1.0 2 2
0:08:25 19.0 5.2 98.0 -13.8 8.4 4.27E-05 1.0 2 2
0:10:26 21.0 3.2 121.0 -17.8 10.4 4.17E-05 1.0 2 2
0:13:11 23.0 1.2 165.0 -21.8 13.2 3.87E-05 1.0 2 2
0:00:00 0.0 24.0 -791.0 24.0 13.2
0:00:36 3.0 21.0 36.0 18.0 13.8 7.24E-05 1.0 3 3
0:01:14 5.0 19.0 38.0 14.0 14.4 5.02E-05 1.0 2 2
0:01:55 7.0 17.0 41.0 10.0 15.1 5.04E-05 1.0 2 2
0:02:41 9.0 15.0 46.0 8.0 15.9 4.91E-05 1.0 2 2
0:03:48 11.5 12.4 87.0 0.9 17.0 4.81E-05 1.0 2.5 2.8
0:04:32 13.0 10.9 44.0 -2.1 17.7 4.81E-05 1.0 1.5 1.5
0:05:40 15.0 8.9 88.0 -6.1 18.9 4.82E-05 1.0 2 2
0:06:59 17.0 6.9 79.0 -10.1 20.2 4.57E-05 1.0 2 2
0:08:36 19.0 4.9 97.0 -14.1 21.8 4.37E-05 1.0 2 2
O.10:39 21.0 3.9 123.0 -17.1 23.9 3.04E-05 0.5 2 1
0:13:28 23.0 1.9 169.0 -21.1 26.7 3.61 E-05 1.0 2 2
0:00:00 0.0 24.0 -808.0 24.0 28.7
0:01:31 3.0 21.1 91.0 18.1 28.2 2.81E-05 1.0 3 2.9
0:03:22 5.5 18.7 111.0 13.2 30.1 2.12E-05 1.0 2.5 2.4
0:04:36 7.0 17.2 74.0 10.2 31.3 2.11E-05 1.0 1.5 1.5
0:06:24 9.0 15.2 108.0 8.2 33.1 2.08E-05 1.0 2 2
0:08:24 11.0 13.3 120.0 2.3 35.1 2.01E-05 0.9 2 1.9
0:10:41 13.0 11.4 137.0 -1.6 37.4 1.96E-05 1.0 2 1.9
0:13:18 15.0 9.5 155.0 -5.5 40.0 1.94E-05 1.0 2 1.9
0:18:18 17.0 7.5 182.0 -9.5 43.0 1.94E-05 1.0 2 2
0:00:00 0.0 24.0 -978.0 24.0 43.0
0:02:07 3.1 21.2 127.0 18.1 45.1 2.02E-05 0.9 3.1 2.8
0:03:53 5.0 19.5 106.0 14.5 46.9 1.61E-05 0.9 1.9 1.7
0:05:57 7.0 17.6 124.0 10.6 49.0 1.61E-05 0.9 2 1.9
0:08:15 9.0 15.8 138.0 6.8 51.3 1.53E-05 0.9 2 1.8
0:10:48 11.0 13.9 153.0 2.9 53.8 1.55E-05 1.0 2 1.9
0:13:42 13.0 12.1 174.0 -0.9 58.7 1.47E-05 0.9 2 1.8
0:18:55 15.0 10.2 193.0 -4.8 59.9 1.53E-05 1.0 2 1.9
0:20:40 17.0 8.4 225.0 -8.8 83.7 1.45E-05 0.9 2 1.8
0:24:58 19.0 6.5 258.0 -12.5 88.0 1.50E-05 1.0 2 1.9
0:00:00 020 24.0 -1498.0 24.0 68.0
0:01:46 3.0 21.0 108.0 18.0 69.8 2.46E-05 1.0 3 3

D-90



0:04:56 6.0 18.0 190.0 12.0 72.9 1.54E-05 1.0 3 3
0:07:59 8.5 15.5 183.0 7.0 76.0 1.49E-05 1.0 2.5 2.5
0:09:56 10.0 14.0 117.0 4.0 77.9 1.54E-05 1.0 1.5 1.5
0:12:50 12.0 12.0 174.0 0.0 80.8 1t51E-05 1t0 2 2
0:16:09 14.0 10.2 199.0 -3.8 84.2 1.40E-05 0.9 2 1.8
0:19:54 16.0 8.2 225.0 -7.8 87.9 1.48E-05 1.0 2 2
0:23:08 17.5 6.8 194.0 -10.7 91.1 1.41E-05 0.9 1.5 1.4

1.00E-03

E

1.OOE-04

0
U

2

z 1.OOE-05
0.0 20.0 40.0 60.0 80.0 100.0

Elapsed Time (m in)
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Sample I.D. 75-mm Caisson South 30-60 cm Test Date :

Cell Pressure = 42.0 psi I Diameter of Sample, D = 7.0 cm
Inflow Pressure = 40.7 psi
Outflow Pressre = 40.4 psi

Pressure Difference = 0.3 psi

Length of Sample, L = 4.4 cm
Area of Sample, A = 38.32 cmr2

Sample Volume, V = 170.3 cm3

A = 1 cm,

aout = 1 cmz
Effective Stress = 1.5 psi

Hydraulic Gradient, I = 4.7

Weight of wet sample = 325.9 g Sample Water Content = 25.81% (%)
Wet Density = 1.9 g/cm3 Dry Density = 1.91 g/cm3

a., *a•ao L LI(A- Can# WTofCan WT of Can WT of Can + WaterK = l-1-Gout) L "''- ___WetSoil DrySoil ContentKs(g)' (g) (g) 0
(a o)A t30.78 1142.8 119.82 25.81%

Date, Time Inflow OutFlow At H Time K QtI 106 _ _6 Q_ _

(sec) (cm) (rain) (cndsec)
0:00:00 0.0 24.0 0.0 24.0 0.0
0:01:41 1.0 23.0 101.0 22.0 1.7 2.60E-05 1.0 1 1
0:03:42 2.0 220 121.0 20.0 3.7 2.28E-05 1.0 1 1
0:05:55 3.0 21.0 133.0 18.0 5.9 2.18E-05 1.0 1 1
0:08:18 4.0 20.0 143.0 16.0 8.3 2.13E-05 1.0 1 1
0:10:51 5.0 19.0 153.0 14.0 10.9 210E-05 1.0 1 1
0:14:03 8.1 17.9 192.0 11.8 14.1 1.96E-05 1.0 1.1 1.1
0:18:38 7.0 17.0 155.0 10.0 16.6 2.11E-05 1.0 0.9 0.9
0:19:58 8.0 18.0 200.0 8.0 20.0 1.93E-05 1.0 1 1
0:23:35 9.0 15.0 217.0 6.0 23.6 1.90E-05 1.0 1 1
0:27:38 10.0 14.0 243.0 4.0 27.8 1.83E-05 1.0 1 1
0:32:13 11.0 13.0 275.0 2.0 32.2 1.75E-05 1.0 1 1
0:00:00 0.0 24.0 24.0 32.2
0:03:54 2.0 21.9 234.0 19.9 38.1 2.36E-05 1.1 2 2.1
0:06:10 3.0 20.9 136.0 17.9 38.4 2.13E-05 1.0 1 1
0:08:43 4.1 19.8 153.0 15.7 40.9 2.20E-05 1.0 1.1 1.1
0:11:14 5.0 18.9 151.0 13.9 43.4 1.93E-05 1.0 0.9 0.9
0:14:05 6.0 17.9 171.0 11.9 46.3 2.00E-05 1.0 1 1
0:17:10 7.0 16.9 185.0 9.9 49.4 1.96E-05 1.0 1 1
0:20:27 8.0 15.9 197.0 7.9 52o7 1.96E-05 1.0 1 1
0:24:40 9.1 14.8 253.0 5.7 58.9 1.81E-05 1.0 1.1 1.1
0:28:19 10.0 13.9 219.0 3.9 60.5 1.84E-05 1.0 0.9 0.9

1 .0DE-03

S1 .00E-04

o1.00E.05

S1.00E-06 I I I

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Bapsed Time (min)
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Sample LOD. 1650-mnm Caisson South Radon Test Date:
uell Pressure = 42.u psi

Inflow Pressure = 40.5 psi

Outflow Pressre = 40.0 psi
Pressure Difference = 0.5 psi

Effective Stress= 1.8 psi

Hydraulic Gradient. i = 3.7

Lmameter ot bample, D = 15.2 cm
Length of Sample, L = 9.5 cm

Area of Sample, A = 182.41 cm
2

Sample Volume, V = 1737.5 cm
3

ain = 1 cm
2

aout = I cm,

Weightofwetsample= 3277.3 1 SampleWaterContent= 12.19% (M)
Wet Density = 1.9 p/cm Dry Density= 1.88 M /cm

a. *q. Lcan # IWT ofCan IWT of Can.+WT of Can WaterK, (AH.) Cm # WT Can Wet soil Dy, Soil I-Content

(a. +q.t)A*N At (AUf2)J[___ 30.79 14294 6 12.19%

DatTime Inflow lOutFIowj At I H I Tkme I K 1 0..1 ChQ.I Ch. I .
(aec) (cm) (min) (cm/ec)

0o0:(

o-M
Omo:

7m!
94!

12.1
14Z
101
18.1
2F.
0ai
3.1
7m!
9.1
Ul

13.1
15i
17JI
1901
21.J
0mi
461
7.1
9.'

12.1
15.1
17.1
1F.
21.v!

0.1

10.51 11.0 I -3.5 I 0.9
2 1 1.9

17.51 11.0 1 10.5

4.1 160 1 -15.1 1

17.51 13.0 I 10.5

11.61 10.0 1 -1.4

14.0 -13.2

1.9
241
2.2
2.4
2.5
2.7
2.9
3.2
3.2
3.4
3.5
3.7
3.9

3.09E-041 0.9

285E-041 1.0

3.12E-041 1.0

1.0

4 1 3.6

T

.L

2

T
T

3.08E-.04 1.0

1.9
1.97
1.9

1.9

-3-
,77

2.9
-3-

1.9-

3-

1.9
1.97

-13.5 1 4.6 3.09E-041 1.0

4 .0] 20.0

0 57

.0 381.0 7.5

. 5.7

S1.OOE-04

- 1.OOE-05

7.0 1 16.0 4.9
-3-1

5.3
5.5

5.42E-041 1.0 I

14.0 1 -1.5 3.06E-041 1.0

1.0
77------1.9

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Elapsed Time (ren)
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Sample 1.D. 150-mnm Caisson South Radon Test Date:
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 = 3.5

Diameter of Sample, D = 152 cm
Length of Sample, L = 10.2 cm

Area of Sample, A = 182.41 cm2

Sample Volume, V = 1853.3 cm3

An : 1 cmz

a0wt= 1 cm,

Weight of wet sample = 4023.4 g Sample Water Content = 12.87% (%)
Wet Density = 2.2 g/cm3 Dry Density = 2.17 9/cm3

a *a L L4 (A( 1) Can # WT of Can WT of Can WT of Can + Water
K3 -Ui Oul . LA J 1WetSoil DrySoil Content

25.03 (14)9 I 12 I 4L .87 %m
________ t ~ j ) 25.03 1114.9 1104.65 112.87%

Date, Time Inflow OutFlow At H Time K Q.*I _6 _6 Q.9
_ (sec) (cm) (mmn) (cm/sec)

0:00:00 2.0 23.3 0.0 21.3 0.0
0:29:59 3.9 21.4 1799.0 17.5 30.0 1.08E-06 1.0 1.9 1.9
1:14:39 6.2 19.1 2680.0 12.9 74.7 9.50E-07 1.0 2.3 2.3
1:55:15 8.1 17.3 2436.0 9.2 115.3 9.16E-07 0.9 1.9 1.8
2:12:10 8.8 16.6 1015.0 7.8 132.2 8.80E-07 1.0 0.7 0.7
2:21:51 9.2 16.2 581.0 7.0 141.9 9.01E-07 1.0 0.4 0.4
3:14:13 11.1 14.4 3142.0 3.3 194.2 8.14E-07 0.9 1.9 1.8
3:17:13 11.2 14.3 180.0 3.1 197.2 8.07E-07 1.0 0.1 0.1
3:46:43 12.2 13.3 1770.0 1.1 228.7 8.45E-07 1.0 1 1
4:27:22 13.3 12.2 2439.0 -1.1 287.4 7.15E-07 1.0 1.1 1.1
0:00:00 0.0 24.0 -16042.0 24.0 267.4
0:00:55 1.8 23.4 55.0 21.8 288.3 1.92E-05 0.4 1.6 0.8
0:13:39 25 22.6 764.0 20.1 281.1 1.10E-06 0.9 0.9 0.8
1:03:3f 5.21 20.11 2997.0 14.9 331.0 9.18E-071 0.9 27 2.5
1:ý19:27i 5-91 19-4; 951.0 113.5 1 34e.9
2:28 8.88 16.5 4021.0 7.7 413.9 1

1.0 0.7 1 0.7
1.0 2.9 2.9

1 .00E-05

E

1'I.00E-06

C

1.00E-08

0.0 100.0 200.0 300.0
Bapsed Time(mIn)

400.0 500.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm Caisson North 0-30 cm Test Date :
Cell Pressure = 42.0 psi

Inflow Pressure = 41.5 psi
Outflow Pressre : 40.0 psi

Pressure Difference = 1.5 psi
Effective Stress = 1.3 psi

Hydraulic Gradient, i = 5.4

Diameter of Sample, D = 30.5 cm
Length of Sample, L = 19.7 cm

Area of Sample, A = 729.66 cm2

Sample Volume. V = 14363.3 cmo
an = 1 cme

a,, = 1 cm,

Weight of wet sample = 23056.0 g Sample Water Content = 12.88% (%)
Wet Density = 1.6 g/cm

3 Dry Density = 1.60 g/cm3

a.*a, L Can# WTo•Can WT of Can WT of Can + WaterKin out ____L ____an# Wof Ian + Wet Soil Dry Soil Content
(a- (g) { M°_ ' J° L ' J

(a. +q. A*__At 50.34 336.2 303.59 12.88%

Date, Time Inflow OutFlow At H Time K OIn Q1. ___

(sec) (cm) (min) (cm/sec)

0:0:00 0.0 2. = 24.5 0.0
0:00:08 55 20.0 8.0 14.5 0.1 1.35E-04 0.8 5.5 4.5
0:00:24 9.0 17.0 16.0 8.0 0.4 4.70E-05 0.9 3.5
0:00:42 12.0 14.0 18.0 2.0 0.7 4,07E-05 1.0 3 3
0:01:03 15.0 10.8 21.0 -4. 1.1 3.82E-05 11 3 3.2
0:01:27 18.0 7.3 24.0 -10.7 1.5 3.73E-05 1.2 3 3.5
0:01:54 21.0 3.6 27.0 -17.4 1.9 3.66E-05 1.2 3 3.7
0:00:00 0,0 23.9 -114.0 23.9 1.9
0:00:10 6. 19.0 10.0 13.0 2.1 1.19E-04 0.8 6 4.9
0:00:30 1. 15.6 20.0 5.6 2.4 4.35E-05 0.9 4 34
0:00:49 13.0 12.7 19.0 -0.3 2.7 3.87E-05 1.0 3 2.9
0:01:08 15.5 9. 19.0 -5.6 3.0 3.67E-05 1.1 2.5 2.8
0:01: 18.- 7.0 210 -11.0 3.4 3.57E-05 1.2 2.5 2.9
0:01:53 20.5 3.9 24.0 -16.6 3.8 3.43E-05 1.2 2.5 3.1
0:00:00 0.0 .24.2 -1130 24.2 3.8
0:00:07 5.5, 19.6 7.0 14.1 3.9 1.56E-04 0.8 5.5 4.6
0:00:23 9.0 16.7 16.0 7.7 4.2 4.64E-05 0.8 3.5 2.9
0:00:41 12.0 13. 18.0 1.9 4.5 3.94E-05 0.9 3 2.8
0:01:02 15.0 10.7 21.0 4.3 4.8 3.82E-05 1.1 3 3.2
0:01:22 17.5 7.8 20. -9.7 5.2 3.70E-05 1.2 2.5 2.9
0:01:4 20.0 4.7 23.0 -15.3 5.6 3.53E-05 1.2 2.5
0:00:00 0.0 24.1, -105.0 24.1 5.6 1 1 1 1
0:O0:C 6.0 19.31 9.0 13.3 5.8 1.30E-041 0.8 6 4.8

1.00E-03

1 OOE-04

k .8 E0

Caisscn North 0"-12"

0.0 2.0 4.0
Elapsed Tine (min)

6.0 8.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084- 00

Sample l.D. 150-mm Calaon North 0-30 cm Test Date:
Cell Pressure 41.7 pal

Inflow Pressure = 40.7 PSI
Outflow Preaare= 40.1 psi

Preuaare Difference= 0.6 psi
Effecive Stres = 1.3 psi

Hydraulic Gradient, I = 4.6

r-A.-eWl Q fl I.r.) •m

Lenath of Samle, L = 9.3 cm
Area of Sample, A = 182.41 cm

2

Sample Volume, V = 1691.2 cm
3

a= = 1 cm
2

S 1 cm 
2

1 -.

vwmnI L 3157.4 a Sample •aW Content= 25.95% Mt
1.9 01m

3 j Dry Density= I.86 am
3

a•*a. L (A . # o1) C._ Iwr of ca wr or can + wata-

(a. , +a-.) A*& (,U,)) 30) 20.1 (16) 25,5%I4 '1ý n-o I =.I I I*U1 25.0I6-

1.00E-06

IDE0
I

0.0 20.0 40.0 80.0 60.0 100.0 120.0 140.0
Bq*aa Time (m"3
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084-00

Sample I.D. 75-mm Caisson North 0-30 cm Test Date:
Cell Pressure = 42.0 psi

Inflow Pressure = 40.8 psi

Outflow Pressre = 40.6 psi

Pressure Difference = 0.2 psi

Effective Stress = 1.3 psi

Diameter of Sample, D = 7.0 cm
Length of Sample, L = 2.5 cm

Area of Sample, A = 38.32 cm 2

Sample Volume, V = 97.3 cm 3

ain = 1 cmz

aout = 1 cmz
Hydraulic Gradient, i = 5.5

Weight of wet sample = 210.1 9 Sample Water Content = 26.20% (%)

Wet Density = 2.2 g/cm3 Dry Density = 2.15 g/cm 3

a *a0 L Can# WT of Can JWT of Can WT of Can + Water

K _ In÷out.....T Wet Soil Dry Soil Content

(3.n+ac15)A*AtL.2A22) 130.98 1 26.20%1 -___ 30.81 157.22 13.8 220

Date, Time Inflow OutFlow At H Time K Q.* 1 0 _ _ 04. Q"
(sec) (cm) (rin) (cmnsec)

0:00:00 0.0 24.0 0.0 24.0 0.0
0:46:02 0.5 23.7 2762.0 23.2 46.0 2.55E-07 0.6 0.5 0.3
3:19:47 1.8 22.5 9225.0 20.7 199.8 2.49E-07 0.9 1.3 1.2
3:50:47 2.0 22.3 1880.0 20.3 230.8 2.06E-07 1.0 0.2 0.2
5:13:57 2.8 21.7 4990.0 19.1 314.0 2.36E-07 1.0 0.6 0.6
7:11:06 3.5 20.8 7029.0 17.3 431.1 2.63E-07 1.0 0.9 0.9

23:47:34 8.8 15.5 59788.0 6.7 1427.6 2.29E-07 1.0 5.3 5.3
0:00:00 8.9 15.5 -85654.0 6.6 1427.6
1:15:08 9.2 15.2 4508.0 6.0 1502.7 2.17E-07 1.0 0.3 0.3
2-47:59 9.8 14.8 5571.0 5.2 1595.6 2.42E-07 1.0 0.4 0.4
3:26:13 9.7 14.7 2294.0 5.0 1633.8 1.51E-07 1.0 0.1 0.1
4:44:09 10.0 14.4 4876.0 4.4 1711.8 2.27E-07 1.0 0.3 0.3

23:22:14 13.3 11.1 67085.0 -2.2 2829.8 2.18E-07 1.0 3.3 3.3
0:00:00 13.3 11.1 -84134.0 -2.2 2829.8
2:04:45 13.5 10.9 7485.0 -2.8 2954.8 1.52E-07 1.0 0.2 0.2
3:11:32 13.7 10.7 4007.0 -3.0 3021.3 2.94E-07 1.0 0.2 0.2
4:49:46 13A{ 10.51 5894.0 1 -3.4 3119.6 2.07E-07 1.0 0.2 0.2
8:48:34 14.11 10.3 7128.0 1 -3.8 1 3238.4 1 I 1.0 1 0.2 1 0.2

1.00E-05

E
u

• 1.00E-06

0
1OOE-07

-1.00E-08 I

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0

Elapsed Time (m in)
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Hvdraulirc Conductivity Test - Monticallo - Stre-and-Release Cover

Sample I.D. 305-mm Cassion North 30-0 cm Test Date:
L .........
Cell Pressure = 35.O psi

Inflow Pressure = 32.5 Ws
J4. .D= 30.5 cm

.L= 2D.3 cm
Otflow Pressre = 30.0 nsi

Pressure Difference = 2.5 psi
Effective Stress = 3.8 psi

Hydraulic Gradient, i = 8.7

Area of Samge, A= 729.6S cm2

Sample Volume, V = 14826.7 crn3
a = I c ru

a,= I cmn

Weight of wet sample = 21835.8 g 1 Sample Water Content = 17.92% (%)
Wet Density = 1.5 W/c'

3 Dry Density = 1.47 g/an
3

Ký aM (AH)1 ca - wr of anof anter
_______ ______I*e Soil + Dy Soil IContent

______ 678 375 j29&92 17.92%
Daft, Time I Inflow I OutFlow I At I H I Tkne I K I Q.1C6 I C6 0-

(Wec) I (CM) (min) I (om/bec)

11

1.1
1.1

1.0

Cr9-
1-.1

5 I 5.5

4.1 4 1 4.4

0.0&0:0 a 185 e.0 1 12.5 4.7

Calodn North 12-24"

103OE-03

I.OE0 N \. A' \ I' I
Yý,"\..V , .. ý

0.0 1.0 2.0 & (0 4.0 5.0 6.0

ElqnW~ Tilt. (mkin)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084- 00

Sample I.D. 150-mm Caisson North 30-60 cm -- - Test Date:
Cell Pressure = 43.9 psi

Inflow Pressure = 40.7 psi

Outflow Pressre = 39.5 psi
Pressure Difference = 1.2 psi

Effective Stress = 3.8 psi

Hydraulic Gradient, i = 9.2

Diameter of Sample, D = 15.2 cm
Length of Sample, L = 9.2 cm

Area of Samole. A = 182.41 cm 2

Sample Volume, V = 1681.9 cm3

aln = 1 cm'

aot = 1 cm'

Weight of wet sample = 3134.5 9 1 Sample Water Content = 21.53% M
Wet Density= 1.9 g/cm r Dry Density = 1.86 g/cm3

a,, * a,, L Can # VV of Can WT of Can WT of Can + WaterKs = L L I1+) CaWetnSoil oDrfSoil I Content

(a,,+aqo)A*At °°(A 2)J (g) ( 2 1 5 1 8 1 3%)
I -25.87 + 176.58 1 49.88 121.53%

Date, Time Inflow OutFlow At H Time K Q/I QO Q__ _ _ ut
(sec) (cm) (mmn) (cm/sec)

0:00:00 0.0 24.0 0.0 24.0 0.0
0:00:20 3.0 21.2 20.0 18.2 0.3 6.95E-05 0.9 3 2.8
0:0&.39 5.0 19.3 19.0 14.3 0.7 5.15E-05 0.9 2 1.9
0:00:50 7.0 17.3 11.0 10.3 0.8 9.51E-05 1.0 2 2
0:01:22 9.0 15.3 32.0 8.3 1.4 3.41E-05 1.0 2 2
0:01:46 11.0 13.4 24.0 2.4 1.8 4.63E-•5 1.0 2 1.9
0:02:10 13.0 11.4 24.0 -1.6 2.2 4.97E-05 1.0 2 2
0:02:37 15.0 9.5 27.0 -5.5 2.6 4.52E-05 1.0 2 1.9
0:03:04 17.0 7.5 27.0 -9.5 3.1 4.87E-05 1.0 2 2
0:03:34 19.0 5.6 30.0 -13.4 3.6 4.51E-05 1.0 2 1.9
0:04:05 21.0 3.7 31.0 -17.3 4.1 4.61E-05 1.0 2 1.9

_ _4.1
0:00:00 0.0 24.0 0.0 24.0 4.1
0:00:22 3.0 21.0 22.0 18.0 4.5 6.54E-05 1.0 3 3
0:00:43 5.0 19.0 21.0 14.0 4.8 4.80E-05 1.0 2 2
0:01:05 7.0 17.0 22.0 10.0 5.2 4.77E-05 1.0 2 2
0:01:29 9.0 15.0 24.0 6.0 5.6 4.56E-05 1.0 2 2
0:01:54 11.0 13.1 25.0 2.1 6.0 4.46E-05 1.0 2 1.9
0:02:20 13.0 11.3 28.0 -1.7 64 4.37E-05 0.9 2 1.8
0:02:48 15.0 9.3 28.0 -5.7 6.9 4.47E-05 1.0 2 2
0:03:18 17.0 7.3 30.0 -9.7 7.4 4.39E-05 1.0 2 2
0:03:49 19.0 5.4 31.0 -13.6 7.9 4.37E-05 1.0 2 1.9
0:04:23 21.0 3.5 34.0 -17.5 8.5 4.21E-05 1.0 2 1.9
0:00:00 0.0 24.0 -263.0 24.0 8.5
0:00:23 3.0 21.1 23.0 18.1 8.9 6.15E-05 1.0 3 2.9
0:00:44 5.0 19.1 21.0 14.1 9.2 4.79E-05 1.0 2 2
0:01:07 7.0 17.1 23.0 10.1 9.6 4.56E-05 1.0 2 2
0:01:31 9.0 15.1 24.0 6.1 10.0 4.55E-05 1.0 2 2
0:01:56 11.0 13.2 25.0 2.2 10.4 4.45E-05 1.0 2 1.9
0:02:23 13.0 11.3 27.0 -1.7 10.9 4.31E-05 0.9 2 1.9
0:02:51 15.0 9.4 28.0 -5.8 11.4 4.36E-05 1.0 2 1.9
0:03:21 17.0 7.4 30.0 -9.6 11.9 4.39E-05 1.0 2 2
0:03:54 19.0 5.5 33.0 -13.5 12.4 4.1OE-05 1.0 2 1.9
0:04:28 21.0 3.5 34.0 -17.5 13.0 4.32E-05 1.0 2 2
0:00:00 0.0 24.0 -268.0 24.0 13.0
0:00:24 3.0 21.0 24.0 18.0 13.4 O.OOE-05 1.0 3 3
0:00:46 5.0 19.0 22.0 14.0 13.8 4.58E-05 1.0 2 2
0:01:10 7.0 17.1 24.0 10.1 14.2 4.26E-05 0.9 2 19
0:01:35 9.0 15.1 25.0 6.1 14.8 4.37E-05 1.0 2 2
0:02:01 11.0 13.1 26.0 2.1 15.0 4.39E-05 1.0 2 2
0:02:29 13.0 11.2 28.0 -1.8 15.5 4.18E-05 1.0 2 1.9
0:02:58 15.0 9.2 29.0 -5.8 16.0 4.33E-05 1.0 2 2
0:03:29 17.0 7.3 31.0 -9.7 16.5 4.15E-05 1.0 2 1.9
0:04:03 19.0 5.3 34.0 -13.7 17.1 4.09E-05 1.0 2 2
0:04:38 21.0 3.4 35.0 -17.6 17.8 4.1OE-05 1.0 2 1.9
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0:00:00 0.0 24.0 -278.0 24.0 17.6
0:00:25 3.0 21.0 25.0 18.0 18.0 5.76E-05 1.0 3 3
0:00:49 5.0 19.0 24.0 14.0 18.4 4.20E-05 1.0 2 2
0:01:14 7.0 17.0 25.0 10.0 18.8 4.20E-05 1.0 2 2
0:01:37 9.0 15.0 23.0 6.0 19.2 4.76E-05 1.0 2 2
0:02:07 11.0 13.0 30.0 2.0 19.7 3.81E-05 1.0 2 2
0:02:36 13.0 11.1 29.0 -1.9 20.2 4.03E-05 1.0 2 1.9
0:03:07 15.0 9.21 31.0 -5.8 20.7 3.95E-05 1.0 2 1.9
0:03:35 17.0 7.2 28.0 -9.8 21.2 4.71E-05 1.0 2 2
0:04:15 19.0 5.2 40.0 -13.8 21.9 3.48E-05 1.0 2 2
0:00:00 0.0 24.0 -255.0 24.0 21.9
0:00:25 3.0 21.0 25.0 18.0 22.3 5.76E-05 1.0 3 3
0:00:49 5.0 19.1 24.0 14.1 22.7 4.09E-05 0.9 2 1.9
0:01:14 7.0 17.1 25.0 10.1 23.1 4.19E-05 1.0 2 2
0:01:41 9.0 15,1 27.0 6,1 23.6 4,05E-05 1.0 2 2
0:02:08 11.0 13.2 27.0 2.2 24.0 4.12E-05 1.0 2 1.9
0:02:46 13.5 10.8 38.0 -2.7 24.7 3.87E-05 1.0 2.5 2.4
0:03:09 15.0 9.3 23.0 -5.7 25.1 4.11E-05 1.0 1.5 1.5
0:03:42 17.0 7.3 33.0 -9.7 25.6 4.OOE-05 1.0 2 2
0:04:17 19.0 5.4 35.0 -13.6 26.2 3.87E-05 1.0 2 1.9

1 .OOE-03

E

S1.OOE-04
r
0

I1.OOE-05

AIt, ý ý 4 AUg 7
SIM

0.0 5.0 10.0 15.0 20.0 25.0 30.0
Elapsed Time (min)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTCia D 5084 - 00

Sample I.D. 75-mm Caisson North 30-60 cm Test Date:
Cell Pressure = 44.0 Dsi 1 Diameter of Samole. D = 7.0 cm

Inflow Pressure = 40.5 psi
Outflow Pressre = 39.9 psi

Pressure Difference = 0.6 psi
Effective Stress = 3.8 psi

Hydraulic Gradient, i = 9.5

Length of Sample, L = 4.4 cm
Area of Sample, A = 38.32 cm 2

Sample Volume, V = 170.3 cm3

ain= 1 cmz

aout = I cm1

Weight of wet sample = 333.8 1 Sample Water Content = 23.89% (M)
Wet Density = 2.0 g/cm 3 Dry Density = 1.96 g/cm3

a,, *a ,,, L (AU Can# WT of Can WT of Can WT of Can + Water
K,- L_________II_+_WetSoil DrySoil lContent

3(.28 (g) ) 14I1 12%) 2389
_________ I(H2 f 31.28 148.12 125.59 123.89%

Date, Time Inflow OutFlow At H Time K QOnI Q/ _6_6 Q"
(sec) (cm) (rmn) (cnrsec)

0:00:00 0.0 24.0 0.0 24.0 0.0
0:16:40 8.0 15.9 1000.0 7.9 16.7 1.62E-05 1.0 8 8.1
0:19:17 9.0 14.9 157.0 5.9 19.3 1.51E-05 1.0 1 1
0:22:38 10.2 13.7 201.0 3.5 22.8 1.48E-05 1.0 1.2 1.2
0:25:02 11.0 12.9 144.0 1.9 25.0 1.44E-05 1.0 0.8 0.8
0:28:13 12.0 11.9 191.0 -0.1 28.2 1.41E-05 1.0 1 1
0:29:57 12.5 11.4 104.0 -1.1 30.0 1.34E-05 1.0 0.5 0.5
0:31:39 13.0 10.9 102.0 -2.1 31.7 1.40E-05 1.0 0.5 0.5
0:33:31 13.5 10.4 112.0 -3.1 33.5 1.31E-05 1.0 0.5 0.5
0:35:09 14.0 9.9 98.0 -4.1 35.2 1.53E-05 1.0 0.5 0.5
0:37:07 14.5 9.4 118.0 -5.1 37.1 1.31E-05 1.0 0.5 0.5
0:39:01 150 8.9 114.0 -.81 39.0 1.39E-05 1.0 0.5 0.5
0:00:00 0.0 24.0 24.0 39.0
0:01:59 1.0 23.0 119.0 22.0 41.0 1.50E-05 1.0 1 1
0:24:20 8.8 15.2 1341.0 6.4 83.3 1.20E-05 1.0 7.8 7.8
0:26:55 9.5 14.5 155.0 5.0 65.9 1.09E-05 1.0 0.7 0,7
0:28:42 10.0 14.0 107.0 4.0 87.7 1.16E-05 1.0 0.5 0.5
0:30:39 10.5 13.5 117.0 3.0 69.7 1.08E-05 1.0 0.5 0.5
0:32:30 11.0 13.0 111.0 20 71.5 1.17E-05 1.0 0.5 0.5
0:34:36 11.5 12.5 128.0 1.0 73.8 1,0E-O5 1.0 0.5 0.5
0:36:381 12.0 12.0 122.0 0.0 75.8 1.11E-05 1.0 0.5 0.5

1.OOE-03

-' 1.OOE-04

1.OOE-05
U

S1.00E-06 I I I I
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Elapsed Time • In)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084- 00

Sample l.D.
Cell PrI

Inflow Pm

305.mm Caisson North Radon Tet Dafte:
: 42.0 Dsl peerof = 30.5 cm

= 40.6 DiSl I Lenath of Samle. L = 17.5 cm
Outflow Pressre = 40.0 psi

Pressum Difference = 0.6 psi
EffeclIve Stress = 1.7 psi

Hydraulic Gradient, I = 2.4

c 72Q9 iý ,
2

JILI I•I] Ul i

Sample Volume, V = 12741.7 cM
3

a.,= 1 cm
2

k= I cM
2

I
22997.0 ( Samolear Content= 16.28% Mt

1 .8 a.=
3 I D yDens=ty- 1.80 altma

97 a Lca.# w f . w r of c a Vl
K, 4 out SON____ Dry____ Soil ____(a, +a,,.,o) A*Atl(H) (a) 1 (a) MF-

Dae,Time I Infow I~kt __w t IH TnwI K I___ 61 C6 1Q
1 Ieo) 1 (am) (rnin) (Ionvec)

t.OOE-03

j .006-04

I iGcv-05
0.0 1.0 2.0 3.0

Mapsed Time (mni)
4.0 6.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover

Sample I.D. 305-rmm Caisson North Radon Test Date :
Cell Pressure = 42.5 psi

Inflow Pressure= 41.5 psi

Outflow Pressre = 40.0 psi
Pressure Difference = 1.5 psi

Effective Stress = 1.8 psi

Hydraulic Gradient, i = 5.9

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

Area of Sample, A = 729.66 cm2

Sample Volume, V = 12973.3 cm3

an = 1 cmz

a, 1 cm

Weight of wet sample = 26126.8 Ib I Sample Water Content = 15.75% M
Wet Density = 2.0 =/cm

3 Dry Density = 2.01 g/cm3

a, *a L CLn# WT of Can WT of Can WT of Can + Water

=K, in _t L -f *+WetSoil DrSoi l Content

(9) (g) (g) 1 %

Date, Timne Inlw O~o t H Time K CO 04 6 M
(se) (M) (rnin) (cmrisac)

0:00:07 1.0 10 2.0 -3.0 0.0
0:00:18 1.0 9.7 25.0 -5.3 0.3 5.04E-05 1.1 6 1.1
0:00:4:12F .5 7.9 40.0 -8.6 0.7 1.47E-05 12 1.5 1.8
0:01:10 1.0 6.4 41.0 -. 6 1.2 1.24E-05 1.0 1.5 1.9
0:01:54 19.5 4.6 43.0 14 1. 9 5 1.15E-05 1.2 2 5.8
0:02:17 2.0 13. 40 2.3 1.9163E-05 1.1 1 1.6
0:02:42 22.0 12.0 31.0 -2.0 2.7 9.70E-06 1.0 1 .
0:03:07 0.0 24.0 -1.0 24.0 3.1 1.04E-05 1.2 1 1.2
0:03:32 15.0 2.0 10.0 17.0 3.5 6.01E-05 0.4 1 2
0:04:t2 6.5 211 4.0 14.6 4.2 1.02E-05 0.6 1.5 0.9
0:04:53 8.0 19.6 426.0 11.6 4.9 9.35E-06 1.0 1.5 1.5
0:05:36 9.5 17. 3.0 8.4 5.6 1.13E-05 1.1 1.5 1.7
0:06:20 11.0 1.0 33.0 5.0 6.3 9.64E-06 1.3 1.5 1.9
0:06:51 12.0 1.8 3.0 2.8 6.9 9.09E-06 1.2 1 1
0:02:41 1.0 13.7 25.0 0.0 6.9
0:00:18 1.5 12.0 37.0 -250 7.1 6.77E-05 1.1 5 1
0:00:24 6. 11 1m 6 7.3 1 72E-.05 OR 5 9
0:00:50 8 196 2. 1. 7.7 1.19E-05 101.51.
0:01:20 95 1. 300 84 1 8.2 1. 13E-05 11 1 1.51.

0:01:53 11,0. 160. 39.0 5.7 88 1.612E-05 1.1 1.5 1.7
0:02:16 18.0 7.9 55.0 -. 1 9.2 1.07E-05 1.2 2 2.
0:02:41 19.5 6.2 43.0 -. 3 9.6 9.54E-06 1.1 1 1.7
0:03:18 1.0 4.7 44.0 -1.3 1032 1.01E-05 1.0 1.5 1.7
0:03:57 22.0 3.6 31.0 -1.4 10.9 9.86E-06 15 1.1
0:04:52 180 79150.16 8 9299E-06 12224
0,05:35 195 62-33 12.5 9.67E-06 IA1,5 1 .
0:06:19 13.2 9-16E-063.2
0:06:50! 1. 11137 93E0

1.00E-04

E
U

I1.00E-05
0U

•-1.00E-06

0.0 5.0 10.0

Elapsed Time (min)

15.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084- 00

Sample I.D. 76-mm Caisson North Radon Test Date:
Cell Pressure = 42.0 psi Diameter of Sample, D = 7.0 cm

Inflow Pressure = 40.3 psi Length of Sample. L = 4.4 cm

Outflow Pressre = 40.1 psi Area of Sample, A = 38.32 cm2

'ressure Difference = 0.2 psi Sample Volume, V = 170.3 cm3

Effective Stess= 1.8 psi An == 1 cm'

ydraulic Gradient, i = 3.2 ac = 1 cm,

eight of wet sample = 340.8 9 Sample Water Content = 21.94% (%)

Wet Density = 2.0 g/cm3  Dry Density = 2.00 g/cm 3

a,,L Cn # o WTof CanLWT ofLCan (+Wat(• *(•oLj tn t a#W'fa I+WetSoil iDrySoil [Gon

_ _ _ } _ _, I_ _ _.,

(a~+~~A* AU 2) (g)_ __g) (g)(a, a__) * A 30.76 128.57 110.97 2

i, lime Inflow OutFlow At H Time K Q.9 104 _ _

(sec) (cm) (nmn) (cnvsec)
0:00:00 00 24.0 0.0 24.0 0.0
1:06:39 64 17.7 3999.0 11.3 66.7 5.89E-06 1.0 6.4
1:53:47 91 14.9 2828.0 5.8 113.8 5.01 E-06 1.0 2.7
2:20a21 104 137 1594.0 3.3 140.4 4.89E-06 0.9 1.3
2:44:56 113 12.8 1475.0 1.5 164.9 4.30E-06 1.0 0.9
3:20:49 125 116 2153.0 -0.9 200.8 4.51 E-00 1.0 1.2
3:54:21 135 10.8 2012.0 -29 234.4 4.75E-08 1.0- 1
4:43:38 14.8 9.5 2957.0 -5.1 283.6 4.30E-06 1.0 1.1
0:00:00 0.0 24.0 -17018.0 24.0 283.6
0:06:41 0.8 23.3 401.0 225 290.3 5.81 E-06 0.9 0.8
0:29:48 3.1 21.0 1387.0 17.9 313.4 5.62E-06 1.0 2.3
0.35:48 3.6 206 360.0 17.0 319.4 4.60E-06 0.8 0.5
0:39:13 3.9 20.3 205.0 16.4 322.8 5.52E-08 1.0 0.3
0:44:58 4.4 19.8 345.0 15.4 328.6 5.61E-06 1.0 0.5
0:57:45 5.3 18.9 767.0 13.6 341.4 4.77E-06 1.0 0.9
1:1209 6.3 17.9 864.0 11.6 355.8 5.04E-08 1.0 1
1:37:57 7.9 18.3 1548.0 8.4 381.6 4.99E-06 1.0 1.6
1:48:22 8.5 157 625.0 7.2 392.0 5.09E-06 1.0 0.6
1:59:26 9.1 15.1 664.0 6.0 403.0 5.07E-0 1.0 0.6
2:11:09 9.7 14.5 703.0 4.8 414.8 5.09E-06 1.0 0.6

er
lent

1.94%

6.3

0.9
1.2
1

1.1

2.3
0.4
0.3
0.5
0.9

1.6
0.6

1.0012-03

E
u

1.00E-04

81.0DE-05

~'1.OOE-08



Hydraulic Conductivitv Test - Omaha - ComDosite Cover

odlIcw Ptsw - 400 Psi

Efbhbvo Sbtn 1.5 Psi 1•. 5 cm,

I . 5 anw
Wddktofwat ' - 22150A a

WatDomb* 20 131M.

K, = a,11*a,, L (Aff) I ~ fm ~ o ~
(a. +a.) A*N 'lAt 4 1c 30,75 110.7 110232 24 30%

I 4. 100 . tinStkwo" 000 . 0
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Hydraulic Conductivity Test - Omaha - Thin Store-and-Release Cover
ASTM D 5084 - 00

Samile I.D. 1uomm IKP Ac-i 5ltltUoW leAT *a: 7'/9MBr ........................
Cell Pressure = 42.7 psi

Inflow Pressure= 424 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Effective Stress= 1.5 psi

Hydraulic Gradient, i= 11.1

Weiaht of wet sample = 21150.0 a

.D= 30.5 cm
i, L= 15.2 cm

Area of Sample, A= 729.66 cm2

Sample Volume V= 11120.0 cm
3

in= 5 cm,

ao= 5 cm"
-a Sample Water Content = 24.7% (%)

- 4 tm3 rl..n r' nit -- 4 NI• ""-fl's: 1 9 D D it 1 90 1CM3

= i*a•f L . [(All)] r' , T of Can WT of Can + WaterL4 W . + WtSoil .DrySol Content(aK )a(,,a)A ( Jt 30 ) 49 1 %M(a,+a,,A A 1<7 30.$ ,1,411.96 1 19W95 124.71%

Date, Time I Inflow IOutFlow At H Time K Oin
(goca I (cm)

20.
23.
0.
4.
8.12.

ig:
20.
23.
0:
4.
8.

-16.
-20.
24.
0.
4.
8.

2.61 11.2 1 -17.4

19.71 3.6 15.7

7M9/2008 00:03.2

7M9/2008 00:31 .0

7/9/208 0=:4.11

2.
0.

24.
20.
16.
_17.
8.

-.
0.

24.

15.
117
7.
3T.
0.

24.
20.
16.

10.9 -17.3

U71-
0.2
0.4
0"5_
0.7-
0.9
0.9

1,1
1.2
1.4
1.6
1.8

318
3.2

3.9

2.3

3.7

3.1
3.8

2.30E-041 0.9

6.87E-041 1.3

3.2 16.2

(cmisec)

7.381-041 1.2

20
17

20
20
20
20

20

20

20
20
20

%0

20

18.5
13

20

23
21
20

19.5
20
20

24
24
21
20
18
17

23

11.1 1 -15.9 2.40E-041 1.0

8.5 7.2 2.99E-041 1.2

719/200800:43.461 20. 11.1 1 -16.6 2.281-041 0.9

1.2
8. 7.4 8.0 3.19E-041 1.1 21

I OlE-OS

1.0lE-05

,0 -

00 t0 20 3ý0

2.0

1.8

10

14

. 1.2

10a0.

08

:A

02

0.0

A .'~

4C0 .0

00 10 20 3,0Deeamed Time (rain) 4V0 50
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Hydraulic Conductivity Test - Omaha - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 150-mm Omaha DCRDF Al Shallow I Test Date: 7114108

Cell Pressure = 427 psi [ Diameter of Sample, Q = 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 = 7.6 cm

Area of Sample, A= 182.4 cm
2

Sample Volume, V = 1390.0 cm
3

an = 5 cm
2

aout = 5 cm'

Weight of wet sample = 2366.8 (g) Sample Water Content = 28.3% (M)
Wet Density = 1.7 g/cm3 I Dry Density = 1.70 gtcm3

K , = L 1 + Wet Soil r Icontent

(a,.+a,)A*N )(Afl) 30,94 1 2491 10418 2830%
Y - U - I - - Y -, - q - p -,

Date, Time I Inflow 1OutFlow At H Time K 0ýI Qn Qin
+------4.

(Cm)

7/14/08 00:53.57
7/14/08 01:25.55
7/14/08 01:51.17
7/14/08 02:1944
7/14/08 02:50.30
7/14/08 03:23.83
7/14/08 00:00.00
7/14/08 00:17.99
7/14/08 00:40.06
7/141W 01:03.54

14F08 011:884
7/14/08 01:55.94
7/14/08 02:25.08
7/14/8 02:57.10
7/14/08 03:31.99
7/14/08 00:00.00
7/14/08 00:19.24
7/14/08 00:42.34
7/14/08 01:06.82
7/14/08 01:33.00
7/14/08 02:01.10

21 .1 3.51 30.9 1 -17.5

3.01 21.71 18.0 1 18.7

(mini

0.3
0.9
1.4
1.9
2,3
2.8
3.4
3.4
3.7
4*1
4.5
4.9
5.3
5.8
6.3
6.9
6.9
7.3
7.6

2.91E-041 1.0

(cm18ec)

2.94E-041 1.0

3.34E-041 1.0

20
15

15

15

15

75-

15

W

15

15

15

20
15

15.5
15

15.5

15.5
15.5
15.5
15
15

15.5
15
15

15.5
15.5

12.01 12.51 25.3 1 0.5 2.82E-041 1.0

21.( 3.41 32.0 1 -17.6

6.01 18.61 23.1 1 12.6 2.76E-041 1.0

15.( 9.41 28.1 I -5.6 1

1 00-E03 20

18e"ee'e-*%e- 4..- 4ee 4..4.4 .. 4- -,, ... 16 tl

S100E-04 14

1 2

51 0
I1006-05 10 8

06

OA
100E-06 02

00 20 40 60 80 100 120
EhIp..d TI. (raIn) 08

00 20 40 80 80 100 120
ElwpsdnTim (raIn)
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Hydraulic Conductivity Test - Omaha - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 75-mm Omaha DCRDF At-Shallow I Test Date: 7131108

Cell Pressure = 38.1 psi I Diameter of Sample, D = 7.6 cm
Inflow Pressure = 37.5 psi
Outflow Pressre = 37.0 psi

Pressure Difference = 0.5 psi

Length of Sample, L = a cm
Area of Sample, A= 45.6 cm

2

Sample Volume, V = 173.7 cm
3

a,= 1 cm
2

Effective Stress = 0.85 psi

Hydraulic Gradient, i = 9.2 1 = I cm
Weightofwetsample= 279.9 (g) 1 Sample Water Content = -405.5% M )

Wet Density = 1.6 g/cm3 j Dry Density = 1.68 g/cm3

Ca *a Lrfa [Wr of CanW oftCan +Water
a,.~~ ~ Wq., Ljn I+W~~i Dr Soil LContentK,~ aaAN~l(H) (a) I (g)~)l IM

I (,,+ ,)A Atk7 30.78 11244.8 -405.46%

Date, Time Inflow I OutFlow At H i Time K 0,r1 CL. Ch.

-(cm) (rnin) (cm/see)
7131/08 00:00 ' 00 0ý0 24.3- 24.0- 6.W
ME 51.3m 1.5 ---- M 64- 6 -71-1 1- 1 --- 3-2-5975 0.9 1.5 1.4
7/31/08 0215.94 2.5 71.3 19.1 - -rilm - 1.0 1 1
7MIO-8 03F.8-7 579 20.2 104.0 4.0 2.13E-05 1.0 1.4 1.4
7/31/08 04:47.68 4.5 In 47- 8 --- 2-(%M 1.0 0.6 0.6
73-1/0-9:51.33 3.7 18.4 163.s '-70- -- 7 WM 1.0 1.2 1.2
7MM-06:02.78 6.7 17.4 91.4 10.7 8.0 11.9515-05 -0 11 i
7)31/08 00 18.5 77.7 9.0 9.3 2.. E-M 1.1 0.8 1 0.9-7 11.0 1.93 1.0
V31 fO8 11:00.96 ks 6.3 -1OOT-- 7.0 1
V31/08 00:00.00 0.0 245-Wl -0 - 4=0 1`1.0 Z14 1 1.0 -8.5 -8.5
MUM 00 19- 9 -22.6 11.3 5.01 1 1.0 0.7 0.7
MUM 04 3.4 20.9 -08-2- -1 T2-- 15.1 IM 1 1.0 2.7 2.7
U31108 05:: .65 4.0, 19.9 55- 5 -13-9 16.1 .8915-051 1.2 0.6 0.7
7431/08 07: 3.46 5.4 18.5 129.8 13.1 1 1 .81 1;;0 1.4 1.4
7431/08 08:52.55 6.4 In 99.1 1 11.1 19.9 1 1.78E-05 1.0 1 1
751M I O.M 7-5 - 7.5 16.3 12 .2 8.8 21.9 1.7615-05 1.1 1 1.1 1.2
W31M 14. 1=73 9.3 14.5 208.0 1 33 2.4 1.7215-05 1.0 11. 1.
7/31 /08 18'. 1=84 121 1.6 29.3 1 . 1.0 1 1.8 IA
MIM 2771-13- R.3 9.3 555 3 -5.2 38.5 1.545-o5 1.0 3.4
7131M 31-478-3r- 15.8 8.0 2551 1 -7.8 42.8 1.481545 1.0 1.3

1I OE-03 20

1.00E-04 1 A12

10

0AI OOE-06 . " .. o. .- .. . . ...0

02

00 10.0 200 300 40T0 500

EIps.ed Ti"me 0 l) 0 D
0.0 50 100 15<0 20.0 2500 300

1 1 lapsed TI.. (Wfln)
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Hydraulic Conductivity Test - Omaha - Thin Store-and-Release Cover
ASTM D 5084 - 00

SamDle I.D. 305-mm DCRDF A013-T2 ITool Test Date : 719108

Cell Pressure = 42.7 psi
Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, i= 11.1

Die .D= 30.5 cm
B.L = 15.2 cm

Area of Sample, A = 729.66 cm2

Sample Volume, V = 11120.0 cmo
a1 = 4 cm

2

ao8 : 4 cm'

Weight of wet sample = 20900.0 g Sample Water Content = 24.8% (%)

Wet Density = 1.9 g/cm' 1 Dry Density = 1.87 glcm'

a. *a L (A J Can # WrTofCan !+WIt of l Ca SToil C n+W tein ot+Wet Soll 1DrySoiIl Content
KL L (g) (g) (g)

I (a,1,+ ,,,A *At (Al 2) 30.87 1165.59 1138.86 124.76%

'-'-F-
Date. Time-

i

20.0 4.5 .6 -15.

4.0 2.7 4.0 16.5
8.O 16.8 5.4 8.8

12.0 12.6 5.8 0.6
18.0 8.5 - 6.1 -7.5
20.0 4.6 6.7 -15.4
24.0 0.4 6.9 -23.6
0.0 24.8 0.0 124.8.
4.0 20.6 4.1 16.6
8.0 16.8 5.4 8.8

12.0 12.8 5.7 0.7
16.0 8.9 6.1 7.
20.0 4.4. 5.9 -15.6
24.0 0.6 7.5 -23.4

Time K Q,,IO•n
Qý*/ chn

0.1
0.2
0.3
0.4
0.5
0.6
0.6
0.7
0.7
0.8
0.9
1.1
1.2
1.-2
1.2
1.3
1.4
1.5
1.6

(cmlsec)

3.26E-041 1.0 1 16

1.0 1

3.24E-041 1.0

3.36E-041 1.0

16
16
16
16

16
16
16
16
16
16

16
16
16
16
16

-16

16
16.8
16

16.4

16.4
15.6
16.8
16.4
15.6
16.8

16.8

16r2

15.6

15.2

00:27,S
3 00:341
18 00:0M.
300:04.'
18 MS:.,'

1.8 1 3.30E-041 1,1

1.9
2.0
2.1
2.2
2.3

3.31E-041 1.0

2.89E-041 1.0

1 OOE-03

81 OOE-05

20

18

16

14

£ 12
0

10

&08
0,6

04

02

00

- a. ~ ~ fN.

00 05 10 1i

ElapWs Tirl (r1M)

20 25

00 05 10 15
Bap..d Tim. (min)

20 25
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Hydraulic Conductivity Test - Omaha - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm DCRDF A011- (Top) Test Date : 711198
Cell Pressure = 4217 psi

Inflow Pressure= 424 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi
Effective Stress= 1.5 psi

Hydraulic Gradient, i= 11.1

D18 30.5 cm
15.2 cm

Area of Sample, A= 729.66 cm
2

Sample Volume, V = 11120.0 cm
3

ajn = 4 cry

aod = 4 cm"

Weight of wet sample = 19900.0 1 Sample Water Content = 24.2% M%)
Wet Densit = 1.8 g/cm3

I Dry Density = 1.79 g6cme

a,.* L a wn - WT of Can WT of Can + Water

K_ I + wetsoIDr Soil JContent

I (a,.,+"q-..) A *At i'L•/ , I k7 30.85 153 1 129.17 124.24%

DatT~eIJ uflo Otlowl At -H -Tim -K -Ic.1 Q

(Se) (cm) (min) (cmIsec)
0.01

0.2

12.0
16.0
24.0
24.0

12.1
6.'

4.:
07

12.01 12.11

4.6
5.0-
5.0-
57r
10.0

4.3

4.r

6.27
5.2-
60.0

4.5

5.0
4.6
OT

0.0
4:15
8.0

12.0
M6.

20.15
M4.
O07

24.1
20.,
IT.'

3.,
0.1

24.71

0.0
-7.9

245.8

-16.0
8-23.

0.1

-16.3
-24.0
24.8
1=6.
8.2
00

-7.9

-582

0.7 1

0.9

1.11
1.27
1.2

1.4
1.5
1.-5
1.6
1.7-

1.9
1.9

2.0
2.1
=2.
2.3

4.31 E-04
4.427E-0-4

3.97E-04

4.23=-04
4.26E90

4 16E-O
4.36E-0

1.0

1.21
1.0

1.0
1.0
1.0

1.07
1.0

16
16
16
16

16
16
16
16
16
16

i1
1616

15.6
17.6
16.4

16.4
15.6
15.6
16.4

18.8
15.6
16.4

7/21/2008 00:12.881 12.01 12.41 4.5

24.0 0.: 5.6 4.02E-04 1.0 16 16

1 OE-03 20

1.00E-04 1.4

c 1.2

1 0E-05 08~0.6
04

100E06 01

0.0 0.5 10 15 20 2Z
IElaplld Time (rin) 0.0

0.0 00 10 15 2.0 2,5
EItWod Ti" 8"kin)
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm DCRDF A02-S1 Deep Test Date: 5130108

Cell Pressure = 42.7 osi
Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

Effective Stress= 1.5 psi

Hydraulic Gradient, i= 11.1

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

Area of Sample, A = 729.66 cm
2

Sample Volume, V = 11120.0 cm
3

ajn = 5 Cm
2

a.., = 5 cm,

Weight of wet sample= 19800.0 g Sample Water Content = 24.9% M%)

Wet Density = 1.8 g/cm3
Dry Density = 1.78 g/cm3

K = n *a t L ( ) •Can# WrofCan W"of Can WTofCan+WaterL~~ Cn# Vota Wet Soil Dry Soil Content
"K L () 9) (g%

I (a+~ A*, (At 2)J X3 30.4 107.1 91.8 24.92%

- - q. -
Date. lime I Inflow I OutFlow I At H Time K QmIQ.~ I

*~~~~w 4h I - *---4 - *
(Seec I (CM) I (min) I (CM180c)

11I OOE-03

I ODE-04

1 CO-0

20

1i

16

14

S12

-10

0.8

06

04

02

00

,-,,( ^, -*- --- Oqtý -
A--:ý

00 05 10
El~p..d "lnt (rain)

15 20

11

00 05 10 15
Elopmed Time (rain)

20

D-111



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

Sample I.D. 150-mm Omaha DCRDF A02-Sl -Deep Test Date: 7115108

Cell Pressure = 42.0 psi
Inflow Pressure 40.5 psi

Outflow Pressre = 40.1 psi
Pressure Difference = 0.4 psi

Effective Stress 1.70 psi

Diameter c
renat h

Area c

.D= 15.2 cm
s. L= 6.4 cm
-, A = 181.5 cm

2

Sample Volume, V = 1161.3 cmn

An = 1 cmI

Hydraulic Gradient, i = 4.4 1aIt= I o1"v
Weight of wet sample = 2128.1 (9) Sample Water Content = 30.0% (%)

Wet Density = 1.8 gicm3
Dry Density = 1.83 g/cm

3

af, a,, L (AH l{ of CaW ofl a~te
n "" (g)- I ()iI (g) C t(%)(a,,, _+a .) LA rt A )J HI 30.9 1 .39 114.35 30.01%

Date.Time I Infl%

7122i0 01:12371

ow OutFlow At H
(c) (cm)

5.0 2.C 8.7 15.0
9.0 18.0 11.0 7.0

12.0 13.6 9.r 1.0
14.0 11.0 7.9 -3.0
16.0 9. 9.3 -7.0
7.3 7.. &1 -10.0

20.0 5. 17.5 -15.0
0.0 24.0 0.0 24.0
4.0 f. 7.9 16.0
8.0 16.0 10.7 8.0

11.0 13. 0.7 20
13.0 11. 7.5 -2.0
15.0 9. &8 -8.0
17.0 7..0 10.5 -10.0
19.0 5. 18 -14.0
0.0 24. -67.8 24.0
3.0 21.0 6.2 18.0
7.0 17. 1 .5 10.0

10.0 14. 9.6 4.0
12.0 12., 7.4 0.0
14.0 10. 8.6 -4.0
16. 8. 10.2 -8.0
18.0 6.. 12.4 -12.0

Time

(rin)

0.3

0.6
0.8
0.9
1.2
1.2

13
1.5
1.7
1.8
1.9
2.1

2.4

29

32
3.4

1.0 2
2

1.5
2.5

4
4

3

"T2

2
2

3
4

2
2

1.5
2.8

4
3

72
2-72

4

K I Q-IO0

3.21 E-041 1.0

7/2208 01:04.841 3.15E-041 1.0 1 2 1

1.0 1 3 3

01:08.41 18 4.5 I 1.0 2 1 2

I OOE-03

I s.05E0

20

1.8

1'

14

. 12

10,0

0.6

0A

02

O0'
00 10 20 30 40 s0

B~p-d T~m (ýMn)

00 1.0 20 30
BopS~d The (min)

4.0 50
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 75-mm Omaha DCRDF A02 S1 Deep Test Date: 7115108

Cell Pressure = 42.1 psi I Diameter of Sample, D = 7.0 cm
Inflow Pressure = 40.3 psi

Outflow Pressre = 40.0 psi

Pressure Difference = 0.3 psi

Effective Stress= 1.95 psi

Hydraulic Gradient, i = 6.6

Lenath of Sample, L = 3.2 cm

Area of Sample, A = 38.3 cm
2

Sample Volume, V = 121.7 cm
3

an = 1 cm
2

aout = 1 cm'

Weightofwetsample= 198.1 (g) Sample Water Content = -466.6% (%)
Wet Density = 1.6 g/cm2 Dry Density = 1.71 gcom3

Ks~ ~ ~ ~~C itn*O~ •(•t) n w'rof Cn J'T of Can•r of Can + watr
T+WetSoil DrySoil Content(aK ,) Agh (g- 4°g) a

It ( roa . + .. ) , *A h3 24.42 113.94 +1-466.58

- p - 'I. - - I - I - Y - Y - I -.
Date, Time

8/1/08 02:04.651

8/1/08 04:01.61
8/1/08 04:38.!'
8/1/08 00:00.0
8/a/08 00:19.4
8/1/08 00:40.2
8/1/08 01:02.9:
8/1/08 01:28.21
8/1/08 01:55.4
8/1/08 02:25.7:
8/1/08 03:12.9
8/1/08 03:39.9.
8/1/08 04:11.1
8/1/08 00:00.3
8/I/08 00:20.9
8/1/08 00:43.4:
8/1/08 01:07.A
8/1/08 01:34.6
8/1/08 02:03.9

Inflow OutFlow At H
e2eC) 2cm)

1.5 22.6 17.0 21.1
3.0 21.1 23.4 18.1
4.5 19.6 25.5 15.1
6.0 18.1 27.4 12.1
7.5 16.6 31.3 9.1
9.0 15.1 32.8 6.1

11.0 13.1 53.7 2.1
12.0 12.1 30.5 0.1
13.0 11.1 37.0 -1.9
0.0 24.0 -278.6 24.0
1.5 22.4 19.5 20.9
3.0 0. 20.8 17.9
4.5 19.4 22.6 14.9
6.0 1, 9 25.4 11.9
7.5 16.4 27.2 8.9
9.0 14.9 30.3 5.9

11.0 12.9 47.2 1.9
12.0 11.9 27.0 -0.1
13.0 10.9 31.2 -2.1
0.0 24.0 -251.1 24.0
1.5 22.4 21.0 20.9
3. 20.9 22.5 17.9
4.5 19.4 24.0 14.9
6.0 17.9 27.2 11.9
7.5 16.4 29.0 8.9
9.0 14.9 B.5 5.9

11.0 12.9 51.5 1.9
12.0 11.9 29.2 -0.1

Time

0.3
0.7
1.1
1.6
2.1
216

3.5
4.0
4.6
4-6

4.9
5.3
5.6
6.1

6.5
7.0
7.8
8.3
8.8

-I.. 4 4

1.31E-041 1.0

1.25E-04 1.0

1.22E-041

K

1.0

Q0- Q.

1.45E-041 1.0

1.5
1.5
1.5

1.5
1.5
2

1
1

1.5

1.-51.5
1.5
1.5

1.5

2
1
1

1.5
1.5
1.51.5
1.5
1.5

-T -
2
1
1

1.5
1.5
1.5
1.5
1.5
2
1
1

1.6
1.5
1.5
1.5
1.5

1.5

1.33E-041 1.0

I

1

1.6
1.5
1.5
1.5
1.5
1.5
2
1
1

I

1.0

I OOE-03

1 OO~E-04

I OOE-08

20

18

16

14

12

0

06

04

02

00

jossss 
sof

00 20 40 60 80 10.0 120 140
El.p~d Time (rain)

00 20 40 60 80 100 120 140
Ellp..d Ti-e (.1.)
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sampm I.D. 305-mm UCRDr A02-TZ
Cell Pressure = 42.7 psi

Inflow Pressure= 424 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi
EffectiveStress= 1.5 psi

Hydraulic Gradient, i= 11.1

Test Da: w13u1
r of Sample, D= 30.5 cm
h of Samnle. L = 152 cm-1

Area of Sample, A= 729.66 cm
2

Sample Volume, V = 11120.0 cm,
an = 5 cm

2

a.:= 5 cm'

Weight of wet sample= 19000.0 g Sample Water Content= 25.4% (%)
Wet Density = 1.7 g/cm3 Dry Density = 1.70 g/cm

3

- WTT of Can + water
KC wet of IDr soa L _Content

(a,.+q.) A *NIAt~ -3 2.1 148.93 1 12729 25.36%

Date, lime IInflow 1 4O 1T 4 T T_____ At__ I___ H__mIK I__IC1.I C. W

613/2008 00:08.7
63200800:15.91
61312008 00:.23.

6/312008 00':.:

61312008 00:00.0

4..0 .0T5 20.7 3.0 1.
8.0 166 5.7 8.6

12.0 12.5 7.2 0.5
1.0 8.7 7.8 -7

20.0 4.7 8.2 -1.
4. .1 . -23.9
0. 24.6 0.0 24.6
4.0 20.6 2.8 1T
8. 16.7 5.8 8.7

12. 1. 7.4 0
16.-

4M 8.3 -15.8
24.0 0.0 8.5 -24.0
0.0 24.7 0.0 24.7
4. 20.7 2.9 1.7
8. 16.7 5.8 8.7

(mlin) (cmIsec)

0.5
0.7
0.7
0.7
0.8
0.9
1.1
1.2
1.3
1.3
1.4
1.5

3.221-041 1.0 20 1 20

7.78E-041 1.0 20 1 20

20 1 20
3.971-041 1.0 20 20

I OOE-03

I
I 1 00E04

1008.-05I
I 080

20

1,8

14

Oa 12
t0

- 10

0.6

0.4

0.2

00
0.0 0.5 1.0 15

BEt.ed Time (min)
2.0 2.5

00 05 1.0 115
Ekp..d Tb.,. (mn)n

2,0 2.5
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm DCRDF A02-S2 Shallow Test Date: 6112108

Cell Pressure = 42.7 psi
Inflow Pressure = 42.4 osi

Outflow Pressre = 40.0 psi
Pressure Difference = 2.4 psi

Effective Stress= 1.5 psi

Hydraulic Gradient, i= 11.1

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

Area of Sample, A = 729.66 cm
2

Sample Volume, V = 11120.0 cm
3

an = 5 cm
2

ao0 = 5 cm,

Weight of wet sample = 20000.0 g Sample Water Content= 26.0% (%)
Wet Density = 1.8 g/cm3 I Dry Density = 1.79 g/cm2

a.- *a L (AU) Can# WTofCan WTofCan WTofCan +Water
S=WetSoil Dry Soil Content

(a,, +a,)A* (•t RC4-2 24.47 132.74 110.4 26.00%

- C - C - F - I - 9 -
Date. Time I Inflow IOutFlowI At H I lme K QmIr . Oh.

Q-1 a. 1 Qn
(cm) (min) (cmIsec)

)8
)8
)8
)8
'tn

).41

6.0 19.0 13.7 13.0
9.0 16.3 16.9 7.3

12.0 130 20.5 1.0
15.0 9.8 23.0 -5.2
18.0 6.4 22.9 -11.6
21.0 310 25.3 -18.0
24.0 -0.2 26.6 -24.2

0.0 24.8 0.0 24.8
3.0 20.8 2.4 17.8
6.0 19A 11.3 13.4
9.0 17.1 15.6 8.1

12.0 14.0 19.0 2.0
3 10. 21.5 -4.2

18.0 7. 23.2 -10.6
21.0 4.0 24.7 -17.0
24.0 0.5 26.2 -23.5

0.1 24.8 0.0 24.7
3.0 20.9 2.7 17.9
6.0 19.0 12.9 13.0
9.0 16.3 17.1 7.3

12.0 13.1 20.1 1.1
15.0 9A 22.3 -5.2
18.0 6. 23.6 -11.5
21.00 2.9 25.0 -18.1
23.6 0.0 23.0 -23.6
0.0 24.9 0.0 24.9
3.0 21.0 2.7 18.0
6.0 19.2 12.9 13.2
9.0 16.5 16.6 7.5

12.0 13.2 20.0 1.2
15.0 10.0 22.1 -5.0

15

1 2.5

17

1.0

1 4.5 8.69E-051 1.1

15
f15
15
15
15

T45
15
15
15
15

15
13

15

15
15

15.5
16
17
17

17.5

19.5
9.5

13.5
16

16.5
16.5
18

14.5

19.5
9

13.5
16.5
16

8.831-051 1.1

8.42E-051 1.1

7.6 1.05E-041 0.6

1 8.6 8.775-051 1.1

1 00E-03

•1, 00E-04

100E05

S
I 00E0.0

L ý$@ I ý*
20

18

16

104

a 12

06

04

02

00
00 20 4.0 60

E1psd Time (rain)
80 10.0

00 20 40 60
EI.P..d Tim. (rain)

80 10,0

D-115



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

sample l.D. 150-mm Omaha DCRDF A02-62- Test Date 7115108
Shallow

Cel Pressure = 420 05 i IDiameter of Sarmole D= 15.2 cm
Inflow Pressure . 40. 5 si

Outflow Pressre = 39.5 psi

Pressure Diference= 1.0 psi

Effective Stress = 2.00 psi

Hydraulic Gradent i = 9.2

Length of Sample, L = 7.6 cm

Area of Sample, A= 182.4 cm
2

Sample Volume, V = 1390.0 cm
3

an = 1 cm
2

a, = I cm,

Weightofwetsample= 2463.2 (g) 1 Sample Water Content= 29.2% (%)
Wet Density = 1.8 g/cm3 I Dry Density = 1.77 glcm,

Con Wr fCnw of Coa WoftCon+*water
a,, at L""" L4T . L +W~±.~~oH Dr0f jContent

I (a1, +a,,)A * N iAt 2 K_3_7___3 178 2.2

Date, Time Inflow OutFlow at H lIme mK 06d/ qn Ch

7/18 0 00:23.78 1.5 22. .8 21 0.4 2.55E-05 0.8 15 12
7/18/08 01:02.06 5 21. 383 19.3 1.0 1.20E-0 1.0 1 1
7118108 02:01.11 40 20.3 5.0 1 2. 1. - 10 1 .5
7/18M 03:02.84 5.5 18.3 617 1 30 1.19E-09 .115
71108 04:08.02 .0 17. .2 103 4.1 1.17E-05 1.0 15 15
7/18M08 05:17.46 8.5 15.8 89.4 7.3 5.3 1.14E-05 1.0 15 15
7/14 0 .52 10.0 14. .1 4.3 6.5 1.13E 1.0 15 15
7/18 0 :48.33 11.5 12. 5.8 1.3 .8 1.13E-0 1.0 1.5 1.5
7118/08 09:07.92 1. 11.3 81.8 -1.7 9.1 1.10E-05 1.0 .5 1.5
7/18108 10:33.45 4.5 9. 85.5 -4.T 10.8 1.09E-0 1.0 1.5 1.5
7118108 12:04.55 8. 91.1 -7.8 12.1 1.11E-0 1.1 I .6
7118/08 00:00.00 0.0 24.0 0.0 24.0 12.1
7118/08 00:21.01 1.51 22. 21.1 21.4 12.5 2.77E-O

1.20E-0
1.15E-O

-1.13w-

0.7 1.5 1.1

5.51 15.2 1 1.0 I t

7/18/08 I

7/18/08 12.33.41 16.0 8. 102.9 -7.7 24.7 9.50E-0 1.0 1 1.5 1.5

I O0E-03

1 000E04

1 00E-05

100E0.0

20

1.8

16

14

&12
S1.0

06

0.4

02

00

4

00 50 100 15.0 200 250 300
Elop~ed Tim* (min)

00 5.0 100 150 20.0 250
swel~d Time (rmin)

30.0
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 75-mm Omaha DCRDF A02-S2-Shallow Test Date: 7114108

Cell Pressure = 42.0 psi Diameter of Sample, D = 7.0 cm
Inflow Pressure = 40.5 psi Length of Sample, L = 3.8 cm

Outflow Pressre = 40.0 psi Area of Sample, A = 38.3 cm
2

Pressure Difference = 0.5 psi Sample Volume, V = 146.0 cm,

Effective Stress= 1.75 psi ain = 1 cm7'

Hydraulic Gradient, i = 9.2 aout = 1 crn

Weight of wet sample = 242.3 ()1 Sample Water Content = -50683% (%)
Wet Density= 1.7 g1cm Dry Density= 1.75 g/cM

3

a. *a L Can #A~ WTi of Can Is f wIwofca +Ivmnen(- (g () ( )
(at , T)nf A* At l hi 3084 16.13 I I -5M.26%

Date, Time I Inflow jOutFlowl At [I N l ime [ K ~ I 0ý 4 h I _____

(seec) (cm) (mln) (cmlmec)

8.SaENO
1.0
1.0
1.0
0.9
1.0
1.0

1.0
0.9

1.5
0.8
11.2
0.8
0.7
0.8

0.5
0.7

o11.5
0.8
1.1
0.8
0.7
0.8
1.1

0.5
0.6

1.6

7/31/08 5a:21.3
7131/08 00:.00.03
7/31/08 03:27.7:
7/31/08 08:07.6'
7/31M08 17:20.81
7/31/08 27:13.0
7/31/M8 43.13.5
7/31/M 00o00.01
7/31/08 05,153
7/31/08 08:065.4
7/31/08 2MA41.M
7/ 30 71:57
7/31/08 35:13.8,
7/31/08 38:45.7:,
7/31/08 42:093
7/31/08 48:07.3

53:577.

3.
4.:
4..

5. 3 1

Is, 4aQ.8 12.8 155.6

1 OOE-05

1 00E-08

1 000-07

1 000-00

20

14

10

14

= 1.2

08

06

04

02

0.0

'9.

00 200 400 600 800 I1W0 1200 1400 1600 1800
BE.p..d TI.. (r.ai)

00 200 400 600 800 1000 120.0 1400 10W0 1800LBioIoTine*(rain)
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 -00

Sample I.D. 306-mm DCRDF A-2 Top Test Date: 6117108

Cell Pressure = 42.7 isl
Inflow Pressure= 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi

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

Area of Sample, A = 729.66 cm 2

Sample Volume, V = 11120.0 cm 3

an = 5 cm
aout = 5 cm,

Effective Stress = 1.5 psi

Hydraulic Gradient i= 11.1
Weight of wet sample= 19700.0 _ Sample Water Content = 22.5% (%)

Wet Density = 1.8 g/cm 3
- Dry Density = 1.77 pcm3

a. *o.t T L Can. WTofCan wr of Can WT of Can +,Water

K +WetJSoh DrSo_ IContent(a + q)- A * V M R 04-2 T -24.47 13114 I 111.16 1 2247%

Dete.Time I Mm 10utFlowl At 11 H I Time I K I 0a.*1 Oin I Chn I QwA

(sec) I (cm) (min) (cm/sec)
0.T1

3.,
67

12.7
15.1
18.
2=.7
24.1

3.4 1 18.0
0.2

0.5

0.8

1.2
1.2
1.3
174
1.5

5.53E-041 1.3 15 19.5

15 I 15

6/17M2008 01:12.61
8117/2008 00:00.0(
6/1/2080:03.1;

6/17/2008 00:10.31
6/t7/2008 00:18.71
6.M/1720 00:28.0X

6U17/2008 00:37.7E
s/t7200 00:41.4.=

6/1712008 00:59.7!
6117/2008 01:12.5!
am7/00 MAU O0.O
am7/0 0M:03.OM

0. 12.5 1 -24.0 1.72E-041 1.0 15

15
15

15.5

-9-
1.1

14.71 8.3 1 5.7 2.08E-04 1.0 15 14.5
15.5
13.5
14.5
=15
15

27120.61 3.7 1 17.6 5.37E-041 1.4 15

6117/2008 00:38.921

/1712008 01:13.781 24.' 0.1 12.6

I 00E-04

I 000E-04

I 00E-05

1 00E-0

2.0

1.8

14

14

12

10

& 0.8

0.6

02

0,0
00 0.5 1.0 1 5 20 25 s0 35 4.0

Elap.d Time (min)
00 05 1.0 1.5 2.0 2.5 3.0 35 4.0

ElIopd Tim. (rain)
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 150-mm Omaha DCRDF A2 Top Test Date: 7115108

Cell Pressure = 420 psi Diameter of Sample, D = 15.2 cm
Inflow Pressure = 40.0 psi
Outflow Pressre = 39.5 osi

Pressure Difference = 0.5 psi

Effective Stress = 2.25 psi

Length of Sample, L = 7.6 cm
Area of Sample, A= 181.5 cm

2

Sample Volume, V = 1379.1 cm
3

ai = 1 cm

Hydraulic Gradient, i = 4.6 1aout = 1 cm"
Weight of wet sample = 2403.2 (g) Sample Water Content = 28.5% (%)

Wet Density = 1.7 g/cm
0

1 Dry Density = 1.74 glcm3

a.*a,, L ~(AHI)I. Can # WT of Can WTof CarWT of Can +Water
_WetSoil _DrSoil IContent((g) + ) Ag3 I 111-{- •roa.,) t 4 (A ., A3 25.2 135 .8 111.3 128.46%

Date, Time I Inflow JOutFlowj At I H I Time I K I C6L' I Q4. 1 0'. 1 Q
(sec) I (cm) (mini (cm/sec)

7/15/08 00:4
7/15/08 00:4
7/15/08 00:5
7/15/08 00:0
7/15/08 00:0
7/15=08 00:1
7/15/08 00:2
7/15/08 00:3
7/15/08 00:4
7/15/08 00:4
7/15/08 00:5
7/15/08 00:0
715M0 00.0

7/15/08 00:1
7M15/08 00:2
7A15/08 00:3
7A15/08 00:4

OO0 0.0 24.0 0.0 1,24.v 0.
73.82- 3.0 20.7 4.8 1767 00i
T-46 7.( 11617 7.6 9.7 0.2
.1.61 1t.0 28 . 1.8 0.4

30.12 14.0 9.7 8.5 -4.3 0.5
.822 17.0 6.8 10.1 -10.2 0.7

8.87 19.0 4.7 8.7 -14.3 0.8
,9.35 21.0 2.7 10.5 -18.3 1.0
0.00 0.0 24.0 0.0 24.0 1.0
60.8 3.0 20.7 5.8 17.7 1.1
2.68 7.0 16.7 6.9 9.7 1.2
:41.8 12.0 12.8 9.2 1.8 1.4
0.38 14.0 9.7 8.5 -4.3 1.5
0.58 17.0 6.7 10.2 -10.3 1.7

9•6 19.0 4.7 8.7 -14.3 1.8

59.40 21.0 2.8 10.1 -18.2 2.0
0.00 0.0 24.0 -59.1 24.0 2.0
682 4.0 19.8 6.8 15.8 2.1
4.68 8.0 15.8 7.9 7.8 2.2
.4.17 12.0 11.8 9.5 -0.2 2.4
33.04 15.0 8.8 8.9 -6.2 2.6
43.91 18.0 5.8 10.9 -12.2 2.7
58.4- 21.( 2.8 14.2 -18.2 3.0
F0.00 0.0 24.60 -58.1 24.0 3.0
90-.8 3.0 2065 5.1 17.5 3.1 1
4.86 8.0 15.3 9.8 7.5 3.
24.57 1260 11.5 9.7 -0.5 3.
:33-5 15.0 8.5 8.9 -6.5 3.
44C5 18.0 5.5 11T0 -12.5 3.

53.6 20.0 3.5 9.1 -16.5 3.9
05.3 22.0 1.6 11.7 -20.4 4.1

8

4.40E-041

1.1

4.44E-041 1.0

4.27E-041 1.0

3
4
4
3
3
2
2

4
4
4
3
3
3

3
5
4
3
3
2

4
3.9
3.1
2.9
2.1
2

3.3
4

3.9
3.1
3
2

1.9

4.2
4
4
3
3
3

3.5
5
4
3
3
2

4.51E--041 1.0

00:
00:
01:

I 0Q-02

1.00E-03

1 DOE-04

OOE-05

4.48E-04 1.0
E-04 1.0

20

18

16

1A

12

10

080

06

04

02

00
00 10 2.0 3.0 4,0 50

ElI.p.d Tim. (ra1n)
00 10 20 30

EIkp..d Tim (.1.n)
40 50
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Hydraulic Conductivity Test - Omaha - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample LD. 75-mm Omaha DCRDF A2 Top Test Date: 7115108

Cell Pressure = 420 nsi IDiameter of Sample D: 70 Cm
Inflow Pressure 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi

Effective Stress = 1.75 psi
Hydraulic Gradient i = 9.2

Length of Sample, L = &8 cm
Area of Sample, A = 38.3 cm

2

Sample Volume, V = 146.0 cm
3

a0n = 1 cm
2

a.= 1 cm,

Weightofwetsample= 2524 (g) Sample Water Content= -404.9% C")
Wet Density = 1.7 /cmn Dry Density = 1.80 glcm3

K=~~~~~~~~ a 1  a L [A 1 ] ___w ofa Caj W of Can +Water 1
S (g)j Ia -iT-g)::~i: I- -g)--I---%)

I a,,+ .) *&6 0.L 125. 1_ _ 1 -40485%]

Dat*,Tlmo Inflow jOutIkwjA'!I H ITimeI KIQ I QinI Qý IC. Qg
fisne faml I (min) I (cmlaecl

UU:3 .b8/1.08 01:42.28
811M08 02:31-51
8/1108 03:25.87

8/1/08 04:27.25
8/1/08 05:36.R5
8/1/08 00:00.0R
8/1/08 00:19.45
8/1108 00:59.92
8/1108 01:42-02

811/08 02:26.95
81/08 0317.45

8/1108 05:16.58
8/1108 00:00.0&
8/1O08 00:18.23
8/1108 00:59.73
8/1008 01:43.75
8/1/08 02:31.58

17.9 1 1.0 1 8.88E-051 1.0

1.0
1.0

1.0
1.0
1.0
1.0
1.0

2
2

-F
2r

2r

2T
2T
2T

-r

2
122
1.9
-2
2

1

2
2r

0.01 24.01 -316.6 1 24.0 10.9
1t.T
11.9
126
134-7.01 17.01 47.8 1 10.0 8.82E-051 1.0 2

22

2
2
2
21.0

1 OOE-03 20

Io 1.4

10 SO f_________M __I _____1________

I OOE-05 08

02

02

100E-06

B d T. (.In) 0000..0

00 50 100 150 20.0
Iapo.d Time (min)
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Hydraulic Conductivity Test - Poison - Composite Cover
ASTM D 5084 - 00

Sample I.D. 305-mm Poison Cony Below Memebrane-t Test Date: 11112/08
Cell Pressure = 41.8 psi Diarneter of Sample, D = 30.5 cm

InflowPressure= 41.0 psi Lenoth of Sample, L = 14.0 cm
Outflow Pressre = 40.0 psi Area of Sample, A = 729.66 cm

2

Pressure Difference = 1.0 psi Sample Volume, V = 10193.3 cm3
Effective Stress= 1.3 psi An = I cm•

Hydraulic Gradient, i = 5.0 ao= 1 cm'

Weight of wet sample= 15850.0 a Sample Water Content = 11.5% (M)
Wet Density = 1.6 g/cm3 Dry Density = 1.55 9/cm3

a. *a4t L 4 .(AHJ) Can# W WT oCan WT of Can +ljVterKIn u I+weSol I~rSod 10ontent

= (a, +a.)A*At i()f' kil 3058 4 8827 1148T%

DateTime IInflow ____low At__ IH I me K J.SQ .,j Qlm I Q=._

UO (1ec) (acin (minl (altlec) If

112 0.5 1 0.6
I

1 DOE-03

I OOE-04

20

18

1.0

14

1.2

I.,
08

0A

02

00

-- I'--

00 20 40 60 80 100 120 140 160 180 200

Elm4n"nr. (Wrain
00 20 40 60 80 100 120 140 160 180 200

EIM,.d TIm- (rnin)
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Hydraulic Conductivity Test - Poison - Composite Cover
ASTM D 5084- 00

Sarn 1/00

psi
Inflow Pressure = 40.7 psi Length of Samole, L = 6.4 cm
Outflow Pressre = 40.0 psi

Pressure Difference = 0.7 psi
Effective Stress = 1.7 psi

Hydraulic Gradient, i = 7.8

Area of Sanple, A = 182-41 cm2

Sample Volume, V = 1158.3 cm3

An = 1 cm2

a0A = 1 crn

Weicht of wet sample = 2207.7 a I Samole tater Content = 26.1% (%)
Wet Density = 1.91 glcm' I Dry Density = 1.51 g1r

aK a, L __ L Ci#AA"n/T~r (g) I (g) I (g)I N%
I a1, +a~,,d,)i A*,At I A 31 1128.361 105.63 126.09%

u-u-p.- -
DateTimne I Inflow lOutFiow At I H Time

18.1

40.6
126.1

134.5
145.1
160.2
170.0
1942-
203.1
2183
234S
23,0.
25,9-

K

all
RJ
25
Rl
EN
25
Rd
YJ
Ri
a)A

Q-1 Gl I Q

0.9
0.9
1.2

Z12:45 101 14.31 11922 3.6

II

r~07

t 00008

20

1.8

1.6

14

§2

(*a

0.8

CA

02

00
00 00.0 1000 1500 2000 250.0

Eum Timet (or4

00 500 1000 1500 2000 2500 3000
*Mswd Tkne OWN

11
IL
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Hydraulic Conductivity Test - Poison - Composite Cover
ASTM D 5084- 00

ample 1.D. 7"i1m Poison Eonv Below Memebrane-1 Test Date: 1213110e
Cell Pressure = 41.8 psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.6 psi

Hydraulic Gradient i = 11.1

Diameter of
Lenath of,'

= 7.6 cm
= 3.2 cm

Area of Sample, A = 45.80 cm2

Sample Volume, V = 144.8 cm
3

a, = 1 cm7

ao = 1 cmI
Weight 249.5 a Sample VWater Content = 24.1% (%)

1.72 g/cm0 j Dry Density = 1.39 9/cm
2

am. *at L L (H d CMi# WfCnToanWo an+Ve
(at SI+a) A D r S oll C oAt1 4t

I{ Lnk A 31 1134.66 114.56 24.07%

I. - I - I - I -
Date, Tkne I Inflow IOutFlowI At H Time K QOIQ•. O,

(lef) I (cm) I (min)

1 OOE05

1 0.-.7

20

18

16

14

Z 12

10

06

04

02

80

K --

00 500 1000 1500 2000
BMpd T" nk Q 2500 3000

00 500 1000 1500 2000 2500 3000B"~m T, m 11M W
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Hydraulic Conductivity Test - Poison - Composite Cover
ASTM D 5084 - 00

Sample I.D. 305-mm Cony Below Membrane-4 Test Date: 11117/00

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

Dimmeter of Sample. U = 3U.5 cm
Length of Sample, L = 15.2 cm

Area of Sample, A = 729.66 cm
2

Sample Volume, V= 11120.0 cm
2

An = 1 cm,

a0o = 1 cm,Hydraulic Gradient. i = 5.1

Weight of wet sample = 21800.0 a I Sample Water Content = 21.8% (%)

Wet Density = 2.0 g/crns Dry Density = 1.96 p/cm2

K =a~,,*a,, L ( H) Can # ____I C n V' o an +I'rofCn ~ae
(q,+qjA* L \2~ IJ Be 30.36 1 ý11734 11.84 H1%

Date, Time Inflow utiFlow At H Time I K Qr I C n I Q
(sec) I (Wm) (min) (Ca/Mec)

12/172008 03:11.6
12117)2008 0454.5
12/17/2008 06.9.9
12/17/2008 08U4V*4
12/17)2008 10:37.1!
12/17/2008 12:48*4

12117r008 15:07.05
12/17/200810000.0
12117/2008 00:50.51

12/17/2008 01:44.6
12/17/2008 02'8.41
12/1712008 03:42.8
12/1712008 04:41.0

12117/2008 07.01.3S
12/17/200808:10.0
12171200800:04.9
12117/2008 0014.9
1211712008 01:34.9
12/17/2008 0:016.
12117/2008 0146.1
1217200 04: 35.-7,
12717t00R8 027.-1,

12/17/200860:13.5
12/17/2008 0709.7
12/17/200808:08.0
12/17 0U800-07.11
12117/2008 10:08.1,

12M17/200811.08.4
12117/2008 12:13.1.
12117/200813:19.,
12/17/2008 1 i4:.1
12M7172008 15.40.6

&.C 13.91 103.1 1 5.9 1

18.01 2.31 1313 1 -15.7

27.9 1 5.1E- 1.1 1.1

1.1 1 1 1 1.1

23.€ 3.' 72.4 -19.8 1 39.0 1 5.17E-4 1.1 1 1 1 1.1

1 DOE03

jiOcE.04

IiOE0

20

16

°:A
O4

04

02

0'0

00 5.0 100 150 200 250 300 350 400
EPh-.d TIm. b.4n0

00 s0 10W0 1.0 20.0 25.0 300 350 400
BM"hd T1.e (min)
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Hydraulic Conductivity Test - Poison - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm Alt Upper Sllt-2 Test Date: 11112108

Cell Pressure 42.0 psi
Inflow Pressure= 41.1 psi

Outflow Pressre = 40.0 psi
Pressure Difference= 1.1 psi

Effectfi Stress = 1.5 psi

Hydraulic Gradient, i = 5.0

Uiameter o0 Sample, U = 30.0 cm
Length of Sample, L = 15.2 cm

Area of Sample, A = 729.66 cm 2

Sample Volume, V = 11120.0 cm 3

ain = 1 cm2

a,, = 1 cm,
Weight of

I
) = 18000.0 g Sample Water Content= 4.4% M
V= 1.6 g/cm

3 Dry Density = 1.62 g•/cm3

t wr of Can WT of Can + Water

Ks = aM a1 t L Can# WrofCan + wetSoil DrySoil Content

(aga () 38 1. )4
An Au t c 08 7.5 152 .1

Date, Time IInflow l0utFiowl At I H±. ITIMSI K I Q. dol. 1 1Q.A
(eec) I (cm) (min) (cm/sec)

F 4-1!

16.
18.
20-
22,

24
0.
4.
6.

10.
12.
14
16.

14.
20.
22.
24,
0.

4.
7.

6.
10.12.
14.
16.
18,
20,

15.
13.
11.

9.
7.
5.1
3.

24.
20.
19
17J

15.
13.:
11.
9.
7.
5.
3.
1.

24.
20.
18.
17.
15.
13.
11.
9.
7.
5.

42.4 1 5.6 1.6

51.3 1 -6.7 1 4.0

62.9 1 -18.9 1 6.9

1.23E-

1.18E-

1.20E-
1.14E-
1.13E-
1.15E-

1.12E-

1.91E-
4.14E-

1 58E-
1.19E-
1.18E-
1.16E-
1.13E-
1.15E-

1.3
0.6
1.0
1.1
1.0
1.1
1.1

1.0
1.1
1.1

1.0

1.0
0.6

1.0
1.0
1.1

2.5
2.6
2

2.2
2

2.1
2.2

2
2.1

_2.
2

4.1
1.2

2
2

2.1

4.6 1 16.8 1 8.2

2

55.2 1 -10.7 1 12.9 1.1 1 2

0.0 1 24.7 1 16.0

17.3 1 9.7 1 16.7 1.32E-0M
1.23E-0R
1.21 E-OM
1.13E-0•

0.9 1 1

49.1 1 -2.7 1 19.0 1.0 2 2

60.2 1 -15.0 1

1 OOE-06

0

20

1.8

10

14

© 12

10

0 08

06

04

02
3 50 100 150 20,0 25,0

Elapse.d "im* tmin' 00o

I ~ -

w• ........ t.,wli

II 00 s0 100 100 200
Elhpned Tim. (ai.)

250

-'I
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Hydraulic Conductivity Test - Poison - Store-and-Release Cover
Lh•r J

TomtD0te: 11112M0
305 an
162 an

72068 cm
2

: 1.1 psi SunpleVoume.V 11120.0 cn3

Effectiv Stress 15 psi

Hvdruojic Graedlal. I =5.0

an,- i cmn

a" = I an

Wight of
.. .. I -. .

180u00 a Seraols Water Contnta = 5.8% R%)
1 A A:,n

3
V = 1.62 l/CM

3

a,*a. L r(AFJ
(a1,+a.,)A*At 1(Af 2 , 42. i(g 121626 -15.77%

IDOE-03

LiI±IL.
20

Is

13

06

0,o0

11 tw ^ %

00 d0 100 150 200 20
inAPtmr,* oZ

0o do too 150 20.0 20.0
moip."4TI-lhe
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Hydraulic Conductivity Test - Poison - Store-and-Release Cover
ASTM D 5084 -00

Sample In. 150-mm Poison Alt Upper Slit-3 Test Date: 1/13/09
Cell Pressure = 42.0 psi Diameter of Sample, D = 15.2 cm

Inflow Pressure = 40.5 psi Length of Sample, L = 7.6 cm
Outflow Pressre = 40.0 psi Area of Sample, A = 182.41 cm2

Pressure Difference = 0.5 psi Sample Volume, V = 1390.0 cm3

Effective Stress= 1.8 psi ain = 1 cm,

Hydraulic Gradient, i = 4.6 aout = 1 cm

Weigiht of wet sample = 2504.8 g Sample Water Content = 28.9% (%)
Wet Density = 1.8 9/cm

3  Dry Density = 1.40 gtcm
3

a,, *a,.! L CanA#Iof an WT of Can•WT of Can + Water

K, out / I-+ Wet Soil Dry Soil Content
(a(a)) A)(JA 30 1 9 1(.+aq.) A*'At IA 21 A 31.07 122.39 101.93 28.87%

i

Date, Tina Inflow OutFlow At H Tim* K Q.A1 q•. Q11 Qo.t
(sac) (cm) (min) (cm/sec)

0:00:37 0.0 23.4 2 0.0 23.0 0.0
0:00:21 2.0 21.0 20.9 19.8 0.3 5.65E-05 0.6 2 1.2
0:00:41 3.0 20. 20.1 74 0.7 4.63E-05 1.4 1 1.4
0:01:02 4.0 19A 21. 15.4 1.0 3.85E-05 1.0 1 1
0:01:25 5.0 184 22.6 13.4 1.4 3.73E-05 0 1.0 1 1
0:01:48 6.0 17.4 23.1 11.4 1.8 3.80-0 1.0 1 1

0:02:12 7.0 16.4 24.3 9.4 2.2 3.77E-05' 1.0 1 1

0:02:37 8.0 15.4 24.9 7.4 2.6 3.85E-05 1.0 1 1

0:03:03 9.0 14.4 26.3 5.4 3.1 3.82E-05 1.0 1 1
0:03:32 10.C 13.45 28.2 3.5 3.5 3.55E-05 0.9 1 0.9

0:04:01 11.0 12.2 29.0 1.5 4.0 3.83E-05 1.0 1 1
0:04:32 12.0 11.3 31.1 -0.5 4.5 3.77E-05 1.0 1 1
oa0:0000 0.01 23.0 -271.7 23.0 4.5

0:00:24 2.0• 21.0 23.6 19.0 4.9 6.31 -051 1.0 2 2

0:00:43 3.0] 20.0: 19.9 17.0 5.2 3.95E-051 1.0 1 1

0:01:05 4.0• 19.0 21.3 15.0 5.6 3,83E-051 1.0 1 1

0:01:26 5.0 18.¢ 21.5 13.0 5.9 3496E-05, 1.0 1 1

0:01:49 6.0 17.0: 22.8 11.0 6.3 3.8E-05 1.0 1 1

0M02:3 7.0 16.1 23.8 9.1 6.7 3.69E-05 0.9 1 0.9

0:02:39, 8.11 15.01 26.3 6.9 7.T2 4.04E-05 1.0 1.1 1.1

0:03:0 9. 54, 25W3 52 7. 3.4OE-O5 0.9 0.9 0.8

0:03:32 10, O 113421 27. 312 1i0 3.87E-05 1011

0:04:011 11.01 12.21 29.4 11.2 8.5 3.OE0 t. I 1 1

0:04:321 12.01 11.31 30.5 1-0.7 1 9.0 1 3M6E-05 0.9 1 1 0.9
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Hydraulic Conductivity Test - Poison - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 75-mm Poison Alt Upper Silt-3 Test DSte: 1/09

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 = &8 cm

Area of Sample. A = 38.32 cm
2

Sample Volume. V = 146.0 cm
3

An = I cm,
ao,= I cm"

Weight of wet sample= 275I2 p Sample Water Content = 30.5% (Mi
Wet Density = 1.88 g/cm I Dry Density = 1.44 g/cm

2

*• ( L nWT of Can W T of Can + Water

n+ *o t 4)JI can # WT 3o.Ca

Date. Time I Inflow IOutFlow At H Time K CL.°I O Q-
I 4 4 - - 4=-~-i --. 4. - - I - 4 -.

0:00.C

18
03

48

(1ec) I (cm) (min) (cM1e00)

o0 1

IfI 00E-05

1,I01E-06

1 100E-07

20

18

16

14

A 1.2

0 10

0.6

0.4

02

00

WO- 9 11 0 $4

00 20ý0 400 B00 800 1000 1200 1400
Ebapd Tim. (rmin) 1100 20,0 40.0 S00 80.0 1000 120.0 140.0

UEhilTime (man"
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Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 306-mm K#1 Test Date:
Cell Pressure = 20.0 psi IDiameter of Sample, D = 30.5 cm

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Presre Difference = 2.0 psi

Length of Sample, L = 17.8 cm
Area of Sample, A = 730.62 cm2

Sample Volume, V = 13005.0 cm3

an = 5 cmzEffective Stress = 4.0 psi
Hydraulic Gradient, i = 7.9 a= = 5 cm"

Weight of wet sample = 26308.8 g Sample Water Content = 27.1

Wet Density = 2.0 gl/cm 3  Dry Density = 1.59 g/cm 3

in otrA'1 r a# Wocnwro aio~n

Ks (a,.k +at ) Lf ( Can# VVT ofjCan WT of Can W aT of Can +
÷ Wet Si•I DrYScil iWater ContentI

(a,+a.ouA*t "tA*, 7 49.4 1383.2 1311.96 27.13

Date, Tini Inflow OutFlow At H Ti271e K 3. I C6 C6 Q

(sec) (CM) (min) (crn/sec)
9:00:00 0.5 22.1 0 21.6
9:25:00 8.1 20.2 1500 12,1 25= 2.45E-06 0.3 38 9,5
9:52:00 11.6 18.2 1620 6.7 52 1.35E-06 0.6 17 10

11:05:00 17.9 13 4380. -4.9 125 1. 14E-06 0.8 32 26
11:42:00. 20.6 10.6 2220 -10 162 1.05E.06 0.9. 13.5 12
11:42:00 0.4 23,2 0 22.8 162
12:42:00 6.8 17 .9 3600 11.1 222 1.26E.06 0.8 32 26.5
13:49:00 12.6 12.2 4020 -04 289 1.19E.0 112 28.5
14:51:00 17.2 7.7 3720 -9.5 351 1.10E-06 1 23 22.5
15:58:00 21.9 3.2 4020 -18.7 418 1.10E-08 1 23.5 22.5

1 .OOE-05

E

1.I00E-06

S1.00E-07
SI I I

0 100 200 300
Elapsed Time (rain)

400 500
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Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 -00

Sample I.D. 150-mm K#1 Test Date : 12/21105

Cell Pressure = 20.0 psi
Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi
Effective Stress = 4.0 psi

Diameter of Sample, D = 15.2 cm
Length of Sample, L = 12.5 cm

Area of Sample, A = 181.46 cm2

Sample Volume, V = 2268.2 cm3

a, = 1 cmz

Hydraulic Gradient, i = 11.3 1 a = 1 cm-
Weight of wet sample = 4776.8 a 1 Sample Water Content = 17.8 (%)

Wet Density 2.1 l/cm 3 j Dry Density = 1.79 g/cm3

a,, * aot L L ( 1 ) Can # WT o can W of Can WT o can terContent

(ain + au) A* At 4 49.4 441.8 1 382.64 17.75

Date, Time Inflow OutFlow At H Thu K O6dI 4  QC6 ________

(sec) (cm) (n (cnisec)
12/21/200511:39 0 24 0 24 0
12/2112005 12:48 2.9 23.8 3960 20.9 66 1.84E-07 0.1 14.5 1
12/21/2005 16:40 5.6 22.1 14100 16.5 301 6.71E-08 0.6 13.5 8.5
12/22t2005 10:03 13.4 15.6 62580 2.2 1344 5.22E-08 0.8 39 32.5
12/221005 17:09 16.1 13 25860 -3.1 1770 5.07E-08 1 13.5 13
12"23/2005 17:03 24.4 5.3 86040 -19.1 3204 4.92E-08 0.9 41.5 38.5
1212312005 17:03 6 23.3 0 17.3 3204
12125/2005 13:53 23.2 7.6 161400 -15.6 5894 4.96E-08 0.9 86 78.5
12/2512005 13:53 9 23.9 0 14.9 5894
12126/2005 13:35 18.2 15.2 85320 -3 7316 4.91E-08 0.9 46 43.5
12127/20059:12 24.7 9 70620 -15.7 8493 4.70E-08 1 32.5 31

1.OOE-06

E

1.OOE-070-

'U

:' 1.00E-08
0 1000 2000 3000 4000 5000 6000 7000 8000

Elapsed Time (min)
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Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 100-mm K#1 Test Date :
Cell Pressure = 20.0 psi

Inflow Pressure = 17.0 psi

Outflow Pressre = 15.0 psi
Pressure Difference = 2.0 psi

Effective Stress = 4.0 psi

Hydraulic Gradient, i = 14.1

Diameter of Sample, D = 10.2 cm
Length of Sample, L = 10.0 cm

Area of Sample, A = 81.71 cm2

Sample Volume, V = 817.1 cm3

An = I cmz

a, = 1 cm

Weight of wet sample = 1645.5 a Sample Water Content = (%)
Wet Density = 2.0 =l3cm' Dry Density = 2.01 g/cm 3

a. *a L LJ(AH)" a WT of Can WT of Can WT of Can +
(._)A A ( U + Wet Soil Dry Soil a ContenK°S (a°. +q)A tLj(H)() g g

Date, Time Inflow OutFlow At H Timne K Q=lt Olin 06 QO.,
(Sac) (CM) (rain) (cnlfsec)

12r2&/2005 9:22; 0.5 24.1 0 23.6 0.0
12r29/2005 9:19c 8.4 17.5 86220 9.1 1437.0 6.61 E-08 0.8 39.5 33
12/0/005 8:29. 14.7 11.8 83400 -2.9 2827.0 6.18E-08 0.9c 31.5 28.5

12/31/205 13:05 21.5 5.5 102960 -16 4543.0 5.99E-08 0,.9 34 31.5
1/4=206 8:45 7 22.4 330000 15.4 10043.011
1/5r20068717 313. 15.5 "1721 2.2 11455.01 6.43E-08 1.11 31.51 34.5

1/62006 93 192 951 9I1140 _10 12974.0 6,04E-08 311 30
1//20 1:2 1. 75 316201 -14 13501.01 6.06E-08 LI 1

1/6/AMOS 18:231 7.81 23.81 01 16 13501,01 1U

1/7/2006 10:27 12.2 19.4 578401 7.2 14465.0 6.16E-08 1 22
11W82006 10:01 18.11 13.7

-I-
1//26al 8as

1 .00E-06

I OOE-07

0
u

1.' E0

.- *4 0-4-~*

I I I I I I I I

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

Elapsed Time (min)
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Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 306-mm K#2-L Test Date: 12f7105
Cell Pressure = 20.0 psi IDiameter of Sample, D 30.5 cm

Inflow Pressure = 17.0 Wsi
Outflow Pressre - 15.0 psi

Pressure Difference 2.0 psi
Effective Stress= 4.0 psi

Length of Sample. L = 15.2 cm
Area of Sample, A = 730.62 cm2

Sample Volume, V = 11105.4 cm3

a, = 5 cm2

Hydraulic Gradient, i = 9.3 aj = 5 cm-
Weight of wet sample = 23768.6 a Sample Water Content = 24.1 (%)

Wet Density = 2.1 g/cm3
1 Dry Density = 1.72 g/cm3

a,, *a L LJ Can•-I1)} ofCan Wn" of CanWr of Can*+
= ai *aot ,wet Soil Do/Soil Water Content

( in 1 50.1 381.1 316.77 24.12

Date, Time Inflow OutFlow At H Time K Q61t I QM Qla Qo*
(Sac) (CM) (rain) (cn'sec)

0:00:0 0.0 24 0 24 0
0:00:10 2 1.0 23.1 10 22.1 0.2 6.06E-05 0.1 5 4.5
0:01:120 3.0 21 90 18 1.2 2.22E-05 1.0. 15 10.5
0:02:04 5.0 19.1 54 14.1 2.1 2.41E-05 0.94 1. 9.53
0:03:14 8.0 16 70 8 3.2 3.001-05 1.03 15 15.5
0:04:430 6.0 12.9 86 1.9 4.7 2.54E-05 1.03 15 15.0
0:05:57 14.0 9.8 77 42 6 2.97E-05 1.03. 15 15.5
0:08:05 17.0 6.9 128 -10.1 8.1 1.80E-05 0.97 15 14.5
0:11:10; 20.0 3.9 185 -16.1 11.2 1.33E-05 1 • 15 1
0:14:23 23.0 1 190 -22 14.3 1.33E-05 0.97 15 14.5
0:00:00( 0.0h 24.5 0 24.5 14.3
0:00:30 3.0 21 30 18. 14.8 6.99E-051 1.1"7 15 17.5
0:01:3(; 6.0 19, 60 13 15.8 2.79E-051 0.6"7 15• 15
0:03:51 9.0 16.1 141 7.1 18.2 1.45E-05 0.9"7 18 14.5.
0:06:15 12.0 13 144 1 20.6 1.53E-05 1 1 15.51
0:09:38 15.0 10.1 203 -4.9 24 1.09E-05 1 1 14.5
0:12:04 18.0 7.2 146 -10.8 26.4 1.59E-05 1 15 14.5
0:15:07 21.0 4.3 183 -16.7 29.5 1.33E-05 1 15 14.5
0:18:25 24.0 1.4 198 -22.6 32.8 1.29E-05 1 15 14.5

1.00E-03

E

U

U
1.00E-06

, 1.O0E-07

0 5 10 15 20 25 30 35
Elapsed Time (min)
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Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 - 00

oIImplI.i.iU. I oUw-tllm MrA-L= I am w LCe i &I !"%MU

Cell Pressure = 20.0 psi
Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi
Effective Stress = 4.0 psi

Hydraulic Gradient, i = 14.1

Diameter
Diameter c

J= 15.2 cm
L = 10.0 cm2Lenath i

Area of Sample, A= 181.46 cm2

Sample Volume, V = 1814.6 cm3

an= I cmz
a,, 1 1 cm'

Weight of wet sample = 3800.1 a I Sample Water Content = 13.6 (%)
Wet Density = 2.1 g/cms I Dry Density = 1.84 g/cm 3

Date, Tirm 1 Inflow I oufflowl At I H I Tim I K 1 0../0. 0. Q.
(e)I (cfvf I (rnin) I (crnisecj

12/13/2005 16:37 10.21 13,6 266401 3.4 15551 3.10E-0W 0.83 12 101
15[ 9.6 597601 -5.41 2551 2.89E-08 0.831 241 2
211 4.31 862201 -16.71 39881 2.77E-081 0.881 301 26.5I I

1.00E-07

E

S1.OOE-08
0 1000 2000 3000 4000 5000

Elapsed Time (mrn)
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Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 100-mnm K#2-L Test Date: 12115105
Cell Pressure = 20.0 psi I Diameter of Sample, D 10.2 cm

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi
Effective Stress = 4.0 psi

Length of Sample, L = 10.0 cm
Area of Sample, A = 81.71 cm2

Sample Volume, V = 817.1 cm3

an = 1 cm2

Hydraulic Gradient, i = 14.1 a,, 1 cm,
Weight of wet sample = 1661.6 p Sample Water Content = 18.8 (%)

Wet Density = 2.0 l/cm 3 Dry Density = 1.71 p/cm3

Wo of Can WTI of Can+

K, =_a,,_a.,, L Can # AT of Can +WetoSoil lrySoil JWater Content
+aon A* At{ (g _g) _)_ M_.8 __8

ka1 ý 2) 2 50.2 1292.2 1253.89 1881

Date, Time Inflow OutFlow At H Tim K 1 __ 0.I_ 1_ 0,, I

(sec) (cmn) I (ndn) I (crntsec)
1.11 24., 0 23.11 0.0

22.4 79440 18.81 1324.0 0.721 12.51 9

1

1 121 12
0.95 2 9
1.08 121' 13.5
0.94 181 17
1.06 8.51 9

5 13:53 15 12.1 161340 -1.91 8840.01 1.88E1.08
513:31 15.2 10.3 853201 -5.41 10262.01 1.85E-O8
59:111 171 8.91 705601 -8.1 11438.01 1.76E-081 1.08 6.51 7

-I.

1.OOE-06

E

1.OOE-07

I .OOE-08

p p

0 2000 4000 6000 8000 10000 12000 14000
Elapsed Time (min)
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Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 306-mm K#3-L Test Date: 12119105
Cell Pressure = 20.0 psi Diameter of Sample, D = 30.5 cm

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi

Length of Sample, L = 17.8 cm
Area of Sample, A = 730.62 cm2

Sample Volume, V = 13005.0 cm3

aoi.= 5 cm2
Effective Stress = 4.0 psi

Hydraulic Gradient, i = 7.9 a, 8= 5 cmn
Weight of wet sanmle = 24040.8 a Sample Water Content = 21.4 (%)

Wet Density = 1.8 g/cm
3

I Dry Density = 1.52 g/cm
3

a,, *a• , L CJ (A 1) Can# WT of Can WT of Can W aT of Can +
(+WetaSoil ADrSoil (Water Content

(a . + a.,) o *t 2 ' j7(-i2) 874 34,8 316 1 266.48 21.37

Date, Tinm Inflow Outlow At H Time K Q.I Q QI Q__C. _O.t

(sec) (cm) (min) Ifcmsec)

0:00:00 0.0 24 0 24 0
0:00:20 4.0 20.5 20 16.5 0.3 1.42E-04 0.9 20 17.5
0:00:53 8.0 16.5 33 8.5 0.9 9.64E-05 1 20 20
0:01:28 12.0 12.5 35 0.5 1.5 9.59E-05 1 20 20
0:02 11 16.0 ___8.7 43 _ -7.3 ____2.2 8.05E-05 1___ 20 _ ___ 19

0:02:48 20.0 4.5 37 -15.5 2.8 1.04E-04 1.1 20 21
0 03:34 24.0 0.5 43 -23.5 3.6 8.75E-05 1 20 20

0:00O0 0.0 24.3 0 24.3 3.6.
0:00:20: 4.0 20.5 20 16.5 3.9 1.48E-04 1 20 19
0:00:53 8.0 16.8 33 8.8 4.5 9.27E-05 0.9 20 18.5
0:01:28 12.0 12.8 35 -0.8 5 9.58E-05 1 20 20
00207 16.0 8.9 39 -7.1 5.7 8.98E-05 1 20 19.5
0024•9 20.0 4.7 42 -15.3 6.4 9.19E-05 1.1 20 21
0:03:33 24.0 0.6 44 -23.4 7.1 9.25E-05 1 20 20.5
0:00:00 0.0 24.2 0 24.2 7.1 i
0:00:25 4.0 19.5 25 15.5 7.5 1.32E-04 1.2 20 23.5
0:00:59 8.0 15.5 34 7.5 8.1 9.42E-05 11 20 20
0:01:3f 12 I 34 8.' 8.79E-05 O.E 20 17.1

7. 4' 1.1

1.OOE-03

• 1.00E-04 * •1* - * ..,. _

l.OCE-0S

g 1.OOE-06

k 1.OOE-07 I i

0 2 4 6 8 10 12 14 16

Elapsed Tine (min)

D-135



Hydraulic Conductivity Test - Sacramento - Thin Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm K#U-L Test Date: 1217105
Cell Pressure = 20.0 psi Diameter of Sample, D = 30.5 cm

Inflow Pressure 17.0 psi Length of Sample, L = 15.2 cm

Outflow Pressre = 15.0 psi Area of Sample, A = 730.62 cm 2

Pressure Difference = 2.0 psi Sample Volume, V = 11105.4 cm3

Effective Stress = 4.0 psi ain = 5 cm2

Hydraulic Gradient, i = 9.3 a,, = 5 cm

Weight of wet sample = 22770.7 g Sample Water Content = 15.7 (%)

Wet Density = 2.1 g/cm3  Dry Density = 1.77 g/cm3

aj, *qu L, Z4j ( 1)'[ Can # WT of Can WAT °f Can WT of Can +

J( tn Gout 1*__ +Wet Soil lDrySoil Water ContentK , ( g) I ° ( g I ( Q
(a,, +aout) 874 34.9 314.4 27&57 15.65

Date, Timne Inflow !OutFlow At H Time K 0..,Q Q1 C6 C6C
(sec) (cr) (mfin) (cmfsec)

0:00:00; 0.0 24 0 24 0

0::50 3.0 21.4 58 18.4 1 3.12E-05 0.9 15 13
0:02:21 6.0 18.4 83 12.4 2.4 2.42E-05 1 10 15
0:03:51 9.0 15.5 90 6.5 3.9 2.28E-05 1 15 14.5
0:05:29 12.0 12.5 98 0.5 5.5 2.22E-05 1 • 15 1

0:07:10 15.0 9.5 107 -5.5 7.3 2.12E-05 1 10 10
0:09:07 18.0 6.6 111 -11.4 9.1 2.10E-05 1 15 14.5
0:11:04 21.0 3.8 119 -27.2 26.1 2.01E-05 0.1 10 14
0:13:2D 24.0 0,8 134 -23.2 13.3 1.94E-05 1 1 15
0:00:00 0.0 24.5 0 24.5 13.3
0:00:30; 2.0 23.2 30 21.2 13.8 3.51E-05 0.7 10 6.5
0:01:22 4.0 21.3 52 17.3 14.7 2.45E-05 0.9 10 9.5
0:02:18 6,0 19.3. 56 13.,3 15.6 2.39E-0 10 10
0:03:16 8.0 17.3 58 9,3 M66 2.37E-051 10 10
0:04:17 10.0 15.3 61 5.3 17.6 2.31E-051 10 10
0:05:20 12.0 13.3 63 1.3 18.7 2.30E-05 1 C 10 1
0:06:29 14.0 11.3 69 -2.7 19.8 2.16E-05 1 ( 10 1
0:07:36 16.0 9.4 67 -6.6 20.9 2.23E-05 1 C1 9.5
0:08:46 18.0 7.5 70 -t0.5 22.1 2.20E-05 1 C10 9.5,
0:10,03 20.0 5.5 77.0 -14.5 23.4 2.12E-05, 10 12C 10
0:11181 22!01 3A6 75..0 -18.4 24.6 2.19E-05 I ' 10 9,5
0:12:431 24.01 1.51 85.0 -22.51 26.1, 2.10E-051 1. 101 0,

1.OOE-03

E
1.OOE-04

1.O0E-05

0
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. 1.OOE-06

" 1.OOE-07 I
0 5 10 15 20 25 30
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Hydraulic Conductivity Test - Sacramento - Thick Store-and-Release Cover
ASTM D 504,- 00

Sample I.D. 3054Mw KIM-I Toot Dots,: 11,12W0%

PMe•
* 15.0 psi
S2.0 osi e. V = 12055.2 CMa

a=: 4 CmnEffentive Stress = 4.0 psi

Hydraulic Gradient. i

i• ht of

8.5 a,= 4 Cmn

=-2018.2 a Sample Water Content = 24.2 M%)
1.7 9/cmr Dry Density = 1.35 glrn3

a,= *q. L 1+ Wet Sol ff WTOSail anlWaterConen
(a, +qj-,)A*N W{N2 )j 1 67 491 0. 218.04 124.17

Date. Time triloaw Iout~iowl At I N I Time I K I a10s. I C

I 00E-03

1 OOE0-04

oI OOE-05

=I OOE-06

1 006-07
0 2 4

Maimed Time. (min)

8 10

D-137



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

Sample I.D. 305-rnm K#-L Test Date: 12f7105
Cell Pressure = 20.0 psi

Inflow Pressure = V.0 osi
Diameter oft : 301 Cm

Lanath of Sample. L = 152 cm
Area of ftn !a A = 7-3l 62 CM2Outflow Pres-re 15.0 psi

Pressure Difference = 2.0 psi
Effecllve Stress=- 4.0 psi

Hydraulic Gradlent~ I - 9.3

Sa"IleVolume, V 11105.4 cm3

86, 1 CM
2

Wetaht of 20729.5 a Samle Water Content = 32.2 M%
1.9 cm=

3 Dry Density = 1.41 a/cm
3

L, *ae, L , (AH'1)) c -. I wr of ca n .
, +WetSo 41 DrSoil r

(a.,+a.,l)A* At' 2) 874 "3__ "7.1 2874 35 327 28768 32.24

DateTieIIn flo I_~~ [u~lw A IH im K ___C 1 [6 Q.~
sec) I (cm) (min) I l(mosec)

1.00E-03.

1.IWE.05 -

1.00E-07
0 2 4 6 a 10 12

MMSWIn-~ lime
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Hydraulic Conductivity Test - Sacramento - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 150-mm K#6-L Test Date: 12/7106
Cell Pressure = 20.0 psi Diameter of Sample, D = 15.2 cm

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi
Effective Stress = 4.0 psi

Hydraulic Gradient, i = 12.2

Length of Sample, L = 11.5 cm

Area of Sample, A = 181.46 cm2

Sample Volume, V = 2086.8 cm3

an = 1 cmz

am = cm

Weight of wet sample = 4042.5 g Sample Water Content = 31.1 (%)
Wet Density = 1.9 gi/cm3 Dry Density = 1.48 g/cm3

a,, L*L,> Can# T Lrofoan WT of Can WT of Can+
_K, __ _ao _t Can _ WT WetSo__ _DrSoil Water Content

-(aA ) _a) I (g) N+a A* At L0 51 19.5 1 17.17 3 .10

Date, Tlime Inflow OutFlow At H TMre K QW,4 I6 C6O•
(sec) (cmn) (nln) (cnT'tsac)

0:00:00 0.8 24 0 24 0
0:03:47 5.0 19.7 227 14.7 3.8 8.07E-06 0.1 5 4.3
0:08:29 10.0 14.9 282 4.9 8.5 7.268E-06 1 4.8
0:13:53 15.0 10 3247 -25 13.9 6.85E-06 1 4 4.9
0:17:30 18.0 6.9 217 -11.1 17.5 6.68E-06 1 3 3.1
0:22:49 22.01 58 319 -19.2 22.8 6.38E-06 1 4 4.1
0:25:41 24.21 0.9 172 -23.1 25.7 5.98E-06 1 2 1.93
0:00:00 0.8 24.5 0 23.7 25.7
0:02:52 4.0 21.2 172 17.2 28.6 7.39E-06 1 3,2 43.9
0:05:48 7.0; 18.3 176 11.3 31.5 6.82E-06 1 3 2.9
0:08:58 10.0; 15.3 190 5.3 34.7 6.68E-06 1 3 3
0:13:37 14.0; 11.3 279. -2.7 3U. 6.37E.-06. 1; 4 4
0:17:23, 17.( 8.3 2261 -8.7 43.1 6.20E-06 1 3 3

0:129 20.0; r. 4 -14.7 47.2ý 5.96E-06 3 3

0:7!524.1 1 37 61 -23.2 53.4 5.86E-06 1 4.2 4.3
0:00:00 0; 2450 24.5 53.4
0:03:43 4.01 20.6 2231 16.6 57.42 6.93E-06 I 4A3.

0:07:51 8.C 16.8 2481 8.8 61.31 6.47E-06 1 3.8

6.21E-06 2

1.OOE-03
4
E

1.OOE-04

1.OOE-05

u0
.. 1.OOE-06

S1.00E-07
0 20 40 60 80 100

Elapsed Time (min)

D-139



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

Sample I.D. 100-mm K#6-L Test Date:
Cell Pressure = 20.0 Dsi I Diameter of Sample. D = 10.2 cm

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi
Effective Stress = 4.0 psi

Hydraulic Gradient, i = 12.2

Length of Sample, L = 11,5 cm
Area of Sample, A = 81.71 cm2

Sample Volume, V = 939.7 cm3

an = 1 cm2
a,, = 1 cm'

Weiaht of wet sample = 1812.6 a Sample Water Content = (%)

Wet Density = 1.9 g/cm3 Dry Density = 1.93 p/cm3

a, * at L LCan # WT of WT of Ca _ of Can +1Kin+ )It Soil [DrySoil lWater Content
Ks i = a;AN{H; - ____ W I W~ oI can I M_

\amn+qjA*A 10 51.1 1292.9 1___ 1
I

Date, 71"M Inflow OutFlow At H Thm K 06MICIM C6 Ol."
I (sac) (cm) (min) (Cnftw)

0:00:00 0.2 24.3 0 24.1 0
0:04:22 1.0 24.1 262 23.1 4.4 1.6515-06 0.2 0.8 0.2
0:38:35 3.8 22.1 2053 18.3 38.6 1.03E-06 0.7 2.8 2
0:57:44 &0 21 1149 16 57.7 9.ODE-07 0.9 1.2 1.1
1 j25 Z 1391 1935 12 2 17 1

21 
8!j2ý L9! 11!2 1 '2' 2i 2

30 1" 1 163.5 64E-071 11 4.2 ý4
3:41:071 14.11 12.21 3337 41 221.11 8.56E-071 11 2.91 ---- 2- 8
4:31:33
0:00:00
1:02:12
5:10:22
7:09:10

16.5
0.0
4.8

17.4

30261 -6.6 271.6 8.08E-07 1 2.4

71281 -19.4

I.0OE-03
-0
E

, 1.OOE-04

1.OOE-05

1.OOE-06

S1.00E-07
0 100 200 300 400 500 600 700 800

Elapsed Time (min)
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Hydraulic Conductivity Test - Sacramento - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 305-mm K#7-L Test Date: 11122105
Cell Pressure = 20.0 psi

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi
Effective Stress = 4.0 psi

Hydraulic Gradient i= 11.1

Diameter of Sample, 0 = 30.5 cm
Length of Sample, L = 12.7 cm

Area of Sample, A = 730.62 cm2

Sample Volume, V = 9278.8 cm3

ain = 1 cm
2

ad = 1 cm,
Weight of wet sampie = 17690.4 g Sample Water Content = 27.1 (%)

Wet Density = 1.9 g/cm3 Dry Density = 1.50 g/cm 3

a. *q.o, L Can 0 WT ol Can WVT of Can AT of Can +
L+WtSoil yDrSoil IWater Content

"(ai, aOt)A*ANt (AHl-2 ) 10 51.12 480.74 389.15 1 27.10

Date, Time Inflow OutFlow' At H Time K 0. 1l C4. 0"nl

(Srec) (c) min) (cm/sec)
0:.00:003 0.0 2437 ( 24.7 0
0:00:t1 10.0 15.8 11 5.8 0.2 9.60E-05 0.9 10 8.9
0:00:33 20.0 5.5 22 -14.5 0.6 5.90E-05 1 10 10.3
01.00M0 0.0 24.5 0 24.5 0.6
OWN0:1 10.0 12.5= 14 2.5 0.8 8.89E-05 1.2 10 12
Or.00:371 20.0 2• 231 -18 1.21 5.85E-05 1.1 101 10.9
0'.00:00 0.0 2445 _R 24.5 1.2
O0.00:13 10.0 14 _L3. 4 1.4 8.87E-05 1.1 10 10.5
a.00:45 2U. 0 32 -24 1.9 5.85E-05 1 14 14
Or.00:00 0.0 24.5 01 24.5 1.9
&.00:12 10.0 14,, 12i 4.5 2.1 9.36E-05 1 10 10
a.00:45 24.5 0 33 -24.5 Z_7 5.88E-05 1 14.5 14.5
a.00:00 0.0 24.,5 0 24.5. 27
Q.00:12 10.0 14.5= 12 4.51 Z9 9.36E-05 1 10 10
0:00:46 24.5 0J 34 -L4-5 3.4 5.70E-05 1 14.5 14.5
a.00:00 0.0 24.5= 0 24.5 3A4
(1.00:13 10.0 14.51 13 4.5 3,7 8.64E-5 -1 10 10
&.00:46 24.5 01 33 -24.5 4.2 5.88E-05 1 14.5 14.5
0.00:00] 0.0 24.5] 0 24.5 4.2

O.00:13 10.0 14.0 13.0 4.0 4.4 8.87E-05 1.1 10 10.5
a.00:46 24!.0 0.01 33.0 -24.0 5.0 5.67E-051 1.0 14 14

0.00:0 0.0 24.,' 0.01 2 5.0
8.64E-05 1.0 10 10

14-5

1 -OOE-04

-100OE-04

1.00E-06

kI.OOE-07

0 1 2 3 4 5 6
Elapsed Time (min)
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Hydraulic Conductivity Test - Sacramento - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 160-mm K#7-L Test Date :
Cell Pressure 20.0 psi

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Diameter of Sample, D = 152 cm
Length of Sample, L = 12.7 cm

Area of Sample, A = 181.46 cm2

Sample Volume, V = 2304.5 cm3

An = 1 cmz
Pressure Difference 2.0 psi

Effective Stress = 4.0 psi

Hydraulic Gradient, i = 11.1 a'= 1 cmr

Weight of wet sample = 4478.6 g Sample Water Content = 26.9 (%)

Wet Density = 1.9 g/cm3 Dry Density = 1.53 g/cm3

a-,, * aout L L (A ) Can # WT of Can JWT of CanWT of Can + o+ Wet Soil IDry Soil Water Content

+(a ,, 4 50 412.3 335.61 26.85

Date, Time MIflow OutFlow At H Time K Q=WIQm Q.i C6.(soc) (cm) (mln) (cnifsec)

0:00:00 1.0 23.5 0 22.6 0
0:01:11 4.0 21.2 71 17.2 1.2 1.62E-05 0.8 3 2.3
0:02:38 7.0 18.5 87 11.5 2.6 1.47E-05 0.9 3 2.7
0:04:10 10.0 15.6 92 5.6 4.2 1.50E-05 1 3 2.9
0:05:55 13.0 12.7 105 -0.3 5.9 1.37E-05 1 3 2.9
0:07:43 16.0 9.8 108 -6.2 7.7 1.38E-05 1 3 2.9
0:09:39 19.0 6.9 116 -12.1 9.7 1.35E-05 1 3 2.9
0:11:40 22.0 4 121 -18 11.7 1.35E-05 1 3 2.9
0:13:10 24.0 2 90 -22 13.2 1.28E-05 1 2 2
0:00:00 0.5 24 0 23.5 13.2

0:01:16 3.0 21.2 76 18.2 14.4 1.50E-05 1.1 2.5 2.8
0:02:56 6.0 18.2 100 12.2 16.1 1.34E-05 1 3 3
0:05:19 10.0 14.4 143 4.4 18.5 1.27E-05 4 3.8
0:07:5"7 14.0 10.4 158 -3.6 21.1 1.25E-05 1 4 4
0:10:48 18.0 6.4 171 -11.6 24 1.22E-05 1 4 4
0:13:08 21.0 3.4 140 -17.6 26.3 1.18E-05 1 3 3
0:15:36 24.0 0.4 148 -23.6 28.8 1.18E-05 13 3

I

1.00E-03

E
- 1.00E-04

1.00E-05 "pWpp * " p p "

0
U
.9 1.00E-06

S1.00E-07
0 5 10 15 20 25 30 35

Elapsed Time (rmin)
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Hydraulic Conductivity Test - Sacramento - Thick Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 306-mm K#8-L Test Date: 11M22105
Cell Pressure = 20.0 psi [Diameter of Sample, D = 30.5 cm

Inflow Pressure = 17.0 psi
Outflow Pressre = 15.0 psi

Pressure Difference = 2.0 psi
Effective Stress = 4.0 psi

Hydraulic Gradient, i = 9.3

Length of Sample, L = 15.2 cm
Area of Sample, A = 730.62 cm2

Sample Volume, V = 11105.4 cm3

ain = I cmz

ao= = 1 cm'

Weight of wet sample = 21319.2 g I Sample Water Content = 30.6 (%)

Wet Density = 1.9 g/cm 3 1 Dry Density = 1.47 g/cm3

i, *a.t L f 4J W(A - " Can# WT ofCan WT of CanrWT of Canr++ WMt Soil Dr Soil Water Content

10 51.12 404.58 321.77 30.60

Date, Timne Inflow Out~low At H Time K Q.*I 04. C Q .OA
(sec) (CM) (min) (cnyVsec)

0:00:00 0.0 23 0 23 0
0:02:53 4.0 18.6 173 1436 2.9 3.18E-06 1.1 4 4.4
0:06:04 8.0 14.6 191 6.6 6.1 2.89E-06 1 4 4
0:09:27 12.0 10.6 203 -1.4 9.5 2.87E-06 1 4 4
0:13:01 16.0 6.9 214 -9,11 13 2.78E-06 0.9 4 317

00:17:54 21.01 2 293 -19 17.2 2.79E-06 1 5= 4.9

0:20:1 5 23.3 0 137 -23.3 20. 4 2.74E-06 
0.9 2 5. 2

0:00:00 0.0 24.5 0 24.5 20.2
00:07:44 10.0 13.6 464 3.6 27.9q 3.05E-06 1.1 10 10.9
0.:1553 1. 4. 48 -14.1 36.1 2.80E-06 1 i8.7

0:11 44 0 32 -24.4 41.4 2.75E-06 0.9 5.4i 4.9

0-00:00 0.0 25 01 25 41.4

0:06:46 9.0 15.2 406 6.2 48.2 3.10E-06 1.1 9 9.8
0:11:05 14.0 10.5 1259 -3.5 52.5 2.76E-06 0.9 5 4.7
0:14:45 18.0 6.6 220 -11.4 56.2 2.82E-06 1 4 3.9
0:21:14 24.5 0.5 389 -24 62.7 2.75E-06 0.9 6.5 6.1

1.OOE-03

E

- 1.00E-04

S1.OOE-05
0 -
u,
.91.00E-06

" 1.O0E-07

0 10 20 30 40 50 60 70
Elapsed Time (min)
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Hydraulic Conductivity Test - Underwood - Thick Clay Cover
ASTM D 5084 - 00

Sample I.D. 305-mm CC5 - Clay Top I Test Date: 912/08

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

Area of Sample, A = 729.66 cm
2

Sample Volume, V = 11120.0 cm
3

an = 1 cm
2

aout = I cm,

Weight of wet sample = 24750.0 g Sample Water Content = 11.6% Mi)
Wet Density = 2.2 g/cm

3
1 Dry Density = 2.22 g/cm

3

So Wrn ofCanWTof Can Water

2 2 +WetSoll Dry. So4 l con1entKS '-t~t; + lrld• "•*•1/• " {•T/2"|)L t •J I S- I (g) (a) I (g) I (%)

('A~qw)A AtNS- " 24.115 16z34 1 148 1 11.65

Date Time I Inflow 10utFiawl At H Time K a,- a-*
H Time K qn Qed

(sec) I (cm) I (min) (cmeec)
9rMOOB 00:00,001 0.01 24M -0.0 - 1 141 1 '0.0'
9/2/2008 00:11.8
9/202008 01:15.0
9/2/2008 02:34.5

Samoa00 06:50.5
NOM200 08:24.5,

9/2/2008 10:01.4
9/2/2008 11:49.4:
9M212008 13:43.T
9/2/2008 00:00.0
9/2/2008 00:01.7
9121200800:16.0
902/2008 00:5.7

9/212008012:58.7

9/21200830:00.0
,r/,'0004:13.

912100801:57.

9121200805:13.0

912/2008 06:28.0
9/212008 07:50.0

9/212008 09:19.6

9/2/008 1258.7

9/212008 00:00.0

912/2008 00:091

912/2008 00:52.2
9/212008 01:57.8

9/212008 02958.2
9W22008 04:03.4
9/22008 05:13.0
MUM200 06:28.0

91212008 07:50.0
912/2008 09:17.0
91212008 00:00.0
92/22008 00:0.9

912/2008 00:47.7

W/2208 00:52.3

9212008 01:31.2
91212008 02:2.4

91212008 03:15.3

9122008 04:27.7
9=2/2008 05:31.7

942/200 07:55.9
9/2/008 09:15.3

9/2/008 00:02.5•
9/2/008 0U:16.1•
9/2/200 00:47.7:
9/2/208 0t :31.2,
9=2/008 02:21.4A
9/2/208 03:18.3
9/22008 04:21.3
9/2/208 05:46.

2.0 23. 11.9 1 21.5 0.2

16.0
18.0

0.0
2.0
4.0
8.0
8.0

10.0
12.0
14.0
16.0
18.0

22.0
24.0
0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.
0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
18.0

20.0
22.0
0.0

4.0

8.0

10.0

81.8

107.9
114.4
0.0
1.8

14.2
109.0
07.6

-75.96

70.0

82.3

104.0
0.0

19.

45.8

51.4

62.0
-wT3

69.0
70.0

82.0
87.0
0.0

14.1

34.6
45.6

51.4

43.5

62.0

69.0
75.2

-79.3

2.0
14.1
31 *6
43.5
50362-

24.7
21.6
19.0

-14.r
11.6
7.3
2.8
-1.8

-8.3
-10.7
-14.9
-19.1
-23.2
249
19.2

-139
8.7

-13.3

-717.5
24.9
21.3

93.2

5.0

7.7
-12.0

3.9
5.4
6.8
8.4

10.0
113.7
13.7

14.0
14.6
15.6
16.7

21.9
23.4
25.0

26.7

26.9
27.7
28.7

30.8

3809

38.0

38.3
38.9

38.5
39.4
40.4
41IT
42.7
43.9

1.3 1

6.80E-061 1.3 I 2.6
2.5
2.4
2.5

8.29E-061 0.5

8.19E-061 1.3

1.1

1.30E-051 1.9

2
2T
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2

8.61 E-061 1.2

1.1
2.3
2.5
2.8
2.5
2.4
2.2
2.2
2.1

3.7
3.7
2.8
2.4
264
2.2
2.4

2.2

1.6

2.2
2.2
2.2
22
2.3
223
r23
221

21

1
1.4
1.6

2.57E-551 0.9

1.1

9.40E-06 1.1

9.71E-061 0.8
7.1 1

16.5 10. 85.0 1 -5. 51.0 8.45E-061 1.0
90212008 06:41.95 18.0 9.01 55.7 1 -90 1 51.9 8.46E-06 1.1
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1*/LT20U~ U~U4.UL b.~I WZ.1
9/2/2008 08:04.0, 20.L i.9l 52.1
9/2/2008 09:30.OE
9/2/2008 11:04.1E
9/3/2008 00:00.0(
9/3/2008 00:02.24
9/3/2008 00:20.0'
9/3/2008 00:55.9E
9/3/2008 01:42.6C
9/3/2008 02:35.5;
9/3/2008 03:33.6C
9/3/2008 04:38.04
9/3/2008 05:47.2!
9/3/2008 07:00.2!

22.0
24.0

O.C
2.10
4.10

4-91 86.1 -17.1 54.7
2.8 94.1 1 -21.2 1 56.3 7.98E-061 1.1 1 2 1 2.1

21.21 17.8 17.2 1 56.6 0.7 1 2 1 1.3
1.17E-05 0.9 1 2 1.7

15.51 52.9 5.5 58.9
12.01 13.51 58.1 1 1.5 59.9

60.9
62.1
63.3

9.03E-061 1.0 . 2 2

18.0 7.21 73.0 -10.8 8.49E-061 1.0 - 2

9/3/2008 11:24.211 24.0 0.81 95.1 -23.2 1 67.7 8.19E-061 1.1 1 2 2.1

1.00E-03

1.00E-04

1.00E-05

0.0 100 200 300 400 500 60.0 700
Elapsed Time (maIn)

20

1.0

14

1 12

1.0

008

0.0

04M

0.2

00

0.0 10.0 20.0 30.0 40.0 50.0 00.0 70.0
Elapsed Time, (min)
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Hydraulic Conductivity Test - Underwood - Thick Clay Cover
"'111 .................. • "

S. fag

Outlw Pvua = 400 mnl

Pressure [Dffeence 1.1 PSI
Effedtve Styns 1.5 psi

Hydraui~c Gradhient, 1 5.0

Ame of Sample, A a 729.66 M2,

SemujeVolume.V= 11120.0 mro~
a,= I an'

e=o, A I nM
W.Iofmt, h d
ýW'" Of

-- 2so _ m,•ew 12.1% (M
2.15 Gkooo3

K, a. * L WTOf cn can TwofCan+Far
a a LLf(Aff'11)1 1 c"t I ws IMtr SN nent

(a. +a,,) A*A [(Aff2){ my4 1 (a s 1() m

Note:
The highlishti vaw s reortldo prior o a rmembraneleak
AN other date -as -eoded fofllowhg m mnwn,.n ompbc.nt.

00 No0 400 No WD0 1000 200

ghp-IqdTD .Cm0

I

20

18

Is

01

CA

02

00
0.0 200 400 So0 5oo 1000 1200

owe-T0r (0.
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Hydraulic Conductivity Test - Underwood - Thick Clay Cover
ASTM D 5084 - 00

Sample I.D. 305-mm CC5 - Clay Bottom Test Date: 1012108

Cell Pressure = 42.0 psi
Inflow Pressure= 41.1 Mi

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

Outflow Pressre = 40.0 psi
Pressure Difference = 1.1 psi

Effective Stress= 1.5 psi

Hydraulic Gradient, i = 5.0

Area of SamDle. A = 729.66 cm
2

Sample Volume. V = 11120.0 cm
3

aý = 5 cm
2

a.,A = 5 cm,

Weight of
I

= 22600.0 g I Sample Water Content = 15.3% (%)
= 2.0 1-cm

3
Dry Density = 2.03 gIcm0

a~ L F(U Cn#[ WT of Can W T of Cn+ae
a,. a.,4 L 14' j Can W o Ca +We Soil Dr ol Content

I s (a,, +a,,) A* At '( 1 )J G 30.8 157.28 140*54 115.25%

p ~ I I I P -
Date, Time I Inflow IOutFlow AM I H I Time K

(secl I (cm) I (mini I (cm/eec)

102/2008 01:55.14 8. 16.e 33.5 1 8.0 1 1.e 1 7.19E-051 1.0 1 10 1 10

102)2008 03:47.021 14. 10.51 40.1 1 -3.5

20:

22.
24.

0.
2.
6.
8.

101212008 04:11.521 15.

4a
2,
0.

24,
23,
20.

14.,

10.
9.
7.
S.,

3.
1 .

24.
23.
21..
19:
17.
15:

13.
41.

72w

0.

49.1

85.6 1 -4.1 1 12.1 6.47E-051 1.0 1 15 1 15.5

6.22E-051 1.0 10 10

24.

102)20(8 00:49251 4. 31.9 V 17.3 1 16.9 I 7.19E-051 1.1

1012=2008 02:29.811 10. 35.0 1 5.2 1 18.6 7.16E-051 1.0 1
19.2 7.27E-051 1.1 10 1 10.5

i lo

10122008 07:44.251 24. 54.9 -23.2 23.8 709E-051 1.1 10 10.5 I

1 OOE-03

I
1.8 4

2 100E-05I
00 s0 100 150 200 250

EhM..d Tim. (.In)

20

1.8

18

14

.: 1.2

10,

081

06
04

02

00
00 50 100 150 20.0

e.p..ad Tie. (rai)

*9NA

250
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ASTM D 5084- -00

Sample L.D. 150-tmn CWC5-Cýay-ottm Test Date:
CellPressure = 42. psIDiametrorSmpleD 15.2 cm

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.8 psi

Length of Sample, L = 61 cm
Area of Sample, A = 182.41 cm2

Sample Volume, V = 1112.0 cm3

a,, = 1 cm2

Hydraulic Gradient, i = 5.8 aOj = 1 cmr
Weight of wet sample = 2041.3 g Sample Water Content = 18.1 (%)

Wet Density = 1.8 g/cm3 Dry Density = 1.55 g/cm
3

am* a# WT ofCan VTo ato a ae(am a., , L 02 .=ni+WeSoi IDrSoi Cornten
(a, +a., A*.9 At TL7.e 12.0 111.1 11113

Date, Time Inflow OutFlow At H Time K QwA I 04n 0, 4"=

(sec) (CM) (min) (cmlsec)

0:00 8W 4. . 1O .
0:00.7 -10.0 22M_7 1-6.8- 12.7 0.3 -664E-05 0.7 2 1.3
010(1.32 11.0: 21.7 5.6- 10.7 0.5 4.58E-0 '1.0 1 1
0:0.4.9 12C 0. 1. 8.7 0.8 4.0-• 1.0 1 1
0:0-1:07 13.0 19.7 -- 17.9- 6.7 1.1 4.36E-05 1.0 1 1
0:01:261 14,0 18.8 19.1 4.8 1.4 4.06-( 0.9 1 0.9
0:01:47 15.0 17.8 -- N.3- 2.s 1.8 4.2V2- 1.0 1 1
0:0208 16.0: M68 2. 0.8 2.1 ---- 4 TIMM0 1.0 1 1
0:0"232 M7.C 15&8 23.3 -1.2 2.5 4.1-• 1.0 1 1
0:02:57 18.0: 14.8 25.1 432 2.9 4.04E-0M 1.0 1 1
0:03:N4 190C 13.8 27.0W -5Z2- 3.4 4.00E-0M 1.0 1 1
0:00"00 8.0 24,( -203,7- 16.0 3.4
0:00,.21 10,(0 22.2 21.1 172.2 3.8 6.13E-05 0.9 2 1.8
0:00r.38 11.0 21.2 16.5 10.2 4.0 4.36E-05 1.0 1 1
00E.M 120C 20.ý2 17.6 8.2 4.3 4.29E-05 1.0 1 1
0:.01: 14 13 * 0 19.2 18.6 6.2 4.6 4.25E-06 1.0 1 1
0:01:33 14.0: 18.2 19,2 4.2 4C9 4.30E-05 1.0 1 1
0:01:54 15.(R 17.2 0.8 2.2 5.3 4.19E0 1.0II
0:02:16 1WO0 16.2 22.6 0.2 5.7- -- 4.0-6M- 1.0 1 1--T
0:02:40 17.0 15.2 23.7 -1.8 6.1 4.10E-05 1.0 1 1
0:0306 18.0 14.2 256 -3.8 6.5 4.0315-06 1.0 1 1
0:03:34 19,0i 13.2 28.2 -&.8 7.0 3.g0E-05 1.0 1 1

0:00'.00 8.0 24.0 -214.0 16.0 7T0
0:00r.21 10.01 22,2 21.4 12.2 7.4 6.03E-0M 0.9 2 1 is

•01.0.38 '11.0 2`1.2 16.1 102 T. 4.47E-O-• 1.0 1 1
0:00r.9 12.0 20.2 17.9 8.2 7.9 4.21E-05 1.0 1 11

0:01:13 13.0 19.2 18930 -6.2 8F2 -4-39E9-05 1.0 1 1
0:01M3 14.01 16&2 19.7 4.2 8.6 1 4.2"E 1 1.0 1 1 1
0-01:54 15.01 17.21 21.0 2.2 8,9 1 4.15E-0i 1.0 1 1 1

0:02:,16 16.1 16.: 22.4 10.2 9.3 4.11E-051 1,0 1 1

1 .OOE-03

U
.5l
2
i I MOE-05

0.0 2.0 4.0 6.0
Elapsd Time (min)

8.0 10.0 12.0
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Hydraulic Conductivity Test - Underwood - Thick Clay Cover
ASTM D 5084 - 00

Sample I.D. 75-mm CC5.Clay Sottom Test Date: 11.03.08
Cell Pressure = 42.0 psi Diameter of Sample 0 = 7.6 cm

Inflow Pressure = 40.5 osi Length of Sample, L = 3.2 cm
I Area of Samole. A = 4560 cm

2
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.8 psi

Sample Volume, V = 144.8 cm
3

ai = 1 cm
2

Hydraulic Gradient, i = 11.1 a., = 1 cm,

Weight of wet sample = 233.3 g Sample Water Content = 21.6 (%)
Wet Density = 1.6 g/cm

3 Dry Density = 1.32 glcm
3

a. *a L ( -I) I can# WTofCan 1W'of Cantr of Can+Water= n ot+ Wet $oil Drv SoIl Content
(a,. . (,) (g) (g)

14+a A*N 14 30.73 100.58 88.15 21.656

Date, Time Inflow OutFlow At H Time I K Q I Qh
(886 (cm)

30 1 3.24E-051 1.0
1

T
3.07E-051 1.0

2.67E-051 1.0 0.9

1T

1r

1r
IF

0:06:34
0:07:34
0:08:39
0:00M0
0:00:30
0:01:10
0:02:13
0:02'35
0:03:22
0:04:12
0:05:04
0:06:01
0:07:00

10.1

12-

1.
2.
3.
4.
5.
6.
7.
8.
9.

15J
14.1
13.'
24.
23.'
22.'
20.!
20.1

19.,
18.'
17.'
16.1
15.7

56.9 1 5.0 1 16.3 2.9WE-051 1.0

-519.5 1 23.0 1 18.4

63.1 1 16.0 20.6 3.15E-051 1.0

50.2 1 11.0 1 22.6 2.94E-051 1.0

1.5
0.5

1V

1V

1.5

1 I

58.9 0 5.0 1 25.4 2.87E-051 1.0 1 1
0:0803 ~1~i~]

1.00E-04

1.OOE-05

z 1.00E-06
0.0 5.0 10.0 15.0 20.0 25,0 30.0

Elapsed 
Time 

(min)
0.0 5.0 10.0 15.0 20.0 25.0 30.0

Elaped Time (mml)
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Hydraulic Conductivity Test - Underwood - Thin Clay Cover
ASTM D 5084 - 00

Sample I.D. 305-mm CC3 - Clay M;
Cell Pressure = 41.9 psi

Inflow Pressure = 40.8 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.8 psi

Test Date: 9129108
,D= 30.5 cm
.L= 10.8 cm
SA = 729.68 cm

2
Areaof

Effecive Stress = 1.5 psi
Sample Volume, V = 7876.7 cm

3

ain = 5 cm,

aV o = 5 crn)
Hydraulic Gradient, i = 5.0

Weight of wet sample = 15750.0 a I Sample Water Content = 14.0% M
Wet Density = 2.0 9/cmI Dry Density = 2.00_ _/cm3

K -a,,*a,, L L4(Affl) I Wofa +_ We o otn

Date, Time

EMU
FIM
M'

2,284

- I - Y - Y - I - - I .- I - I -
Inflow iOutFlow At

20,.

16:
141
12i
1Yj

763 1

H

24.8

-7.9

4.9
0.8

-7.3
-1 1.3
-15.3
-19.4
-23&4

20.7

8.7
4.6
0.6

7-3,4

-11.6
-15.5
-19.6

24.9
213
17.4
133

9.35.3
0.2
-2.8
-68

-10.8
-14.8
-1&8
-22.8

(min) I (cm/sec)

5.9 1 2.34E-051 1.0 12.5 13

1.1 10 1 10.5

25.1 2.27E-05 1.0 1 10 10

Time K

1 27.1 1 2.60E-051 0.9 10 9.5
10.5

I 113.7 1 1 35,3 1 2.48E-051 10 1 10

10
10.5

10.

105

7M5

10

753

55.2 221 E-O 1.0

67.8 1 120E-0 1.0 1 10

1.OOE-03 20

1.6

18030.04 14

1.2
11.03 8 V#& 0.8" ^ gs6

0.

0.0 10O 20.0 30.0 40,0 000 80,0 70.0 80,0
81086d TI,, (.In) 0.0

0.0 10.0 20.0 300 40.0 50.0 00b 700 800
Mond8 TT,,. (win,)

D-150



Hydraulic Conductivity Test - Underwood -Thin Clay Cover
ASTM D 5084 - 00

Sample I.D. 150-mm CC3-CWayddle Test Date:
Cn11 Preurnu = £20D
.ln.l.Pressure= 40.4 ( siInflow Pressure = 40.4 psi

Outflow Pmessre = 4U. psi

Pressure Difference = 0.4 psi

Effective Stress= 1.8 psi

Hydraulic Gradient, i = 5.5

Diameter of Sample, 0 = 15.2 cm
Length of Sample, L = 5.1 cm

Area of Sample, A = 182.41 cm
2

Sample Volume, V = 926.7 cm
2

a, = 1 cm
2

ao,,= 1 cm•

Weight of met sample = 1656.2 g Sample Water Content = 18.7 M%
Wet Density = 1.8 glcm3 Dry Density = 1.51 g/cm3

an, = * L LCAml)1 can# WT• of Can WJ of Can WT of Can +Water
K= OtWtSoil DrySoil Conent

(a1,+a )L*t L MB 30.74 121.2 106.96 18.68

I --- 'P 'P - I--
Date, Time I Inflow I OutFlow at H Time K

(see]

0:01:21
0:01:5(
0:02:1
0:02:4(
0:03:0'

0:00:11
0:00:5,

0:01:11
0:01:4A
0:02:1i
0:02:5:
0:03:1!
0:0010
0:00:1,
0:0073

10.C
T27c

131C
14.(
77C
2.(

12.A

14.C
15.(

21C
4-C

16.01 24.9 1 8.0

Q.'AI QO

1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

0.9
1.0

20.41 20.2 16.4 1 6.7

2
2

2
4
2
2
2
2

2
2
2
2

2
2
2
2
2
2
1

2
2

1.7
4
2
2
2

2.1
1

1.5
2.1
2.1
2

1.1

1.6
2.1
2
2

2.1
2
1

0:01:321 9.C 15.31 13.7 6.3 7.7 5.73E-051 1.0

5.78E-051 1.0

0:0000
0:0071
0:00:3
0:0015
0:01:2
0:01:5"
0:02:2,
0:02:4,

0.C
2.(
4.C
S.C
8.C

11.6 1 20.4 1 9.0 8.58E-051 0.8

16.31 25.6 83 1 10.2 5.68E-051 1.0

13.01 11.21 19.6 -1.8 1 11.5 5.20E-051 1.0
0:03:0:" I
0*03:0 i

1.00E-03

1.0OE-05 -

0.0
I I I I I I

2.0 4.0 6.0 8.0 10.0 12.0 14.0
Bapsed Time (ain)
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Hydraulic Conductivity Test - Underwood - Thin Clay Cover
ASTM D 5084 - 00

Sample I.D. 75-mm CC3 Clay-Middle Test Date: 10.13.08
Cell Pressure = 42.0 Osi I Diameter of Samole. D = 7.6 cm

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.8 psi

Hydraulic Gradient, i = 13.8

Length of Sample, L = 2.5 cm
Area of Sample, A = 45.60 cm2

Sample Volume. V = 115.8 cm3

a, = 1 cm,
a"A = 1 cm'

Weight of wet sample = 191.4 g Sample Water Content = 25.4 (%)
Wet Density = 1.7 g/cm3 Dry Density = 1.32 g/cm3

~ * •ot .•L i Can # WT of Can WT of Can -T of Can + erK, + Wet Soil Dry Soil Content=(a~(,) (g M° ° °
(an -+ ot) A* At 2 ) 7 30.38 103:03 88.32 25a39

Date, Time Inflow OutRlow At H Time K QOW I Oft 04n QC,

(sac) (cm) (min) (cnm/sec)
a:O0:00] 0.5 23.8 0.0 '-233 0.0
a0:0:23 1 .0 23.5 23. 3 22.5 0.4 1.65E-05 0.6 0.5 0.3

0Y01:44 2.0 72.2 80.8 9 =0.5 1.7 1.E-05 1.0 1 1
a.03:03 3. 21.5 711.5 18.5 3.0 1.30E 1.0 1 1
0:04:31 4.0 20.5 88.0 81.5 4.5 1.20E-05 1.0 1 1
0.06:07 5.0 19.5 96.3 14.5 6.1 1.14E-05 1.0 1 1
.07:51 2 .0 18.2 104.6 12.5 7.9 1.095E-05 1.0 1 1

a.09:39 7.0 17.2 107.9 10.5 9.7 1.11E-05 1.0 1 1
0411:39 8.0 21.0 1.197 7. 11.7 1.04E-05 1.0 1 1
0713:58 9.0 15.0 130.4 6.5 13.8 1.00E-05 1.0 1 1
0(11:04 0 194. 136.3 4.5 16.1 1.0IE-05 1.0 1 1
0-00:0C 1.0 24.0 -887.8 23.0 16.1
0101:24 202 23.1 84.4 21.0 17.5 1.15E-05 0.9 1 1
0.03:24 3.0 22. 119.3 19.0 19.5 846E-08 1.0 1 1
0-.05:33 4.5 21.1 1-.71 17.0 18.5 8.11E-06 1.0 1 1
Q.07:38 5.0 20.1 125.1 15.0 20.6 &70E-0. 1.0 1 1
0109:47 6.0 19.1 129.1 13.0 28.7 .78E-06 1.0 1 1
0.12:07 7.0 18.1 140.4 11.0 25.1 &.410E-0 1.0 1 1
a:14:48 8.0 17.0 100.4 9.0 27.7 7.69E-06 1.0 1 1
0:00:00 1.0 24.0 -887.8 23.0 27.7
a.01:33 2.C 23.1 93.2 21.1 29,3 9.92E-.08 0.9 1 0.9
&:.03:3B 3.0 22-1 125.0 19.1 31.3 8.07E-06 1.0 1 1
a:.06:0[2 4.0 21.1 143. 17.1 33.7 7.28E-06 1.0 1 1
0:82 5. 01 159 15.1 36.2 TO5-0 . 1 1
0:11:09 6.C 191 160.8 13.1 38.8 7.03E-.00 1.0 11

0:.13:541 7.0C 118.1 165.2 111.1 1 41.6 1 7,14E-061 1.0 11

1.OOE-04

E

S1.OOE-05 ýý
o

1.OOE-08

Elapsed Time (mini
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Hydraulic Conductivity Test - Underwood - Stornd-Relesae Cover
ASTM D05084 -00

Sample 1.0. 305-mmn ET-Soll Top I Test Date: 10127M0
Cell Pressure = 42.0 psi Diameter of Sample, D = 30.5 cm

Inflow Pressure= 41.1 psi Lenath of Sample, L = 15.2 cm
Outflow Pressre = 40.0 psi

essure Difference = 1.1 psi
Area ofSample. A= 72966 cm2

Pr4 Sarple Volume. V = 11120.0 cm
3

Effective Stress = 1.5 psi an = 5 cm'

Hydraulic Gradient, i
Weight of wet sample =

Wet Density =

= 5.0 1oI = 5 cm
21650.0 a Sample Water Content = 12.4% (%)

1.9 9/cm
3 Dry Density = 1.94 g/cm

3

a. =a*at L ~~(All) W fCnW o~rf CanWfCan+Water

~ a +~)A1tX 30.92 168.15 M0~2 12.39%
- - - Y - I - I -, -
Dat% Time I inflow 1 0uFlowj at H Timne K

(loc) I (cm) I (min) I (cmlsec)

5AE-05. 0.9 1 10 8.5
0.9 1 10 1 9

12.01 13.41 80.1 1 1.4
14.0 11.3 104.0 1 -2.7
16.1 9.21 114.3 1-49 1 10.0 1

24J 0.61
0- . 0.0 24.9 18.0
io 23! 15.7 21.2 183 1.248-04 0.9 10 8.510/27/2w6 00 15:

10/27/2008 022.,
10=27/2008 02:35.
15T27200 03:12.
10/27/200803:52.

1027/2008 04:37.
10r27200806:26.
10/27(200806:20.

10. 15. 31.6 1 5.4 24.1 8.30E-05 1.0 10.5 10.5
12.0 13.01 32.7 1.8 1 24.6 1 7.61E-0 1.0 1 .5 9.5
14.C 11M, 36.9 -2.4 1 25.2 1 7.47E-05 1.0 1 10 1 10

22. 540 -I
10=200807:22.0 24.0 1. 13 -
10/27/2008 00:00 24,

72.
20.
18.

16.
14.
12.
10.

8.
6.

4.
1.
0.

24.

0.0 24.8 1 29.4

0.0 1 24.9 37.5 1
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4.0
6.0
8.0
)0,
2.0
3.0
3.0

3.0
30.0
!2.0

3.0
2.0
3.0

?,0

7I
71
7I

II 0.0 10.0 20 0 30 0 40.0 500 60.0
EIJased Tim. (min)

D-154



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

Sample I.D. 305-mrm ET -Soil Top 2 Test Date: 8118108
Cell Pressure = 42.0 psi

Inflow Pressure= 41.1 pAi
Outflow Pressre = 40.0 psi

Pressure Difference = 1.1 psi
Effective Stress = 1.5 psi

Hydraulic Gradienti = 5.0

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

Area of Sample, A = 729.66 cm2

Sample Volume. V 11120.0 cm
3

a,= 1 cm=
ao= 1 cm,

Weight of wet sample = 21550.0 p Sample Water Content = 11.3% (%)
Wet Density = 1.9 pcm3

Dry Density = 1.94 9lcm
3

a,,, L Can# # WT of Can WT of Can +1Weter

K a*a LW Sn i Di•y ol iContent
(V-3I (3) I 172 I 1%)

Date, Time

III

22

54
81

57
72
20
.46

20
00

168

.ol

- , - I - W -
Inflow lOutFlowi At H I Time K Q-. I Q.

4-4 4-4 . . I - 4 -. + --
(N) I (cm) I (min) I (cmvsec)

4. 18.5 1 0.2 1 2 1 1t

4. 1 2 1 2

820/2008 06.08. 24.
0.
2.
4.
e.
8.

10.
_2.
_4.
16.

20.

-2n

48.8 1 -21.4

17.31 27.9 1 9.3

8.1

6.8

8.9
9.6
10.1
10.9
11.6
124
124
12-4

13.1
173.15

1.51E-05

1.89E-04
3.17E-05
1.94E-05
1.75E-05
1.72E-0M
1.69E-06
1.665E-M
1.67E-05
1,61E-06
1.60E-06
1.54E-05
1.64E-05

2.40E-04
2.99E-05
2.00E-05
1.87M-06

1.0

T-'3

1.1

1.1

1.1
1.1
120

71.

2 2

7-'3
1.9
2.4
2.-1

2.1
2.-1
2.1

2.

2.1

7-'317.11 26.9 9.1

6.1 37.0 1 -11.4 1 162 1

1 OOE-.03

1 OOE-05

2.0

1.8

16

14

• 1.2

08

06

04

02

00

?we - 0-61 - 31,11m,"M11-

00 5.0 10.0 150 200

Elapsed Timn om.ini
00 50 100Elapsed TI.. (rain) 150 200
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Hydraulic Conductivity Test - Underwood - Store-and-Release Cover
ASTIM D 5084 - 00

Sample ID. 150-mm ET-SoII-Top-2
!
Cell Pressure 411 psi

Inflow Pressure= 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi

Effective Stress = 1.9 psi

Hydraulic Gradient, i = 5.5

U12

Test Date:
F Sample, D = 15.2 cm
'f Sample, L = 6.4 cm
!Samble. A= 182.41 cm

2
Area o
SampleVolumeV= 1158.3 cm3

a. = 1 cm2

ao,, = 1 cm,

Weiaht ofa et samoe := OMU6 a Sample water Content = 25.5 M
v = 1.8 a/cm3

Drv Densitv = 1.42 Q/cm=
" "I y -- I " -..... ( . .

R

a. *a L ,r(A'Ll Can# WTofCan WT of Can WTOfCan+lWater 1
K,1 I _+WetSo" ID 1tSoI Con"tnt

( a,,,+a,,)A*N IAt f) 82 30.71 139.36 11173 125.48

Date. Time I Inflow I OutFlow At H Time K -. I/Q• 0..
I 4-4 - - 4.~-~-4 --- - - ~ -. 4 -. 4 -

(eeC) I (cm) I (min) I (cmisec)

0:01:381 5.01 19. 24.7 1 14.0 1 1.e 1 I I

0:02:581 1 7.9 1 3.0 1

0:02:24
0:02'.51
0:03:19
0:03:47
0:04:19
0:030:00

0:00:25
0:01:10
0:01:34
0:01:59

0:02:54
0:0322
0:03:52
0:04:25
0:04:59

7.01 17. 25.2 10IMO

10.01 14. 28.8 1 4.0

&9
9.3
9.8
10.3
10.8
10.8
11.2

12.0
12.4
12.8
13.2
13.7
14.2
14.7
15.2
15.8

3.00E-C
2.94-C
2.95E-C
3.011-C
2.84E-C

4.72E-C
2.M0O-M
2.8AM-C
2.85E-C
2.88E-C
2.80-EC
2.89E-C
2.90-C
2.788-C
2.95E8

1.0
1.0
1.0
1.0
1.0

0.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.1

-r-r
-T

-y
-r
-T
-T
-r
-T
-T
-T

1.

2

11

1.9
2

1.1

8.0 18. 25.3 1 121

9.01 15. 28.5 1 5.1

12.01 12. 34.2 1 0.0

I .00E-03

I 100E-04

z 1.00E-05
0.0 5.0 10.0 15.0 20.0

Elapsed Time (mrn)
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Hydraulic Conductivity Test - Underwood - Store-and-Release Cover
ASTM D 5084 -00

Sample I.D. 75-mm ET-SoII.To C2- Test Date:
Cell Pressure = 42.0 psi I Diameter of Sample. D T 76 cm

Inflow Pressure = 41.0 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 1.0 psi
Effective Stress = 1.5 psi

Hydraulic Gradient, i = 22.2

Length of Sample, L = 3.2 cm
Area of Sample, A = 45.60 cm

2

Sample Volume, V = 144.8 cm3

a, = 1 cm;

aout = 1 cm,

Weight of wet sample = 244.2 [ Sample Water Content = 25.1 M
Wet Density = 1.7 g/cm 3 Dry Density = 1.35 /cm 

3

a.. *a L Can-# WT.of• Cn W" of CanWT of Can + Water1 in out LIJ(AA)l _an, W Wet Soil DrSoI Content
( au)AA A2) y (g) I(g) (g) %

in' f••u~ 30.96 1 145.11 1 122-22 1250

Date, Time Inflow OutFlow At H Time K Q•I Ck. 04n_

(sec) (cm) (min) (cn/sec)

0:00:00 0.0 24.0 0.0 24.0 0.0
0:00:27 1.0 23.4 27.3 22.4 0.5 2.18E-05 0.6 1 0.6
0:01:40 2.0 22.4 72.8 20.4 1.7 1.04E-05 1.0 1 1
0:02:56 3.0 21.4 75.9 18.4 2.9 1.02E-05 1.0 1 1
0:04:17 4.0 20.4 80.9 16.4 4.3 9.81E-06 1.0 1 1
0:05:41 5.0 19.4 83.6 14.4 5.7 9.72E-06 1.0 1 1
0:07:06 6.0 18.3 85.4 12.3 7.1 1.02E-05 1.1 1 1.1
0:08:34 7.0 17.3 88.4 10.3 8.6 9.65E-06 1.0 1 1
0:10:03 8.0 16.3 89.0 8.3 10.1 9.82E-06 1.0 1 1
0:11:37 9.0 15.2 93.5 6.2 11.6 .01E-05 1.1 1 1.1
0:13:14 10.0 14.2 97.1 4.2 13.2 9.50E-06 1.0 1 1
0:14:55 11.0 13.2 100.9 2.2 14.9 9.38E-06 1.0 1 1
0:17:37 12.5 11.6 162.0 -0.9 17.6 9.39E-06 1.1 1.5 1.6
0:18:28 13.0 11.1 51.6 -1.9 18.5 9.79E-06 1.0 0.5 0.5
0:00:00 0.0 24.0 -1108.3 24.0 18.5
0:00:53 1.0 23.1 53.2 22.1 19.4 1.33E-05 0.9 1 0.9
0:02:11 2.0 22.1 77.7 20.1 20.7 9.0E-06 1.0 1 1
0:03:34 3.1 21.0 83.5 17.9 22.1 1.03E-051 1.0 1.1 1.1
0:04:58 4.0 20.0 84.0 16.0 23.5 9.02E-06 1.1 0.9 1
0:06:26 5.0 19.0 87.2 14.0 24.9 9.38E-06 1.0 1 1
0:07:58, 6.0 18.0 92.8 12.0 26.5 9.00E-061 1.0 I I
0:09:34 7T0 16.9 95.9 9.9 28.1 9.38E-06 1.1 1 1.1
0:11:12 8.0 15.9 97.7 7.9 29.7 8.99E-06 1.0 1 1
0:12:56 9.0 14s9 103.8 5.9 31.4 8.69E-061 1.0 1 1
0:14:42 10.0 t3.8 106.3 3.8 33.2 9.5E0 11 1 1.1
0:16:30 11.0 1 2ý.8 108.0 1.8 35.0 8.t21-04 1. 1

1 0:18:21. 12.01 11. 8 110.9 -0.2 36.8 8.83E-061 I1.0 I 1 1
1 0:207181 13.01 10.8 117.1 :-2. 2 M 38.8 8.60E-061 1.0 1 1 1

1.00E-04

I.O 0E-05

U

I.OE0
:r 0.0 10.0 20.0 30.0 40.0 50.0 60.0

Elapsed Time (min)
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Hydraulic Conductivity Test - Underwood - Store.and-Release Cover
ASTM D 5084- 00
aw8ol aod w6

'42.0 PSI
41.1 Dal Lenth of Sunre, L = 15.2 cm

Outflow Presw = 40.0 psi
Pressure Difference = 1.1 psi

Area of Sanmle, A = 729.66 cm
2

Sample Voljme. V = 11120.0 cm"

An = 5 cmr
aw= 5 cm

Efftie lStress 1.5 PSI
Hy.draui~c Gradent, 1 5.0

0111 U = 2200.0 g T SempleWater Content = 15.3% (%)
2.0 gknrt I Dry Densty = 2.03 g/=

3

K- a=,a L

(a,+a,,)A*At (,v2)11 30A (6)M1 140,541 15.25%

Date. T L. 0-
(fdn) I (cmoeec)

Is
12

14
18

14
10

II
Ia

IS

00
18
Is
15

14
1!

IDO4

20

IA

06

02

OM

-- f -A%

O0 10.0 200 300 400 So0 o 0.0 700 00.0
Ift"• Tme(li"

0.0 100 200 000 40D0 S0O S00 000 600
st fT~i I'I)
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APPENDIX E - SOIL WATER CHARACTERISTIC CURVE TEST DATA





Pressure Plate Extractor Test - Altamont - Composite Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 254-mm CMP-CL-3 Test Date 8/13/2008

WT of Sample RinA = 699.6 9
WT of Sample RVne + Soil e3920.8

Water Content 21.73 %
Diameter of Sample onne D n8.00 in

Height of Sample Ring, L= 1.9 in

Volume, V 5.53E-02 ft0 1565.0 0.3

1Unit Weight 105.55 pc 6 1.69 Mg/m0
Water WT 40575.11 9

Solid WT 02.06.09 0Add Water for saturation = 115.4 9 Sr 119.67

Saturated Water Content 26.10 %

Tube Area, A 220.268299 CM

Applied Pressure Reading Water out Suction Volumetric
from soil Water Water
sample Content- Content

(psi) tcrn (cc) (kPa)

0 031 000 0.001 0.261 0.441
0.5• 3 58.778 3.449 0.239 0.404

11 4.3 85.127 6.897 0.229 0.387
2 5.7 113.50,2 13.794 0.218 0.369
4 10.2 204.710 27.588 0.184 0.311

Activity 2090.00 0.129 0.219
Meter 4280.00 0.105 0.177
Test 12100.00 0.081, 0.136

24000.00 0.069 0.117
37600.00 0.062 0.105-
54600.00 0.056 0.094
78700.00 0.048 0.081

1870.00 0.124 0.209
3730.00 0.106 0.187

1026.00 0.080 0.136
20800.06 0.069 0.117

32900.00 0.062 ) 0.105
49000.00 0.056 0.094
73600.00 0.048 0.081

Activity Meter Test

S Gravimetric Volumetric
Suction VWA of Can Wt of Can Nt of Can + Water Water

+ V~et Soil Dry Soil Content Content
(MPa) (q) -(g) (9) N% (%)

2.09 18.4009 27.0626 26.0697 0.129 0.219
4.28 18.4009 26.8719 26.0697 0.105 0.177
12.1 18.4009 26.6879 26.0697 0.081 0.135
24 18.4009 26.6015 25.393 0.069 0.117

37.6 18.4009 26.5488 26.0697 0.062 0.106
54.6 18.4009 26.4962 26.0697 0.056 0.094
78.7 18.4009 26.4384 26.0697 0.048 0.081
1.87 18.4205 26.2555 25.3938 0.124 0.209
3.73 18.4205 26.1359 25.3938 0.106 0.180
11.2 18.4205 25.9484 25.3938 0.080 0. 135
20.8 18.4205 25.8741 25.3938 0.069, 0.1t7
342.9 18.205 25.!8264 25.3938, 0.0621 0.1.05

49 18.4205 25.7796 25.3938 0.055 0.094
73.6 18.4205 25.7274 25.3938 0.048 0.081

E-1



Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR FITInNG

m Applied Suction Measured Predicted Ac() (W)

0-r(kPa) AWC(% (AWC)

0.4371 0.004 0.000
0.4094 -0.006 0.000

0,3887 -0.002 0.000
0r = 0 0.3616 0.007 0.000
8. =3 0.3312 -0.021 0.000

n = 0.1548 0.022 0.000
M = 0.1318 0.005 0.000

0.1186 -0.001 0.000
FOR GRAPHING 0.1107 -0.005 0.000

Suction (k0.) vWC 01045 -0.010 0.000
0.0987 -0.017 0.000

0,001 0.4371 0.1758 0.033 0.001

0.025 0.4370 0.1581 0.022 0.000

0.05 0.4368 0.1334 0.001 0.000

0.075 0.4367 0.1213 -0.005 0.000
0.1 0.4365 0.1130 -0.008 0.000
1 0.4289 0.1062 -0.013 0.000

2 0.4205 0.0998 -0.019 0.000

3 0.4126
4 0.4056 Residual= 0o00R2376
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Fitted and Lab Data

m
CA)

1000000

100000

10000

1000

a. 100

0

10

1

0.1

0.01

0.001

0.0 0.1 0.2 0.3 0.4 0.5

Volumetric Water Content



Pressure Plate Extractor Test - Altamont - Composite Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. CMP-CL-3 Test Date 4/9/2008
WT of Sample Rin = 70.16 _

WT of Sample Rind + Soil 1288.93
Water Content= 20.45 %

Diameter of Sample Ring, D = 2.87 in
Height of Sample Ring, L = 1.0 in

Volume, V 3.75E-03 ft3 106.2 cmc3
Dry Unit Weight = 106.81 pcf 1.71 Mg/m 3

Water WT" 37.14 9
Solid W-rT 181.63 q

Add Water for saturation = 1.22 a Sr 100.05
Saturated Water Content = 21.12 %

Tube Area, A = 0,19 cm 2

IWater out Volumetric

Applied Pressure Reading Wr out Suction Water Water
from SoilWae Wtr
sample Content Content

(psi) (cm) (cc) (kPa)
0 20.7 0.000 0.001 0.211 0.362

0.5 35 2.717 3.449 0.196 0.336
1 36.3 2.964 6.897 0.195 0.334
2 37.8 3.249 13.794 0.193 0.331
4 42.9 4.218 27.588 0.188 0.322
8 48.5 5.282 55.176 0.182 0.312

16 57 6.897 110.352 0.173 0.297
30 65.8 8.569 206.910 0.164 0.281
60 73.3 9.994 413.820 0.156 0.267
90 83.5 11.932 620.730 0.146 0.249

Activity 47800.00 0.048 0.082

Meter 1910.00 0.108 0.185
Test 21000.00 0.068 0.116

5660.00 0.0841 0.143

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(Mpa) (g) (g) (g) N N
21 19.505 27.7869 27.2603 0.068 0.116

1.91 18.8021 27.3736 26.5357 0.108 0.185
47.8 48.9143 57.2121 56.8331 0.048 0.082
5.66 19.5261 28.1184 27.4542 0.0841 0.143
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Fit van Genuchten Eqn to SWCC Data

van Genuchn E F ITTING

Applied Suction Measured Predcted a ,. .
vwc AWC(%)C vW (AWC)'

es - o (r (a 0.3815 0.000 0.o00

0.3597 -0024 0.001

0.3574 -0.024 0.001
0.3525 -0.022 0.000
0.3428 -0.021 0.000

0.3262 -0.014 0.000
0.3021 -0.006 0.000
0.2760 0.005 0.000

02458 0.021 0.000
0.2287 0.020 0.000

FOR GRAPHING 0.0998 -0.018 0.000

Suction (kPa) VWC 0.1854 0.000 0.000
0.1170 -0.001 0.000

0,001 0.36151 0.1506 -0.007 0.000

0.025 0.3615

0.05 0.3615

0.075 0.3615

0.1 0.3615

1 0.3611

2 0.3605

3 0.3599
4 0.3593

5 0.3586
6 0.3580

7 0.3573

8 03586
9 0.3659
10 0.3552

15 0.3516

20 0.3480

30 0.3412

40 0.3349
50 0.3290

60 0.3236

70 0.3187

80 0.3141

90 0.3099

100 0,3059

50D 0.2377

1000 0.2094

50D0 0.1542

10000 0.1350

25000 0.1131

5.00E+04 0.0989

1.00E+05 0.086m

&.00E+05 0.0034

7.50E+05 0.0587

1.00E+06 0.0566

I Residual = 0.000253464
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Fitted and Lab Data
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Pressure Plate Extractor Test - Altamont - Composite Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. CMP-SDRI Test Date 4/9/2008
WT of Sample Ring = 71.33 g

WT of Sample Ring + Soil = 291.45 q
Water Content= 21.17 %

Diameter of Sample Ring, D = 2.87 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.75E-03 ft3  106.2 cm 3

Dry Unit Weight= 106.83 pcf 1.71 Mg/m 3

Water WT = 38.46 9
Solid WT = 181.66 q

Add Water for saturation 1.31 9 Sr 103.75
Saturated Water Content_= 21.89 %

Tube Area, A= 0.19 cm 2

Water out Vlmti
Applied Pressure Reading fr out Suction Volumetric

from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 11.5 0.000 0.001 0.219 0.375

0.5 24.1 2.394 3.449 0.206 0.352
1 28.2 3.173 6.897 0.201 0.345
2 30.9 3.686 13.794 0.199 0.340
4 32.35 3.962 27.588 0.197 0.337
8 36.3 4.712 55.176 0.193 0.330

16 41.95 5.786 110.352 0.187 0.320
30 48.3 6.992 206.910 0.180 0.309
60 54 8.075 413.820 0.174 0.299
90 62 9.595 620.730 0.166 0.284

Activity 2050.00 0.119 0.205
Meter 53300.00 0.044 0.075
Test 5720.00 0.0781 0.134

1 840.00 0.153 0.262

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (,9) N% (%)

5.72 18.4042 26.8033 26.1942 0.078 0.134
53.3 19.5051 27.7352 27.3908 0.044 0.075
2.05 19.4865 28.3213 27.3784 0.119 0.205
0.84 18.5042 27.4406 26.2528 0.153 0.262

E-7



Fit van Genuchten Eqn to SWCC Data

van Genuchten BE n J FOR FITTING

r Im Apple Suctin Measured PrdActed
S

0
-0, = 1 I (kPa) VWC VVV tWC (%) (AVwC)'

08-o [I+t(0 )1 0.3748 0.000 0.000
0.3743 -0.022 0.000

0.3736 -0.029 0.001

a,= 0 0.3720 -0.032 0.001

0. = 0.3682 -0,031 0.001

Ct= 0.3601 -0.030 0.001

n = 0.3441 -0.024 0.001

M = 0.3205 -0.012 0.000

0.28M6 0.013 0.000

02630 0.021 0.000

FOR GRAPHING 0.1985 0.006 0.000

Suction (kPm) VWC 0.0854 -0.011 0.000

::, i i 0.1528 -0.019 0.000

0.001 03748 0.2460 0.016 0.000

0.025 043748

0.05 0.3748

0.075 0.3748

0.1 0.3748

11 0.3747

2 0.3746

3 0.3743

4 0.3742

5 0.3740

6 0.3738

7 0.3736

8 0.3733

9 0.3731

10 0.3729

15 0.3717

20 0.3703

30 0.3675

40 0.3646

50 0.3616

60 0.3586

70 0.3557
80 0.3527

90 0.3496

100 0.3470

500 0.2752

1000 0.2363

5000 0.1582

10000 0.1322

25000 0.1041

5.00E+04 0.0868

1.00E+05 0.0724

5.00E+05 0.0475

7.5OE+05 0.0427

1.00E+06 0.0396

I Residual = 0.000447616
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Fitted and Lab Data
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Pressure Plate Extractor Test - Altamont - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 254-mm ALT-ML-4 Test Date 8/8/2008
W-T of Sample Ring= 881.7 9

W-I of Sample Ring + Soil = 6056.1
Water Content 25.11 %

Diameter of Sample Ring, D = 10.00 in
Height of Sample Ring, L = 2.0 in

Volume, V = 9.09E-02 ft3  2574.1 cm 3

Dry Unit Weight = 100.30 pcf 1.61 Mgq/m3

Water WT 1038.50 ,9
Solid WT= 4135.90 9

Add Water for saturation= 91.02 q Sr 109.69
Saturated Water Content = 27.31 %

Tube Area, A =20.26829916 cm 2

Water out Suction Volumetric
Applied Pressure Reading from soil Water Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 2.3 0.000 0.001 0.273 0.439

0.5 5.6 66.885 3.449 0.257 0.413
1 7 95.261 6.897 0.250 0.402
2 8.1 117.556 13.794 0.245 0.393
4 10 156.066 27.588 0.235 0.378
8 13.2 220.924 55.176 0.220 0.353

15 15.8 273.622 103.455 0.207 0.333
30 19.5 348.615 206.910 0.189 0.304
60 23 419.554 413.820 0.172 0.276

Activity 2420.00 0.105 0.169
Meter 4490.00 0.089 0.143
Test 12300.00 0.072 0.115

30300.00 0.057 0.092
61500.00 0.043 0.070
61600.00 0.043 0.070

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can VWt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g}) N°0 N%

2.42 19.5173 27.8053 27.016 0.105 0.169
4.49 19.5516 27.7125 27.0477 0.089 0.143
12.3 18.801 26.8497 26.3116 0.072 0.115
30.3 19.484 27.4082 26.9784 0.057 0.092
61.5 18.1351 25.9697 25.6444 0.043 0.070
61.6 22.7621 30.5877 30.2625 0.043 0.070
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR FIrnNG

80 r = Ii (kPa) =AWC(M (AWC)=
es,-r El+ (a,• 0.4138 0.025 0.001

0.4114 0.002 0.000
0.4086 -0.007 0.000

e,= 0.000.4023 -0.009 0.000
0, = 0.3894 -0.011 0.000
a= 0.3665 -0.013 0.000
n = 0.3365 -0.004 0.000
M = 0.2969 0.007 0.000

0.2563 0.020 0.000
FOR GRAPHING 0.1692 0.000 0.000

Suction (kPa) AWC 0.1456 -0.003 0.000
0.1139 0.001 0.000

0.001 0.4136 0.0914 0.001 0.000
0.025 0.4136 0.0789 -0.007 0.000
0.05 0.4136 0.0769 -0.007 0.000

0.075 0.4136
0.1 0.4136
1 0.4131
2 0.4125
3 0.4118
4 0.4110
5 0.4102
6 0.4094
7 0.4085
8 0.4076
9 0.4067

10 0.4058
15 0.4011
20 0.3964
30 0.3872
40 0.3785
50 0.3704
60 0.3629
70 0.3560
80 0.3497
90 0.3438
100 0.3383
500 0.2456
1000 0.2091
5000 0.1419
10000 0.1198
25000 0.0958

5,00E+04 0.0809
1.00E+05 0.0683
5.00E+05 0.0461
7.50E+05 0.0418
1.00E+06 0.0389

I Residual = 0.000108804
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Pressure Plate Extractor Test - Altamont - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ALT-ML-4 Test Date 4/9/2008
WV-" of Sample Ring = 71.16 g

WT of Sample Ring + Soil = 293.11 9
Water Content = 18.94 %

Diameter of Sample Ring, D = 2.87 ill
Height of Sample Ring, L = 1.0 in

Volume, V = 3.75E-03 ft 3  106.2 cm 3

Dry Unit Weight = 109.73 pcf 1.76 Mg/m 3

Water WT 35.34 _
Solid W'= 186.61 9

Add Water for saturation = 0.91 9 Sr 99.37
Saturated Water Content = 19.43 %

Tube Area, A 0.19 cm 2

Water out Volumetric

Applied Pressure Reading from soil Suction Water Water

sample Content Content
(psi) (cm) (cc) (kPa_

0 25 0.000 0.001 0.194 0.342
0.5 37.4 2.356 3.449 0.182 0.319

1 38.6 2.584 6.897 0.180 0.317
2 40.5 2.945 13.794 0.178 0.314
4 42.9 3.401 27.588 0.176 0.310
8 46.5 4.085 55.176 0.172 0.303

16 48.95 4.551 110.352 0.170 0.299
30 52.9 5.301 206.910 0.166 0.292
60 57 6.080 413.820 0.162 0,284
90 64 7.410 620.730 0.155 0.272

Activity 1240.00 0.151 0.265
Meter 3640.00 0.099 0.173
Test 02.0.00 0.059 0.103

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can WN of Can + Wl of Can + Water Water
Wet Soil Dry Soil Content Content

(Mpa) (g) (g) (g) (%) (%)
3.64 22.0096 30.4257 29.6704 0.099 0.173
1.24 18.6204 27.3852 26.2368 0.151 0.265
24.2 19.7051 28.2719 27.7974 0.059 0.103
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Ecn

l o-Or i,

r FOI RFITTING

Or=

Nm

Appled Suction Measured Preicted %
(kPa) VAC vmr

0.3418 0.000
03413 -0.022

0.3409 -0.024
0.3398 -0.028

0.3374 -0.028
0.3322 -0.029

0.3218 -0.023

0.305G -0.014

02799 0.004

02820 0.010

0.2299 0.035

041829 -0.009
0.1193 -0.016

Residual :

0.000

0.001
0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.001

0.000

0.000

o0o0443089

FOR GRAPHING

Suction (kPa) VWC

0.001 0.3416

0.025 0.3418

0.05 0.3418

0.075 0.3416
0.1 0.3416

1 0.3416

2 0.3415

3 0.3414

4 0.3412

5 0.3411

6 0.3410

7 0.3408

8 0.3407

9 0.3405

10 0.3404
15 0.3396

20 0.3388

30 0.3370

40 0.3351

50 0.3332

60 0.3313
70 0.3294

80 0.3275

go 0.3256

100 0.3237

500 0.2717

1000 0.2399

5000 0.1704

10000 0,1459

25000 0.1185

5.00E+04 0.1011

1.00E+05 0.0863

5.00E+05 0.0598
7.50E÷05 0.0545

1.00E+06 0.0510
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Fitted and Lab Data
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Pressure Plate Extractor Test - Altamont - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ALT-SL-1 Test Date 4/9/2008
WT of Sample Ring = 69.88 g

WT of Sample Ring + Soil = 290.77 9
Water Content = 20.35 %

Diameter of Sample Ring, D = 2.87 in
Height of Sample Ring, L = 1.0 in

Volume, V 3.75E-03 ft3  106.2 cm3

Dry Unit Weight = 107.93 pd 1.73 MgIm 3

Water WT = 37.35 _

Solid WT = 183.54 ,q
Add Water for saturation = 1.23 9 Sr 102.53
Saturated Water Content = 21.02 %

Tube Area, A= 0.19 cm 2

Applied Pressure Reading Water out Suction Volumetric
from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 14.9 0.000 0.001 0.210 0.364

0.5 27.8 2.451 3.449 0.197 0.340
1 28.8 2.641 6.897 0.196 0.339
2 30 2.869 13.794 0.195 0.337
4 31.2 3.097 27.588 0.193 0.334
8 34.9 3.800 55.176 0.189 0.328

16 41.95 5.140 110.352 0.182 0.315
30 46 5.909 206.910 0.178 0.308
60 52.1 7.068 413.820 0.172 0.297
90 61 8.759 620.730 0.162 0.281

Activity 4700.00 0.085 0.147
Meter 1060.00 0.139 0.240
Test 6260.00 0.081 0.141

2320.00 0.104 0.179

Activity Meter Test

Gravimetric
Suction Wt of Can WN of Can + WN of Can + Water Volumetric

Wet Soil Dry Soil Content Water Content
(Ipa•) () (g) (g) N% (0/)

1.06 22.0099 30.6383 29.5869 0.139 0.240
4.7 19.5515 27.8289 27.1785 0.085 0.147
6.26 19.5081 28.1293 27.4813 0.081 0.141
2.32 18.6818 27.4445 26.6225 0.104 0.179
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR FITTING

0-0 m ~~Apphed Sucfioi, Maie Prodded (% (A)0= - 4___ 1 ()V%

-0 0.303 0.000 0.000
0.3632 -0.023 0.001

0.3M20 -0.024 0.001
0.0000 0.3013 -0.025 0.001

0.36M 0.3582 -0.024 0.001
M04 0.3513 -0.024 0.001

n = 0.3373 -0.022 0.000

m2= 0.3156 -0.008 0.000
0.2822 0.015 0.000

02599 0.021 0.000

FOR GRAPHING 0.1505 -0.009 0.000

Suction (kPa) VW 0.2298 0.010 0.000

0.1448 -0.004 0.000
0.001 0.3638 0.1886 -0.010 0.000
0.025 0.3W36

0.05 0.3036
0.075 0.363M

0.1 0.3636

1 0.3635

2 0.3634

3 0.3832

4 0.3631

5 0.3629
6 0.3M28

7 0.3M6

8 0.3824

9 0.3622

10 0.3621

15 0.3611
20 0.3600

30 0.3576

40 0,3552

50 0.3527
60 0.3501

70 0.3475

80 0.3449

90 0.3424

100 0.3399
500 0.2720
1000 0.2331

5000 0.1539

10000 0.1276

25000 0.0994

5.00E+04 0.0823
1.00E+05 0.0581

5.00E+05 0.0438

7.50E+05 0.0392

1.00E+06 0.0363

I Reudual : 0=000309498 1
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Fitted and Lab Data
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Pressure Plate Extractor Test - Apple Valley - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 254-mm AV-B-1-C Test Date 3/412009
WT of Sample Ring_= 887.9 g

WT of Sample Ring + Soil = 6289.6 91
Water Content = 21.38 %

Diameter of Sample Ring, D = 10.00 in
Height of Sample Ring, L_= 2.0 in

Volume, V = 9.09E-02 ft
3  2574.1 cm

3

Dry Unit Weight= 107.93 pcf 1.73 Mg/m
3

Water WT 951.55 g
Solid WT_= 4450.15 g

Add Water for saturation = 0 9 Sr 104.28
Saturated Water Content = 21.38 %

Tube Area A =20.268299 cm _

Water out Volumetric
Applied Pressure Reading Wr out Suction Volumetr

from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 23.2 0.000 0.001 0.214 0.370

0.5 27.8 93.234 3.449 0.193 0.334
1 29.4 125.663 6.897 0.186 0.321
2 30.3 143.905 13.794 0.181 0.314
3 31.1 160.120 20.691 0.178 0.308
4 31.9 176.334 27.588 0.174 0.301

Leak in gasket at application of 8 psi. Test was terminated earl,.
Activity 1990.00 0.143 0.248
Meter 19300.00 0.087 0.150
Test 29000.00 0.077 0.133

43600.00 0.066 0.115
64000.00 0.057 0.098

3150.00 0.129 0.223
28800.00 0.075 0.130
40800.00 0.066 0.113

1940.00 0.144 0.249
10300.00 0.104 0.179
17200.00 0.089 0.154

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) fg) (g) N• N% %

1.99 18.1354 23.2973 22.6502 0.143 0.248
19.3 18.1354 23.043 22.6502 0.087 0.150
29 18.1354 22.998 22.6502 0.077 0.133

43.6 18.1354 22.95 22.6502 0.066 0.115
64 18.1354 22.9069 22.6502 0.057 0.098

3.15 18.1346 23.7432 23.1029 0.129 0.223
28.8 18.1346 23.4757 23.1029 0.075 0.130
40.8 18.1346 23.4287 23.1029 0.066 0.113
1.94 18.5171 26.7201 25.6871 0.144 0.249
10.3 18.5171 26.4296 25.6871 0.104 0.179
17.2 18.5171 26.3246 25.6871 0.089 0.154
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn

- A~pped UCtUC

8= ~ I_____(kPa)
ol8 - Or

FOR GRAPHING

Suction (kPa) VWC

0.001 0.3700

0.025 0.3699

0.05 0.3698

0.075 0.3697

0.1 0.3695

1 0.3645

2 0.3592
3 0.3544

4 0.3501

5 0.3462

6 0.3427

7 0.3395

a 0.3366

9 0.3339

10 0.3314

15 0.3212

20 0.3135

30 0.3022

40 0.2941

50 0.2877

60 0.2826

70 0.2783

80 0.2745

90 0.2713

100 0.2684

500 0.2269

1000 0.2109

5000 0.1779

10000 0.1653

25000 0.1500

5.00E+04 0.1394

1.00E*05 0.1295

5.00E+05 0.1092

7.50E+05 0.1046

1.00E+06 0.1015

FOR FITlING

n Measured Predicted W()
viWC WC AC %

0.3700 0.000
0.3524 -0.019
0.3398 -0.019
0.3234 -0.009
0.3125 -0.005
0.3045 -0.003
0.1961 0.052
0.1542 -0.004
0.1477 -0.014
0.1414 -0.027
0.1358 -0.037
0.1868 0.036
0.1478 -0.018
0.1424 -0.029
0.1967 0.053
0.1648 0.014
0.1561 -0.002

(0 C)2

0.000
0.000
0.000
0.000
0.000
0.000
0.003
0.000
0.000
0.001
0.001
0.001
0.000
0.001
0.003
0.000
0.000

I Residual = 0.000663486
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Fitted and Lab Data
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Pressure Plate Extractor Test - Apple Valley - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 150-mam AV-B-1-C Test Date 9/19/2008
WT of Sample Ring = 274Z6 g

WT of Sample Ring + Soil= 1687 9
Water Content = 24.83 %

Diameter of Sample Ring, D = 5.90 in
Height of Sample Ring, L = 1.5 in

Volume, V = 2.37E-02 ft3  672.0 cm 3

Dry Unit Weight = 105.11 pcf 1.68 Mg/mr3

WaterWT = 280.94 9
Solid WT 1131.46 9

Add Water for saturation = 0.1 a Sr 112.62
Saturated Water Content = 24.84 %

Tube Area, A= 0.19 cm 2

Water out Volumetric
Applied Pressure Reading fr out Suction Water Water

from soilWae Wtr
sample Content Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.248 0.418
2 4.000 13.794 0.245 0.412
4 5.000 27.588 0.244 0.411
8 16.000 55.176 0.234 0.395

14.9 31.000 102.765 0.221 0.372
29.1 47.000 200.703 0.207 0.348
58.8 67.000 405.544 0.189 0.319

Activity 3770.00 0.112 0.189
Meter 4060.00 0.110 0.186
Test 13800.00 0.081 0.137

16800.00 0.077 0.130
46000.00 0.054 0.091

_____ 52400.00 0.052 0.087

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) (%) (%N
3.77 20.4476 29.6817 28.7505 0.112 0.189
4.06 20.5238 29.3848 28.5057 0.110 0.186
13.8 19.552 28.157 27.5087 0.081 0.137
16.8 18.1355 26.5391 25.935 0.077 0.130
46 18.518 26.3943 25.9893 0.054 0.091

52.4 18.018 25.8285 25.4442 0.052 0.087
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Fit van Genuchten Eqn to SWCC Data

van Genuchten EnF

r~ m ~ ppedSclionIMeasured
0-0 Iii IOýPa)IWJI

)R FITTING

Predicted
Am (%)I (Avv) 2

I

FOR GRAPHING

Suction (kPa) VC

0.001 0.4184
0.025 0.4184
0.05 0.4184
0.075 0.4184
0.1 0.4184
1 0.4182
2 0.4180
3 0.4178
4 0.4175
5 0.4173
6 0.4170
7 0.4167
8 0.4164
9 0.4161
10 0.4158
15 0.4141
20 0.4123
30 0.4085
40 0.4047
50 0.4008
60 0.3969
70 0.3931
80 0.3893
90 0.3857

100 0.3821
500 0.2988
1000 0.2564
5000 0.1730
10o00 0.1452
25000 0.1150

5.OOE+04 0.0964
1.00E+00 0.0808
5,OOE+05 0.0536
7.-OE405 0.0483
1.00E'K6 0.0449

0.4184
0.4145

0.4095
0.3987
0.3811
0.3517
0.3116
0.1857
0. 1822
0.1338
0. 1272
0.0985
0.0952

0.000
-0.002
0.001
-0.004
-0.009
-0.003
0.007
0.003
0.003
0.003
0.003
-0.007
-0.008

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

IResidual= 2.487715-05
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Fitted and Lab Data
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Pressure Plate Extractor Test - Apple Valley - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. AV-B-I-C Test Date 9/19/2008

WT of Sample Ring = 71.15 9
WT of Sample Ring_+ Soil_= 290.16 q

Water Content_= 20.34 %
Diameter of Sample Ring, D= 2,86 in

Height of Sample Ring, L_= 1.0 in
Volume, V= 3.72E-03 ft3  

105.3 cm
3

Dry Unit Weight = 107.92 pcf 1.73 Mg/m
3

WaterWT_= 37.01 9
Solid WT_= 182.00 91

Add Water for saturation = 0.1 9 Sr 99.45
Saturated Water Content_= 20.39 %

Tube Area, A= 0.19 cm2

Water out Volumetric

Applied Pressure Reading from soil Suction Water Water

sample Content Content

(psi) (cm) (cc) (kPa) _

0 2.1 0.000 0.001 0.204 0.353
0.5 12.7 2.014 3.449 0.193 0.334

1 13.4 2.147 6.897 0.192 0.332
2 15 2.451 13.794 0.190 0.329
4 16.6 2.755 27.588 0.189 0.327
8 21.4 3.667 55.176 0.184 0.318

15 26.9 4.712 103.455 0.178 0.308
30 28.2 4.959 206.910 0.177 0.306
60 29.8 5.263 413.820 0.175 0.303
90 35.3 6.308 620.730 0.169 0.293

Activity 1950.00 0.146 0.252
Meter 7110.00 - 0.119 0.206
Test 15800.00 0.096 0.166

25200.00 0.084 0.144
47100.00 0.067 0.116
57600.00 0.061 0.106
68000.00 0.058 0.100

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g)1 (%)° N%

1.95 18.1353 29.5873 28.1301 0.146 0.252
7,11 18.1353 29.323 28.1301 0.119 0.206
15.8 18.1353 29.0886 28.1301 0.096 0.166
25.2 18.1353 28.9648 28.1301 0.084 0.144
47.1 18.1353 28.7994 28.1301 0.067 0.116
57.6 18.1353 28.7413 28.1301 0.061 0.106

68 18.1353 28.7083 28.1301 0.05785008 0.10005361
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR FITTING

= ~ Appled SUCticr Measured Pmce 2W % (W)r-0 1ka \NVC vm WCMCA

es-er 0.3527 0.000 0.000
0.3523 -0.019 0.000
0.3519 -0.020 0.000

0, : ODO 0.3509 -0.021 0.000

O,: 0.3486 -0.022 0.000

0,010.3439 -0.026 0.001

n = 0.3357 -0.028 0.001
M= 0.3203 -0.015 0.000

0.2979 0.005 0.000
FOR GRAPHING 0.2822 0.011 0.000

0.2348 0.017 0.000

Sucton k____W 0.1858 0.021 0.000

0.001 0.3527 0.1601 0.006 0.000
0.025 0.3527 0.1467 -0.002 0.000
0.05 0.3527 0.1304 -0.015 0.000

0.075 0.3527 0.1256 -0.020 0.000
0.1 0.3527 0.1217 -0.022 0.000
1 0.3526

2 0.3525 Resckial= o.0=0 I3468
3 0.3524
4 0.3523
5 0.3521
6 0.3520
7 0.3519

8 0.3517

9 0.3516
10 0.3514
15 0.3507

20 0.3499

30 0.3482

40 0.3465
50 0.3448
60 0.3430

70 0.3413

80 0.3396
90 0.3379

100 0.3362
500 0.2907
1000 0.2626
5000 0.1983

10000 0.1744
25000 0.1469

5.00E+04 0.1290
1.00E+05 0.1132
5.05E+05 0.0836
7.50E+05 0.0774

I.00E+06 0.0733
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Fitted and Lab Data
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Pressure Plate Extractor Test - Apple Valley - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. AV-B-4-C Test Date 8/12/2008
WT of Sample Ring = 69 98 g

VVT of Sample Ring + Soil= 281.11 91
Water Content 22.42 %

Diameter of Sample Ring. D 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V 3.72E-03 ft
3  105.3 cm

3

Dry Unit Weight= 102.27 pcf 1.64 Mg/rn
3

Water WT = 38.66 9
Solid WT = 172.47 Q1

Add Water for saturation = 3 9 Sr 101.92
Saturated Water Content = 24.15 %

Tube Area, A 0.19 cm2

Water out Suction VolumetricApplied Pressure Reading fo silSconWater Water
from soilWae Wtr
sample Content Content

(psi) (cm) (cc) (kPa)
0 2.5 0.000 0.001 0.242 0.396

0.5 7.8 1.007 3.449 0.236 0.386
1 8.7 1.178 6.897 0.235 0.385
2 10.4 1.501 13.794 0.233 0.382
4 13.2 2.033 27.588 0.230 0.377
8 16.5 2.660 55.176 0.226 0.371

15 29.9 5.206 103.455 0.211 0.346
30 34 5.985 206.910 0.207 0.339
60 42.8 7.657 413.820 0.197 0.323
90 48.3 8.702 620.730 0.191 0.313

Activity 1390.00 0.164 0.269
Meter 4450,00 0.136 0.222
Test 11500.00 0.108 0.178

18700.00 0.094 0.154
34900.00 0.077 0.126
44400.00 0.069 0.114
55100.00 0.065 0.106
66000.00 0.060 0.098

Activity Meter Test
Gravimnetric Volumnetric

Suction V't of Can WNt of Can Mt of Can + Water Water
+ Wet Soil Dry Soil Content Content

fMPa) (9) (9) (9) N%_ N%)
1.39 22.762 32.3461 30.9968 0.164 0.269
4.45 22.762 32.1134 30.9968 0.136 0.222
11.5 22.762 31.8902 30.9968 0.108 0.178
18.7 22.762 31.7729 30.9968 0.094 0.154
34.9 22.762 31.6291 30.9968 0.077 0.126
44.4 22.762 31.5677 30.9968 0.069 0.114
55.1 22.762 31.5291 30.9968 0.065 0.106
66 22.762 31.4874 30.9968 0.060 0.098

22.762 31.439 30.9968 0.054 0.088
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Fit van Genuchten Eqn to SWCC Data

van Genuchtmn Eqn FOR FITTING

m Appfled Suction Measured Predicted
1 (kPa) \ANC w AWC(%) (AWC)

-0.3959 0.000 0.000
0.3952 -0.009 0.000
0.3942 -0.010 0.000

O- = • 0.3922 -0.011 0.000

6, =5 0.3879 -0.011 0.000
C= 0.3794 -0.009 0.000
n = 0.3660 -0.020 0.000
m = 0.3440 -0.005 0.000

0.3158 0.007 0.000

FOR GRAPHING 0.2979 0.015 0.000
Suction (kPa) \WC 0.2622 0.006 0.000

0.2152 0.007 0.000

0.001 0.3959 0.1823 -0.005 0.000
0.025 0.3959 0.1674 -0.013 0.000
0.05 0.3959 0.1500 -0.024 0.001
0.075 0.3959 0.1438 -0.030 0.001

0.1 0.3959 0.1384 -0.032 0.001
1 0.3957 0.1341 -0.036 0.001
2 0.3955

3 0.3953

4 0.3950

5 0.3948

6 0.3945

7 0.3942
8 0.3939

9 0.3936
10 0.3933

15 0.3918
20 0.3903

30 0.3872
40 0.3840

50 0.3809

60 0.3779

70 0.3750

80 0.3722

90 0.3695

100 0.3669
500 0.3075

1000 0.2767

5000 0.2109

10000 0.1868

25000 0.1591

5.00E+04 0.1408

1.00E+05 0.1246

5.00E+05 0.0939

7.50E+05 0.0874

1.00E+06 0.0831

I Residual = 0.000104174

E-29



Fitted and Lab Data
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Pressure Plate Extractor Test - Boardman - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 150-mm 6' Upper Slope Surface Test Date
WT of Sample Ring= 0 g

WT of Sample Ring + Soil = 1399 9
Water Content = 33.09 %

Diameter of Sample Ring, D = 5.90 in
Height of Sample Ring, L 1.5 in

Volume, V = 2.37E-02 ft3  672.0 cm3

Dry Unit Weight = 97.65 pcf 1.56 Mg/m 3

Water WT = 347.86 9
Solid WT = 1051.17 q

Add Water for saturation = 0 9 Sr 124.45
Saturated Water Content 33.09 %

Tube Area, A= 0.19 cm2

Water out

Applied Pressure Reading from soil Suction Water Volumetric

sample Content Water Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.331 0.518
5 20.000 34.485 0,312 0.488

8.3 59.000 57.245 0.275 0.430
13.9 116.500 95.868 0.220 0.344
21.5 149.500 148.286 0.189 0.295
34.5 161.500 237.947 0.177 0.277
59.6 175.000 411.061 0.164 0.257

Activity 1380.00 0.069 0.108
Meter 3490.00 0.047 0.073
Test 5510.00 0.039 0.061

34100,00 0.025 0.039
0.00 0.000 0.000

Activity Meter Test
Gravimetric

Suction WtofCan Wt of Can + Wt of Can + Water Volumetric
Wet Soil Dry Soil Content Water Content

(MPa (g,) (g) (g) %)
1.38 18.018 25.8126 25.3094 0.069 0.108
3.49 18.421 26.0578 25.7182 0.047 0.073
5.51 18.5184 26.0582 25.7765 0.039 0.061
34.1 20.5459 28.009 27.8285 0.0251 0.039
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Fit van Genuchten Eqn to SWCC Data

van Oenuchten Eqn FOR PITTING

m Appled Suction Mmaired Preted (Av)
2

0-
0

,r =(k_) vAc AM

-0.5180 0000 0.000

0.4350 0.029 0.000

0.4179 0.012 0.000

0.358 -0.024 0.000
0.3150 -0.020 0.000

a ~it0.2531 0.014 O.(][X

n = AWD 0.2015 0.048 0.002
0.1234 -0.015 0.000
0.0815 -0.009 0.000

FOR GRAPHING 0.0664 -0.006 0.000

Suction (kPa) VAC 0.0292 0.010 0.000

0.001 0.518o I Rfedd = o:)70042=S
0.025 0.5180

0.05 0.5180
0.075 0.5180

0.1 0.5180

1 0.5175
2 0.5168

3 0.5158
4 0.5147

5 0.5134

a 0,5121

7 0.5108

8 0.501

9 0.5075

10 0.5058
15 0.4969

20 0.4874
30 0.4876

40 0.4483
50 0.4302

60 0.4134

70 0.3961
80 0.3841
90 0.3713

100 0.3597

500 0.1929
1000 0.1424
2OO0 0.1046

3000 0.0872

4000 0.0786
5000 0.0093

10000 0.0508
25000 0.0330

5.00E+04 0.0246

1.00E+05 0.0180

5.00E+05 0.0087

7.50E+05 0.0073

1.00E+06 0.0084
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Fitted and Lab Data
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Pressure Plate Extractor Test - Boardman - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 6' Upper Slope Surface Test Date
WT of Sample Ring = 69.68 g

WT of Sample Ring + Soil = 286.79 9
Water Content = 22.62 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V= 3.72E-03 ft 3  105.3 cm3

Dry Unit Weight = 104.99 pcf 1.68 Mg/m 3

Water WT = 40.06 _
Solid WT = 177.05

Add Water for saturation = 0 9 Sr 102.28
Saturated Water Content = 22.62 %

Tube Area, A = 0.19 cm 2

Applied Pressure Reading Water out Suction Volumetricfrom soil Vlmti
sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 12 0.000 0.001 0.226 0.381

0.5 19.2 1.368 3.449 0.219 0.368
1 19.5 1.425 6.897 0.218 0.367
2 20.1 1.539 13.794 0.218 0.366
4 16.4 0.836 27.588 0.222 0.373
8 21.3 1.767 55.176 0.216 0.364

15 40.6 5.434 103.455 0.196 0.329
30 58.5 8.835 206.910 0.176 0.297
60 111.8 18.962 413.820 0.119 0.200
90 118.7 20.273 620.730 0.112 0.188

Activity 1290.00 0.063 0.106
Meter 1570.00 0.058 0.098
Test 4830.00 0.041 0.069

17200.00 0.029 0.049
61800.00 0.021 0.035

Activity Meter Test

Suction Wt of Can Wt of Can Wt of Can + Gravimetnc Volumetric Water
+ Wet Soil Dry Soil Water Content Content

(MPa) () (g) (g)(%) (%)
1.29 18.6729 26.9807 26.4869 0.063 0.106
1.57 19.5189 27.8048 27.349 0.058 0.098
4.83 18.1361 26.314 25.9921 0.041 0.069
17.2 19.5513 27.6115 27.3843 0.029 0.049
61.8 19.4836 27.4826 27.3192 0.021 0.035
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n

e= -0, = I

90R G, R, aw

Suction (kPa) V~f

0Oo= 0.3715

0.025 0.3715
0.05 0.3715

0.075 0.3715
0.1 0.3715
1 0.3715

2 0.3715
3 0.3715
4 0.3714
5 0.3714
6 0.3713
7 0.3713
8 0.3712
9 0.3711
100 0.3710
15 0.3704

20 0.3869
30 0.3076
40 0.3049
50 0.3018
60 0.3582
70 0.3542
80 0.3500
90 0.3475

100 0.3408
500 0.1932
1000 0.1312
2000 0.0912
3000 0.0757
4000 0.0674
5000 0,0321
10000 0.0508
25000 0.0428

5,aOE+04 0.0397
1.00E+05 0.0380
5.00E.05 0.0363
7.50E.05 0.0361
1.OOE+06 0.0360

I •wlO L°O T•FI JJ•

Appled Su~chan Measured Predicted W
(kPa) Wbc vv (%)

0.3715 0.009
0.3715 -0.004

0.3713 -0.004

0.3706 -0.005
0.3681 0.005
0.36W0 0.004
0.3391 -0.010
0.2880 0.009
0.2134 -0.013
0.1715 0.017

0.1142 -0.008
0.1029 -0.005
0.0529 0.006
0.0454 0.003
0.0391 -0.004

0.000
0.000
0.000
0.000

0.000

0.000
0.000

0.000
0.000

0.000

O.O(3O

0.000
0.000
0.000
0`000

IResidual = 6.260E0
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Fitted and Lab Data
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Pressure Plate Extractor Test - Boardman - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. Boardman -6'- Upper Slope- 3'-4' Test Date 6/5/2008
WT of Sample Ring 70.61 g

WT of Sample Ring + Soil 298.51 9
Water Content 20.34 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 112.30 pcf 1.80 Mg/m 3

Water WT = 38.52 9
Solid WT = 189.38 9

Add Water for saturation = 0 q Sr 111.44
Saturated Water Content = 20.34 %

Tube Area, A= 0.19 cm 2

Applied Pressure Reading Water out Suction Volumetric
from soil Vlmti
sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 8.3 0.000 0.001 0.203 0.366

0.5 8.8 0.095 3.449 0.203 0.365
1 8.8 0.095 6.897 0.203 0.365
2 9.3 0.190 13.794 0.202 0.364
4 11.7 0.646 27.588 0,200 0.360
8 14.9 1.254 55.176 0.197 0.354

15 20.3 2.280 103.455 0.191 0.344
30 28.5 3.838 206.910 0,183 0.330
60 43.2 6.631 413.820 0.168 0.303

Activity 11400.00 0.031 0.055
Meter 48700.00 0.019 0.034
Test 73800.00 0.016 0.029

Activity Meter Test

Suction Wt of Can Wt of Can Wt of Can + Gravimetric Volumetric
+ Wet Soil Dry Soil Water Content Water Content(MPa) (g) (g) (g) N% %

11.4 18.8011 27.4672 27.2104 0.031 0.055
48.7 20.5239 29.0924 28.9325 0.019 0.034
73.8 1 18.8309 27.3813 27.244 0.016 0.029
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Fit van Genuchten Eqn to SWCC Data

vanw G,..ctw Eg

~-7 App6.d Sucli
Opt)

FOR GRAPFIlNG

SucUo4M (k) VWC

0.001 0.3660
0.025 0.3660
0.05 0.3660
0.075 0.3660
0.1 0.3660
1 0.3660
2 0.3660
3 0.3660
4 0.3659
0 0.3669

6 0.3660
7 0.3669
8 0.3666
9 0.3658

+10 0.3657

1' 0.3660
20 0.3662
30 

0.3645

40 0,3636
50 0.3626
60 0.3614
70 0.3601
60 0.3860
90 0.3673
100 0.3566

125 0.3617
150 0.3472
176 0.3424
200 0.3370

250 0.3274
300 0.3172
600 0.2793
1000 0.2136
2000 0.1616
3000 0.1225
4000O 0.1000

5000 0.0932
10000 0.0650
26000 0.0419

5.00E+04 0.0314
1.00O+06 .0.0
0.00E+06 0.0165
7.50E+06 0.0155
1.0QE+06 0.0149

w )6 FflT~IN

m wd Prseld AW(
vwc VWK w

0.361M 0.000

0.3660 -0.001

0.3665 -0.001

0.3666 -0.001

0.3647 -0.005

0.3620 -0.000

0.3662 -0.01

0.3362 -0.007

0.2949 0.006

0.0608 -0.006

0.0317 0.002

0.0272 0.002

:AO•

.0000
0.000

0.000

0.000

0.000

0.00O

0.0

0.000

0.000

3.012U4-06

E-38



Fitted and Lab Data
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Pressure Plate Extractor Test - Boardman - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. Boardman 6' Lower Slope-Surface Test Date 6/5/2008

WVT of Sample Ring = 70.8 g
WVT of Sample Ring + Soil = 293.15 9

Water Content = 24.27 %
Diameter of Sample Ring, D = 2.86 in

Height of Sample Ring, L 1.0 in
Volume, V = 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 106.10 pcf 1.70 Mg/m 3

Water WT 43.42 _
Solid WT= 178.93 ,9

Add Water for saturation = 0 9 Sr 112.88
Saturated Water Content = 24.27 %

Tube Area, A 0.19 cm 2

Water out Suction

Applied Pressure Reading from soil Volumetric

sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 16.9 0.000 0.001 0.243 0.413

0.5 25.4 1.615 3.449 0.234 0.397
1 25.8 1.691 6.897 0.233 0.397
2 26 1.729 13.794 0.233 0.396
4 18.2 0.247 27.588 0.241 0.410
8 20.2 0.627 55.176 0.239 0.407

15 26.7 1.862 103.455 0.232 0.395
30 39 4.199 206.910 0.219 0.373
60 47.3 5.776 413.820 0.210 0.358
90 104.8 16.701 620.730 0.149 0.254

Activity 930.00 0.114 0.194
Meter 1100.00 0.081 0.139
Test 2690.00 0.052 0.088

20500.00 0.028 0.047
59800.00 0.021 0.035

Activity Meter Test

Suction WI of Can WV of Can WI of Can + Gravimetric Volumetric
+ Wet Soil Dry Soil Water Content Water Content

(Mpa) () ) (g)(%) (%)
0.93 20.5234 29.2042 28.3157 0.114 0.194
1.1 20.4479 28.9174 28.2793 0.081 0.139
2.69 18.8005 27.0448 26.6394 0.052 0.088
20.5 19.5513 27.6018 27.3834 0.028 0.047
59.8 18.4024 26.3931 26.2316 0.021 0.035

E-40



Fit van Genuchten Eqn to SWCC Data

van Genuchten Egn

ea-. , 0L1( i

FOR GRAPHING

Suction (Pa) •:

0.001 0A130
0.025 04130
0.05 04130

0.075 04130

0.1 0.4130
I 04130
2 04130
3 04130
4 0A130
5 04130
6 0.4130
7 04130
8 04130
9 0,4130
10 CR130
15 04130
20 04130
30 04129
40 04127
50 0A125
60 04123
70 0A119
80 04115
90 04110
100 04103
125 0.4083
150 0.4055
175 0.4019
200 0.3976
250 0.3867
500 0.3042
750 0.2251
1000 0.1720
5000 0.0549

10000 0.0474
25000 0.0446

5.00E+04 0.0440
1.00E4 0.0438
5.00E+05 0.0437
7.50E405 0.0437
1 .00E'06 0.0437

I FOR FITTING

(kP&) m V AC

04130 -0.015
0.4130 -0.016
0.130 -0.016
0A130 -0.017

0.4A29 -0.003
0A124 -0.006
0.4106 -0.015
0.396 -0.024
0.3353 0.022
0.2629 -0.009
0.1845 0.009
0.1568 -0.018

0.0735 0.014
0.0440 0.003
0.0439 -0.009

0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.001
0.001

0.000
0.000
0.000
0.000
0.000
0.000

IResidual - 0.0148
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Fitted and Lab Data
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Pressure Plate Extractor Test - Boardman - Store-and-Release Cover
ASTM D 6836-02 (Method B)

Sample I.D. Boardman-6-Lower Slope- 5-6' Test Date 5/7/2008
WT of Sample Ring_= 69.35 9

WT of Sample Ring + Soil= 283.12 q
Water Content = 23.00 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L= 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm3

Dry Unit Weight = 103.06 pcf 1.65 Mg/m 3

Water WT = 39.97 _

Solid WT_= 173.80 9
Add Water for saturation = 2.23 q Sr 104.51
Saturated Water Content = 24.28 %

Tube Area, A 0.19 cmO

Water out,

Applied Pressure Reading from soil Suctionfo SolWater Volumetric

sample Content Water Content
(psi) (cm) (cc) (kPa)

0 14.3 0.000 0.001 0.243 0.401
1 18.36 0.771 6.897 0.238 0.394
2 19 0.893 13.794 0.238 0.393
4 33.2 3.591 27.588 0.222 0.367
8 72.2 11.001 55.176 0.180 0.296

15 106.9 17.594 103.455 0.142 0.234
30 129.2 21.831 206.910 0.117 0.194
60 143.6 24.567 413.820 0.101 0.168
901 148.9 25.574 620.730 0.096 0.158

Activity 1070.00 0.065 0.108
Meter 3120.00 0.042 0.070
Test 36300.00 0.022 0.037

650.00 0.085 0.141
1 23500.00 0.025 0.041

Activity Meter Test

Suction Wt of Can Wt of Can Wt of Can + Gravimetric Volumetric
+ Wet Soil Dry Soil Water Content Water Content

(MPa) (g) (g) (g) N% N%

36.3 18.5001 26.3735 26.2028 0.022 0.037
3.12 19.485 27.4997 27.1757 0.042 0.070
1.07 19.5061 27.5888 27.0924 0.065 0.108
0.65 19.5533 27.7762 27.1293 0.085 0.141
23.5 22.01 29.822 29.634 0.025 0.041
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Fit van Genuchten Eqn to SWCC Data

van Genuchtn En FOR FITIfNO

r m Applied Suction Measured Predicted

- 0 I 1 I(kP a) w VC v vv A W C ( % NA C= 0,-o, [i(= w'j .oo ci ~ o

0 0.4010 0.000 0.000
0.3901 0.004 0.000
0.3754 0.017 0.000
0r .3468 0.020 0.000

9, = 0.3026 -0.006 0.000

= 0.2553 -0.021 0.000
0.2045 -0.011 0.000
0.1607 0.007 0.000
0.1390 0.019 0.000

FOR GRAPHING 0.1142 -0.006 0.000

Suction (k1a) VC 0.0772 -. 08 0.000
0.0314 0.005 0.O00

0.001 0.401_ 0 0.1367 0.004 0.000

0.025 0.4010 0.0368 0.004 0.000
0.05 0.4010

0.075 0.4010
0.1 0.4010

1 0.4002
2 0.3989
3 0.3974
4 0.3957
5 0.3939
6 0.3919
7 0.3899
8 0.3879
9 0.3858

10 0.3837
15 0.3728
20 0.3621
30 0.3422
40 0.3248
50 0.3097
60 0.2965
70 0.2851
80 0.2749
90 0.2659
100 0.2579
500 0.1503
1000 0.1170
5000 0.0650
10000 0.0504
25000 0.0360

5.00E+04 0.0279
1.00E+05 0.0216
5.00E+05 0.0120
7.50E+05 0.0103
1.00E+06 0.0093

I R esi = 0.000135062
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Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ICYlU Test Date 12/1/2006
WT of Sample Ring = 69.21 g

WT of Sample Ring + Soil = 306.39 9
Water Content = 13.90 %

Diameter of Sample Ring, D_= 2.86 in
Height of Sample Ring, L_= 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

3Dry Unit Weight= 123.48 pcf 1.98 Mg/mi
Water WT = 28.94 _

Solid WT = 208.24 _

Add Water for saturation = 0 a Sr 105.14
Saturated Water Content = 13.90 %

Tube Area, A 0.19 cm 2

Water out Volumetric
Applied Pressure Reading fr out Suction Water Water

from soilWae Wtr
sample Content Content

(psi) (cm) (cc) (kPa)

0 22 0.000 0.001 0.139 0.275
0.5 22.4 0.076 3.449 0.139 0.274

1 22.5 0.095 6.897 0.139 0.274
2 20.1 -0.361 13.794 0.141 0.278
4 22.1 0.019 27.588 0.139 0.275
8 24.9 0.551 55.176 0.136 0.270

15 31.8 1.862 103.455 0.130 0.257
30 34.1 2.299 206.910 0.128 0.253
60 40.4 3.496 413.820 0.122 0.242
90 45 4.370 620.730 0.118 0.234

Activity 970.00 0.111 0.220
Meter 3020.00 0.072 0.142

_ _ Test 11900.00 0.045 0.088

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(Mpa• g, (9) (9g) (•%) (%)

11.9 7.4819 17.0918 16.682 0.045 0.088
3.02 7.7149 17.3654 16.7197 0.072 0.142
0.97 7.7406 17.9713 16.9476 0.111 0.220
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Fit van Genuchten Eqn to SWCC Data

van Gsnuchftn E n

0=0-0, r
Oll or 1+(ij

r FrnFiniNG

0, =

m =

FOR GRAPHING

Suction (kPa) VWC

0001 0.2751
0.025 0.2751
0.05 0.2751
0.075 0.2751

0.1 0.2751
1 0.2751
2 0.2750
3 0.2750
4 0.2750
5 0.2750
6 0.2750
7 0.2749
8 0.2749
9 0.2749
10 0.2749
15 0.2747
20 0.2745
30 0.2741
40 0.2736
50 0.2731
60 0.2726
70 0.2720
80 0.2714
90 0.2708

100 0.2701
500 0.2393
1000 0.2080
5000 0.1227

10000 0.0939
25000 0.0654

5.00E+04 0.0496
1.00E+05 0.0375
5.00E+05 0.0197
7.50E+05 0.0167
1.00E+06 0.0149

Aopied Suction Predded
(kPa) VYC

0.2751 0.000

0.2750 -0.001

0.2749 -0.001

0.2747 0.004

0.2742 0.001

0.2729 -0.003

0.2699 -0.013
0.2622 -0.009

0.2458 -0.004

0.2307 0.003

0.2096 0.010

0.1477 -0.006

0.0877 0.000

(tW)2

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

IResidual = 3297E0
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Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ICY2L Test Date 7/1/2006
WT of Sample Ring = 70.85 9

WT of Sample Ring + Soil= 304.11 Q
Water Content = 14.18 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V= 3.72E-03 ft3  105.3 cm 3

DryUnit Weight 121.14 pcf 1.94 Mg/m 3

Water WT 28.97 q
Solid WT = 204.29 q

Add Water for saturation = 0.04 9 Sr 100.04
Saturated Water Content = 14.20 %

Tube Area, A= 0.19 cm 2

Applied Pressure Reading Water out uction Volumetric
from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 62.5 0.000 0.001 0.142 0.276

0.5 69.6 1.349 3.449 0.135 0.263
1 66 0.665 6.897 0.139 0.269
2 65.5 0.570 13.794 0.139 0.270
4 64 0.285 27.588 0.141 0.273
8 66.3 0.722 55.176 0.1368 0.269

15 69.,3 1.292 103.455 0.136 0.263
30 71.5 1.710 206.910 0.134 0.259

160 72.6 1.919 413.820 0.133 0.257
190 77.4 2.831 620.730 0.128 0.249

Activity 13700.0 0.039 0.076
Meter 720.00 0.133 0.258
Test 10000.00 0.042 0.081

29200,00 0.029 0.056
Activity Meter Test

Gravimetric Volumetric
Suction Wt of Can Wt of Can Wt of Can + Water Water

+ Wet Soil Dry Soil Content Content
(ipa) (g) (g) (g) N% N•%

10 7.6648 16.923 16.5506 0.042 0.081
0.72 7.9967 18.0311 16.854 0.133 0.258
13.7 8.6279 17.9553 17.6043 0.039 0.076
29.2 7.7438 16.92 16.6611 0.029 0.056
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR FIT'nNO

o~e l~m Applid Suctio Measured PredictedC)
(kPa) VWVC V'Ac

0.2757 0.000 0.000

0.2757 -0.013 0.000
0.2757 -0.006 0.000

eo 0.2757 -0.005 0.000
0,= 0.2756 -0.003 0.000
CE = 0.2753 -0.006 0.000
n = 0.2744 -0.011 0.000
M = 0.2716 -0.012 0.000

0.2632 -0.006 0.000
FOR GRAPHING 0.2525 -0.004 0.000

0.2757 -0.276 0.076
Suction (kPa) VC 0.0742 0.002 0.000

0.001 0.2757 0.2471 0.011 0.000
0.025 0.2757 0.0858 -0.004 0.000
0.05 0.2757 0,0545 0.002 0.000
0.075 0.2757

0.1 0.2757 1 Residual = 0.00811726
1 0.2757
2 0.2757
3 0.2757
4 0.2757
5 0.2757
6 0.2757
7 0.2757
8 0.2757
9 0.2757

10 0.2757
15 0.2757
20 0.2756
30 0.2756
40 0.2755
50 0.2753
60 0.2752
70 0.2751
80 0.2749
90 0.2747
100 0.2745
500 0.2589

1000 0.2316
5000 0.1207
10000 0.0858
25000 0.0578

5.00E+04 0.0457
1.00E+05 0.0383
5,00E+05 0.0303
7.50E+05 0.0294
1.00E+06 0.0288
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Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ICY2U Test Date 12/1/2006
WT of Sample Ring = 70.61 g

WT of Sample Ring + Soil = 305.2 _
Water Content = 14.66 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm3

Dry Unit Weight= 121.32 pcf 1.94 Mg/m 3

Water WT = 29.99 9
Solid WT = 204.60 9

Add Water for saturation = 0 a Sr 103.83
Saturated Water Content = 14.66 %

Tube Area, A= 0.19 cm 2

Wate outVolumetric

Applied Pressure Reading fr out Suction Water Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 18.4 0.000 0.001 0.147 0.285

0.5 30.4 2.280 3.449 0.135 0.263
1 30.2 2.242 6.897 0.136 0.264
2 27.5 1.729 13.794 0.138 0.269
4 29.6 2.128 27.588 0.136 0.265
8 23.5 0.969 55.176 0.142 0.276

15 25.3 1.311 103.455 0.140 0.273
30 31.4 2.470 206.910 0.135 0.262
60 41.9 4.465 413.820 0.125 0.243
90 40.6 4.218 620.730 0.126 0.245

Activity 760.00 0.128 0.249
Meter 33100.00 0.030 0.059
Test 54000.00 0.025 0.048

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Nt of Can Mt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(Mpa) (g) M M
54 8.0014 17.249 17.0247 0.025 0.048

33.1 8.6299 17.86251 17.5909 0.030 0.059
0.76 7.7444 17.6593 16.5349 0.128 0.249
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Fit van Genuchten Eqn to SWCC Data

van GenuchtenE _ FOR FITnNG

(ka)e5~t Mesre mece AWC(% (AWic)2

er 0.2850 0.000 0.000
0.2850 -0.022 0.000
0.2849 -0.021 0.000

10O 0.2847 -0.016 0.000
= 0.2843 -0.019 0.000

0.2830 -0.007 0,000
n. 0.2803 -0.008 0.000

M = a.2896 0.2731 -0.012 0.000
0.2574 -0.015 0.000

FOR GRAPHING 0.2425 0.002 0.000

Suction (kPa) VWC 0.2334 0.015 0.000
0.0612 -0.002 0.000

0.001 0.2850 0.0502 -0.002 0.000

0.025 0.2850
0.05 0.2850
0.075 0.2850

0.1 0.2850
1 0.2850
2 0.2850
3 0.2850
4 0.2850
5 0.2850
6 0.2849
7 0.2849
8 0.2849
9 0.2849
10 0.2848
15 0.2847
20 0.2845
30 0.2842
40 0.2837
50 0.2833
60 0.2828
70 012822
80 0.2817
90 0.2811
100 0.2805
500 0.2510

1000 0.2195
5000 0.1298
10000 0.0991
25000 0.0686

5.00E+04 0.0518
1.00E+05 0.0390
5.00E+05 0.0203
7.50E+05 0.0172
1.00E+06 0.0153

I Resdual = 0.000174397
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Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ICYRL Test Date 7/112005
WT of Sample Ring = 70.15 g

WT of Sample Ring + Soil 302.35 9
Water Content 14.70 %

Diameter of Sample Ring, D 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm3

Dry Unit Weight = 120.05 pcf 1.92 Mg/m 3

Water WT = 29.76 9
Solid WT = 202.44 _

Add Water for saturation = 2.67 9 Sr 109.22
Saturated Water Content = 16.02 %

Tube Area, A 0.19 cm2

Applied Pressure Reading Water out Suction Volumetric
from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)

1 66 0.000 0.001 0.160 0.308
2 68.6 0.494 13.794 0.158 0.303
4 70.5 0.855 27.588 0.156 0.300
8 70.4 0.836 55.176 0.156 0.300

15 74.5 1.615 103.455 0.152 0.293
30 87.3 4.047 206.910 0.140 0.270
60 100.1 6.479 413.820 0.128 0.247
90 100.4 6.536 620.730 0.128 0.246

Activity 1790.00 0.082, 0.157
Meter 31100.00 0.031 0.059
Test 63500.00 0.0231 0.045

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(Mpa) (g) M N
63.5 7.744 16.8361 16.6285 0.023 0.045
31.1 8.0634 17.2023 16&9295 0.031 0.059
1.79 7.7181 17.0324 16.3294 0.082 0.157
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Fit van Genuchten Eqn to SWCC Data

van Genuchtsn I n FOR FITTING

-m Applied Suction Measured Predcted2
8=°-r = ' (kPa) , \C vwc AWC N (AWC),

es L a 0.3082 0.000 0.000
0.3073 -0.004 0.000
0.3059 -0.006 0.000

0.3024 -0.002 0.000
0.= 0.2953 -0.002 0.000

= = 0.2789 -0.009 0.000

n = 0.2502 -0.004 0.000
M= 0.2282 0.018 0.000

0.1660 -0.009 0.000
FOR GRAPHING 0.0582 0.001 0.000

0.0445 0.000 0.000
*.cfulAon tnrU) VVV,

0.001 0.3082
0.025 0.3082
0.05 0.3082

0.075 0.3082
0.1 0.3082
1 0.3082
2 0.3081

3 0.3081

4 0.3080

5 0.3080
6 0.3079
7 0.3078

8 0.3078
9 0.3077
10 0.3076
15 0.3072
20 0.3067
30 0.3056
40 0.3044
50 0.3031
60 0.3018
70 0.3003
80 0.2988
90 0.2973

100 0.2958
500 0.2403
1000 0.2000
5000 0.1152

10000 0.0891
2500O 0.0632

5.00E+04 0.0487
1.00E+05 0.0375
5.00E÷05 0.0204
7.50E+05 0.0175
1.00E+06 0.0157

IResidal = &.82E0
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Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ICYRU Test Date 7/3112006
WT of Sample Ring = 71.52 g

WT of Sample Ring + Soil 308.27 9
Water Content = 13.90 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 123.26 pcf 1.97 Mg/m 3

Water WT 28.89 91
Solid WT = 207.86 9

Add Water for saturation = 1.52 a Sr 109.91
Saturated Water Content_= 14.63 %

Tube Area, A= 0.19 cm 2

Water out Volumetric

Applied Pressure Reading from soil Suction Water Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 17.7 0.000 0.001 0.146 0.289

0.5 29.9 2.318 3.449 0.135 0.267
1 31.9 2.698 6.897 0.133 0.263
2 33 2.907 13.794 0.132 0.261
4 34.3 3.154 27.588 0.131 0.259
8 33.1 2.926 55.176 0.132 0.261

15 33.5 3.002 103.455 0.132 0.260
30 25 1.387 206.910 0.140 0.276
60 36.1 3.496 413.820 0.129 0.256
90 33.9 3.078 620.730 0.132 0.260

Activity 950.00 0.132 0.261
Meter 15000.00 0.038 0.075
Test 1230.00 0.117 0.231

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
I+ Wet Soil Dry Soil Content Content

(Mpa) (g) (g) (g) N °%)
1.23 7.7044 17.5589 16.5271 0.117 0.231
15 7.7042 17.1261 16.783 0.038 0.075

0.95 8.4794 18.6031 17.4206 0.132 0.261
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn

o6 - OrI: 1  I

FOR GRAPHING

Suction (kPa) VWC

0.001 0.2890

0.025 0.2890

0.O5 0.2890

0.075 0.2890
0.1 0.28M0

1 0.2890
2 0.2890
3 0.2890

4 0.2890
5 0.2890

3 0.2890
7 0.2890
8 0.28W0

9 0.2890

10 0.2890

15 0.2889

20 0.2898
30 0.2887

40 0.2885

50 0.2883
40 0.2881

70 0.2879
80 0.2878

90 0.2874

100 0.2871

500 0.26W0
1000 0.2422
5000 0.1360

10000 0.0967
25000 0.0602

5.00E+04 0.0418
1.00E+05 0.0289
5.00E+05 0.0123
7.50E:05 0.0100

1.00E+06 0.0085

FOR FITTING

Applied Suction Maul Predicted A %
(kPa) W vC wc AV() (AVVC)2

0.2890 0.000 OO.00
0.2890 -0.022 0.000

0.2890 -0.026 0.001

0.2889 -0.028 0.001
0.2887 -0.030 0.001
0.2882 -0.027 0.001

0.2870 -0.026 0.001
0.2833 -0,007 0.000

0.2735 -0.018 0.000
0.2625 -0.003 0.000

0.2448 0.016 0.000

0.0785 -0.004 0.030
0.2308 0.000 0.000

Reidua = 0.0007488I

E-59



Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Composite Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. IOYIL Test Date 7/1/2005
WT of Sample Ring 7068 g

WT of Sample Ring + Soil = 303.3 q
Water Content 15.17 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight= 119.77 pcf 1.92 Mg/im3

Water WT = 30.64 A
Solid WT = 201.98 9

Add Water for saturation = 0.27 9 Sr 103.51
Saturated Water Content = 15.30 %

Tube Area, A 0.19 cm 2

Applied Pressure Reading Water out Suction Volumetric
from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 53.9 0.000 0.001 0.153 0.294

0.5 56.3 0.456 3.449 0.151 0.289
1 53.7 -0.038 6.897 0.153 0.294
2 55.6 0.323 13.794 0.151 0.291
4 52.2 -0.323 27.588 0.155 0.297
8 54.1 0.038 55.176 0.153 0.293

15 54.9 0.190 103.455 0.152 0.292
30 58.5 0.874 206.910 0.149 0.285
60 64.2 1.957 413.820 0.143 0.275
90 71.4 3.325 620.730 0.137 0.262

Activity 1100.00 0.122 0.233
Meter 1690.00 0.086 0.166
Test 16200.00 0.042 0.081

7540.00 0.055 0.105
71400.00 0.023 0.045

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(VMpa) (g) (g) (g)! N% N%

16.2 8.0638 17.3326 16.9554 0.042 0.081
1.69 7.7186 17.3575 16.591 0.086 0.166
1.1 7.7446 17.6361 16.5638 0.122 0.233

7.54 7.7175 17.0967 16.6101 0.055 0.105
71.4 7.7441 16.9055 16.6952 0.023 0.045
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Fit van Genuchten Eqn to SWCC Data

van oenuchten E- n- FOR FITTING

=~ka \NV A\Id8CAf eluCd P AWO (%) (AWC)
2

0= -r [1+ (1j J)o.2938 0.000 0.000
0.2937 -0.004 0.000
0.2937 0.000 0.000

04 0.2937 -0.003 0.000

0. = 0.2935 0.003 0.000
= 0.2930 0.000 0.000

0.2916 0.000 0.000
0.2868 -0.001 0.000
0.2728 0.002 0.000

FOR GRAPHING 0.2564 0.006 0.000
0.2205 0.013 0.000

0.io 0k2938W 0.1877 -0.022 0.000
0.002 0.2938 0.0741 0.007 0.000
0.025 0.2938 0.0572 0.008 0.000
0.05 0.2938 0.0536 -0.O08 0.000
0.075 0.298 Reida •,®,= sOs-.WoS 5
0.1 0.2938
1 0.2938
2 0.2938
3 0.2938
4 0.2937
5 0.2937
6 0.2937
7 0.2937
8 0.2937
9 0.2937
10 0.2937
15 0.2937
20 0.2936
30 0.2935
40 0.2933
50 0.2931

60 0.2929

70 0.292780 0.2924
90 0.2921

100 0.2917

500 0.2661
1000 0.2274
5000 0.1155
10000 0.0872
25000 0.0657

5.00E+04 0.0567
1.00E+05 0.0513
5.00E÷05 0.0457
7.50E+05 0.0451
1.00E÷06 0.0448
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Fitted and Lab Data

m
0)
Co,

1000000

100000

10000

1000

,, 100

10

1

0.1

0.01

0.001

0.0 0.1 0.2 0.3

Volumetric Water Content
0.4 0.5



Pressure Plate Extractor Test - Cedar Rapids - Composite Cover
ASTM D 6836 -02 (Method B)

Sample I.D. IOYlU Test Date 7/1/2005
WT of Sample Ring = 71.52 g

WT of Sample Ring + Soil 306.2 9
Water Content = 13.91 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm3

Dry Unit Weight= 122.17 pcf 1.96 Mg/m 3

Water WT = 28.65 .9
Solid WT = 206.03 ,9

Add Water for saturation = 0.69 9 Sr 103.49
Saturated Water Content = 14.24 %

Tube Area, A= 0.19 cm2

Water out Suction Volumetric
Applied Pressure Reading from soil Water Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 70.2 0.000 0.001 0.142 0.279

0.5 75 0.912 3.449 0.138 0.270
1 73.1 0.551 6.897 0.140 0.274
2 73.7 0.665 13.794 0.139 0.273
4 72 0.342 27.588 0.141 0.276
8 73.9 0.703 55.176 0.139 0.272

15 75.8 1.064 103.455 0.137 0.269
30 79 1.672 206.910 0.134 0.263
60 82.1 2.261 413.820 0.131 0.257
90 86 3.002 620.730 0.128 0.250

Activity 1030.00 0.103 0.203
Meter 7380.00 0.053 0.103
Test 33100.00 0.031 0.060

820.00 0.101 0.197
34500.00 0.030 0.059

Activity Meter Test
Gravimetric Volumetric

Suction VVN of Can Wt of Can WI of Can + Water Water
+ Wet Soil Dry Soil Content Content

(lMpa) (•9) (g)l (g) (%/) N°°

33.1 8.0013 17.3391 17.0598 0.031 0.060
7.38 8.6296 18.2361 17.7557 0.053 0.103
1.03 7.4871 17.5724 16.627 0.103 0.203
0.82 1 7.6659 17.6535 16.7389 0.101 0.197
34.5 8.0633 17.451 17.1743 0.030 0.059
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR FITTING

r m Applied Suction Measured Predcted
I = IL 1I (kPa) =W 

C V 
r%

s-Or Li+(a iJl 0.2788 0.000 0.000
0.2788 -0.009 0.000
0.2788 -0.005 0.000

0.0316 0.2786 -0.006 0.000
8, .780.2783 -0.003 0.000

Cc = 0.2772 -0.005 0.000
n = 0.2746 -0.006 0.000
M = 0.590.2671 -0.004 0,000

0.2493 0.008 0.000
FOR GRAPHING 0.2319 0.018 0.000

Suction (kPa) VWC 0.2037 -0.001 0.000
0.0990 0.004 0.000

0.001 0.2788 0.0613 -0.001 0.000
0.025 0.2788 0.2171 -0.020 0.000
0.05 0.2788 0.0606 -0.001 0.000

0.075 0.2788 Residual = 6.90088E-05
0.1 0.2788
1 0.2788
2 0.2788
3 0.2788
4 0.2788
5 0.2788
6 0.2788
7 0.2788
8 0.2788
9 0.2787

10 0.2787
15 0.2786
20 0.2785
30 0.2782
40 0.2778
50 0.2774
60 0.2770
70 0.2765
80 0.2760
90 0.2754
100 0.2748
500 0.2419

1000 0.2055
5000 0.1145
10000 0.0888
25000 0.0662

5.00E+04 0.0552
1.00E+05 0.0477
5.00E+05 0.0383
7.50E+05 0.0369
1.00E+06 0.0361
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Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Composite Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. IOY2L Test Date 12/1/2006
WT of Sample Ring 70.72 g

WT of Sample Ring + Soil 308.46 9
Water Content 15.50 %

Diameter of Sample Ring, D 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 122.06 pcf 1.96 Mg/m 3

Water WT = 31.90 __
Solid WT = 205.84 i

Add Water for saturation 0 9 Sr 112.24
Saturated Water Content = 15.50 %

Tube Area, A 0.19 cm 2

Applied Pressure Reading Water out Suction Volumetric
from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 27 0.000 0.001 0.155 0.303

0.5 35.5 1.615 3.449 0.147 0.288
1 35.6 1.634 6.897 0.147 0.288
2 31.9 0.931 13.794 0.150 0.294
4 33.3 1.197 27.588 0.149 0.292
8 36.2 1.748 55.176 0.147 0.287

15 35.3 1.577 103.455 0.147 0.288
30 39.9 2.451 206.910 0.143 0.280
60 56.4 5.586 413.820 0.128 0.250
90 56 5.510 620.730 0.128 0.251

Activity 2850.00 0.076 0.149
Meter 17600.00 0.042 0.083
Test 42400.00 0.031 0.060

Activity Meter Test
Gravimetnc Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) N M
42.4 7.6662 17.1119 16.8309 0.031 0.060
17.6 7.4869 16.9528 16.5671 0.042 0.083
2.85 7.718 17.4463 16.7593 0.076 0.149

E-67



Fit van Genuchten Eqn to SWCC Data

van G.enuchtan E n

FOR GRAPHING

Suction (kPa) VWC

0.001 0.3032
0025 0.3032
0.05 0.3032
0.075 0.3032

0.1 0.3032
1 0.3032
2 0.3031
3 0.3031
4 0.3031
5 0.3030
6 0.3030
7 0.3029
4 0.3029
9 0.3028

10 0.3027
15 0.3024
2 0.3020
30 0.3012
40 0.3003
50 0.2993
60 0.2982
70 0.2971
80 0.2960
90 0.2948
100 0.2936
500 0.2479
1000 0.2114

5000 0.1274
10000 0.1002
25000 0.0725

5.00E+04 0.0567
1.00E+05 0.0443
5.00E+05 0.0250
7.50E+05 0.0216
1.00E+06 0.0195

FOR PI"RNG

Applied Suction Measured Predied
(kPa) \NVC WAC AVC(%N

0.3032 0.000
0.3031 -0.015
0.3029 -0.015
0.3025 -0.008
0.3014 -0.010
0.2987 -0.012
0.2932 -0.005
0.2803 0.000

0.2564 -0.006
0.2372 0.014
0.1540 -0.005
0.0821 0.001
0.0601 0.000

(0 0C)2

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Residua = .8331E-0
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Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids - Composite Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. IOY2U Test Date 7/1/2005
WT of Sample Ring 70.49 g

WT of Sample Ring + Soil = 304.85 9
Water Content 14.82 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 121.04 pcf 1.94 Mg/m 3

Water WT 30.25 9
Solid WT 204.11 9

Add Water for saturation 2.23 a Sr 111.73
Saturated Water Content 15.91 %

Tube Area, A 0.19 cm 2

Water out VolumetricApplied Pressure Reading from soil Suction Water Water

sample Content Content

(psi) (cm) (cc) (kPa)
1 40.5 0.000 0.001 0.159 0.309
2 40.1 -0.076 13.794 0.159 0.309
4 40.8 0.057 27.588 0.159 0.308
8 40.7 0.038 55.176 0.159 0.308

15 45.6 0.969 103.455 0.154 0.299
30 58.7 3.458 206.910 0.142 0.276
60 67.6 5.149 413.820 0.134 0.260
90 74.3 6.422 620.730 0.128 0.248

Activity 46800.00 0.023 0.045
Meter 680.00 0.144 0.280
Test 6050.00 0.052 0.101

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
,_ + Wet Soil Dry Soil Content Content

(Mpa) (g) M M
6.05 8.0635 17.4922 17.0243 0.052 0.101
0.68 7.4869 17.748 16.4554 0.144 0.280
46.8 7.7173 16.9492 16.7383 0.023 0.045
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn

~Sr

I FOR FITrlNG

ns = 142

FOR GRAPHING

Suction (kPa) VWC

0.001 0.3087

0.025 0.3087

0.05 0.3087

0.075 0.3087

0.1 0.3087
1 0.3086

2 0.3086

3 0.3086

4 0.3086

5 0.3086
6 0.3086

7 0.3085

8 0.3085

9 0.3085

10 0.3085

15 0.3083

20 0.3082
30 0.3078

40 0.3073
50 0.3068

60 0.3062

70 0.3056

80 0.3049

90 0.3042

100 0.3035
500 0.2661

1000 0.2258

5000 0.1193

10000 0.0864

25000 0.0558
5.00E+04 0.0400

1.OOE+05 0.0286

5.00E+05 0.0132

7.50E+05 0.0108

1.00E+06 0.0094

Applied Suction Measured Predicted
(kPa) \VWC vv AWC (%)

0.3087 0.000

0.3084 0.001

0.3079 0.000

0.3065 0.002

0.3032 -0.004

0.2944 -0.019

0.2743 -0,015

0.2551 -0.007

0.0412 0.004

0.2500 0.030

0.1093 -0.008

(3WC)2

0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.001
0.000

I Residual = 0.000144631
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Fitted and Lab Data

m

1000000

100000

10000

1000

C. 100

10

1

0.1

0.01

0.001

0.0 0.1 0.2 0.3 0.4
Volumetric Water Content

0.5



Pressure Plate Extractor Test - Cedar Rapids
ASTM D 6836 - 02 (Method B)

- Composite Cover

Sample I.D. IOYRL (LH-6) Test Date 7/1/2005
WT of Sample Ring = 69.2 g

WT of Sample Ringl + Soil = 294.56 9
Water Content = 14.50 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V 3.72E-03 ft3 105.3 cm 3

Dry Unit Weight = 116.71 pcf 1.87 Mg/m3

Water WT = 28.54 9
Solid WT = 196.82 9

Add Water for saturation = 2.42 9 Sr 97.39
Saturated Water Content = 15.73 %

Tube Area, A= 0.19 cm 2

Water out Vlmti
Applied Pressure Reading fr out Suction Volumetric

from Soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 23.5 0.000 0.001 0.157 0.294

0.5 37 2.565 3.449 0.144 0.270
1 38.6 2.869 6.897 0.143 0.267
2 39 2.945 13.794 0.142 0.266
4 40.8 3.287 27.588 0.141 0.263
8 39.2 2.983 55.176 0.142 0.266

15 40.3 3.192 103.455 0.141 0.264
30 39.5 3.040 206.910 0.142 0.265
60 43.1 3.724 413.820 0.138 0.259
90 60.9 7.106 620.730 0.121 0.227

Activity 2340.00 0.079 0.147
Meter 5390.00 0.058 0.108
Test 46400.00 0.026 0.048

_800.00 0.125 0.233

Activity Meter Test

Gravimetric Volumetric
Suction Wt of Can Wt of Can Wt of Can + Water Water

+ Wet Soil Dry Soil Content Content
(Mpa) (g) (g) (g) N M
46.4 7.5966 16.3603 16.1404 0.026 0.048
5.39 7.7043 16.6931 16.2019 0.058 0.108
2.34 8.4797 17.5482 16.8859 0.079 0.147
0.8 7.6402 16.9879 15.9512 0.125 0.233
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR FITTING

~~,m ~ A4ppied Suction Measured Prericed W() (C)

S
0 -er 11 (kPa) WJVC vv W

es - er 0.2942 0.000 0.000
0.2941 -0024 0.001
0.2939 -0.027 0.001

0.2935 -0.027 0.001

0,= 0.2923 -0.029 0.001

= 0.2894 -0.024 0.001
n = 0.2833 -0.019 0.000
M = 0.2692 -0.004 0.000

0.2434 0.015 0.000

FOR GRAPHING 0.2232 0.004 0.000

Suctlon (kPa) VWC 0.1495 -0.002 0.000
0.1109 -0.003 0.000

0.001 0.2942 0.0496 -0.001 0.000

0.025 0.2942
0.05 0.2942

0.075 0.2942 Resduael = 0.000317666

0.1 0.2942
1 0.2942
2 0.2942
3 0.2941
4 0.2941
5 0.2940
6 0.2940
7 0.2939
8 0.2939

9 0.2938
10 0.2937
15 0.2934
20 0.2930
30 0.2921
40 0.2911
50 0.2900
60 0.2888
70 0.2876
80 0.2864
90 0.2851
100 0.2838
500 0.2344
1000 0.1965
5000 0.1140
10000 0.0882
25000 0.0626

5.00E+04 0.0482
1.00E÷05 0.0371
5.00E+05 0.0202
7.50E+05 0.0174
1.00E+06 0.0156

E-74



Fitted and Lab Data
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Pressure Plate Extractor Test - Cedar Rapids
ASTM D 6836 - 02 (Method B)

- Composite Cover

Sample I.D. IOYRU Test Date 7/1/2005

WT of Sample Ring = 70.79 g
WT of Sample Ring + Soil 312.56 9

Water Conten = 14.30 %
Diameter of Sample Ring, D 2.86 in

Height of Sample Ring, L = 1.0 in

Volume, V 3.72E-03 ft3 105.3 cmc3
Dry Unit Weight = 125.43 pcf 2.D1 Mg/m3

WaterVWT = 30.25 _q
Solid WT = 211.52 9

Add Water for saturation = 1.4 9 Sr 120.32
Saturated Water Content = 14.96 %

Tube Area, A = 0.19 cm 2

Water out Volumetric
Applied Pressure Reading fr out Suction Water Water

from soilWae Wtr
sample Content Content

(psi) (cm) (cc) (kPa)
1 70.8 0.000 0.001 0.150 0.301
2 66.1 -0.893 13.794 0.154 0.309
4 66.5 -0.817 27.588 0.153 0.309
8 66.5 -0.817 55.176 0.153 0.309

15 68 -0.532 103.455 0.152 0.306
30 67.7 -0.589 206.910 0.152 0.306
60 73.1 0.437 413.820 0.148 0.297
90 78.3 1.425 620.730 0.143 0.287

Activity 3000.00 0.066 0.134
Meter 9450.00 0.0471 0.095
Test 49800.00 0.023 0.046

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(Mpa) (g) (g) (g) M M
49.8 7.7178 17.2673 17.0522 0.023 0.046
9.45 7.7442 17.451 17.012 0.047 0.095

3 8.0633 17.8767 17.265 0.066 0.134
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Fit van Genuchten Eqn to SWCC Data

van Genuchtsn E n FOR FITfNG

ApIVW %CUcnM eaue Predcted &w l 2

r= (kPa) I(Aw)
os - er 0.3007 0.000 0.000

0.3007 0.008 0.000
0.3007 0.008 0.000

6r= 0 0.3006 0.008 0.000e.= 0=00 0.3003 0,005 0.000

.= 0,2989 0.007 0.000
n = 0.2924 0.004 0.000
M = 0.2814 0.006 0.000

0.1422 -0.009 0.000
FOR GRAPHING 0.0776 0.018 0.000

A ....... .... I0.0576 -0.011 0.000
0.•001 0K.0 V0

0.001 0.3007
0.025 0.3007

0.05 0.3007

0.075 0.3007

0.1 0.3007

1 0.3007

2 0.3007

3 0.3007

4 0.3007

5 0.3007

6 0.3007

7 0.3007

8 0.3007

9 0.3007

10 0.3007

15 0.3007

20 0.3007

30 0.3007

40 0.3007

50 0.3007

60 0.3006

70 0.3006

80 0.3005
90 0.3005_

100 0.3004

500 0.2883

1000 0.2539

5000 0.1041

10000 0.0760

25000 0.0615
5.00E+04 0.0575

1.00E+05 0.0559

5.00E+05 0.0548

7.50E+05 0.0547

1.00E+06 0.0547

IResidual = 7.8863-0
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Fitted and Lab Data
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Pressure Plate Extractor Test - Helena - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 150-mm Helena Mid 1 Test Date 3/6/2009
Sa T of Sample Ring = 392.6 g

A PT of Sample Ring + Soil So1642.8 ,Q
Water Content 38.82 %

Diameter of Sample Ring, D 5.92 in
Hei0ht of Sample Rin. L = 1.5 in

Volume, V =2.45E-02 ft3 694.6 cm3

Dry Unit Weight= 81.58 pcf 1.31 M .9m.
Water W'T" = 352.43 4q

Solid WT = 907.77 q

Add Water for saturation = 5 1 Sr 100.51
Saturated Water Content = 39.37 %

Tube Area, A 1 00.19 CM2

Water out Volumetric
Applied Pressure Reading from Soil Suction Water Water

sample Content Content

(psi) - cm) (cc) (kPa)

0 0.000 0.001 0.394 0.515
0.6 31.500 3.449 0.359 0.469

1 46.500 6.897 0.343 0.448
2 66.500 13.794 0.320 0.419
3 85.000 20.691 0.300 0.392
4 99.000 27.50 0.185 0.372
8 124.000 55.176 0.257 0.336

15 139.000 103.455 0.241 0.315

Activity 1200.00 0.221 0.288
Meter 8160.00 0.158 0.20e
Test 12400.00 0.147 0.19Ct

55600.00 0.099 0.129

69900.00 0.0921 0.128
2010.00 0.195 0.254
9550.00 0.147 0.192

1 16100.00 0.1309 0.172
33400.00 3.610.9 0.141
32030801 4080 0.010 0.1171
73700. 0. 0841 0.110

Activity Meter Test

Gravimetric Volumetric
Suction Wt of Can Wt of Can Wt of Can + Water Water

+ Wet Soil Dry Soil Content Content
(M Pa) (g) (qt) (q) (%) M%

1.2 18.7998 25.5458 24.3268 0.221 0.288
8.16 18.7998 25.1981 24.3268 0.158 0.206
12.4 18.7998 25.1372 24.3268 0.147 0.192
55.6 18.79981 24.8715 24.32681 0.099 0.129
69.9 18.7998 24.8335 24.32681 0.092 0.120
2.01 18.1342 24.5823 23.5322 0.195 0.254
9.55 18.1342 24.3243 23.5322 0.147 0.192
16.1 18.1342 24.2342 23.5322 0.130 0.170
33.4 18.1342 24.1155 23.5322 0.108 0.141
62 18.1342 24.0158 2 3. 532n 0.090 0.117

1 73.7 18.1342 23.9877 23.5322 0.0841 0.110
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Fit van Genuchten Eqn to SWCC Data

van GOnuchten Eqn FOR FiTlNG

rim PAppied Suction Measuredl Predicted
0
0 0 1 I~ (kPa) vWC VWC AWC(%N (AvC)2

08s-r+o05148 o.00 0.000
I+ A(;, " 002 0000

FOR GRAPHING

Suction (kPa) VWC

0.001 0.5148
0.025 0.5145
0.05 0.5142
0.075 0.5139

0.1 0.5135
1 0.5001
2 0.4869
3 0.4757
4 0.4663
5 0.4582
6 0.4511
7 0.4448
8 0.4392
9 0.4341

10 0.4295
15 0.4113
20 0.3981
30 0.3795
40 0.3665

50 0.3565
60 0.3485
70 0.3419
80 0.3362
90 0.3312
100 0.3268
500 0.2659
1000 0.2432
5000 0.1976
10000 0.1807
25000 0.1605

5.00E+04 0.1468
1.00E+05 0.1342

5.00E+05 0.1090
7.50E+05 0.1034
1.00E106 0.0997

0.4454 0.002 0.000
0.4151 0.004 0.000
0.3965 -0.004 0.000
0.3833 -0.011 0.000

0.3522 -0.016 0.000
0.3254 -0.011 0.000

0.2376 0.051 0.003
0.1855 0.021 0.000
0.1757 0.016 0.000
0.1448 -0.016 0.000
0.1405 -0.021 0.000
0.2223 0.032 0.001
0.1817 0.010 0.000
0.1699 0.000 0.000
0.1546 -0.013 0.000
0.1427 -0.026 0.001
0.1396 -0.029 0.001

Residual = 0.000384189
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Fitted and Lab Data
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Pressure Plate Extractor Test - Helena - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. Helena Mid 1 Test Date 1/29/2009
WT of Sample Ring = 69.35 1

WT of Sample Rinr a + Soil = 248.39 S6
Water Content = 37.80 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V 3.72E-03 ftc3 105.3 cm 3
Dry Unit Weiglht = 77.05 Pcf 1.23 M q/m3

Water WT = 49.11 9
Solid WT = 129.93 9

Add Water for saturation = 5.45 ,q Sr 96.15
Saturated Water Content = 41.99 %

Tube Area, A = 0.19 cm 2

Water out Volumetric
Applied Pressure Reading from soil Suction Water Water

sample Content Content
(psi) (cm) (cc) (kPa)

0 13.1 0.000 0.001 0.420 0.519
0.5 13.1 0.000 3.449 0.420 0.519

1 33.8 3.933 6.897 0.390 0.481
2 41.3 5.358 13.794 0.379 0.468
4 56.2 8.189 27.588 0.357 0.441
8 72.6 11.305 55.176 0.333 0.411

15 85.1 13.680 103.455 0.315 0.389
30 87.7 14.174 206.910 0.311 0.384
60 102.5 16.986 413.820 0.289 0.357

80 104.3 17.328 551.760 0.287 0.354

Activity 2210.00 0.235 0.290
Meter 15300.00 0.153 0.189
Test 20900.00 0.140 0.173

30900.00 0.131 0.162

61100.00 0.095 0.117

Activity Meter Test
Gravimetric Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (q) (g) N°° (%)

2.21 3.1914 10.7371 9.3024433 0.235 0.290
15.3 3.1914 10.2358 9.3024433 0.153 0.189
20.9 3.1914 10.1587 9.3024433 0.140 0.173
30.9 3.1914 10.1041 9.3024433 0.131 0.162
61.1 3.1914 9.88 9.3024433 0.095 0.117
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Egn FOR FIT(kNO

Applied Suction Measured PredFited= (kPa) Or =

0r +(ay 0.5190 0000 0.000
0.5110 0.008 0.000
0.5025 -0.021 0.000

Or = • 0.4872 -0.020 0.000
O, =9 0.4634 -0.023 0.001
CL= 0.4323 -0.021 0.000
n = 0.4005 -0ý012 0.000
M = 0.3648 0.019 0.000

0.3305 0.027 0.001

FOR GRAPHING 0.3170 0.037 0.001

Suction (kPa) i VWC 0.2583 0.032 0.001
0,1936 -0.005 0.000

0.001 0.5190 0.1848 -0.012 0.000
0.025 0.5190 0.1743 -0.012 0.000
0.05 0.5189 0.1574 -0.041 0.002

0U075 0.5189
0.1 0.5189
1 0.5170
2 0.5146
3 0.5121
4 0.5096
5 0.5071
6 0.5047
7 0.5022
8 0.4999
9 0.4976

10 0.4953
15 0.4848
20 0.4755
30 0.4600
40 0.4475
50 0.4371
60 0.4282
70 0.4205
80 0.4137
90 0.4077
100 0.4023
500 0.3216
1000 0.2905
5000 0.2287
10000 0.2063
25000 0.1799

5.00E+04 0.1622
1.00E+05 0.1463
5.50E+05 0.1150
7.50E+05 0.1083
1.00E+06 0.1037

I Residual = 0.000493924
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 160-mm EAST NORTH TOP Test Date 4/9/2008
WT of Sample Ring_= 376.6 g

WT of Sample Ring + Soil_= 1607 9
Water Content_= 24.55 %

Diameter of Sample Ring, D_= 6.06 in
Height of Sample Ring, L = 1.4 in

Volume, V = 2.39E-02 ft3  675.9 cm 3

Dry Unit Weight = 91.24 pcf 1.46 Mg/m 3

Water WT = 242.52 9
Solid WT = 987.88 9

Add Water for saturation = 58.4 9 Sr 98.03
Saturated Water Content = 30.46 %

Tube Area, A= 0.19 cm2

Water out

Applied Pressure Reading from soil Suction Water Volumetric Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.305 0.445

0.5 19.000 3.449 0.285 0.417
1 31.000 6.897 0.273 0.400
2 49.000 13.794 0.255 0.373
4 79.000 27.588 0.225 0.328
8 112.500 55.176 0.191 0.279

15 136.500 103.455 0.166 0.243
30 154.500 206.910 0.148 0.217
60 163.500 413.820 0.139 0.203

Activity 1350.00 0.092 0.135
Meter 17900.00 0.049 0.072
Test 24100.00 0.047 0.069

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

tMpa) (g) (g) (g) N% (%)

1.35 7.7255 15.0651 14.4444 0.092 0.135
17.9 8.0855 15.0824 14.7555 0.049 0.072
24.1 7.6806 14.7071 14.391 0.047 0.069
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Fit van Genuchten Eqn to SWCC Data

van Genuchten EFn F RFI -iNG

Film ~Applied Suction Measured Prediced W() (C)o,-o) kl+(v VAC o.. ooo oo
0.4226 -0.005 0.000
0.4007 -0.001 0.000

9, = 0.00 0.3679 0.005 0.000

0. = 0.3277 0.001 0.000

CL= 0.2858 -0.007 0.000

n = 0.2499 -0.007 0.000
M = OJS_ 0.2144 0.002 0.000

0.1834 0.020 0.000

FOR GRAPHING 0.1401 -0.005 0.000

Suction (kPa) wVC 0.072 0.0777 -0.006 0,000
.089 0.0726 -0.004 0.000

0.001 0.4454 0.4454 -0.445 0.198

0.025 0.4454 Residual = 8.238IE-08
0.05 0.4453

0.075 0.4452
0.1 0.4451
1 0.4397
2 0.4328
3 0.4257
4 0.4188
5 0.4122
6 0.4060
7 0.4001
8 0.3945
9 0.3893
10 0.3843
15 0.3633
20 0.3469
30 0.3226
40 0.3051
50 0.2917
60 0.2809
70 0.2719
80 0.2642
90 0.2576

100 0.2518
500 0.1757
1000 0.1500
5000 0.1039

10000 0.0887
25000 0.0720

5.00E+04 0.0614
1.00E+05 0.0524
5.00E+05 0.0363
7.50E+05 0.0331
1.00E+06 0.0310
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. East Side North Pit 0-30 cm Test Date 1/10/2008
WT of Sample Ring = 69.9 9

WT of Sample Ring + Soil = 293.5 9
Water Content = 23.70 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 107.19 pcf 1.72 Mg/m 3

Water WT = 42.84 9
Solid WT = 180.76 9

Add Water for saturation = 0 g Sr 113.39
Saturated Water Content = 23.70 %

Tube Area, A = 0.19 cm2

Water out uto ae Vlmti ae

Applied Pressure Reading from soil Suction

sample Content Content
(psi) (cm) (cc) (kPa)

0 13.9 0.000 0.001 0.237 0.407
1 21.2 1.387 6.897 0.229 0.394
2 25.8 2.261 13.794 0.224 0.386
4 33.3 3.686 27.588 0.217 0.372

7.7 43.2 5.567 53.107 0.206 0.354
15 69.5 10.564 103.455 0.179 0.307

Activity 1150.00 0.113 0.194
Meter 11800.001 0.063 0.108
Test 26100.001 0.051 0.088

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) N% N%

26.1 20.44 28.82 28.4096 0.051 0.088
11.8 19.57 28.07 27.568 0.063 0.108
1.15 18.5 27.41 26.5059 0.113 0.194
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Ecn

-03 [Or

I FOIR FTTING

Aplied Suction Measured Predited
(kPa) VC VVVC

0.4071 0.000

0.3993 -0.005

0.3901 -0.004

0.3727 -0.001

0.3469 0.007

0.3128 -0.006

0.1880 0.006

0.1098 -0.002

0.0913 -0.003

(0WC).

0.000

0.000

0.000

0.000

0.000

0.000
0.000
0.000
0.000

0.025 0.4071
0.05 0.40m1

ns = 123

FOR GRAPHING

Suction (kPa) VWC

0.001 0.4071
0.025 0.4071
0.05 0.4071

0.075 0.4071
0.1 0.4071
1 0.4063
2 0.4053
3 0.4042
4 0.4030
5 0.4018
6 0.4005
7 0.3982
2 0.3978
9 0.3965
10 0.3952
15 0.3885
20 0.3820
30 0.3699
40 0.3592
50 0.3496
60 0.3411
70 0.3335
80 0.3266

90 0.3204

100 0.3147

500 0.2269

1000 0.1941
5000 0.1340
10000 0.1141
25000 0.0922

5.00E+04 0.0785
1.00E÷05 0.0668
5.00E+05 0.0460
7.50E+05 0.0418
1.00E+06 0.0391

IResdual = 2006E5
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. East Side North Pit 30-60 cm Test Date 1/10/2008
WT of Sample Ring = 69.5 gWT of Sample Ring + Soil = 281.3 9

Water Content = 24.81 %
Diameter of Sample Ring, D= 2.86 in

Height of Sample Ring, L = 1.0 in

Volume, V 3.72E-03 ft3 105.3 cm_3
Dry Unit Weight = 100.63 pcf 1.61 Mq/m3

Water WT = 42.10 oSolid W'V" = 169.70
Add Water for saturation = 0.6 9 Sr 101.89
Saturated Water Content = 25.16 %

Tube Area, A = 0.19 cm2

Appled resure ReaingWater outSuto
Applied Pressure Reading from soil Suction Water Volumetric Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 10.2 0.000 0.001 0.252 0.406
1 13.7 0.665 6.897 0.248 0,399
2 13.4 0.608 13.794 0.248 0,400
4 13.2 0.570 27.588 0.248 0.400
8 23.7 2.565 55.176 0.237 0.381

16 31.8 4.104 110.352 0.227 0.367

Activity 690.00 0.135 0.217
Meter 3040.00 0.077 0.124
Test 19400.00 0.046 0.075

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) N (%/)
19.4 18.619 26.4791 26.1316 0.046 0.075
3.04 19.4855 27.5518 26.9776 0.077 0.124
0.69 18.5505 27.0092 26.0063 0.135 0.217
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR ReT'iNG

r , Appled Suctio Measured Predicted

0= =I 1 I (kPa) \NV tvc WC(%N (AWC)2

of8r -Or + 0.4058 0.000 0.000
0,4050 -0.006 0.000
0.4036 -0.004 0.000

er= 0.3995 0.001 0.000
e. =- 0.3885 -0.007 0.000

O, = 0.3628 0.004 0.000

n = 0.2167 0.000 0.000

M = 0.1249 -0.001 0.000
0.0737 0.001 0.000

FOR GRAPHING

Suction (kPa) VWC

0.001 0.4058
0.025 0.4058
0.05 0.4058
0.075 0.4058 Residual I= 1..,7" I

0.1 0.4058
1 0.4058
2 0.4057
3 0.4056
4 0.4055
5 0.4053
6 0.4052
7 0.4050

8 0.4048
9 0.4046
10 0.4044
15 0.4033
20 0.4019
30 0.3986
40 0.3949
50 0.3907
60 0.3864
70 0.3818
80 0.3772
90 0.3724

100 0.3677
500 0.2441
1000 0.1882
5000 0.1060

10000 0.0866
25000 0.0699

5.00E+04 0.0617
1.00E+05 0.0560
5.00E+05 0.0487
7.50E+05 0.0477
1.00E+06 0.0470
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D6836 - 02 (Method B)

Sample I.D. 150-mm EAST SOUTH TOP Test Date 4/9/2008
WT of Sample Ring = 385.6 g

WT of Sample Ring + Soil = 2150.1 9
Water Content = 26.60 %

Diameter of Sample Ring, D = 6.04 in
Height of Sample Ring, L = 2.0 in

Volume, V = 3.33E-02 ft3  943.8 cm3

Dry Unit Weight = 92.19 pcf 1.48 Mg/m 3

Water WT = 370.74 9
Solid WT = 1393.76 A

Add Water for saturation = 37.5 9 Sr 96.44
Saturated Water Content = 29.29 %

Tube Area, A= 0.19 cm2

Water out

Applied Pressure Reading from soil Suction Water Volumetric Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.293 0.433

0.5 40.500 3.449 0.264 0.390
1 55.500 6.897 0.253 0.374
2 78.500 13.794 0.237 0.350
4 135.500 27.588 0.196 0.289
8 178.500 55.176 0.165 0.244

15 212.500 103.455 0.140 0.207
30 237.500 206.910 0.123 0.181
60 254.500 413.820 0.110 0.163

Activity 1730.00 0.072 0.107
Meter 2530.00 0.063 0.092
Test 26700.00 0.040 0.058

Activity Meter Test

Gravimetric
Suction WtofCan Wt of Can Wt of Can + Water Volumetric Water

+ Wet Soil Dry Soil Content Content
(Mpa) (gI) (g) (g) N% N°°

1.73 8.2984 15.5346 15.0461 0.072 0.107
.2.53 7.5862 14.8092 14.3843 0.063 0.092
26.7 8.6789 15.4027 15.1469 0.040 0.058
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Fit van Genuchten Eqn to SWCC Data

van Genuchtent E FOR FIk NO

nt
11  Applied Suction "reMeaured Pedicte

r (kPa)=- =

e -Or L[ +(. -tJ 0.4328 0000 0.
0.4018 -0.02 0.000

0.3739 0.000 0.000

60 = .0.3352 0.014 0.000
6, = 0.2915 -0.002 0.000
a == 0.151 0.2488 -0.005 0.000n = 1080.2140 -0.006 0.000

M = 0M0.1805 0.000 0.000

0.1522 0.011 0.000

FOR GRAPHING 0.1074 0.000 0.000

Suction (kPa) \WAC 0.0981 -0.006 0.000
0.0567 0.002 0.000

0.001 0.4328 0.4328 -0.433 0.187
0.025 0.4327 RI esldu = 4.810o•o-08
0.05 0.4326

0.075 0.4324
0.1 0.4323
1 0.4250
2 0.4155
3 0.4060
4 0.3969
5 0.3884
6 0.3805
7 0.3732
8 0.3664
9 0.3601

10 0.3542
15 0.3300
20 0,3119
30 0.2862
40 0.2682
50 0.2547
60 0.2440
70 0.2351
80 0.2277
90 0.2213
100 0.2157
500 0,1453
1000 0.1227
5000 0.0834
10000 0.0710
25000 0.0576

5.00E+04 0.0494
1.00E+05 0.0426
5.00E+05 0.0307
7.50E+05 0.0285
1.00E+06 0,0270
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. East Side South Pit 0-30 cm Test Date 1/10/2008
WT of Sample Ring = 69.1 g

WT of Sample Ring + Soil = 276.9 9
Water Content 24.99 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 98.59 pcf 1.58 Mg/m 3

Water WT = 41.55 9
Solid WT = 166.25 9

Add Water for saturation = 0.4 9 Sr 97.11
Saturated Water Content = 25.23 %

Tube Area, A_= 0.19 cm _

Applied Pressure Reading Water out Suction
from soil Water Volumetric Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 4.3 0.000 0.001 0.252 0.399
1 9.8 1.045 6.897 0.246 0.389

3.5 17.8 2.565 24.140 0.237 0.374
7.7 49.2 8.531 53.107 0.201 0.318

15.7 64.5 11.438 108.283 0.184 0.290

Activity 630.00 0.133 0.211
Meter 2600.00 0.072 0.113
Test 8390.00 0.053 0.085

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) N N
8.39 18.1381 25.8541 25.4623 0.053 0.085
2.6 18.521 26.3718 25.8468 0.072 0.113
0.63 19.5055 27.6341 26.678 0.133 0.211
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR FITTING

r ]a Applied Suction Measured Preditdaw 2

e-11 I (kP&) VAC \& AWC (%) I AC)

811-e of (ai) 0.39W6 0.000 0.o
0.3908 -0.002 0.000

0.3664 0.008 0.000
= 0 0.3325 -0.015 0.000

0, = 0.2908 -0.001 0.000

(= 0.1867 0.024 0.001

n= 0.1260 -0.013 0.000
M= 0.0907 -0.006 0.000

FOR GRAPHING

Suction (kPa) \WC

0.001 0.3986
0.025 0.3986
0.05 0.3986
0.075 0.3986 Residual = 0.000132708

0.1 0.3986
1 0.3979
2 0.3970
3 0.3958
4 0.3946
5 0.3934
6 0.3921
7 0.3907
8 0.3893
9 0.3879

10 0.3865

15 0.3793
20 0.3721
30 0,3587
40 0.3465
50 0.3356
60 0.3259
70 0.3172
80 0.3094
90 0.3023
100 0.2958
500 0.1988
1000 0.1645
5000 0.1049

10000 0.0863
25000 0.0667

5.00E+04 0.0549
1.00E+05 0.0452
5,00E+05 0.0287
7,50E+05 0.0256
t .00E÷06 0,0236
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. East Side South Pit 30-60cm Test Date 1/10/2008
WT of Sample Ring =_70.8 g

WT of Sample Ring + Soil r281.6
Water Content = 25.89 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 W3 105.3 cm3
Dry Unit Weight = 99.30 pcf 1.59 Mg/m 3

Water WTI = 43.35 9
Solid WT = 167.45 9

Add Water for saturation = 0 9 Sr 101.41
Saturated Water Content = 25.89 %

Tube Area, A = 0.19 cmi-

Water out Suction

Applied Pressure Reading from soil Water Volumetric Water

sample Content Content
(psi) (cm) (cc) (kPa)

0 32.5 0.000 0.001 0.259 0.412
1 36.5 0.760 6.897 0.254 0.405

2.1 40.4 1.501 14.484 0.250 0.398
3.8 59.2 5.073 26.209 0.229 0.364

Activity 800.00 0.118 0.187
Meter 1530.00 0.079 0.126
Test 33200.00 0.036 0.058

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g1) (1) ( £) N (/)
33.2 22.7723 30.4468 30.1778 0.036 0.058
1.53 18.9694 26.9177 26.3363 0.079 0.126
0.8 18.8017 27.0835 26.2118 0.118 0.187
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n

9 _ or +[

] FOR FITTING

Applied Suction Measured Predicted
(kPa) WIC AWC (%) (AWC)

2

0.4120 0.000 0.000
0.4032 0.002 0.000
0.3910 0.007 0.000
0.3725 -0.009 0.000
0.1708 0.016 0.000
0.1414 -0.016 0.000
0.0571 0.001 0.000

9, 0.12
a= 0.24

m 0.2

FOR GRAPHING

Suction (kPa) \JWC

0.001 0.4120
0.025 0.4120
0.05 0.4120

0.075 0.4120
0.1 0.4119
1 0.4112
2 0.4101
3 0.4089
4 0.4075
5 0.4061
6 0.4046
7 0.4031
8 0.4015
9 0.3999
10 0.3983
15 0.3901
20 0.3821
30 0.3669
40 0.3533
50 0.3413
60 0.3306
70 0.3211
80 0.3125
90 0.3048

100 0.2978
500 0.1954
1000 0.1601
5000 0.0998

10000 0.0814
25000 0.0621

5.00E+04 0.0506
1.OOE+05 0.0412
5.00E+05 0.0256
7.50E+05 0.0227
1.00E+06 0.0209

IResidual = 9A131E0
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 254-mm Caisson North Surface Test Date 8/5/2008
WT of Sample Ring_= 884.2 g

WT of Sample Ring + Soil = 6515 ,9
Water Content = 29.00 %

Diameter of Sample Ring, D = 10.00 in
Height of Sample Ring, L 2.1 in

Volume, V = 9.66E-02 ft3  2735.0 cm3

Dry Unit Weight = 99.63 pcf 1.60 Mgfm 3

Water WT = 1265.85 ,
Solid WT = 4364.95 0

Add Water for saturation = 213.3 9 Sr 133.85
Saturated Water Content = 33.89 %

Tube Area, A =_20.268299 cm 2

Appled resure ReaingWater outSuto
Applied Pressure Reading from soil Water Volumetric Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 2.3 0.000 0.001 0.339 0.541

0.5 5.9 72.966 3.449 0.322 0.514
1 10.3 162.146 6.897 0.302 0.482
2 15.1 259.434 13.794 0.279 0.446
3 18.7 332.400 20.691 0.263 0.419
4 22 399.285 27.588 0.247 0.395
8 29.2 545.217 55.176 0.214 0.342

15 36 683.042 103.455 0.182 0.291
30 41.1 786.410 206.910 0.159 0.253
60 47.8 922.208 413.820 0.128 0.204

Activity 930.00 0.122 0.195
Meter 1120.00 0.108 0.172
Test 3080,00 0.084 0.133

12300.00 0.0651 0.104
62000.00 0.0401 0.0641

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can WN of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content(MPa) (g) (g ()

0.93 20.5492 28.4406 27.5813 0.122 0.195
1.12 18.8023 27.239 26.4166 0.108 0.172
3.08 22.7633 30.9988 30.3634 0.084 0.133
12.3 18.832 26.8103 26.3235 0.065 0.104
62 19.5213 27.2954 26.9946 0.040 0.064
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Ecn

e=8Orm A pplied SuctIo,-e, =I (ka

001 0.5411l

M.2 0.5410

FOR GRAPHING

Suction (kPa) VWC

0.001 0.5411

0.025 0.5410
0.05 0.5409
0.075 0.5408

0.1 0.5407
1 0.5342
2 0.5256
3 0.5168
4 0.5082
5 0.5000
6 0.4921
7 0.4847
8 0.4778
9 0.4712

10 0.4649
15 0.4385
20 0.4179
30 0.3874
40 0.3656
50 0.3489
60 0.3355
70 0.3244
80 0.3149
90 0.3067
100 0.2995
500 0.2068

1000 0.1761
5000 0.1216
10000 0.1039
25000 0.0846

5.00E+04 0.0727
1.00E+05 0.0625
5.00E+05 0.0446
7.50E+05 0.0411
1.00E+06 0.0388

FOR FITTlNG

IMeasured Predded
vwc vw~c N

0.5411 0.000
0.5129 0.001
0.4855 -0.004
0.4442 0.002
0.4154 0.004
0.3938 0.001
0.3416 0.000
0.2973 -0.006
0.2537 0.000
0.2161 -0.012
0.1790 0.016
0.1715 0.001
0.1358 -0.002
0.0992 0.005
0.0693 -0.005

:&C)2

0.0000.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

ReSIual = 3-A854SEO51
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 -02 (Method B)

Sample I.D. 150-mm NORTH CAISSON TOP Test Date 4/9/2008
WT of Sample Ring = 387 g

WT of Sample Ring + Soil = 1817.8 9
Water Content = 31.08 %

Diameter of Sample Ring, D = 6.03 in
Height of Sample Ring, L = 1.7 in

Volume, V = 2.73E-02 ft3  772.2 cm 3

Dry Unit Weight = 88.25 pcf 1.41 Mg/m 3

Water WT = 339.25 9
Solid WT= 1091.55 9

Add Water for saturation = 31.2 9 Sr 101.62
Saturated Water Content = 33.94 %

Tube Area, A= 0.19 cm 2

Applied Pressure Reading Water out Suction
from soil Water Volumetric
sample Content Water Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.339 0.480

0.5 20.000 3.449 0.321 0.454
1 36.000 6.897 0.306 0.433
2 55.000 13.794 0.289 0.409
4 88.000 27.588 0.259 0.366
8 125.000 55.176 0.225 0.318

15 151.000 103.455 0.201 0.284
30 178.000 206.910 0.176 0.249
60 189.500 413.820 0.166 0.234

Activity 1380.00 0.088 0.125
Meter 1620.00 0.081 0.115
Test 6880.00 0.058 0.082

Activity Meter Test

Gravimetric
Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water

+ Wet Soil Dry Soil Content Content
(MPa) (g) (g) ag) N N
1.38 7.7906 14.6633 14.1046 0.088 0.125
1.62 7.6997 14.6378 14.1172 0.081 0.115
6.88 8.2177 15.0395 14.6646 0.058 0.082
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Fit van Genuchten Eqn to SWCC Data

van GenuchnEn FOR F1TflNO

-m A~pped Suction Measured Predicted 2W % AC
or I-~=~ 1 (kPa) W4C VVwc MC% A

e,- Or 0.4800 0o000 0.000o
0.4639 -0.010 0.000
0.4457 -0.012 0.000

= 0.4145 -0.006 0.000
e, = 0.3710 -0.005 0.000
= 0 0.3216 -0ý004 0.000

n = 1 0.2776 0.007 0.000
M = 0.2070 0.2337 0.016 0.000

0.1958 0.039 0.001

FOR GRAPHING 0.1433 -0.018 0.000

Suction (kPa) xWC 0.1374 -0.023 0.001
0.0942 -0.012 0.000

0.001 0.4800 -0.480 0.230
0.025 0.4799 Residual= 07.00057788
0.05 0.4799

0.075 0.4798
0.1 0.4798
1 0.4763
2 0.4715
3 0.4662
4 0.4609

5 0.4556
6 0.4503
7 0.4452
8 0.4402
9 0.4354

10 0.4307
15 0.4098
20 0.3924
30 0.3652
40 0.3448
50 0.3287
60 0.3156
70 0.3046
80 0.2953
90 0.2871
100 0.2799
500 0.1864

1000 0.1558
5000 0.1024
10000 0.0855
25000 0.0673

5.00E+04 0.0562
1.00E+05 0.0469
5.00E+05 0.0308
7.50E+05 0.0277
1.00E+06 0.0257
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. North Caisson 30-60 cm Test Date 1/10/2008
WT of Sample Ring 70.21 g

WT of Sample Ring + Soil_= 279.4 _
Water Content 26.01 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V = 3.72E-03 ft3 105.3 cm3

Dry Unit Weight = 98.44 pcf 1.58 Mg/im 3

Water WT = 43.18 9
Solid WT = 166.01 A

Add Water for saturation = 0 a Sr 99.76
Saturated Water Content 26.01 % -1

Tube Area, A= 0.19 cm _

Applied Pressure Reading Water out Suction
from soil Water Volumetric Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 16.1 0.000 0.001 0.260 0.410

1.1 34.3 3.458 7.587 0.239 0.377
2 33.6 3.325 13.794 0.240 0.379

3.9 35.1 3.610 26.898 0.238 0.376
8 54.5 7.296 55.176 0.216 0.341

Activity 970.00 0.121 0.190
Meter 4160.001 0.073 0.115
Test ¢63700.00 0.033 0.053

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) N
63.7 20.5509 28.1818 27.9347 0.033 0.053
4.16 22.0099 29.8876 29.3512 0.073 0.115
0.97 18.423 26.4685 25.60171 0.121 0.190
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Fit van Genuchten Eqn to SWCC Data

van Genuchtan E n

]m
Ss= 0 r T144T

] FOR FITTING

Applied Suction Measured Predted
(kPa) AC (%N (AWC)

0.4103 0.000 0.000
0.4004 -0.023 0.001
0.3907 -0.012 0.000
0.3714 0.005 0.000
0.3387 0.002 0.000

0.1779 0.013 0.000
0.1223 -0.007 0.000
0.0603 -0.007 0.000

FOR GRAPHING

Suction (kPa) VWC

0.001 0.4103
0.025 0.4103
0.05 0.4103

0.075 0.4103
0.1 0.4103
1 0.4095
2 0.4084
3 0.4071
4 0.4057
5 0.4043
6 0.4028
7 0.4013
8 0.3998
9 0.3982
10 0.3967
15 0.3889
20 0.3813
30 0.3673
40 0.3548
50 0.3439
60 0.3342
70 0.3256
80 0.3179
90 0.3109
100 0.3046
500 0.2103
1000 0.1765
5000 0.1166
10000 0.0974
25000 0.0768

5.00E+04 0.0642
1.00E÷05 0.0536
5.00E+05 0.0353
7.50E105 0.0318
1.00E+06 0.0295

I Residual = 0.000120058
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I1D. 254-mm North Caisson Radon Test Date 8/5/2008
WT of Sample Ring = 887.9 g

WT of Sample Ring + Soil = 5709.1 91
Water Content = 21.59 %

Diameter of Sample Ring, D = 10.00 in
Height of Sample Ring, L = 3.0 in

Volume, V = 1.36E-01 ft3  3861.1 cm 3

Dry Unit Weight= 64.11 pcf 1.03 Mg/m 3

Water WT = 856.20 9
Solid WT = 3965.00 9

Add Water for saturation = 373.9 9 Sr 51.69
Saturated Water Content = 31.02 %

Tube Area, A = 20.268299 cm 2

Applied Pressure Reading Water out Suctionfrom soil Water Volumetric
sample Content Water Content

(psi) (cm) (cc) (kPa)
0 4.5 0.000 0.001 0.310 0.319

0.5 10.5 121.610 3.449 0.280 0.287
1 16 233.085 6.897 0.251 0.258
2 20.3 320,239 13.794 0.229 0.236
3 22.2 358,749 20.691 0.220 0.226
4 22.8 370.910 27.588 0.217 0.223
8 26 435.768 55.176 0.200 0.206

15 28 476.305 103.455 0.190 0.195
30 35.3 624.264 206.910 0.153 0.157
60 39.3 705.337 413.820 0.132 0.136

Activity 1610.00 0.099 0.101
Meter 3680.00 0.083 0.086
Test 16000.00 0.058 0.059

51400.00 0.040 0.042
67100.00 0.038 0.039

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) (%) (%)

1.61 18.5489 26.3966 25.6926 0.099 0.101
3.68 20.4466 28.19 27.5938 0.083 0.086

16 18.5383 26.1324 25.7191 0.058 0.059
51.4 18.4012 25.84151 25.5519 0.040 0.042
67.1 18.8332 26.2845 26.0101 0.038 0.039
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR F~rnNG

r 1 1  A4pplbd Suction Measured Predlcted l () Am2e = I (kPs) wC (WC)

O -e 10 , 0.3190 0.000 0.000
e L O 0.2913 -0.004 0.000

0.2713 -0.013 0.000

0.0.2465 -0.011 0.000
0, = 03 0.2310 -0.005 0.000
a= 0.2199 0.003 0.000
n= 0.1943 0.012 0.000
M= 0.=613 0.1729 0.022 0.001

0.1516 0.005 0.000
FOR GRAPHING 0.1328 0.003 0.000

Suction (kPa) VWC 0.1023 -0.001 0.000
0.0873 -0.002 0.000

0.001 0.3190 0.0658 -0.007 0.000
0.025 0.3189 0.0526 -0.011 0.000
0.05 0.3188 0!0500 -0.011 0.000

0.075 0.3186
0.1 0.3184
1 0.3109
2 0.3023
3 0.2945
4 0.2875
5 0.2813
6 0.2758
7 0.2708
8 0.2663
9 0.2622
10 0.2584
15 0.2433
20 0.2323
30 0.2168
40 0.2060
50 0.1978
60 0.1913
70 0.1860
80 0.1814
90 0.1774
100 0.1740
500 0.1281

1000 0.1121
5000 0.0823
10000 0.0720
25000 0.0604

5.00E+04 0.0529
1.00E+05 0.0463
5.OOE+05 0.0340
7.50E+05 0.0314
1.00E+06 0.0297

IResiduial = 8.61574E-05I

E-113



Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 150-mm RADON BARRIER TOP Test Date 4/9/2008
WT of Sample Ring = 382 g

WT of Sample Ring + Soil = 1899.6 9
Water Content = 22.63 %

Diameter of Sample Ring, D = 6.06 in
Height of Sample Ring, L = 1.7 in

Volume, V= 2.87E-02 ft3  813.0 cm 3

Dry Unit Weight = 95.03 pcf 1.52 Mg/m 3

Water WT = 280.06 _
Solid WT = 1237.54 q

Add Water for saturation = 41.6 9 Sr 91.68
Saturated Water Content = 25.99 %

Tube Area, A_= 0.19 cm 2

Water out
Applied Pressure Reading from soil Suction Water Volumetric Water

sample Content Content
(psi) .cm) (cc) (kPa)

0 0.000 0.001 0.260 0.396
0.5 19.000 3.449 0.245 0.372

1 28.000 6.897 0.237 0.361
2 45.000 13.794 0.224 0.340
4 82.000 27.588 0.194 0.295
8 112.000 55.176 0.169 0.258

15 132.000 103.455 0.153 0.233
30 147.000 206.910 0.141 0.215
60 165.000 413.820 0127 0.193

Activity 1540.00 0.095 0.144
Meter 3490.00 0.072 0.110
Test 18500.00 0.051 0.077

Activity Meter Test

Gravimetric
Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water

+ Wet Soil Dry Soil Content Content
(Mpa) (g) (g) (g)l N% N%

1.54 7.6695 15.2484 14.5921 0.095 0.144
3.49 7.8806 15.3258 14.8235 0.072 0.110
18.5 8.0124 15.3422 14.989 0.051 0.077
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eln

0, -O

n=

M=

FOR GRAPHING

,kCtjon (kPa) VWC

0.001 0.3958
0.025 0.3958
0.05 0.3957
0.075 0.3956

0.1 0.3955
1 0.3909
2 0.3851
3 0.3793
4 0.3738
5 0.3685
6 0.3635
7 0.3587
8 0.3543
9 0.3501
10 0.3462
15 0.3294
20 0.3163
30 0.2967
40 0.2826
50 0.2717
60 0.2628
70 0.2554
80 0.2491
90 0.2436

100 0.2388
500 0.1741
1000 0.1515
5000 0.1097
10000 0.0955
25000 0.0794

5.OOE+04 0.0691
1.00E+05 0.0601
5.00E+05 0.0435
7.50E+05 0.0401
1.00E+06 0,0379

FOR FlTn NG
I
Appled Suction Measured Predted

(kPa) WJC Wvc W N

0.3958 0.000
0.3768 -0.004
0.3592 0.002
0.3330 0.007
0.3008 -0.006
0.2669 -0.009
0.2372 -0.004
0.2073 0ý008
0.1807 0.012

0.1390 0.005
0.1179 -0.008
0.0844 -0.007

(AWC)2

0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000

I Residujal = 4J010E45.0
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. North Caisson Radon Test Date 1/10/2008

WT of Sample Ring 70.73 g
WT of Sample Ring + Soil 284.6 Q

Water Content 20.93 %
Diameter of Sample Ring, D = 2.86 in

Height of Sample Ring, L 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 104.87 pcf 1.68 Mg/m 3

Water WT 37.02 q
Solid WT 176.85 q

Add Water for saturation 0 Q Sr 94.33
Saturated Water Content 20.93 %

Tube Area, A= 0.19 cm 2

Applied Pressure Reading Water out Suction Water Volumetric Water
from Soil Wtr Vlmti ae
sample Content Content

(psi) (cm) (cc) (kPa)
0 13.6 0.000 0.001 0.209 0.352

1.1 33.2 3.724 7.587 0.188 0.316
2 36.3 4.313 13.794 0.185 0.311

Activity 940.00 0.120 0.202
Meter 7930.00 0.072 0.122
Test 34500.00 0.048 0.081

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (_ ) (g) N_ _ N% I

34.5 18.5206 26.6611 26.2857 0.048 0.081
7.93 18.5009 26.8282 26.2653 0.072 0.122
0.94 18.405 27.126 26.1909 0.1201 0.202
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Fit van Genuchten Eqn to SWCC Data

van Genuchten!Eqn I FOR FITtnNG

0 = 0 r F i I (kPa) a M svs I A W C (% ) (AW C )
2

e + Or[0.3518 0.000 0.000
0.3287 -0.012 0.000

0.3143 -0.003 0.000

a• = 001

n = 116
m = 015

FOR GRAPHING

Suction (kPa) WVC

0.001 0.3518
0.025 0.3517
0.05 0.3517
0,075 0.3516
0.1 0.3516
1 0.3489
2 0.3456
3 0.3423
4 0.3391
5 0.3360
6 0.3331
7 0.3303
8 0.3276
9 0.3250

10 0.3226
15 0.3119
20 0.3032
30 0.2898
40 0.2797
50 0.2717
60 0.2651
70 0.2595
80 0.2546
90 0.2504

100 0.2466
500 0.1935
1000 0.1738
5000 0.1352
10000 0.1214
25000 0.1052

5.00E+04 0.0944
1.00E+05 0.0847
5.00E+05 0.0659
7.50E+05 0.0619
1.OOE+06 0.0592

0.1754 0.026 0.001

0.1259 -0.004 0.000

0.1001 -0.019 0.000

I Residual = 0.000205067
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Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. South Caisson 0-30 cm Test Date 1/10/2008
dWT of Sample Ring = 71.1 0WT of Sample Ring + Soil = 282.8 9

Water Content= 27.10 %
Diameter of Sample Ring, D = 2.86 in

Height of Sample Ring, L = 1.0 in

Volume, V 3.72E-03 ft3 105.3 cm_3
Dry Unit Weight = 98.77 pcf 1.58 Mq/m3

Water WT = 45.14 9
Solid WT = 166.56 0

Add Water for saturation = 0 Q Sr 104.78
Saturated Water Content = 27.10 %

Tube Area, A = 0.19 cm2

Applied Pressure Reading Water out Suctionfrom soil Water Volumetric Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 36.1 0.000 0.001 0.271 0.429
1 45.4 1.767 6.897 0.260 0.412
2 46.3 1.938 13.794 0.259 0.411
4 53.2 3.249 27.588 0.251 0.398
8 60.1 4.560 55.176 0.244 0.386

Activity 1130.00 0.121 0.191
Meter 11300.00 0.067 0.106
Test 57500.00 0.043 0.068

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g)! (9)• (g) N°o N%

57.5 18.4046 26.0699 25.7549 0.043 0.068
11.3 18.8333 26.618 2 6 .1 2 8 8, 0.067, 0.106
1.13 19.7076 27.8032 26.9301 0.121 0.191

E-121



Fit van Genuchten Eqn to SWCC Data

van Genuchten Ecn FOR FITTING

r ~ A4p1)ed Suctiwr Measured Predicted

0-8 1 (kPa) VVwc VV~ AWC(%M (AWC)2

0e-er 0 i( 0.4290 0.000 0.000
0.4238 -0.012 0.000

0.4171 -0.007 0.000

, = 0.4029 -0.005 0.000

, =. 0.3771 0.009 0.000

oO= 0.1942 -0.003 0.000

n = 0.1046 0.001 0.000
M = 0.0680 0.000 0.000

FOR GRAPHING

Suction (kPa) \WC

0.001 0.4290
0.025 0.4289
0.05 0.4289

0.075 0.4289
0.1 0.4289
1 0.4285
2 0.4279

3 0.4272
4 0.4264
5 0.4255

6 0.4246
7 0.4237
8 0.4228
9 0.4219

10 0.4209
15 0.4159
20 0.4107
30 0.4005
40 0.3907
50 0.3815
60 0.3730
70 0.3652
80 0.3579
90 0.3511
100 0.3449
500 0.2404
1000 0.2006
5000 0.1302
10000 0.1081
25000 0.0847

5.OOE+04 0.0706
1.00E+05 0.0589
5.00E+05 0.0392
7.50E+05 0.0355
1.00E+06 0.0331

I Residual = 3.57724E,05

E-122



Fitted and Lab Data
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Pressure Plate Extractor Test - Monticello - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. South Caisson 30-60 cm Test Date 1/10/2008
WT of Sample Ring = 68.3 g

WT of Sample Ring + Soil = 275.6 Q
Water Content = 27.55 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm3

Dry Unit Weight = 96.38 pcf 1.54 Mg/m 3

Water WT = 44.78 9
Solid WT = 162.52 9

Add Water for saturation = 0 9 Sr 100.43
Saturated Water Content = 27.55 %

Tube Area, A= 0.19 cm 2

Water ou c Water Volumetric Water
Applied Pressure Reading from soil ScinWtr Vlmti ae

sample Content Content
(psi) (cm) (cc) (kPa)

0 37.7 0.000 0.001 0.276 0.426
1.1 52.2 2.755 7.587 0.259 0.399
6.1 73.8 6.859 42.072 0.233 0.360

Activity 1080.00 0.126 0.195
Meter 10500.001 0.070 0.109
Test 31700.00 0.050 0.077

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(aPa) () (g) (g) (%) (%)
31.7 18.9869 26.5276 26.1681 0.050 0.077
10.5 19.5246 27.18741 26.6832 0.070 0.109
1.08 18.5538 26.6219 25.71691 0.126 0.195
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Fit van Genuchten Eqn to SWCC Data

van Gonuchten Eqn FOR FITrING

ri .m IApplied Suction Measured Predlcted V(%
O=0  -r = 1 (kPa) i " wc VAWC I I (AWC)2

J 8(• + - 1r 0.4255 0.000 0.000

0.4130 -0.014 0.000

FOR GRAPHING

Suction (kPa) \WC

0.001 0.4255
0.025 0.4255
0.05 0.4255

0.075 0.4255
0.1 0.4254
1 0.4244
2 0.4229
3 0.4213
4 0.4195
5 0.4177
6 0.4159
7 0.4141
8 0.4122
9 0.4104
10 0.4085
15 0.3995
20 0.3909
30 0.3757
40 0.3626
50 0.3514
60 0.3417
70 0.3331
80 0.3255
90 0.3187

100 0.3125
500 0.2224
1000 0.1899
5000 0.1308
10000 0.1113
25000 0.0899

5.00E+04 0.0765
1.OOE+05 0.0651
5.00E+05 0.0447
7.50E+05 0.0407
1.00E+06 0.0380

0.1865 0.009 0.000
0.1100 -0.001 0.000
0.0850 -0.008 0.000

Residual = 5.32"14E-051
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Fitted and Lab Data
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Pressure Plate Extractor Test - Omaha - Thin Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. Al Shallow I Test Date 8/6/2008
WT of Sample Ring= 69.9 g Ring 13

WT of Sample Ring + Soil_= 258.81 ,q
Water Content = 31.89 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 0.9 in

Volume, V = 3.49E-03 ft3  99.0 cm3

Dry Unit Weight = 90.36 pcf 1.45 Mg/m 3

Water WT_= 45.68 _

Solid WT = 143.23 ,_
Add Water for saturation = 0 Q Sr 100.46
Saturated Water Content = 31.89 %

Tube Area, A= 0.19 cm 2

Applied Pressure Reading Water out St.
from soil ucton Water Volumetric Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 8.3 0.000 0.001 0.319 0.462

0.5 11.4 0.589 3.449 0.315 0.456
1 12 0.703 6.897 0.314 0.455
2 14.2 1.121 13.794 0.311 0.450
4 26.4 3.439 27.588 0.295 0.427
8 41.6 6.327 55.176 0.275 0.398

15 58.9 9.614 103.455 0.252 0.365
30 74.4 12.559 206.910 0.231 0.335
60 79.2 13.471 413.820 0.225 0.326
90 84.3 14.440 620.730 0.218 0.316

Activity 1810.00 0.132 0.191
Meter 7090.00 0.099 0.144
Test 30800.00 0.066 0.096

75500.00 0.049 0.071

Activity Meter Test

Gravimetric
Suction WI of Can WI of Can WI of Can + Water Volumetric Water

+ Wet Soil Dry Soil Content Content
(MPa) (q)• (g) (g) N% N°o•

1.81 18.4016 25.5033 24.6743 0.132 0.191
7.09 18.4016 25.2963 24.6743 0.099 0.144
30.8 18.4016 25.0892 24.6743 0.066 0.096
75.5 18.40161 24.9835 24.6743 0.049 0.071
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Fit van Genuchten Eqn to SWCC Data

van Genuchtsn E n

8= ~S~r(kPa)

0M=

n= 120
M=

FOR GRAPHING

Suction (kPa) VWVC

0,001 0.4618
0.025 0.4618
0.05 0F4618

0.075 0.4618
0.1 04618
1 0.4614
2 0.4609
3 0.4603
4 0.4596
5 0.4589
6 0.4582
7 0.4574
8 0.4567
9 0.4559
10 0.4551
15 0.4509
20 0.4467
30 0.4381
40 0.4298
50 0.4219
60 0.4145
70 0.4075
80 0.4009
90 0.3948
100 0.3890
500 0.2851
1000 0.2423
5000 0.1632

10000 0.1374
25000 0.1093

5.00E+04 0.0919
1.00E+05 0.0773
5.00E+05 0.0517
7.50E2+0 0.0437
t,00E+06 0.0435

RFIR FITnNO

Measured Predicted
\NwC v~ AWO N%

0.4618 0.000
0.4600 -0.004
0.4575 -0.003
0.4519 -0.001
0.4401 -0.013
0.4180 -0.020
0.3871 -0.022
0.3439 -0.009
0.2975 0.028
0.2713 0.045
0.2098 -0.018
0.1497 -0.006
0.1037 -0.008
0.0829 -0.012

(3WC)2

0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.001
0.002
0.000
0.000
0.000
0.000

Residual = 0.00032434
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Fitted and Lab Data
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Pressure Plate Extractor Test - Omaha - Thick Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample 1.D. A2 Top Test Date 8/6/2008
WT of Sample Ring = 71.36 g Ring: K#6

WT of Sample Ring + Soil = 265.76 9
Water Content = 33.88 %

Diameter of Sample Ring1, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V= 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight = 86.10 pcf 1.38 Mg/m 3

Water WT = 49.20 q
Solid WT= 145.20 _

Add Water for saturation = 2.41 9 Sr 101.10
Saturated Water Content 35.54 %

Tube Area_ A 0.19 cm __

Applied Pressure Reading Water out Sucton
from soil Water
sample Content Volumetric Water Content

(psi) (cm) (cc) (kPa)
0 7.6 0.000 0.001 0.355 0.490

0.5 16.6 1.710 3.449 0.344 0.474
1 21.5 2.641 6.897 0.337 0.465
2 32.3 4.693 13.794 0.323 0.446
4 51.3 8.303 27.588 0.298 0.412
8 68.4 11.552 55.176 0.276 0.381

15 73.8 12.578 103.455 0.269 0.371
30 85.6 14.820 206.910 0.253 0.350
60 91.9 16.017 413.820 0.245 0.338
90 93.4 16.302 620.730 0.180 0.249

Activity 2970.00 0.166 0.229
Meter 11900.00 0.100 0.138
Test 15900.00 0.099 0.137

1 78400.00 0.053 0.074

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Mt of Can + Water
+ Wet Soil Dry Soil Content Volumetric Water Content

(MPa) () (g) (g) (%
2.97 18.4203 20.7406 20.4104 0.166 0.229
11.9 18.1362 20.713 20.4792 0.100 0.138
15.9 18.4203 20.608 20.4104 0.099 0.137
78.4 18.1362 20.6042 20.4792 0.053 0.074

Too Dry 18.42031 20.5018 20.4104 0.046 0.063
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Fit van Genuchten Eqn to SWCC Data

van Genucbe FOR FIT'n NO

0-er = 1(k+l) 
J)AWC)2

es - o)r 0.4904 0.000 0.0
0.48n9 -0.010 0.000

0.4765 -0.011 0.000
er = - . 0.4621 -0.016 0.000
0, =. 0.4382 -0.027 0.001
a= 0.4048 -0.024 0.001
n= 0.3696 0.001 0.000
m = 0.3296 0020 0.000

0.2915 0.047 0.002
FOR GRAPHING

Suction (kPa) VWC

0.001 0.4904
0.025 0.4904
0.05 0.4904

0.075 0.4904
0.1 0.4903
1 0.4889
2 0.4870
3 0.4849
4 0.4828
5 0.4806
6 0.4784
7 0.4763
8 0.4741
9 0.4720
10 0.4699
15 0.4598
20 0.4506
30 0.4346
40 0.4213
50 0.4100
60 0.4003
70 0.3918
80 0.3843
90 0.3776
100 0.3715
500 0.2817

1000 0.2480
5000 0.1837
10000 0.1614
25000 0.1359

5.00E÷04 0.1193
1.00E+05 0.1048
5.00E+05 0.0775
7.50E+05 0.0718
1.00E+06 0.0681

0.2025 0.026
0.1562 -0.019
0.1479 -0.011
0.1097 -0.036

0.001
0.000
0.000
0.001

I Residual = 0,000524792
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Fitted and Lab Data
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Pressure Plate Extractor Test - Omaha - Thick Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 254-mm A02-S2-Shallow Test Date 2/21/2009
WT of Sample Ring_= 885.2 g

WT of Sample Ring + Soil 5984.7 q
Water Content_= 29.29 %

Diameter of Sample Ring,I D 10.00 in ,
Height of Sample Ring, L = 2.0 in

Volume, V= 9.14E-02 ft3  2587.0 cm 3

Dry Unit Weight = 95.18 pcf 1.52 Mq/im3

Water WT= 1155.22 q
Solid WT_= 3944.28 q

Add Water for saturation = 5 9 Sr 104.14
Saturated Water Content_= 29.42 %

Tube Area_ A 20.268299 cm 2"

Water out

Applied Pressure Reading from soil Suction Water Volumetric Water

sample Content Content

(psi) (cm) (CC) (kPa)
0 0.000 0.001 0.294 0.449

0.5 1 91.207 3.449 0.271 0.413
1 152.012 6.897 0.256 0.390
2 212.817 13.794 0.240 0.366
3 261.461 20.691 0.228 0.348
4 322.266 27.588 0.212 0.324
8 484.412 55.176 0.171 0.261

15 589.808 103.455 0.145 0.221
30 646.559 206.910 0.130 0.199

Activity 27300.00 0.073 0.111
Meter 51200.00 0.059 0.090
Test 71400.00 0.052 0.079

17400.00 0.0821 0.125
31100.00 0.069 0.106
56300.00 0.057 0.086

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Vt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g_) N/) N_/° _

27.3 18.6161 24.1559 23.7801 0.073 0.111
51.2 18.6161 24.0849 23.7801 0.059 0.090
71.4 18.6161 24.0461 23.7801 0.0521 0.079
17.4 3.278 10.2895 9.7569312 0.082 0.125
31.1 3.278 10.2071 9.7569312 0.069 0.106
56.3 3.278 10.1238 9.7569312 0.057 0.086
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Fit van Genuchten Eqn to SWCC Data

van Genuchtsn E n FOR FITnNO

m Appled Sucgion Measured Predicted ACN (W)

o = ______ (kPa) VWiC Vmc AW() (C)
04 - Or .4487 0.000 0.000
0.4092 0.004 0.0

0.3824 0.007 0.000
e0 = * 0.3498 0.017 0.000

es= 0.3296 0.018 0.000
t=7 0,3153 0.009 0.000

n =~ 0.2818 -0.020 0.000

M = 0.47 2536 -0.033 0.001

0.2254 -0.027 0.001

FOR GRAPHING 0.0970 0.014 0.000

Sucticn (kPa) VWc 0.0870 0.003 0.000
0.0821 -0.004 0.000

0.001 0.4487 0.1048 0.021 0.000

04025 044485 0.0948 0.011 0.000

0.05 0.4483 0.0856 0.001 0.000

0.075 0.4480
0.1 0,4478 1 Residual = 00249181
t 0.4366
2 0.4244
3 0.4136
4 0.4041
5 0.3958

6 0.3884
7 0.3818
8 0.3758

9 0.3704
10 0.3654
15 0.3457
20 0.3313
30 0.3112
40 0.2971
50 0.2865
80 0.2779
70 0.2709
80 0.2649
90 0.2597

100 0.2551
500 0.1936
1000 0.1718
5000 0.1301
10000 0.1154
25000 0.0985

5.00E+04 0.0873
1,00E+05 0.0775
5.00E+05 0.0587
7.5OE+05 0.0547
1.00E+06 0.0520
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Fitted and Lab Data
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Pressure Plate Extractor Test - Omaha - Thick Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 160-mm A02-S2-Shallow Test Date 9119/2008
WT of Sample Ring = 384.9 9

WT of Sample Ring + Soil = 1708.7 9
Water Content = 31.07 %

Diameter of Sample Ring, 0 = 6.00 in
Height of Sample Ring, L = 1.5 in

Volume, V = 2.45E-02 ft3  695.0 cm 3

Dry Unit Wei ght= 90.72 pcf 1.45 Mg/im3

Water WT = 313.81 ,
Solid WT= 1009.99 __

Add Water for saturation 5 9 Sr 100.30
Saturated Water Content = 31.57 %

Tube Area, A= 0.19 cm 2

Applied Pressure Reading Water out Suction
from soil Water Volumetric Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.316 0.459
2 4.000 13.794 0.312 0.453

3.8 16.000 26.209 0.300 0.436
7.9 54.000 54.486 0.262 0.381

14.9 98.500 102.765 0.218 0.317
29.1 130.000 200.703 0.187 0.272

59 138.500 406.923 0.179 0.260

Activity 2030.00 0.119 0.174
Meter 2760.00 0.111 0.161
Test 19200.00 0.073 0.106

36100.00 0.057 0.082
41000.00 0.051 0.074

1 70900.00 0.040 0.059

Activity Meter Test _____ _ _ __ __
Gravimetric

Suction Vt of Can Wt of Can WT of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

/MPa) (g) (Q) () N N)
2.03 18.5508 25.0707 24.3752 0.119 0.174
2.76 18.4217 26.2543 25.4736 0.111 0.161
19.2 18.6724 26.1013 25.5977 0.073 0.106
36.1 19.4839 27.0004 26.5974 0.057 0.082

41 18.5372 25.7108 25.3624 0.051 0.074
70.9 18.4018 25.4397 25.1662 0.040 0.059
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Fit van Genuchten Eqn to SWCC Data

I van Genuchb FOR FITTING

r ml Apidsuction Measured Predicted
I (kPa) WVCC VV AWC (%) (AWC)

2

8 0.4589 0.000 0.000

0.4356 0.018 0.000

0.4145 0.021 0.000

0.3774 0.004 0.000

0.45400.3372 -0.020 0.000
U274 0.2926 -0.021 0.000

n 1 0.2483 0.011 0.000
m = 0.1673 0.006 0.000

0.1550 0.006 0.000
FOR GRAPHING 0.0954 0,010 0.000

NSuctio (kPa VWC 0.0814 0.001 0.000

0.0789 -0.005 0.000

0.001 0.4589 0.0688 -0.010 0.000

0.025 0.4589
0.05 0.4589

0.075 0.4589
0.1 0.4589
1 0.4579
2 0.4565
3 0.4550
4 0.4533
5 0.4516
6 0.4498
7 0.4481
8 0.4462
9 0.4444

10 0.4426
15 0.4335
20 0.4247
30 0.4087
40 0.3947
50 0.3824
60 0.3717
70 0.3621
80 0.3536
90 0.3460
100 0.3390
500 0.2363

1000 0.1995
5000 0.1336
10000 0.1123
25000 0.0893

5.00E+04 0.0751
1.00E+05 0.0631
5.00E+05 0.0421
7.50E+05 0.0381
1.00E+06 0.0354

I Residual = 0.000157387
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Fitted and Lab Data
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Pressure Plate Extractor Test - Omaha - Thick Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. A02 S1 Deep Test Date 8/6/2008
WT of Sample Ring 71.19 g Ring C

WT of Sample Ring + Soil 251.87 _1
Water Content 30.67 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 0.9 in

Volume, V 3.42E-03 ft 3  96.9 cm 3

Dry Unit Weight = 89.13 pcf 1.43 Mg/mi3

Water WT = 42.41 9
Solid WT = 138.27 q

Add Water for saturation = 3.19 q Sr 100.84
Saturated Water Content = 32.97 %

Tube Area A= 0.19 cm 2

Water out
Applied Pressure Reading from soil Suction Water Volumetric Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 12.3 0.000 0.001 0.330 0.471

0.5 15 0.513 3.449 0.326 0.466
1 17.4 0.969 6.897 0.323 0.461
2 23.4 2.109 13.794 0.314 0.449
4 41 5.453 27.588 0.290 0.415
8 58.3 8.740 55.176 0.267 0.381

15 72.4 11.419 103.455 0.247 0.353
30 85.8 13.965 206.910 0.229 0.327
60 90.1 14.782 413.820 0.223 0.318
90 91.4 15.029 620.730 0.221 0.316

Activity 3170.00 0.125 0.179
Meter 9340.00 0.103 0.147
Test 16800.00 0.085 0.121

39700.00 0.069 0.098
SH68700.00 0.056 0.079

Activity Meter Test
Gravimnetric

Suction Wt of Can VWt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(M~a) (g) (g) (g) N% N°°

3.17 22.762 27.191 26,6977 0.125 0.179
9.34 18.4008 22.2806 21.9176 0.103 0,147
16.8 22.762 27.031 26.6977 0.085 0.121
39.7 18.4008 22.1592 21.9176 0.069 0.098
68.7 18.4008 22.1133 21.9176 0.056 0.0791

Final w%-1 22.762 26.871 26.6977 0.044 0.063
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Fit van Genuchten Eqn to SWCC Data

van Genuchtan E 1 FOR FITI[NGIm Applied Sucbmo Measured Predicted AC%

0 0 r = 1(icPa) vWC V Aj(* M A

=, - Or [ 0.4605 0.010 0.000es-o 0.4578 0.008 0.000

0.4543 0.007 0.000

er 0.4467 0.002 0.000
0,= 0.4318 -0.017 0.000

= = 0.4064 -0.026 0.001

n = 0.3743 -0.021 0.000
M= 0.3330 -0.006 0.000

0.2909 0.027 0.001

FOR GRAPHING 0.2875 0.048 0.002
Suction (kPa) VWC 0.1880 -0.009 0.000

0.1482 -0.001 0.000
0.001 0.4605 0.1302 -0.009 0.000
0.025 0.4605 0.1077 -0.010 0.000
0.05 -60.4605 0.0954 -0.016 0.000
0.075 0.4605

0.1 0.4605

1 0.4599

2 0.4591
3 0.4582

4 0.4572

5 0.4562

6 0.4552

7 0.4542

8 0.4531

9 0.4520

10 0.4509

15 0.4454

20 0.4399

30 0.4294

40 0.4196
50 0.4107

60 0.4026

70 0.3951

80 0.3883

90 0.3820

100 0.3762
500 0.2798

1000 0.2417

5000 0.1701

10000 0,1460

25000 0,1192

5.00E+04 0.1023

1.00E+05 0.0878

5,00E+05 0.0615

7.50E+05 0.0502

1.00E+06 0.0528

SResdual = 0.00038061
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Fitted and Lab Data
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Pressure Plate Extractor Test - Omaha - Thick Store-and-Release Cover
ASTM D 6836-02 (Method B)

Sample I.D. A02 Si Deep Test Date 8/6/2008
WT of Sample Ring 70.2 g Ring C

WT of Sample Ring + Soil = 240.18 _
Water Content 33.38 %

Diameter of Sample Ring, D 2.86 in
Height of Sample Ring, L = 0.9 in

Volume, V 3.35E-03 ft3  94.7 cm 3

Dry Unit Weight 83.97 pcf 1.35 Mgq/m3

Water WT = 42.54 9
Solid WT: 127.44 ,q

Add Water for saturation = 5.08 q Sr 100.99
Saturated Water Content = 37.37 %

Tube Area, A= 0.19 cm.

Ap dPressure Reading Water out Suction
Applied from soil Water Volumetric Water

sample Content Content
(psi) (cm) (cc) (kPa)

0 15 0.000 0.001 0.374 0.503
0.5 24.1 1.729 3.449 0.360 0.485

1 28.1 2.489 6.897 0.354 0.477
2 36.1 4.009 13.794 0.342 0.461
4 57.1 7.999 27.588 0.311 0.418
8 73.6 11.134 55.176 0.286 0.385

15 89.7 14.193 103.455 0.262 0.353
30 99.4 16.036 206.910 0.248 0.334
60 107.7 17.613 413.820 0.235 0.317
90 109.1 17.879 620.730 0.233 0.314

Activity 1890.00 0.127 0.171
Meter 5200.00 0.099 0.133
Test 13900.00 0.076 0.102

44100.00 0.054 0.073
54500.00 0.051 0.068
55800.00 0.050 0.068

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) N°° N%

1.89 22.7623 29.7686 28.9781 0.127 0.171
5.2 18.5505 25.3962 24.7809 0.099 0.133

13.9 18.9868 25.6918 25.2191 0.076 0.102
44.1 18.5373 25.1244 24.7843 0.054 0.073
54.5 18.5193 25.0984 24.7808 0.051 0.068
55.8 20.5466 27.0767 26.7641 0.050 0.068
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR FIn NO

6= ~ [ f i AppWe Suctlon Measured Preiced AWC (%) (A&WC)2

0
s - Or 0.4780 0.025 0.001

0.4752 0.009 0.000

0.4716 0.005 0.000
9, = 0 0.4633 -0.003 0.000
9. = 00.4465 -0028 0.001
M_ = 0.=170 0.4168 -0.031 0.001
n = 0.3785 -0.026 0.001

M = 0.2D92 0.3294 0.004 0.000

0.2803 0.037 0.001

FOR GRAPHING 0.2534 0.061 0.004

Suction (kPa) \WC 0.1902 -0.019 0.000
0,1458 -0.013 0.000

0.001 0.4780 0.1125 -0.010 0.000
0.025 0.4780 0.0829 -0.010 0.000
0.05 0.4780 0.0784 -0.010 0.000

0.075 0.4779 0.0779 -0.010 0.000
0.1 0.4779

1 0.4774

2 0.4766

3 0.4757

4 0.4747

5 0.4736

6 0.4726

7 0.4714

8 0.4703

9 0.4691
10 0.4679

15 0.4618

20 0.4557

30 0.4436

40 0.4323

50 0.4218

60 0.4122

70 0.4034

80 0.3953

90 0.3878

100 0.3808

500 0.2675

1000 0.2244

5000 0.1473

10000 0.1227

25000 0.0963

5.00E+04 0.0802
1.00E+05 0.0667

5.00E+05 0.0436

7.50E+05 0.0392

1.00E+06 0.0363

I Residual = 0.000571633
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Pressure Plate Extractor Test - Poison - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. Poison Alt Upper Silt 3 Test Date 1/29/2009
T of Sample Ring = 2 g

WT of Sample Ring + Soil = 266.85 A
Water Content = 28.59 %

Diameter of Sample Ringl, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V 3.72E-03 fmW 105.3 cm3
Dry Unit Weig1ht = 89.86 pcf 1.44 Mg/m3

Water WT = 43.32 9
Solid WT = 151.53 9

Add Water for saturation = 5.36 g Sr 99.98
Saturated Water Content = 32.13 %

Tube Area, A = 0.19 cm 2

Water out Volumetric
Applied Pressure Reading from soil Suction Water Water

sample Content Content
(psi) (cm) (cc) (kPa)

0 16 0.000 0.001 0.321 0.463
0.5 25.3 1.767 3.449 0.310 0.446

1 28.1 2.299 6.897 0.306 0.441
2 31.8 3.002 13.794 0.301 0.434
4 38 4.180 27.588 0.294 0.423
a 44.5 5.415 55.176 0.286 0.411

15 53.3 7.087 103.455 0.274 0.395
30 85.1 13.129 206.910 0.235 0.338
60 122.2 20.178 413.820 0.188 0.271
80 133.4 22.306 551.760 0.174 0.251

Activity 1020.00 0.172 0.247
Meter 1200.001 0.143 0.206
Test 2140.00 0.108 0.156

1 23500.00 0.033 0.047

Activity Meter Test

Gravimetric
Suction Wt of Can Wt of Can Wt of Can + Water Volumetric

+ Wet Soil Dry Soil Content Water Content
(MPa) (g) (g) (g) (%) (%)

1.02 3.2386 8.046 7.342 0.172 0.247
1.2 3.2386 7.9296 7.342 0.143 0.206

2.14 3.2386 7.786 7.342 0.108 0.156
23.5 3.2386 7.4757 7.342 0.033 0.047
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR FITnlNO

Appied Sucfio Measured Predicted

e -, I(kPa) \VwC VAC AWC(%M (AWC) 2

0.4614 -0.016 0.000

0.4595 -0.019 0.000
0.4549 -0.021 0.000

G, CA 0.4444 -0.021 0.000
= 0.4222 -0.011 0.000

n : 0.3878 0.007 0.000
M = 003359 0.002 0.000

0.2787 -0.008 0.000

FOR GRAPHING 0.2558 -0.005 0.000

Suction (kPa) \WIC 0.2108 0.038 0.001
0.2000 0.006 0.000

0.001 0.4626 0.1654 -0.010 0.000
0.025 0.4626 0.0741 -0.027 0.001

0.05 0.4626
0.075 0.4626

0.1 0.4626
1 0.4624
2 0.4620
3 0.4616
4 0.4611
5 0.4606
6 0.4600
7 0.4594
8 0.4588
9 0.4582

10 0.4576

15 0.4541
20 0.4503
30 0.4424
40 0.4343
50 0.4263
60 0.4184
70 0.4109
80 0.4036
90 0.3966
100 0,3900
50O 0.2635
1000 0.2122
5000 0,1247
10000 0.0988
25000 0,0726

5.00E+04 0,0575
1.00E+05 0.0455
5.00E+05 0.0265
7,50E+05 0,0231
1.00E+06 0,0209

I Residual 0.0o0281372
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-I (K#I-S Test Date
WT of Sample Ring= 71.33 9

WT of Sample Ring + Soil = 293.83 1
Water Content= 19.4 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L 1.0 in

Volume, V= 3.72E-03 ft3  105.3 cm 3

DryUnit Weight= 110.50 pcf 1.77 Mg/m 3

Water WT = 36.15 g1
Solid WT = 186.35 g

Add Water for saturation = 0.91 1 Sr 103.83
Saturated Water Content = 19.89 %

Tube Area, A = 0.19 cm2

Water out
Applied Pressure Reading from soil Suction Volumetric

sample Water Content Water Content
(psi) (cm) (cc) (kPa)

0 8.5 0.000 0.001 0.199 0.352
0.5 11.6 0.589 3.4 0.196 0.347

1 13.8 1.007 6.9 0.193 0.343
2 21 2.375 13.8 0.186 0.330
4 32 4.465 27.6 0.175 0.310
8 45.5 7.030 55.2 0.161 0.285

15 54.6 8.759 103.5 0.152 0.269
30 61.5 10.070 206.9 0.145 0.257
60 68.4 11.381 413.8 0.138 0.244
95 72.8 12.217 655.2 0.133 0.236

120 90 15.485 827.6 0.116 0.205
150 95.2 16.473 1034.6 0.110 0.196
200 112.7 19.798 1379.4 0.093 0.164

Activity 11200.0 0.062 0.110
Meter 77300.0 0.035 0.062
Test 315000.0 0.027 0.049

Activity Meter Test
Suction M of Can Wt of Can + Wt of Can + Gravimetric Volumetric
Suction__ Wt ___CanWet Soil Dry Soil Water Content Water Content
(Mpa) (g) (g) (g) (%) (%)
315 8.6301 16.9387 16.717 0.027 0.049
77.3 8.0011 16.4314 16.145 0.035 0.062
11.2 7.4184 16.05091 15.5447 0.062 0.110
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR ITTING

00
r rApplied Stln Measured Predicted

1-1 (kPs) VVVC VV~V AWC(%M (Mc)
2

0.-0,r 0.3497 oOoo o.o0o
0.3497 -0.003 0.000
0.34(17 -0.004 0O.O0

0.3403 -0.011 0.000
0.3279 -0.018 0.000

0.3076 -0.022 0.000
0.2830 -0.014 0.000
0.2521 0.004 0.000
0.2212 0.023 0.001

FOR GRAPHING 0.1732 -0.009 0.000

Suction (kPa) VVC 0.1117 -0.001 0.000
0.0743 -0.012 0.000

0.001 0.3522 0.1117 -0.001 0.000
0.025 0.3522 0.0743 -0.012 0.000
0.05 0.3522 0.0553 -0.007 0.000

0.075 0.3522

0.1 0.3522

1 0.351e Residual = 0.oo141754
2 0.35M

3 0.3501

4 0.3493

5 0.3484

6 0.3475

7 0.3406
8 0.3457

9 0.3447
10 0.3438

15 0.3391

20 0.3345
30 0.3259

40 0.3181

50 0.3110

80 0.3046
70 0.2989

80 0.293M
90 0.2888

100 0.2844

500 0.2130

1000 0.1851

5000 0.1323

10000 0.1144
25000 0.0943

5.00E+04 0.0815

1.00E+05 0.0704
5.00E+05 0.0502

7.50E+05 0.0480

1.00E+06 0.0433
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-2 (K#2-S - S SWCC) Test Date 2/15/2006
WT of Sample Ring = 71.52 9!

WT of Sample Ring1 + Soil = 270.97 q1
Water Content = 26.7 %

Diameter of Sample Ring, D = 2.86 in
Heigiht of Sample Ring], L = 1.0 in

Volume, V 3.72E-03 ft3 105.3 cm 3

DryUnit Weight= 93.38 pcf 1.50 Mg/m 3

Water WT = 41.98 9l

Solid WT= 157.47 _

Add Water for saturation = 6.82 9 Sr 105.01
Saturated Water Content = 30.99 %

Tube Area, A= 0.19 cm^

Water -out

Applied Pressure Reading from soil Suction Volumetric
, sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 11.5 0.000 0.001 0.310 0.464

0.5 19.8 1.577 3.449 0.300 0.449
1 30.4 3.591 6.897 0.287 0.430
2 43 5.985 13.794 0.272 0.407
4 64.1 9.994 27.588 0.246 0.369
8 75.1 12.084 55.176 0.233 0.349

16 90.8 15.067 110.352 0.214 0.321
30 105.1 17.784 206.910 0.197 0.295
60 117.2 20.083 413.820 0.182 0.273
95 125.4 21.641 655.2151 0.172 0.258

Activity 6650.001 0.113 0.170
Meter 27000.00 0.083 0.125
Test 180600.00 0.047 0.071

Activity Meter Test

Suction Wt of Can Mt of Can + VWt of Can + Gravimetric Volumetric
Wet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) 0N047 __(%)

180.6 7.7601 14.9181 14.595 0.047 0.071
27 7.7173 15.1257 14.556 0.083 0.125

6.65 8.0011 15.5631 14.7934 0.113 0.170
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Fit van Genuchten Eqn to SWCC Data

van Genuc FOR ITTING

r m Applied SuJction Meawed Predicted W(%
=van0 -eut0r Oft) mAq M(kPa) V

o, -, I + ( 0 .4638 0.00 0 o.o Do
0.4500 -0.001 0 .000

0.4366 -0.007 0.000

0.4150 -0,008 0.000

0.3816 -0.017 0.000

0.3518 -0.003 0.000I : 0.3173 0.003 0.000

0.2873 0.007 0.000
0.2568 0.016 0.000

FOR GRAPHING 0.2382 0.020 0.000

Suction (kPa) VWC 0.1623 0.007 0.000

0.1286 -0.004 0.000

0.001 0.4638 0.0938 -0.023 0.001

0.025 0.437

0.05 0.4637

0.075 0.4636

0.1 0.4635
1 0.4002

2 0.4561
3 0.4519
4 0.4478

5 0.4438
6 0.4400

7 0.43(3

8 0.4327

9 0.4293

10 0.4261

15 0.4118

20 0.4000
30 0.3817

40 0.3678

50 0.35W8

60 0.3476

70 0.3399
80 0.3332

90 0.3274

100 0.3222

500 0.2490

1000 0.2221

5000 0.1701
10000 0.1516

25000 0.1302

5.00E+04 0.1161

1.00E+05 0.1034

5.00E'05 0.0792

7.50E+05 0.0740

1.004E+0 0.0706

Residual = 0=0001331041
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-3 (KF-3S Test Date
WT of Sample Ring = 70.6 g

W-T of Sample Ring + Soil = 257.79 9
Water Content= 38.7 %

Diameter of Sample Ring, D 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V= 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight= 80.03 pcf 1.28 Mg/Im3

WaterWT = 52.23
Solid WT = 134.96 g

Add Water for saturation= 3.54 9 Sr 101.64
Saturated Water Content = 41.32 %

Tube Area, A= 0.19 cm 2

Water out

Applied Pressure Reading from soil Suction Volumetric
sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 14.3 0.000 0.001 0.413 0,530

0.5 24.1 1.862 3.449 0.399 0,512
1 27.1 2.432 6.897 0.395 0,507
2 32.61 3.477 13.794 0.387 0.497
4 49.6 6.707 27.588 0.364 0.466
8 61.8 9.025 55.176 0.346 0.444

15 75.7 11.666 103.455 0.327 0.419
30 89.4 14.269 206.910 0.308 0,394
60 98 15.903 413.820 0.295 0.379
95 114.4 19.019 655.215 0.272 0.349

125 125.1 21.052 862.125 0.257 0.330
Activity 3010.00 0.200 0.257
Meter 46900.00 0.110 0.141
Test 307800.00 0,074 0.095

Activity Meter Test

Suction Wt of Can Wt of Can + Wt of Can + Gravimetric Volumetric
Wet Soil Dry Soil Water Content Water Content

(MPa) (g) (g) (g) N°° N°°

307,8 8.2882 14.5635 14.1315 0.074 0.095
46.9 8.2953 14.7638 14.1244 0.110 0.141
3.01 7.4872 14.4628 13.2987 0.200 0.257
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR PTTING

,m Applied Sut~ Memmured Predicted

= J .I 1(lPa) vwvc wvv AW (%) (AM~)'

0.5300 0.000 0.000
0.5256 -0.013 O.aw)

0.5205 -0.014 0.000

0.5100 -0.013 0.000
0.4908 -0.025 0.001
0.4610 -0.017 0.000
0.4263 -0.007 0.000
0.3840 0.010 0.000
0.3419 0.037 0.001
0.3154 0.034 0.001

FOR GRAPHING 0.3003 0.030 0.001
Suction (kPa) VW C 0.2393 0.018 0.000

0.1445 -0.004 0.000
0.001 0.5300 0.1022 -0.007 0.000
0.025 0.5300

0,05 0.5300
0.075 0.5290

0.1 0.5299
1 0.5290

2 0.5277
3 0.5263
4 0.5248
5 0.5233
a 0.5218
7 0.5203

8 0.5188
a 0.5172
10 0.5157
15 0.5082
20 0.5010
30 0.4878
40 0.4761
50 0.4659
80 0.4587
70 0.4488
80 0.4412
90 0.4348
1w0 0.4283
500 0.3308

1000 0.2924
5000 0.2180

10000 0.1920
25000 0.1622

5.00E404 0.142B
1.00E+W05 0.1257
5.00E+05 0.0934

7.0OE+05 0.0827
1 .00E+06 0.0822

I Re..dua, = 0.00380I
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-4 (K#4 - S) Test Date
WT of Sample Ring 70.72 9

WT of Sample Ring + Soil 244 __

Water Content= 32-7 %
Diameter of Sample Ring, D 2.86 in

Height of Sample Ring, L = 1.0 in
Volume, V 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight= 77.43 pcf 1.24 Mg/m 3

WaterWT = 42.70 q
Solid WT = 130.58 g

Add Water for saturation= 8.19 q Sr 90.06
Saturated Water Content = 38.97 %

Tube Area, A= 0.19 cm
2

Water out
Applied Pressure Reading from soil Suction Volumetric

, sample Water Content Water Content
(psi) (cm) (cc) (kPa)

0 14.5 0.000 0.001 0.390 0.464
0.5 32.5 3.420 3.449 0.364 0.451

1 67.4 10.051 6.897 0.313 0.388
2 95 15.295 13.794 0.273 0.338
4 108 17.765 27.588 0.254 0.315
8 118 19.665 55.176 0.239 0.297

15 142 24.225 103.455 0.204 0.253
30 158 27.265 206.910 0.181 0.225
601 171.5 29.830 413.820 0.161 0.200
95 180.5 31.540 655.215 0.148 0.184

Activity 8210.00 0.117 0.145
Meter 10800.00 0.112 0.139
Test 79500.00 0.083 0.102

Activity Meter Test
Wt of Can + Wt of Can + Gravimetric VolumetricWet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
79.5 8.6297 14.6584 14.1986 0.083 0.102
10.8 8.0015 14.2801 13.6494 0.112 0.139
8.21 7.41881 13.7489 13.0877 0.117 0.145
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR PITTING

,m Applied Suction Muasured Predicted AWC (%) (AVWC)
2

I (kPa) VVAC VvC
+ - aor o.4M 0.000 0.00

0.4276 0.023 0.001
0.3940 -0.006 0(.10

0.3562 -0.018 0.000

0.3187 -0.004 0.000
0.2139 0.013 0,000

0.2555 -0.002 0.000
0.2277 -0.003 0.000

0.2034 -0.003 0.000

FOR GRAPHING 0.1890 -0.005 0.000

Suction (kPa) VvWC 0.1298 0.015 0.000

0.1250 0.014 00.00
0.001 0.4836 0.0971 0.005 0.000

0.025 0.4834

0.05 0.4830

0.075 0.4827

0.1 0.482M

1 0.4657

2 0.4482

3 0.4334

4 0.4210

5 0.4104

6 0.4012

7 0.3932
8 0.3881

9 0.3797

10 0.3739

15 0.3518

20 0.3358
30 0.3143

40 0.2996

50 0.2886

OD 0.2799
70 0.2727

so 0.2667

90 0.2615

100 0.2569

500 0.1973
1000 0.1769

5000 0.1392

10000 0.1263

25000 0.1119

5.00E+04 0.1026

1.00E+05 0.0948

5.00E+06 0.0796

7.50E405 0.0766

1.00E+06 0.0745

I Residual = 0.00012128
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-6 (KF5-S - S SWCC) Test Date 2/15/2006
WT of Sample Ring= 70.18

WT of Sample Ring + Soil 264.18
Water Content 29.7 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V= 3.72E-03 ft3  105.3 cm 3

DryUnit Weight= 88.70 pcf 1.42 Mg/m 3

Water WT = 44.42 9
Solid WT = 149.58 g

Add Water for saturation = 7.74 9 Sr 105.56
Saturated Water Content = 34.87 %

Tube Area, A 0.19 cm2

Water out

Applied Pressure Reading from soil Suction Volumetric
sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 10.5 0.000 0.001 0.349 0.496

0.5 18.4 1.501 3.449 0.339 0.481
1 33 4.275 6.897 0.320 0.455
2 42 5.985 13.794 0.309 0.439
4 56.5 8.740 27.588 0.290 0.413
8 67.1 10.754 55.176 0.277 0.394

16 77.5 12.730 110.352 0.264 0.375
30 86 14.345 206.910 0.253 0.359
60 99.8 16.967 413.820 0.235 0.334
95 113.3 19.532 655.215 0.218 0.310

125 125.1 21.774 862.125 0.203 0.289
195 141 24.795 1344.915 0.183 0.260

Activity 18600.00 0.125 0.178
Meter 68800.00 0.085 0.121

1 Test 189000.00 0.069 0.098

Activity Meter Test

SuctionWtofCanWt of Can + Wt of Can + Gravimetric Volumetric
Wet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
189 7.7444 14.5943 14.1544 0.069 0.098
68.8 7.4873 14.5682 14.0131 0.085 0.121
18.6 8.6302 15.8933 15.0852 0.125 0.178J

E-160



Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR RTTING

r m Applied Suction Measured Predct~ed (W)0-0 Or 0Pa) Y vv W () AV,

5 - Or 0.4957 0`000 0.000

0.4885 -0.007 0`000

0.48O5 -0.025 0.001
0.4859 -0.027 0.001
0.442e -0.030 0.001
0.4113 -0.018 0.000
0.3756 -0.001 0`000
0.3426 0.017 0.000
0.3078 0.027 0.001

FOR GRAPHING 0.2862 0.024 0.001
Suctcon (kPa) VWC 0.2739 0.015 0.000

0.2549 0.005 0.000
0.001 0.4957 0.1664 0.012 0.000
0.025 0.4957 0.1345 -0.014 0.000
0.05 0.4957 0.1141 -0.017 0.000

0.075 0.4958

0.1 0.4956
1 0.4939

2 0.4918
3 0`4895
4 0.4872
5 0.4849
a 0.4828

7 0.4803
8 0.4781
9 0.4759
10 0.4737
15 0.4838
20 0.4545
30 0.4392

40 0.4286
50 0.4161
80 0.4072
70 0,3993
80 0.3925
90 0.3863
100 0.3808
500 0.2987
1000 0.2674
5000 0.2061

10000 0.1841
25000 0.1588

5.00E+04 0.1417
1.00E+05 0.1265
5.00E+05 0.0974
7.50EDE05 0.0912

1.00E-06 0.0870

I Residual = 0.000 758
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-6 (K#6 - S) Test Date
WT of Sample Ring= 69.18 9_

WT of Sample Ring + Soil = 249.32 _1

Water Content 37.7 %
Diameter of Sample Ring,_ = 2.86 in

Height of Sample Ring, L 1.0 in
Volume, V 3.72E-03 ft3  105.3 cm 3

Dry Unit Weight 77.59 pcf 1.24 Mg/m 3

Water WT = 49.29 9
Solid WT = 130.85 g

Add Water for saturation = 8.83 q Sr 103.04
Saturated Water Content = 44.42 %

Tube Area, A 0.19 cm2

Water out
Applied Pressure Reading from soil Suction Volumetric

sample Water Content Water Content
(psi) (cm) (cc) (kPa)

0 17 0.000 0.001 0.444 0.552
0.5 31.5 2.755 3.449 0.423 0.526

1 46.9 5.681 6.897 0.401 0.498
2 55.5 7.315 13.794 0,388 0.483
4 67,.5 9.595 27.588 0,371 0.461
8 81.9 12.331 55.176 0,350 0.435

15 94.1 14.649 103.455 0.332 0.413
30 107.8 17.252 206.910 0.312 0.388
60 119 19.380 413.820 0,296 0.368
95 133.1 22.059 655.215 0.276 0.343

Activity 1180.00 0.228 0.284
Meter 29500.00 0.128 0.160
Test 159700.00 0.095 0.118

Activity Meter Test
SWt of Can +,Wt of Can + Gravimetric VolumetricWet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
159.7 8.2885 14.4374 13.9027 0.095 0.118
29.5 8.2962 14.6181 13.8989 0.128 0.160
1.18 7.4876 14.2941 13.0297 0.228 0.284

E-163



Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn

e= 0-er 1"
0,-e [1+(yf•' .

r ....... II
FOR FITTING

0.mCt=
n=

FOR GRAPHING

Suction (kPa) VWvc

0.001 0.5523
0.025 0.5523

0.05 0.5522

0.075 0.5622

0.1 0.5521

1 0,5494

2 Q05400
3 0.5428

4 0.5391
5 0.5357

a 0.5324
7 0.5291

8 0.5250

9 0.5229
10 0.5199

15 0.50m5
2D 0.494Q

30 0.4782

40 0.4016

50 0.4495
80 0.43906

70 0.4310
80 0.4235

90 0.4100

100 0.4109

5(0 0.3249
1000 0.2924
50O 0.2284
10000 0.2053
250D0 0.1783

5.00E+04 0.18M3

1.00E+05 0.1440

5.00E+05 0.1124

7.50E+05 0.1056

1.00E+06 0.1010

Applled Suction Mmmd Predided AWC (%)
(kPa) Wv W4c

0.5523 0.000

0.5410 -0.015

0.5294 -0.031

0.5m05 -0.027

0.4803 -0.019

0.4442 -0.009
0.4090 0.004

0.3705 0.018

0.3343 0.034

0.3118 0.031

0.2851 -0.001

0.1738 -0.014

0.1340 -0.016

0.000

0.000

0.001

0.001

0.000
O.000
0.000

0.000

0.001

0.001

0.000

0.000

0.000

I Resdual = 0 m0004 m406
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Fitted and Lab Data
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-7 (K#7 - S) Test Date
WT of Sample Ring = 70.66 9

W\T of Sample Ring + Soil 250.03 g
Water Content= 40.9 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V= 3.72E-03 ft3  105.3 cm 3

DryUnit Weight= 75.50 pcf 1.21 Mg/im
Water WT = 52.05 g

Solid WT = 127.32 9
Add Water for saturation = 4.14 9 Sr 97.35
Saturated Water Content = 44.13 %

Tube Area, A = 0.19 cm
2 "

Water out

Applied Pressure Reading from soil Suction Volumetric
sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 19.2 0.000 0.001 0.441 0.534

0.5 35 3.002 3.449 0.418 0.505
1 51 6.042 6.897 0.394 0.477
2 68.4 9.348 13.794 0.368 0.445
4 87 12.882 27.588 0.340 0.412
8 103.5 16.017 55.176 0.316 0.382

15 117.3 18.639 103.455 0.295 0.357
30 131.7 21.375 206.910 0.273 0.331
60 145 23.902 413.820 0.254 0.307
95 153.4 25.498 655.215 0.241 0.292

Activity 5120.00 0.173 0.209
Meter 7160.00 0.161 0.195
Test 107800.00 0.094 0.113

Activity Meter Test
Suction N of Can Nt of Can + Wt of Can + Gravimetric Volumetric
Sucio _ W o Ca Wet Soil Dry Soil Water Content Water Content
(Mpa) (g) (g) (g) (%) (%)
107.8 7.7173 13.6691 13.1601 0.094 0.113
7.16 8.0638 14.4217 13.5397 0.161 0.195
5.12 7.7444 14.1762 13.22711 0.1731 0.209
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Fit van Genuchten Eqn to SWCC Data

van Genuch Eqn FOR FITTING

e=08 AppliedSuction Measued Predicted W% (AMV)'

es - r 0.5340 0`000 0o00
0.5059 -0.002 0`000

0.4854 -0.009 0`000
0.4559 -0.011 0.000
0.4213 -0.010 0`000

0.3852 -0.003 0`000
0.3534 0.003 0.000
0.3204 0.010 0`000

0.2__ _ 0`017 0`000
FOR GRAPHING 0.2714 0.020 0.000

Sucti rl (a) V 0.2014 0.008 0`000Sci _____ jv 0.1918 0.003 0`000
0.001 0.5340 0.1293 -0,016 0.000
0.025 0.5338

0.05 0.5337

0.075 0.5335
0.1 0.5334
1 0.5262

2 0.5180
3 0.5102
4 0.5031
5 0.4965

6 0.4905
7 O.4849
8 0.4797

9 0.4749
10 0.4705
15 0.4519

20 0.4377
30 0.4169
40 0.4019
50 0.3903

60 0.3809
70 0.3730

80 0.3662
go 0.3683
100 0.3550
500 0.2822

1000 0.2553
5000 0.2021

10000 0.1827
25000 0.1599

5.00E+04 0.1448
1.00E+05 0.1307
5.00E+05 0.1035
7.50E+05 0.0975
1.00E+06 0.0935

I Residual = 0.000112067
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Fitted and Lab Data
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Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. SB-8 (KF8. S Test Date
WT of Sample Ring= 69.1

W-T of Sample Ring + Soil 249.61 __

Water Content= 34.6 %
Diameter of Sample Ring, D = 2.86 in

Height of Sample Ring L= 1.0 in
Volume, V= 3.72E-03 ft3  105.3 cm3

Dry Unit Weight= 79.55 pcf 1.27 Mg/rnm
Water WT = 46.36 g

Solid WT = 134.15 9
Add Water for saturation = 8.37 q Sr 99.20
Saturated Water Content = 40.80 %

Tube Area, A 0.19 cm 2

Water out

Applied Pressure Reading from soil Suction Volumetric
sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 14.9 0.000 0.001 0.408 0.520

0.5 26.8 2.261 3.449 0.391 0.499
1 41.1 4.978 6.897 0.371 0.473
2 57.5 8.094 13.794 0.348 0.443
4 71.0 10.659 27.588 0.329 0.419
8 80.0 12.369 55.176 0.316 0.403

15 89.8 14.231 103.455 0.302 0.385
30 102.5 16.644 206.910 0.284 0.362
60 113.0 18.639 413.820 0.269 0.343
95 122.2 20.387 655.215 0.256 0.326

120 131.2 22.097 827.640 0.243 0.310
150 142.4 24.225 1034.550 0.227 0,290
200 154.6 26.543 1379.400 0.210 0,268

Activity 5900.00 0.160 0.204
Meter 25600.00 0.122 0. 1561

1 Test 78100.00 0.099 0.126

Activity Meter Test
Wt of Can + Wt of Can + Gravimetric VolumetricWet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
78.1 7.7174 13.903 13.3477 0.099 0.126
25.6 8.0635 14.3738 13.6857 0.122 0.156
5.9 7.7441 13.1203 12.3789 0.160 0.204
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR PITTING

=m Applied Suction Mewed predictd AM M (%) c)
2

J0 1 QPa) v vv

0 s - Or o.5201 0.000 0.ooo
0.50m8 -0.010 0.000

0,4972 -0.024 0.001

0.4773 -0.034 0.001

0.4483 -0.029 0.001
0.4128 -0.010 0.000

0.3784 0.006 0.000
0.3412 0.021 0.000

0.3063 0.037 0.001

FOR GRAPHING 0.2848 0.042 0.002

Suction (u) V WC 1 0.2744 0.036 0.001
Sucio _____ Jc 0.2648 0.025 0.001

0.001 0,5201 0.2529 0.015 0.000

0.025 60.5201 0.2002 0.004 0.000

0.05 0.5200 0.1581 -0.002 0.000

0.075 0.5200 0.1321 -0.006 0.000

0.1 0.5109

1 0.5172

2 0.5139

3 0.5104

4 0.5009
5 0.5035

6 0.5001

7 0.49

8 0.4937

9 0.4907
10 0.4877

15 0.4743

2D 0.4628

30 0.4443

40 0.4298

50 0.4181

0D 0.4083

70 0.399

80 0.3M28

90 0.3881
100 0.3803

500 0.2973

1000 0.266

50O0 0.2056
10000 0.1839

25000 0.1587

5.00E+04 0.1419
1.00E+05 0.1269

5,00E.05 0.0980

7550E+05 0.0918

1.00E+06 0.0876

Residual = 0.00 13S
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Fitted and Lab Data
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Large Scale Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. LB-I (K#I-L-S) Test Date
WV of Sample Ring = 70.7 g

WT of Sample Ring + Soil = 297.99 g
Water Content = 18.4 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm3

Dry Unit Weight = 113.87 pcf 1.82 Mg/m 3

Water WT = 35.26 g
Solid WT = 192.03 9

Add Water for saturation= 1.21 9 Sr 108.61
Saturated Water Content = 18.99 %

Tube Area, A= 0.19 cm2

Water out
Applied Pressure Reading from soil Suction Volumetric

sample Water Content Water Content
(psi) (cmi (cc) (kPa)

0 15.5 0.000 0.001 0.190 0.347
0.5 13.2 -0.437 3.449 0.192 0.351

1 11.6 -0.741 6.897 0.194 0.354
2 10.5 -0.950 13.794 0.195 0.356
4 16.2 0.133 27.588 0.189 0.345
8 25.2 1.843 55.176 0.180 0.329

15 39.5 4.560 103.455 0.166 0.303
30 50 6.555 206.910 0.156 0.284
60 56.5 7.790 413.820 0.149 0.273
95 64.4 9.291 655.215 0.142 0.258

150 96 15.295 1034.550 0.110 0.201
200 112.1 18.354 1379.400 0.094 0.172

Activity 7050.00 0.072 0.131
Meter 53800.00 0.041 0.076

_ Test 177900.00 0.031 0.056

Activity Meter Test
WtCa of Can + Wt of Can + Gravimetric VolumetricWet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
177.9 7.4872 16.2436 15.9841 0.031 0.056
53.8 7.7443 16.6038 16.2517 0.041 0.076
7.05 8.0012 17.1607 16.5451 0.072 0.131
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn R NG

1m Applied PrcdoictMdsaedMedc)e
0- r (kPa)

+0.3466 "O 0.000 .D

0.3456 0.008 0.000
0.3443 0.011 0,000
0.3412 0.004 0.000

0.3343 -0,005 0000
0.3220 -0.019 0.000
0.2989 -0015 0.000

0.2S63 0,006 0.000
FOR GRAPHING 0.2417 0.017 0.000

,Su~ctn (I(I=) VWvC 0.2169 -0.016 0.000

0.2018 -0.030 0.001
0.001 0.3486 0.1303 0.001 0.000
0.025 0.3466 0.0742 0.001 0000
0.05 0.3485 0.0532 0.003 0.000

0.075 0.3485

0.1 0.3465
1 0.3465

2 0.3464
3 0.3462
4 0.3461

5 0.3459
6 0.3458
7 0.3456

8 0.3454
9 0.3452

10 0.3450
15 0.3440

20 0.3430
30 0.3406
40 0.3382
50 0.3357

80 0.3331
70 0.3305
80 0.3280
90 0.3254

100 0.3229
500 0.2563

1000 0.2188
5000 0.1432
10000 0(1184

25000 0.0918
5.00E+04 0.0757
1.00E+05 0.0625
5.00E+05 0.0399
7.50E+05 0.0357

1.00E+06 0.0329

I Residual = 0.000152112 1
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Fitted and Lab Data
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Large Scale Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. LB-2 (K#2-L-S) Test Date
WT of Sample Ring = 70.59 g

WT of Sample Ring + Soil = 278.16 9
Water Content= 26.7 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft3  105.3 cm 3

DryUnit Weight = 97.15 pcf 1.56 Mg/im3

Water WT = 43.74 g
Solid WT= 163.83 g

Add Water for saturation 4.24 g Sr 108.80
Saturated Water Content = 29.29 %

Tube Area, A= 0.19 cm2

Water out
Applied Pressure Reading from soil Suction Volumetric

sample Water Content Water Content
(psi) (cm) (cc) (kPa)

I 15.7 0.000 0.001 0.293 0.456
0.5 16.8 0.209 3.449 0.292 0.454

1 23.7 1.520 6.897 0.284 0.442
2 27.8 2.299 13.794 0.279 0.434
4 36 3.857 27.588 0.269 0.419
8 43.4 5.263 55.176 0.261 0.406

15 56.6 7.771 103.455 0.245 0.382
30 71.1 10.526 206.910 0,229 0.356
60 79.5 12.122 413.820 0.219 0.341
95 93.2 14.725 655.215 0.203 0.316

125 105 16.967 862.125 0.189 0.295
150 111.1 18.126 1034.550 0.182 0.284

Activity 12300.00 0.092 0.143
Meter 23700.00 0.078 0.122

_______________ Test 179700.00 0.036 0.056

Activity Meter Test
o V nWt of Can + Wt of Can + Gravimetric VolumetricWet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
179.7 7.717 15.2275 14.9657 0.036 0.056
23.7 7.7602 15.5457 14.9801 0.078 0.122
12.3 8.6298 16.4852 15.8258 0.092 0.143
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn

r7 in Applied Suction Measured!
O-O 1 (IcPa) vVVW

o, - Or +

FOR GRAPHING

Suction (k~a) VVY

0.001 0.4560

0.O25 0.4560

0.05 0.4560

0.075 0.4560

0.1 0.4560

1 0.4557

2 0.4554

3 0.4551

4 0.4547

5 0.4542

6 0.4538
7 0.4534

8 0.4529
9 0.4524

10 0.4519
15 0.4493

20 0.4408

30 0.4410

40 0.4354

50 0.4298

80 O.4243

70 0.4191

80 0.4140

90 0.4091

100 0.4044

5oo 0.3069
1000 0.2620

5000 0.1764
10000 0.1481

25000 0.1175

5.00E+04 0.0986
OD.00E05 0.0828

5.00E+05 0.0551
7.60E+05 0.0497

I .OOE+06 0.0402

FOR PITTING_

Predicted (M2
VVYC AWOC (%) 1 1C

0.4560 0.000 0.000

0.4549 -0.001 0.000

0.4534 -0.012 0.000

0.4500 -0.016 0.000

0A424 -0.023 0.001

0.4269 -0.021 0.000

0.4028 -0.021 0.000

0.3648 -0.009 0.000

0.3196 0.021 0.000

0.2890 0.027 0.001

0.2713 0.023 0.001

0.2599 0.024 0.001

0.1406 0.002 0.000

0.1191 0.003 0.000

0.0714 -0.015 0.000

Reidual = 0.00098928
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Fitted and Lab Data
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Large Scale Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. LB-3 (K#3-L-S) Test Date
WT of Sample Ring = 70.8 g

WT of Sample Ring + Soil = 269.8 g
Water Content = 22.7 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L= 1.0 in

Volume, V = 3.72E-03 ft3 105.3 cm"

DryUnit Weight = 96.21 pcf 1.54 Mg/m3

Water WT = 36.76 g
Solid WT = 162.24 9

Add Water for saturation = 8 9 Sr 100.16
Saturated Water Content = 27.59 %

Tube Area, A= 0.19 cm
2

Water out

Applied Pressure Reading from soil Suction Volumetric
I sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 15.8 0.000 0.001 0.276 0.425

0.5 19 0.608 3.449 0.272 0.420
1 26.1 1.957 6.897 0.264 0.407
2 31.5 2.983 13.794 0.258 0.397
4 41.5 4.883 27.588 0.246 0.379
8 49.4 6.384 55.176 0.237 0.365

15 60.4 8.474 103.455 0.224 0.345
30 70.3 10.355 206.910 0.212 0.327
60 80.4 12.274 413.820 0.200 0.309
95 97 15.428 655.215 0.181 0.279

1251 111.1 18.107 862.125 0.164 0.253
Activity 3100.00 0.108 0.166
Meter 27000.00 0.067 0.104
Test 178000.00 0.036 0.055

Activity Meter Test
aWt of Can + VA of Can + Gravimetric Volumetric

Suction Wt of Can Wet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
178 7.715 15.2281 14.9701 0.036 0.055]
27 7.7431 16.6108 16.0514 0.067 0.104
3.1 7.7178 15.8176 15.0313 0.108 0.166
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn

] 0= -1 r , I FOR FITTING

Applied Scin Meastwed Predicted
(kPa) VWVI VWVC AVC (%)

0.4254 0.000
0.4240 -0.004

0,4220 -0.015

0.4177 -0.021
0.4084 -0.029

0.3905 -0.026
0.3845 -0.020
0.3267 0.000
0.284a 0.024

0.2575 0.021

0.2419 0.011

0.1785 -0.013

0.1054 -0.002
0.0665 -0.012

ElVO0
0.00W
0.000
0.000

0.000

0.001
0.001

0.000

0.000

0.001

0.000

0.(00

0.000

0.000
0.000

FOR GRAPHING

Sucbon (kPa) VWC

0.001 0.4254
0.025 0.4254

0.05 0.4254

0.075 0.4254

0.1 0.4254
1 0.4251

2 0.4247
3 0.4242

4 0.4237
5 0.4231

6 0.4228

7 0.4220

a 0.4214

9 0.4208
10 0.4201

15 0.4169
20 0.4135
30 0.4068

40 0.4001
50 0.3937

00 0.387e

70 0.3818
80 0.3763

90 113711

100 0.36M2

500 0.2734

1000 0.2337

5000 0.1590
10000 0.1343

25000 0.1074
5.00E+04 0.0907

1.O5E+05 0.0765
5.00E+05 0.0516

7.50E+05 0.0468

1 .00E+06 0.0436

I Resdual = 0.000289288
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Fitted and Lab Data
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Large Scale Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. LB-5 (K#5oL-S) Test Date
VVT of Sample Ring = 70.68

VVT of Sample Ring + Soil = 284.73 9
Water Content = 28.9 %

Diameter of Sample Ring, D= 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ftW 105.3 cm*

Dry Unit Weight = 98.47 pcf 1.58 Mg/m 3

Water WV = 47.99 g
Solid WT = 166.06 91

Add Water for saturation = 0 9 Sr 110.92
Saturated Water Content = 28.90 %

Tube Area, A= 0,19 cm
2

Water out
Applied Pressure Reading from soil Suction Volumetric

sample Water Content Water Content
(psi) (cm) (cc) (kPa)

14.1 0.000 0.001 0.289 0.456
0.5 16.3 0.418 3.449 0.286 0.452

1 14.1 0.000 6.897 0.2891 0.456
2 14.5 0.076 13.794 0.289 0.455
4 26.7 2.394 27.588 0.275 0.433
8 36.2 4.199 55.176 0.264 0.416

15 48.2 6.479 103.455 0.250 0.394
30 58.8 8.493 206.910 0.238 0.375
60 68.8 10.393 413.820 0.226 0.357
95 78.6 12.255 655.215 0.215 0.340

125 99 16.131 862.125 0.192 0.303
150 120 20.121 1034.550 0.168 0.265
200 133.5 22.686 1379.400 0.152 0.240

Activity 4520.00 0.107 0.169
Meter 32100.00 0.069 0.109
Test 177000.00 0.036 0.058

Activity Meter Test
Sat of Can + Wt of Can + Gravimetric Volumetric
Wet Soil Dry Soil WCater Content Water Content

(Mpa) (g) (g) (g) (%) (%)
177 7.6899 15.3048 15.0367 0.036 0.058

32.1 7.6663 15.4882 14.9847 0.069 0.109
4.52 7.7178 15.8253 15.0414 0.107 0.169
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn

r Ai Applied Suci
1-11 1 11 (kPa)

er= O8

a. =

n =

FOR GRAPHING

Suto (kPa) VWc

0.001 0.4661

0.025 0.4561
0.05 0.4501

0.075 0.4581
0.1 0.4561

1 0.4580

2 0.4559

3 0.4557

4 0.4555

5 0.4554

6 0.4552
7 0.4550

8 0.4548

9 0.4540
10 0.4544

15 0.4532

20 0.4519

30 0.4491

40 0.4461

50 0.4429
6O 0.4397

70 0.4365
80 0.4332
go 0.4299

100 0.4266

500 0.3350
1000 0.2817

5000 0.1760
10000 0.1423

25000 0.1072
5.00E+04 0.0885

I.00E+05 0.0896

5.OOE+05 0.0424

7.50E+05 0.0374

1.00E+06 0.0342

Fa R FITTING

nMeawired predicted
vwvc vm M

0.4581 0.000

0.4556 -0.004

0.4550 0.001

0.4535 0.002

0.4498 -0.016

0.4413 -0.025

0.4255 -0.031

0.3"48 -0.010

0,3491 0.008

0.3143 0.025

0.2931 0.010

0.2792 -0.014

0.2578 -0.017
0.1815 -0.013

0.0093 0.009

0.0585 -0.001

(AWC)0

0.000

0.000

0.000

0.000

0.000

0.001

0.001

0.000

0.001

0.001

0.000

0.000

0.000

0.000

0.0000.000

I Reddiul = 0.000237723
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Fitted and Lab Data
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Large Scale Pressure Plate Extractor Test
ASTM D 6836 -02 (Method B)

Sample I.D. LB-6 (K#6-L-S) Test Date
WT of Sample Ring= 71.33 g

WT of Sample Ring + Soil = 271.93 g
Water Content = 24.6 %

Diameter of Sample Ring, D = 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V = 3.72E-03 ft- 105.3 cm*
Dry Unit Weight = 95.47 pof 1.53 Mg/m 3

Water WT = 39.60 g
Solid WT = 161.00 g

Add Water for saturation = 4.87 g Sr 98.49
Saturated Water Content = 27.62 %

Tube Area, A= 0.19 cm,_

Water out

Applied Pressure Reading from soil Suction Volumetdc
)Water Content Water Contenc

0 17.2 0.000 0.001 0.276 0.423
0.5 22.6 1.026 3.449 0.270 0.413

1 31.4 2.698 6.897 0.259 0.397
2 34.8 3.344 13.794 0.255 0.391
4 46.1 5.491 27.588 0.242 0.370
8 54.7 7.125 55.176 0.232 0.355

15 67.5 9.557 103.455 0.217 0.332
30 82.8 12.464 206.910 0.199 0.304
60 91 14.022 413.820 0.189 0.289
95 101.4 15.998 655.215 0.177 0.271

Activity 7320,0D 0. 120 0.184
Meter 27400.00 0.088 0.135
Test 179100.00 0.054 0.082

Activity Meter Test
Wt of Can + Wt of Can + Gravimetric Volumetric

Suction t of Can IWet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) (%) (%)
179.1 7.5965 15.0453 14.6664 0.054 0.082
27.4 8.0638 15.8657 15.2328 0.088 0.135
7.32 7.6393 15.6586 14.7972 0.120, 0.184
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Fit van Genuchten Eqn to SWCC Data

van Genuchten FOR FITTING

~~,m Applied Suction Mes&e Predicted

0or(kPa) V~Z VWC AWC (%) (AWC)'

-o + 0.4226 0.000 0000
0.4185 -0.006 0.000

0.4138 -0.017 0.000

0.4044 -0.014 0.000
0.3879 -0.017 0.000
0.3M33 -0.008 0.000

0.3357 -0.004 0.000
0.3029 0.001 0.000
0.2707 0.019 0.000

FOR GRAPHING 0.2505 0.020 0.000

Sucton (kPa) VWC 0.1647 0.019 0.000

0.1307 0.004 0.000

0.001 0.4228 0.0940 -0.012 0.000
0.025 0.4228

0.05 0.4228

0.O75 0.4228

0.1 0.4226
1 0.4217

2 0.4204
3 0.4191
4 0.4178
5 0.4104

8 0.4150
7 0.4136
8 0.4123

9 0.4109

10 0.4095

15 0.4028

20 0.3915

30 0.3853
40 0.3758

50 0.3872

80 0.3598

70 0.3533

80 0.3474
90 0.3421

100 0.3373
500 0.2623

1000 0.2330
5000 0.1761

10000 0.1560

25000 0.1328
5.00E+04 0.1176

1.00E+05 0.1041
5.00E+05 0.0785

7.50E+05 0.0731

1.00E+06 0.0695

Residual= 0.0001074321
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Fitted and Lab Data
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Large Scale Pressure Plate Extractor Test
ASTM D 6836 - 02 (Method B)

Sample I.D. LB-8 (K#8-L-S) Test Date
WT of Sample Ring = 69.21 g

WT of Sample Ring + Soil = 268.48 9
Water Content= 37.5 %

Diameter of Sample Ring, D= 2.86 in
Height of Sample Ring, L = 1.0 in

Volume, V= 3.72E-03 ft3  105.3 cm"

Dry Unit Weight = 85.94 pof 1.38 Mg/m 3

Water WT = 54.35 g
Solid WT = 144.92 9

Add Water for saturation = 0 g Sr 106.24
Saturated Water Content = 37.50 %

Tube Area, A= 0.19 cm
2

Water out

Applied Pressure Reading from soil Suction Volumetric
, sample Water Content Water Content

(psi) (cm) (cc) (kPa)
0 23.1 0.000 0.001 0.375 0.516

0.5 29.2 1.159 3.449 0.367 0.505
1 31.4 1.577 6.897 0.364 0.501
2 36 2.451 13.794 0.358 0.493
4 40.5 3,306 27.588 0.352 0.485
8 48.2 4,769 55.176 0.342 0.471

15 63.4 7.657 103.455 0.322 0.444
30 76.7 10,184 206.910 0.305 0.420
60 86 11,951 413.820 0.293 0.403
95 95.4 13.737 655.215 0.280 0.386

125 105.1 15.580 862.125 0.267 0.368
150 119.7 18.354 1034.550 0.248 0.342
200 131 20.501 1379.400 0.234 0.322

Activity 9260.00 0.133 0.183
Meter 41000.00 0.092 0.127
Test 178700 00 0.048 0.0671

Activity Meter Test
o a of Can + Nt of Can + Gravimetric VolumetricWet Soil Dry Soil Water Content Water Content

(Mpa) (g) (g) (g) N N
178.7 7.6703 14.4758 14.1621 0.048 0.067

41 7.6519 14.7161 14.1191 0.092 0.127
9.26 7.7038 14.9786 14.1245 0.133 0.183
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Eqn FOR FITTING

r ,m ~Applied Suction Measured predicted ~() (V)

s- r I( J0.5185 0.000 0.000
0.5157 -0.010 0.000
0.5147 -0.013 0.000

0.5123 -0.019 0.000

0.5068 -0.022 0.000
0.4948 -0.024 0.001

0.4741 -0.030 0.001
0.4371 -0.017 0.000

0.3875 0.015 0.000

FOR GRAPHING 0.3515 0.034 0.001

Suction (OPa) WC 0.3299 0.038 0.001

0.3159 0.028 0.001

0.001 0.5185 0.2943 0.027 0.001

0.025 0.5145 0.1793 0.004 0.000

0.05 0.51615 0.1205 0.007 0.000

0.075 0.5165 0.0813 -0.015 0.000

0.1 0.5164

1 0.5163

2 0.5181 Residual = 0.00046713

3 0.5158

4 0.5156

5 0.5153
6 0.5150

7 0.5147
8 0.5144

9 0.5140

10 0.5137

15 0.5119

20 05099

30 0.5058
40 0.5015

50 0.4971

60 0.4927
70 0.4883

80 0.4830

90 0.4797
100 0.4755

500 0.3728

1000 0.3185

5000 0.2111

10000 0.1756

25000 0.1375
5.00E+04 0.1143

1.00E+05 0.0m49
5.00E+05 0.0617

7.50E+05 0.0553

1.00E+06 0.0512
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Fitted and Lab Data
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Pressure Plate Extractor Test - Underwood - Thick Clay Cover
ASTM D 6836 -02 (Method B)

Sample I.D. 150-mm CC5 Clay Bottom Test Date 11/4/2008
WT of Sample Ring= 0 g

WT of Sample Ring + Soil = 1017.1 A
Water Content = 21.42 %

Diameter of Sample Ring, D = 5.90 in
Height of Sample Ring, L 1.3 in

Volume, V 1.98E-02 ft3  560.0 cm 3

Dry Unit Weight = 93.38 pcf 1.50 Mg/m 3

Water WT = 179.42 _

Solid WT = 837.68 g
Add Water for saturation = 33.4 Sr 86.09
Saturated Water Content = 25.41 %

Tube Area, A 0.19 cm2

Applied Pressure Reading Water out Suction Volumetric
from soil Water Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.254 0.380

4.1 7.000 28.278 0.246 0.368
8.1 19.000 55.866 0.231 0.346

15.1 27.500 104.145 0.221 0.331
28.3 35.000 195.185 0.212 0.318

40 37.500 275.880 0.209 0.313

Activity 2650.00 0.137 0.205

Meter 8350.00 0.097 0.145
Test 33700.00 0.058 0.087

Activity Meter Test
Gravimetnc Volumetric

Suction Wt of Can Wt of Can Wt of Can + Water Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (9) (0/o)%)
2.65 18.8306 23.3799 22.8309 0.137 0.205
8.35 18.8306 23.2185 22.8309 0.097 0.145
33.7 1 18.8306 23.06281 22.8309 0.058 0.087

1 18.8306 22.9753 22.8309 0.036 0.05,
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Ei n

0 1o -1 , -0I

0, Os-r3l(W2)j

FOR GRAPHING

Suction (kPa) VdWC

0.001 0.3802
0.025 0.3802
0.05 0.3802

0.075 0.3802
0.1 03802
1 0.3800
2 0.3798
3 0.3796
4 0.3793
5 0.3790
6 0.3787
7 0.3784
8 0.3781
9 0.3778
10 0.3775
15 0.3758
20 0.3740
30 0.3704
40 0.3666
50 0.3629
60 0.3592
70 0.3556
80 0.3521
90 0.3487
100 0.3454
500 0.2718
1000 0.2353
5000 0.1629

10000 0.1384
25000 0.1114

5.00E+04 0.0945
1.00E+05 0.0802
5.00E+05 0.0547
7.50E+05 0.0497
1.00E+06 0.0464

I ~~FOR FITT1NGO

Applied Suction Measured Predicted AWC
(kPa) v WC W(WC

0.3802 0.000 0.000

0.3710 -0.003 0.000

0.3607 -0.014 0.000

0.3441 -0.013 0.000

0.3193 -0.002 0.000

0.3028 0.010 0.000

0.3802 -0.380 0.145

0.1889 0.017 0.000

0.1444 0.001 0.000

0.1038 -0.017 0.000

0.3802 -0.380 0.145
0.3802 -0.380 0.145

0.3802 -0.380 0.145

Residual= 0.0145=0318
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Fitted and Lab Data
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Pressure Plate Extractor Test - Underwood - Thick Clay Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. CC5 Clay Bottom Test Date 8/23/2008
WT of Sample Ring 4 70 9

WT of Sample Ring + Soi = 264,6 A
Water Content = 26.00 %

Diameter of Sample RingW, D =t2.86 in
Height of Sample Ring, L t1.0 in

Volume, V= 3.72E-03 ftsý 105.3 cm•

D 1Unt Wei0ht 91.58 pcf 1.47 M0/m.
Water WT = 40.16 ,q

Solid WT -2154.44 4
Add Wate r for saturation -54.4 , Sr 93.60
Saturated Water Content 28.85 %

Tube Area, A 510.19 cm2

Appled resure ReaingWater outSuto
AppiedPrssue eadngfrom soil ScinWater Volumetric Water

sample Content Content

(psi) (cm) (cc) (kPa)

0 10.5 0.000; 0.001 0.288 0.4223

0.5 3.9 -1.254 3.445 0.297 0.435
1 4.4 -1.159 6.897 0.296 0.434
2 9.5 -0.19 13.794 0.290 0.425
4 13.4 0.551 27.588 0.285 0.418
8 18 1.425 55.170 0.279 0.410

15 23.9 2.546 103.450 0.272 0.399
30 32.2 4123 206.910 0.262 0.384
60 37.4 5.11 413.820 0.255 0.375

Activity 1040.0C 0.176 0.259

Meter 2030.00 0.156 0.229
Test 4030.00 0.137 0.201

7150.00 0.105 0.154
54900.00 0.051 0.075
74300.00 0.043 0.0631

17. 0 0.173 0.254

1820.00 0.153 0.224
40200.00 0.059 0.086
62900.00 0.045 0.067

Activity Meter Test
Gravimetric

Suction WtofCan Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) (%) (%)
1.04 18.0172 21.755 21.1952 0,176 0.259
2.03 18.0172 21.6918 21.1952 0,156 0.229
4.03 18.0172 21.6297 21.1952 0,137 0.201
7.15 18.0172 21.5288 21.1952 0.105 0.154
54.9 18.0172 21.3566 21.1952 0.051 0.075
74.3 18.0172 21.3321 21.1952 0.043 0.063
1.17 18.5173 24.4277 23.5556 0.173 0.254
1.82 18.5173 24.3254 23.5556 0.153 0.224
40.2 18.5173 23.8509 23.5556 0.059 0.086
62.9 18.5173 23.7848 23.5556 0.045 0.067
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR FITI"NG

m A~ppled S4Jcticn Measured Predcted ACM (& )

e -, 1 1 1(kPa) \ViC \IWC IW() (W)
+ s(QrTY 0.4271 -0.004 0.000

0.4269 0.008 0.000

0.4266 0.008 0.000

e, = 0.4257 0.000 0.000

9. = 0.4235 -0.005 0.000

M= 0.4181 -0.008 0.000

n = 0.4074 -0.008 0.000

M = 0.3841 0.000 0.000

0.3451 0.030 0.001

FOR GRAPHING 0.2764 -0.018 0.000

Suction (kPa) VWC 0.2264 0.003 0.000

0.1814 0.019 0.000

0.001 0.4271 0.1498 0.004 0.000

0.025 0.4271 0.0748 0.000 0.000

0.05 0.4271 0.0675 -0.004 0.000

0.075 0.4271 0.2674 -0.013 0.000

0.1 0.4271 0,2342 -0.010 0.000

1 0.4271 0.0833 0.003 0.000

2 0.4270 0.0714 -0.005 0.000

3 0.4270

4 0.4269

5 0.4268

6 0.4267

7 0.4266

8 0.4264

9 0.4263

10 0.4262

15 0.4255

20 0.4247

30 0.4230

40 0.4212

50 0.4192

60 0.4171

70 0.4149
80 0.4127

90 0.4105

100 0.4082

500 0.3320

1000 0.2795

5000 0.1688

10000 0.1337

25000 0.0979

5.00E+04 0.0773
1.00E+05 0.0610

5.002+05 0.0352

7.50E+05 0.0306

1.00E+06 0.0277

Residual = 0.000117941
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Fitted and Lab Data
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Pressure Plate Extractor Test - Underwood - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 254-mm ET Soil Top 2 Test Date 2/24/2009
WT of Sample Ring = 888.4 9

WT of Sample Ring + Soil = 6056.5 _
Water Content 29.43 %

Diameter of Sample Ring, D= 10.00 in
Height of Sample Ring, L= 2.0 in

Volume, V = 9.09E-02 ft3  2574.1 cm 3

Dry Unit Weight= 96.84 Pcf 1.55 Mg/m 3

Water WT = 1175.23 9
Solid WT = 3992.87 ,

Add Water for saturation = 4 q Sr 108.88
Saturated Water Content = 29.53 %

Tube Area, A = 20.268299 cm 2

Applied Pressure Reading Water out SuctionWater out
from soil Water Volumetric Water
sample Content Content

(psi) icmL (cc) (kPa)
0 0.000 0.001 0.295 0.458

0.5 97.288 3.449 0.271 0.421
1 176.334 6.897 0.251 0.390
2 279.703 13.794 0.225 0.350
3 338.481 20.691 0.211 0.327
4 385.098 27.588 0.199 0.309
8 535.083 55.176 0.161 0.250

15 555.351 103.455 0.156 0.242

Activity 10300.00 0.090 0.140
Meter 58100.00 0.053 0.082
Test 72100.00 0.048 0.074

Activity Meter Test
Gravimnetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
+ Wet Soil Dry Soil Content Content

(M Pa) (g) g g (%/) (%/)

10.3 18.549 25.8731 25.2682 0.090 0.140
58.1 18.549 25.6228 25.2682 0.053 0.082
72.1 1 18.549 25.5882 25.2682 0.048 0.074
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Fit van Genuchten Eqn to SWCC Data

van Genuchten E n FOR FITInNG

-8 r m Appled Suction Measured Predicted
(kPa) 

A A WCI% WC)
2

e r 0.4583 0.000 o0.00
0.4098 0.011 0,000
0.3800 0.010 0.000

0.000.3456 0.004 0.000
0. = 0.3249 0.002 0,000

== 0.3104 -0.002 0.000
n = 0.2769 -0.027 0,001
M =.1476 0.2490 -0.006 0,000

0.1125 0.027 0.001

FORGRAPHIING 0.0834 -0.001 0.000

Suction (kPa i W 1 0.0803 -0.006 0.000

0.001 0.4583

0.025 0.4581
0.05 0.4578
0.075 0.4575

0.1 0.4571
1 0.4427
2 0.4276
3 0.4149
4 0.4040
5 0.3946
6 0.3865
7 0.3793
8 0.3729
9 0.3671
10 0.3618
15 0.3413
20 0.3266
30 0.3062
40 0.2921
50 0.2815
60 0.2730
70 0.2660
80 0.2601
90 0.2549
100 0.2504
500 0.1899
1000 0.1684
5000 0.1275

10000 0.1131
25000 0.0965

5.00E+04 0.0855
1.00E+05 0.0759
5.00E+05 0.0574
7.50E+05 0.0535
1.00E+06 0.0509

I Residual = 0.000160525
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Fitted and Lab Data
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Pressure Plate Extractor Test - Underwood - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. 150-mm ET Soil Top 2 Test Date 3/4/2009
WT of Sample Ring = 386.1 g

WT of Sample Ring + Soil = 1502.6 9
Water Content = 28.50 %

Diameter of Sample Ring, D = 6.00 in
Height of Sample Ring, L = 1.3 in

Volume, V = 2.05E-02 ft3  579.2 cm 3

Dry Unit Weight = 93.65 pcf 1.50 Mq/m3
Water WT 247.65

Solid WT = 868.85 91
Add Water for saturation= 17.7 , Sr 104.17
Saturated Water Content = 30.54 %

Tube Area, A= 0.19 cm
2

Water out

Applied Pressure Reading from soil Suction Water Volumetric Water

sample Content Content

(psi) (cm) (cc) (kPa)
0 0.000 0.001 0.305 0.458

0.5 19.000 3.449 0.284 0.426
1 24.500 6.897 0.277 0.416
2 34.000 13.794 0.266 0.400
3 42.000 20.691 0.257 0.386
4 50.000 27.588 0.248 0.372
8 70.000 55.176 0.225 0.337

15 88.000 103.455 0.204 0.306
30 112.000 206.910 0.176 0.265

Activity 1450.00 0.144 0.217
Meter 3710.00 0.115 0.173
Test 18300.00 0.073 0.110

35300.00 0.059 0.089
1 1 65000.00 0.048 0.072

Activity Meter Test

Gravimetric
Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water

+ Wet Soil Dry Soil Content Content
(MPa) (g) (g) (g) (%/) (%/)

1.45 18.6712 24.8746 24.0922 0.144 0.217
3.71 18.6712 24.7162 24.0922 0.115 0.173
18.3 18.6712 24.4906 24.0922 0.073 0.110
35.3 18.6712 24.4136 24.0922 0.059 0.089
65 18.6712 24.3524 24.0922 0.048 0.072
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Fit van Genuchten Eqn to SWCC Data

van Genuche En FOR IFITTING

m led sucPreded0 r(kPs) %WC wAC
0 Or 1+(l,0.45M 0.00 ooo0

0.4430 -0.017 0.000
0.4279 -0.012 0.000

Or 0.4037 -0.004 0.000
O'= 0.3857 0.000 0.000
(j= 0.3715 0.000 0.000
n= 0.3352 0.002 0.000
M= 0.3021 0.004 0.000

0.2676 -0.003 0.000

FOR GRAPHING 0.1881 0.028 0.001

Sucti k jWC 0.1584 0.014 0.000
Suttn k~) WC0.1193 -0.008 0,000

0.001 0.4584 0.1049 -0.016 0.000
0.025 0.4583 0.0938 -0.022 0.000

0.05 0.4582
0.075 0.4582

0.1 0.4581
1 0.4544
2 0.4498
3 0.4451
4 0.4405
5 0.4360

6 0.4316
7 0.4275

8 0.4235
9 0.4197

10 0.4161
15 0.4002
20 0.3873
30 0.3673
40 0.3523
50 0.3404
60 0.3307
70 0.3225
80 0.3155
90 0.3093
100 0.3038
500 0.2284

1000 0.2013
5000 0.1500
10000 0.1321
25000 0.1117

5.00E+04 0.0984
1.00E+05 0.0866
5.00E+05 0.0645
7.50E105 0.0599
1.00E+06 0.0568

I Ieddual= 0.000164107
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Fitted and Lab Data
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Pressure Plate Extractor Test - Underwood - Store-and-Release Cover
ASTM D 6836 - 02 (Method B)

Sample I.D. ET-Soil Top 2 Test Date 8/23/2008

WT of Sample Ring = 70.7 9 Ring: K#6
WT of Sample Ring + Soil = 276.03 q

Water Content = 26.00 %
Diameter of Sample Ring, D = 2.86 in

Height of Sample Ring, L 1.0 in

Volume, V= 3.72E-03 ft
3  105.3 cm

3

Dry Unit Weight = 96.63 pcf 1.55 Mg/m
3

Water WT 42.37 9
Solid WT = 162.96 9

Add Water for saturation = 1.71 9 Sr 99.23
Saturated Water Content = 27.05 %

Tube Area, A= 0.19 cm
2

Applied Pressure Reading Water out Suction
from soil Water Volumetric Water
sample Content Content

(psi) (cm) (cc) (kPa)
0 3.2 0.000 0.001 0.270 0.419

0.6 6.6 0.646 4.138 0.267 0.413
1.2 8.3 0.969 8.276 0.265 0.410
2.1 11.2 1.520 14.484 0.261 0.404

4 16.8 2.584 27.588 0.255 0.394
8 24.3 4.009 55.176 0.246 0.381

15 36.2 6.270 103.455 0.232 0.359
30 43.9 7.733 206.910 0.223 0.345
60 53.3 9.519 413.820 0.212 0.328

Activity 1980.00 0.150 0.232
Meter 3920.00 0.116 0.180
Test 9970.00 0.096 0.149

25000.00 0.072 0.112
37200.00 0.063 0.097
48600.00 0.057 0.088
62900.00 0.051 0.079

Activity Meter Test
Gravimetric

Suction Wt of Can Wt of Can Wt of Can + Water Volumetric Water
_+ Wet Soil Dry Soil Content Content

(MPa) (g) (g) (g) (%) (%)
1.98 18.8303 27.0099 25.9455 0.150 0.232
3.92 18.8303 26.7741 25.9455 0.116 0.180
9.97 18.8303 26.6309 25.9455 0.096 0.149
25 18.8303 26.46 25.9455 0.072 0.112

37.2 18.8303 26.3924 25.9455 0.063 0.097
48.6 18.8303 26.3495 25.9455 0.057 0.088
62.9 18.8303 26.3084 25.9455 0.051 0.079

18.8303 26.2605 25.9455 0.044 0.069
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Fit van Genuchten Eqn to SWCC Data

van Genuchten Ecn

r m Appied SuCtic
8= O I=(kPa)

n= 1 89

FOR GRAPHING

00cUn (kP0) .1NC

0.001 0.4189
0.025 0.4189
0.05 0.4189

0.075 0.4189
0.1 0.4189
1 0.4187
2 0.4185
3 0.4183
4 0.4180
5 0.4177
6 0.4174
7 0.4171

8 0.4168

9 0.4165

10 0.4162
15 0.4144
20 0.4125
30 0.4086
40 0.4046
50 0.4005
60 0.3965
70 0.3926
80 0.3887
90 0.3849

100 0.3813
500 0.2967
1000 0.2543
5000 0.1711
10000 0.1435
25000 0.1136

5.00E+04 0.0952
1.00E+05 0.0797
5.00E+05 0.0528
7.50E+05 0.0476
1.00E+06 0.0442

FOR FITn NG

iiMeasujred Predicted
dWCVc vWC

0.4189 0.000
0.4180 -0.005
0.4167 -0.007
0.4146 -0.010
0.4096 -0.015
0.3985 -0.018
0.3800 -0.021
0.3486 -0.003
0.3084 0.020
0.2157 0.016
0.1820 -0.002
0.1437 0.006
0.1136 -0.002
0.1026 -0.005
0.0959 -0.008
0.0897 -0.011

(A'WC),

0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000

0.000
0.000

I Residual = 0.000128909
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Fitted and Lab Data
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APPENDIX F - STATISTICAL ANALYSES OF HYDRAULIC CONDUCTIVITY DATA





Statistical Comparison of KSDRI and KTSB

Store-and-Release Covers
F-Test Two-Sample for Variances

KSDRI KTSB

Mean -14.5509 -13.0977
Variance 1.448922 10.18088
Observations 6 48
df 5 47
F 0.142318

P(F<=f) one-tail 0.018632
F Critical one-tail 0.224751

t-Test: Two-Sample Assuming Equal Variances

KSDRI KTSB

Mean -14.5509 -13.0977
Variance 1.448922 10.18088
Observations 6 48
Pooled Variance 9.341273
Hypothesized Mean
Difference 0
df 52
t Stat -1.09798

P(T<=t) one-tail 0.138635
t Critical one-tail 1.674689
P(T<=t) two-tail 0.27727
t Critical two-tail 2.006647

Equal
P<0.05 Variance

Data are
P>0.05 similar
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Statistical Comparison of KSDRI and KTSB

Conventional Covers with Clay Barriers
F-Test Two-Sample for Variances

KSDR, KTSB

Mean -15.2366 14.0796
Variance 6.931005 9.05163
Observations 3 18
df 2 17
F 0.765719
P(F<=f) one-tail 0.519616
F Critical one-tail 0.051448

t-Test: Two-Sample Assuming Unequal Variances

KSDRI KTSB

Mean -15.2366 14.0796
Variance 6.931005 9.05163
Observations 3 18
Hypothesized Mean
Difference 0
df 3
t Stat -0.6898
P(T<=t) one-tail 0.269946
t Critical one-tail 2.353363
P(T<=t) two-tail 0.539893

t Critical two-tail 3.182446

P>0.05 Not Equal Variance

P>0.05 Data Are Similar
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Statistical Comparison of KSDRI and KTSB

Conventional Covers with Composite Barriers
F-Test Two-Sample for Variances

KSDRI KTSB

Mean 17.28961744 -15.0984
Variance 0.112905114 1.543798
Observations 3 17
df 2 16
F 0.07313465
P(F<=f) one-tail 0.070215445
F Critical one-tail 0.051458084

t-Test: Two-Sample Assuming Unequal Variances

KSDRI KTSB

Mean 17.28961744 -15.0984
Variance 0.112905114 1.543798
Observations 3 17
Hypothesized Mean
Difference 0
df 13
t Stat -6.11396806

P(T<=t) one-tail 1.84806E-05
t Critical one-tail 1.770933383
P(T<=t) two-tail 3.69612E-05
t Critical two-tail 2.160368652

P>0.05 Not Equal Variance

Data Are Not
P<0.05 Similar
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Table F-1. Statistical comparison of different size laboratory hydraulic conductivity test

K,50-mm to K75-mm KL-LS to KL-SS
Statistically Statistically

Site P(T<=t) one-tail I Similar P(T<=t) one-tail Similar
Store-and-Release Covers

Altamont 0.004 No

Apple Valley -

Boardman 0.111 Yes 0.001 No
Cedar Rapids _

Helena 0.111 Yes 0.292 Yes

Monticello 0.059 Yes 0.203 Yes
Omaha 1 - 0.237 Yes

Omaha 2 0.247 Yes 0.010 Yes

Poison - 0.405 Yes

Underwood - 0.192 Yes

Sacramento 1 0.463 Yes 0.003 No

Sacramento 2 0.124 Yes

Conventional Covers with Clay Barriers

Albany - - -

Apple Valley 0.137 Yes 0.097 Yes

Cedar Rapids -_- 0.107 Yes

Underwood 5' -_- 0.185 Yes

Underwood 3' - - -

Conventional Covers with Composite Barriers

Altamont 0.225 Yes 0.056 Yes
Cedar Rapids - 0.495 Yes

Omaha - _- -

Poison - - 0.038 No
specimens using a two-sample t-Test assuming unequal variances.
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Statistical Comparison of KsilKsa in Humid and Sub-Humid Climates
to KsilKsa in Arid or Semi-Arid Climates

All Cover Types

F-Test Two-Sample for Variances

Humid and Sub- Arid and Semi-
Humid Arid

Mean 4.490021 4.531037
Variance 2.160222 4.760167
Observations 9 12
df 8 11
F 0.453812

P(F<=f) one-tail 0.135818
F Critical one-tail 0.301846

t-Test: Two-Sample Assuming Unequal Variances

Humid and Sub- Arid and Semi-
Humid Arid

Mean 4.490021 4.531037
Variance 2.160222 4.760167
Observations 9 12
Hypothesized Mean
Difference 0
df 19
t Stat -0.0514

P(T<=t) one-tail 0.479771
t Critical one-tail 1.729133
P(T<=t) two-tail 0.959542
t Critical two-tail 2.093024

Unequal
P>0.05 variance

Data are
P>0.05 similar
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Statistical Comparison of Ksi/Ksa in Humid and
Sub-Humid Climates to KsjlKsa in Arid or Semi-
Arid Climates

Conventional Covers Only

F-Test Two-Sample for Variances

Humid and Sub-
Humid

Arid and Semi-
Arid

Mean 4.574031 6.467112
Variance 3.552464 4.28226
Observations 5 4
df 4 3
F 0.829577

P(F<=f) one-tail 0.415081
F Critical one-tail 0.151713

t-Test: Two-Sample Assuming Unequal Variances

Humid and Sub- Arid and Semi-
Humid Arid

Mean 4.574031 6.467112
Variance 3.552464 4.28226
Observations 5 4
Hypothesized Mean
Difference 0
df 6
t Stat -1.4185

P(T<=t) one-tail 0.102917
t Critical one-tail 1.94318
P(T<=t) two-tail 0.205835
t Critical two-tail 2.446912

Unequal
P > 0.05 variance

Data are
P > 0.05 similar
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APPENDIX G - METHODS USED IN CHEMICAL ANALYSIS FOR GEOSYNTHETIC CLAY
LINERS (GCLS)





G-1. ICP METHOD

A Varian MPX ICP-OES equipped with an axial torch was used to analyze for
concentrations of principle cations (Ca, K, Mg and Na). An attached Varian SPS 3
Autosampler was used to expedite analysis. Before sample analysis, the ICP was
calibrated with dilution series of certified aqueous standards from High Purity standards
(Charleston, North Carolina). Calibration dilution series were prepared with nitric acid or
ammonia acetate matrix depending on the matrix of samples to be tested; with a nitric acid
matric used for subgrade batch elution and soluble cation samples, and an ammonia
acetate matrix used for bound cation samples.

Quality control (QC) was performed following the guidelines detailed in US EPA
procedure SW-846. Every 5 samples, continuing calibration verifications (CCV) and
continuing calibration blanks (CCM) were analyzed. In addition, sample spikes and
duplicates were analyzed every 10 samples. US EPA procedure SW-846 provides QC
criteria for CCV, CCM, spiked and duplicate samples: CCVs must be within 10% of
expected concentration, CCBs must be below concentration detection limits, spiked samples
must have a recovery within 75-125% of the original sample and duplicate samples must
demonstrate a concentration within 20% of the original sample. All US EPA Method SW-
846 QC criteria were met for all calibrated wavelengths.

Calibration curve, quality control, and method detection limit (MDL) concentrations
for subgrade soil batch elution and GCL bound and soluble cation tests are provided in
Table G.1.
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Table G. 1. Calibration curves, quality control and method detection limits for subgrade
soil batch elution, soluble cation and bound cation tests.

Cation Concentration (ppm)

Method

detection

limit

Bound cations

Soluble cations

Subgrade batch

Ca

2.2

0.17

0.11

K

0.3

0.01

0.20

Mg

0.7

0.04

0.05

Na

3.6

0.16

0.02

0.5,1,5, 0.05,0.1, 0.05,0.1, 1,5, 10,50,

Bound cations 10, 50, 0.5,1, 5, 0.5,1, 5, 100, 500,

Calibration 100, 500 10, 50 10, 50 1000

curve Soluble cations 1,5, 10, 1, 5,10, 1, 5,10, 10, 50, 100,

50, 100, 50, 100, 50, 100, 300, 500,
Subgrade batch 200 200 200 1000

Bound cations 10 10 1 50

CCV Soluble cations 50 50 50 100
Subgrade batch

Bound cations 5 5 5 5
Matrix Soluble cations

spike 50 50 50 250Subgrade batch

G-2



G-2. SALICYLATE METHOD AND SPECTROPHOTOMETRY

The proposed standard test method for determining bentonite CEC used in this study
and contained in Appendix H requires the determination of ammonium concentration in an
extract solution. The Hack DR/4000 saliciylate method using high-range nitrogen NH 4" Test
'N Tube vials (Hach Company Method 10031) and a Spectronic 20 Genesys
spectrophotometer were used to analyze the ammonium extract. The extract solution from
CEC testing was diluted 1:10 for analyses. Additionally, method blanks, method spikes and
CCVs were analyzed per the guidelines recommended in US EPA procedure SW-846. A
calibration curve, CCV, and spike were prepared using certified air-dried ammonium sulfate
(NH4)2SO 4 from Fisher Scientific (Hanover Park, Illinois) Ammonium concentrations used for
the calibration curve and CCV are presented in Table G.2.

Table G.2. Calibration curve and CCV
Ammonium concentrations used
for CEC determination.

Ammonium concentration

(ppm)

Calibration curve 10, 20, 40, 60, 80

CCV 40
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APPENDIX H - TEST METHOD FOR MEASURING SOLUBLE CATIONS, BOUND
CATIONS, AND CATION EXCHANGE CAPACITY





I SCOPE

1.1 This test method describes the procedures for measuring the soluble and bound cations
as well as the cation exchange capacity (CEC) of fine-grained inorganic soils. Clay minerals
in fine-grained soils carry a negative surface charge that is balanced by bound cations near
the mineral surface. These bound cations can be exchanged by other cations in the pore
water, which are referred to as soluble cations. The cation exchange capacity is a measure
of the negative surface charge on the mineral surface. The CEC generally is satisfied by
calcium (Ca), sodium (Na), magnesium (Mg), and potassium (K), although other cations may
be present depending on the environment in which the soil exists. This test method was
developed from concepts described previously in Lavkulich (1981) and Rhoades (1982).

1.2 In this method, the soluble salts from the mineral surface are washed off with de-ionized
water and then the concentration of soluble salts within the extract is measured. The bound
cations of the clay are measured by using a solution containing an index ion that forces the
existing cations in the bound layer into solution. The total concentrations of bound and
soluble cations in this solution are measured. The CEC is measured by displacing the index
ion with another salt solution and measuring the amount of the displaced index ion.

1.3 This method requires chemical analyses on aqueous samples. USEPA methods are
specified for these chemical analyses. All chemical analyses shall conform to the quality
control (QC) requirements in USEPA Method SW 846, Chapter One, Quality Control
Guidelines.

1.4 This standard does not purport to address the safety problems associated with its use.
The user of this standard is responsible for establishing appropriate safety and health
practices and determining the applicability of regulatory limitations prior to use.

1.5 All observed and calculated values shall conform to the guide for significant digits and
rounding established in Practice D 6026. The procedures in Practice D 6026 that are used
to specify how data are collected, recorded, and calculated are regarded as the industry
standard. In addition, they are representative of the significant digits that should generally
be retained. The procedures do not consider material variation, purpose for obtaining the
data, special purpose studies, or any considerations for the objectives of the user.
Increasing or reducing the significant digits of reported data to be commensurate with these
considerations is common practice. Consideration of the significant digits to be used in
analysis methods for engineering design is beyond the scope of this standard.

2 REFERENCED DOCUMENTS

2.1 ASTM Standards:

D 1193 Specification for Reagent Water

E 145 Specification for Gravity-Convection and Forced Ventilation Ovens

D 2216 Standard Test Methods for Laboratory Determination of Water

(Moisture) Content of Soil and Rock by Mass
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2.2 USEPA Methods:

Method 6010B, Inductively coupled plasma spectroscopy

Method 7000A, Atomic absorption methods

Method SW 846, Chapter One, Quality Control Guidelines

3 TERMINOLOGY

3.1 Definitions:

3.1.1 Acid wash - the process of initially rinsing equipment with tap water, followed
by a rinse with 10% HNO 3 solution, and then finally rinsing 3 times with DI
water.

3.1.2 Inorganic soils - any soil with a loss of ignition (LOI) less than 1%.
3.1.3 Fine-grained soils - any soil with more than 50% passing the No. 200 US

standard sieve.
3.1.4 Bound cations (BC) - cations that are adsorbed (bound) to mineral surfaces

that may be exchanged.
3.1.5 Soluble cations (SC) - cations in the soil that are not bound to the mineral

surface.
3.1.6 Cation exchange capacity (CEC) - the total negative charge on mineral

surface to be satisfied by bound cations.
3.1.7 Exchange Complex - the collection of bound cations satisfying the CEC

3.2 For definitions of other terms used in this standard, see ASTM D 653.

4 SIGNIFICANCE AND USE

4.1 Fine-grained soils are used in waste containment systems as barriers to flow
and contaminant transport. Liquids contained by these barriers can contain
ions that may interact with the mineral surfaces in fine-grained soils.

4.2 The liquid passing through the pores of fine-grained soil can interact with the
mineral surface, and affect the physical and chemical characteristics of the
soil. This method can be used as part of an evaluation of these interactions.

NOTE 1 - The quality of the result produced by this standard depends on the
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competence of the personnel performing the test and the suitability of the
equipment and facilities used. Agencies that meet the criteria of Practice D
3740 are generally considered capable of competent and objective testing,
sampling, inspection, etc. Users of this standard are cautioned that
compliance with Practice D 3740 does not in itself ensure reliable results.
Reliable results depend on many factors. Practice D 3740 provides a means
of evaluating some of these factors.

5 APPARATUS

5.1 Drying oven, capable of maintaining a uniform temperature of 105 ± 5'C that
meets the requirements of Specification E145.

5.2 No. 10 U.S. standard sieve.

5.3 Desiccator, containing silica gel.

5.4 Laboratory balance, 20 g capacity, ± 0.001 g accuracy and precision.

5.5 Weighing paper, or small weighing dish.

5.6 End over end shaker, capable of 30 rpm.

5.7 Capped containers, should tightly fit in the end over end shaker holding
compartment with capacities larger than 40 mL.

5.8 500 mL filtering flask, connectable to low-pressure vacuum line, acid washed
(Figure H.1).

5.9 Flexible tubing, appropriate size to connect filtering flask to the low-pressure
vacuum line (Figure H.1).

5.10 Buchner funnel, 55 mm or 90 mm diameter, acid washed (Figure H.1).

5.11 Wash bottle, for dispensing solutions, new or acid washed.

5.12 Graduated cylinder, for measuring solution portions, acid washed.

5.13 2.5 pIm ashless filter paper that covers the surface of Buchner funnel.

5.14 250 mL volumetric flasks, class A flask for precision and accuracy.
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6 REAGENTS

6.1 Reagent Water: Use only ASTM Type I water as defined in D 1193.

6.2 Ammonium Acetate, IM: dissolve 77.08 g of 99.9% pure NH4OAc in Type II
DI water (ASTM D 1193) and fill to volume in a 1000 mL volumetric flask.
Adjust the pH of the solution to 7 with ammonium hydroxide or acetic acid.
Approximately 1 L of NH4OAc is needed per 6 samples.

6.3 Isopropanol

6.4 Potassium Chloride, 1M: dissolve 74.6 g of 99% pure KCI in Type II DI water
and fill to volume in a 1000 mL volumetric flask. Approximately 1 L of KCI is
needed per 6 samples.

6.5 Ammonium sulfate: dry 238 mg of ACS Certified (NH4) 2SO4 for 4 hr at 400C.
Make a 200 mg/L stock solution by dissolving the dried compound in 100 mL
Type II DI water and fill to volume in a 250 mL volumetric flask. Prepare
calibration standards by diluting the stock solution into concentrations of 10,
20, 40, 50, and 80 mg/L.

6.6 Ca, Mg, K, and Na: Use ICP-grade or AA-grade element standards in an
HNO 3 matrix to prepare Ca, Mg, K, and Na calibration standards in a NH4OAc
matrix.

7 HAZARDS

7.1 This standard does not address all of the safety concerns associated with its
use. The user of this standard is responsible for implementing proper safety
precautions and should be aware of any possible health concerns and risks
related with the materials and chemicals used while following this standard.

8 DETERMINATION OF REQUIRED AIR-DRIED MASS OF SOIL FOR ANALYSIS

8.1 Air dry 30 g of soil (12 g of solid is required for testing) according to the
procedures described in ASTM D 2216.
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8.2 Oven-dry 2 g of the air-dry soil to determine the water content following
ASTM D 2216.

8.3 Determine total mass of air-dry soil needed to have 2 g of solid particles for
determination of soluble cations.

8.4 Determine total mass of air-dry soil needed to have 10 g of solid particles for

determination of bound cations.

8.5 Use the oven-dry weight (2 or 10 g) of the soil for all calculations.

Note 2 - Oven-dried soils should not be used for determining CEC, soluble
cations, or bound cations because gypsum (CaSO4.2H 20) is transformed to
plaster of paris (CaSO4.1/2H 20) at high temperatures, and plaster of paris is
more soluble in water than gypsum.

9 DETERMINATION OF SOLUBLE CATIONS

9.1 Use only air-dry soil that passes the No. 10 US Standard Sieve.

9.2 Add mass of air-dry soil corresponding to 2 g of oven-dry solid particles and
100 mL of Type II DI water to a covered container that fits tightly.

9.3 Place the containers in an end-over-end shaker and shake for 1 hr at 30 rpm.

9.4 Vacuum filter the mixture in each container using 2.5 prm ashless filter paper.

9.5 Transfer the extract to a 100 mL acid washed volumetric flask preserve with
1% HNO 3 and fill to volume.

9.6 Analyze each extract for cation concentration using EPA Method 6010B
(inductively coupled plasma spectrometry) or Method 7000A (atomic
absorption). Ensure that these analyses meet the quality control criteria in
USEPA Method SW 846 (Chapter One, Quality Control Guidelines).

10 DETERMINATION OF BOUND CATIONS

10.1 Use only air-dry soil that passes the No. 10 US Standard Sieve.
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10.2 Prepare a blank sample for analysis by placing 100 mL of DI water in a
covered container.

10.3 Prepare a quality control sample for analysis by creating a duplicate or a
spike and place in a covered container. Add determined mass of air-dried
soil corresponding to 10.0 g of solid particles and 40 mL of 1 M NH4OAc into
100 mL covered container (use a container which tightly fits into the end over
end shaker).

10.4 Shake the covered containers for 5 minutes in an end over end shaker at 30
rpm. Agitate the container to rinse the particles from the side of the container
and let the mixture stand for 24 h.

10.5 After 24 hours shake the container with the mixture for 15 minutes at 30 rpm

in the end over end shaker.

10.6 Rinse the 500 mL filtering flask and Buchner funnel with NH4OAc.

10.7 Place the Buchner funnel over the 500 mL filtering flask and line the Buchner
funnel with 2.5 pm ashless filter paper (Fig. H.1).

10.8 Transfer the contents of the shaken container to the Buchner funnel.

10.9 Rinse the container and cap into the Buchner funnel using a squirt bottle
containing 1 M NH4OAc.

10.10 Apply low suction to the filtering flask (< 10 kPa).

10.11 Wash the soil in the Buchner funnel with four 30 mL portions of 1 M NH 4OAc.
Add each 30 mL portion slowly and allow the entire 30 mL portion to drain
before adding the next 30 mL portion. Do not allow the soil to crack between
additions of NH4OAc.

10.12 Turn the suction off to the filtering flask after the last washing. Leave the
NH4OAc washed soil in the Buchner funnel; this soil is to be used for
determining the cation exchange capacity (CEC).

10.13 Rinse the 250 mL volumetric flask with 1 M NH4OAc.

10.14 Transfer the filtered aqueous solution into the 250 mL volumetric flask.
Preserve the solution to pH of 2 with ICP-grade nitric acid and fill the
volumetric flask to volume with NH4OAc.
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10.15 Analyze the cations in the aqueous solution using USEPA Method 6010B
(inductively coupled plasma spectrometry) or USEPA Method 7000A (atomic
absorption). Ensure that these analyses meet the quality control criteria in
USEPA Method SW 846 (Chapter One, Quality Control Guidelines).

11 DETERMINATION OF THE CATION EXCHANGE CAPACITY

11.1 Rinse an acid washed 500 mL filtering flask with isopropanol.

11.2 Place the Buchner funnel with the 1 M NH4OAc washed sample onto the 500
mL filtering flask (Fig. H.1).

11.3 Apply low suction (< 10 kPa) to the filtering flask. Do not allow the soil to
crack when suction is applied.

11.4 Wash the soil with three 40 mL portions of isopropanol. Allow each 40 mL
portion to drain before adding the next portion. Washing with isopropanol
removes residual NH4OAc.

11.5 Turn off the suction to the filtering flask when free liquid is no longer visible.

11.6 Separate the Buchner funnel from the filtering flask. Discard the isopropanol
collected in the 500 mL filtering flask and rinse the flask with Type II DI water
three times.

11.7 Return the Buchner funnel containing the isopropanol washed soil to the
rinsed filtering flask (Fig. H.1).

11.8 Apply suction to the filtering flask and wash the soil with four 50 mL portions
of 1 M KCI solution. Allow each portion of the 1 M KCI solution to drain
before adding the next portion. Do not allow the soil to crack between
additions of KCI solution.

11.9 Rinse a 250 mL volumetric flask with 1 M KCI.

11.10 Transfer the extract into the 250 mL volumetric flask. Rinse the filtering flask
with Type II DI water and transfer the contents into the volumetric flask.

11.11 Fill the volumetric flask to volume with water.
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11.12 Analyze the KCI extract for nitrogen concentration using a
spectrophotometer. Ensure that these analyses meet the quality control
criteria in USEPA Method SW 846 (Chapter One, Quality Control Guidelines).

12 CALCULATIONS

12.1 Calculate the concentration of soluble cations as follows:

O. 100L gS =Cx -- xl000~
Mo(g) kg

where:

S = concentration of soluble cations (cmol'/kg) in the soil

C = concentration of cations (cmol÷/L) in the DI water extract from 9.7

Mo = oven-dry mass of soil

12.2 Calculate the concentration of bound cations as follows:

0.25L gM = C x -- ×000g- S
Mo(g) kg

where:

M÷ = concentration of adsorbed cation (cmol'/kg) in soil

C = concentration of cation (cmol÷/L) in the NH4OAc extract from 10.15

12.3 Calculate the cation exchange capacity as follows:

CEC=Nx lcmol + X 0.25L g

140mg Mo (g) kg

where:

CEC = concentration of cation exchange capacity (cmol÷ / kg)

N = concentration of nitrogen (mg/L) from 11.12

13 REPORT
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13.1 Report the following information:
13.1.1 Source and description of the soil.

13.1.2 Source and description of all chemicals used to make mixtures and
solutions.

13.1.3 Dilution factor of aqueous samples prior to chemical analysis.

13.1.4 Concentration of bound cations, concentration of soluble cations, and
CEC in units of cmol+/kg.

13.1.5 Any modifications to this standard test method.

14 PRECISION AND BIAS

14.1 Precision-Test data on precision are not presented due to the nature of the
soil or rock, or both materials tested by this standard. It is either not feasible
or too costly at this time to have ten or more laboratories participate in a
round-robin testing program. In addition, it is either not feasible or too costly
to produce multiple specimens that have uniform physical properties. Any
variation observed in the data is just as likely to be due to specimen variation
as to operator or laboratory testing variation.

14.1.1 Subcommittee D18.04 is seeking any pertinent data from users of
these test methods that might be used to make a limited statement on
precision.

14.1.2 Bias-There is no accepted reference value for these test methods,
therefore, bias cannot be determined.
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15 FIGURES

Fig. H. 1. Experimental setup for vacuum filtration.
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APPENDIX I - SCHEMATIC AND PHOTOGRAPH OF HYDRAULIC CONDUCTIVITY TEST
SETUP FOR GCLS





4 Influent Burette

0-Ring Vent Port

Top Plate-

Acrylic Tube-

Top Pedestal -

GCL Specimen-

Base Pedestal-

Bottom Plate -

Cell Pressure-

Fig. I. 1.

-- Geotextile
- Latex Membrane

Effluent Cylinder

Top Drain Base Drain

Schematic of hydraulic conductivity test setup used in the laboratory.
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I-2

Fig. I. 2. Photograph of hydraulic conductivity test setup in the laboratory.



APPENDIX J - EXHUMED SUBGRADE POREWATER CHEMISTRIES





Table J. 1. Site A exhumed subgrade
contents and chemical
parameters.

soil water
indicator

Subgrade w

Site ID (%)

A-I 9.8

A-2 9.8

A-3 9.8

A-4 9.8

A-5 9.8

A-6 9.8

A-7 9.8

A-8 9.8

A* 9.8
*Geometric Mean

Ionic strength

(M)

0.035

0.037

0.035

0.047

0.024

0.028

0.034

0.026

0.033

RMD

(M. 5)

1.16

1.67

2.59

1.38

1.53

1.06

5.08

1.21

1.96

Table J. 2. Site B exhumed subgrade soil water
contents and chemical indicator
parameters.

Subgrade w

(%)Site ID

B-1

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-9

B-1 0

B-11

B*

*Geometric Mean

2.8

2.5

2.1

2.2

2.2

2.4

2.4

2.4

2.3

2.2

2.1

2.3

Ionic strength

(M)

0.141

0.141

0.137

0.137

0.137

0.156

0.152

0.152

0.152

0.143

0.143

0.145

RMD

(M°-5)

5.86

5.86

5.06

5.06

5.06

6.42

5.12

5.12

5.12

3.93

3.93

5.14

J-1



Table J. 3. Site E exhumed subgrade soil water contents
and chemical indicator parameters.

Subgrade w Ionic strength RMD

Site ID (%) (M) (M0 .5)

E-1 15.1 0.015 0.54

E-2 15.1 0.013 0.96

E-3 15.1 0.005 0.37

E-4 14.5 0.017 0.38

E-5 11.4 0.030 0.28

E-6 14.0 0.027 0.27

E-7 14.0 0.051 0.19

E-8 14.0 0.034 0.26

E-9 14.0 0.029 0.24

E-10 16.2 0.004 0.52

E-11 16.2 0.005 0.58

E-12 16.2 0.011 0.99

E Lower k* 15.5 0.010 0.62

E Hiqher k* 13.5 0.034 0.25
*Geometric Mean

Table J. 4. Site F exhumed
contents and
parameters.

Subgrade w Ion

Site ID (%)

subgrade soil water
chemical indicator

ic strength

(M)

F-1

F-2

F-3

F-4

F-5

F-6

F TP1 *

F TP2 *

15.9

15.9

15.9

8.5

8.5

8.5

15.9

8.5

0.018

0.014

0.017

0.063

0.058

0.056

0.016

0.059

RMD

(M°' 5)

0.58

0.33

0.21

1.81

1.62

1.52

0.37

1.65

*Geometric Mean

J-2



APPENDIX K - EXHUMED GCL WATER CONTENT, BOUND CATIONS, AND SOLUBLE
CATIONS





Table K. 1. Site A exhumed GoL water content, swell index and soluble
cations.

Soluble cations (cmol+/kg) Soluble cations

Site ID

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

Exhumed

w (%)

43.4

44.8

53.3

45.7

53.0

60.9

56.9

58.7

Swell index

(mLI2 g)

20.5

18.0

22.0

19.8

13.0

20.5

20.0

16.5

Ca K Mg Na

0.14 0.06 0.13 4.43

0.09 0.05 0.09 5.23

0.02 0.04 0.08 6.18

0.25 0.09 0.10 6.20

0.00 0.05 0.13 4.01

0.20 0.05 0.07 5.00

0.00 0.07 0.03 6.61

0.10 0.08 0.11 4.59

CMR

0.94

0.97

0.98

0.95

0.97

0.95

1.00

0.96

TCM

4.77

5.45

6.31

6.64

4.20

5.32

6.71

4.89

A* 52.1 18.8 0.10 0.06 0.09 5.28 0.96 5.54
*Arithmetic mean

Table K. 2. Site A exhumed GCL bound cations.

Site ID

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

A*
*Arithmetic

Bound cations (cmol+/kg)

Ca K Mg Na

29.5 0.71 11.3 19.7

34.9 0.81 12.0 23.5

25.9 0.83 10.1 24.0

31.8 0.60 11.1 23.7

38.9 0.68 11.7 17.3

28.7 0.65 10.6 17.3

29.0 0.68 10.7 16.5

32.8 0.60 11.0 22.5

31.4 0.69 11.1 20.6

Bound cations

CMR TCM

0.33 15.3

0.34 17.8

0.41 15.2

0.36 16.8

0.26 17.1

0.31 14.3

0.30 14.2

0.35 16.7

0.33 15.9

Bound cation (molar ratio)

Ca K Mg Na

0.48 0.01 0.18 0.32

0.49 0.01 0.17 0.33

0.43 0.01 0.17 0.39

0.47 0.01 0.16 0.35

0.57 0.01 0.17 0.25

0.50 0.01 0.19 0.30

0.51 0.01 0.19 0.29

0.49 0.01 0.16 0.34

0.49 0.01 0.17 0.32

mean

K-1



Table K. 3. Site B exhumed GCL water content, swell index and soluble
cations.

Soluble cations (cmol+/kg) Soluble cations

Site ID

B-1

B-2

B-3

B-4

B-5

B-6

B-7

B-8

B-9

B-10

B-11

Exhumed
w (%)

21.5

21.4

21.4

21.1

20.9

17.3

19.6

18.3

18.6

19.6

21.2

Swell index
(mL/2 g)

12.0

14.0

19.0

20.0

16.5

16.0

14.0

17.0

13.0

15.0

18.0

Ca K

0.03 0.07

0.02 0.06

0.05 0.06

0.05 0.38

0.04 0.11

0.03 0.06

0.02 0.06

0.12 0.12

0.01 0.57

0.01 0.00

0.03 0.05

Mg Na CMR

0.10 10.1 0.99

0.12 9.09 0.98

0.10 9.72 0.98

0.12 10.2 0.98

0.04 8.27 0.99

0.13 8.68 0.98

0.08 9.53 0.99

0.08 8.33 0.98

0.12 8.85 0.99

0.00 8.74 1.00

0.08 8.34 0.99

TCM

10.3

9.30

9.94

10.8

8.47

8.90

9.69

8.65

9.55

8.76

8.50

B* 20.1 15.9 0.04 0.14 0.09 9.08 0.99 9.35

*Arithmetic mean

Table K. 4. Site B exhumed GCL bound cations.

Bound cations (cmol+/kg)

Site ID Ca K Mg Na

B-1 19.9 1.26 9.84 17.9

B-2 20.3 1.30 0.00 17.6

B-3 17.2 1.81 9.34 30.3

B-4 14.3 1.48 8.17 34.8

B-5 19.5 1.55 10.8 27.0

B-6 16.5 1.29 9.03 22.7

B-7 16.8 1.25 9.28 20.9

B-8 20.4 1.56 11.1 25.2

B-9 17.7 0.78 9.82 20.0

B-10 13.7 1.31 7.52 26.5

B-11 16.9 1.59 9.38 30.7

B* 17.5 1.38 8.58 24.9

*Arithmetic mean

Bound cations

CMR TCM

0.39 12.2

0.48 9.78

0.55 14.7

0.62 14.7

0.49 14.7

0.48 12.4

0.46 12.1

0.46 14.6

0.43 12.1

0.57 12.2

0.55 14.6

0.50 13.1

Bound cation (molar ratio)

Ca K Mg Na

0.41 0.03 0.20 0.37

0.52 0.03 0.00 0.45

0.29 0.03 0.16 0.52

0.24 0.03 0.14 0.59

0.33 0.03 0.18 0.46

0.33 0.03 0.18 0.46

0.35 0.03 0.19 0.43

0.35 0.03 0.19 0.43

0.37 0.02 0.20 0.41

0.28 0.03 0.15 0.54

0.29 0.03 0.16 0.52

0.33 0.03 0.16 0.47

K-2



Table K. 5. Site E exhumed GCL water content, swell index and soluble cations.

Soluble cations (cmol+/kg) Soluble cations

Site ID

E-1

E-2

E-3

E-4

E-5

E-6

E-7

E-8

E-9

E-1 0

E-1 1

E-12

E lower k*

E higher k*

*Arithmetic me

Exhumed Swell index

w (%) (mL/2 g)

70.0 8.0

64.0 8.0

58.0 10.0

60.0 10.0

58.0 8.0

56.0 10.0

56.0 10.0

63.0 11.0

60.0 9.0

68.0 11.0

67.0 10.0

61.0 8.0

64.0 9.3

58.6 9.6

Ca K Mg

0.14 0.16 0.18

0.01 0.15 0.11

0.00 0.03 0.09

0.22 0.17 0.25

0.70 0.15 0.44

0.73 0.07 0.17

1.63 0.18 0.78

0.97 0.40 0.55

0.76 0.16 0.49

0.00 0.05 0.05

0.00 0.04 0.04

0.00 0.09 0.09

0.05 0.10 0.12

0.96 0.19 0.49

Na

2.56

2.33

0.78

1.95

2.35

2.21

2.30

2.19

2.08

0.87

0.92

2.09

1.64

2.23

CMR

0.89

0.96

0.90

0.82

0.69

0.72

0.51

0.63

0.64

0.95

0.96

0.96

0.92

0.64

TCM

3.05

2.59

0.91

2.59

3.65

3.17

4.89

4.11

3.49

0.97

1.01

2.26

1.91

3.86

an
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Table K. 6. Site E exhumed GCL bound cations.

Site ID

E-1

E-2

E-3

E-4

E-5

E-6

E-7

E-8

E-9

E-10

E-1 1

E-12

E lower k*

E higher k*

*Arithmetic met

Bound cations (cmol+/kg)

Ca K Mg Na

45.6 0.82 13.8 4.06

44.6 0.86 14.3 4.01

46.3 0.58 17.0 3.49

44.3 0.97 13.5 3.11

48.7 0.41 17.3 3.21

38.7 0.92 15.4 3.35

46.4 0.61 16.8 2.13

50.4 0.34 17.5 2.77

46.0 0.77 16.6 2.95

44.0 0.66 17.5 3.18

45.1 0.63 16.2 3.44

43.8 0.94 13.0 3.28

44.8 0.78 15.0 3.51

46.0 0.61 16.7 2.88

Bound cations

CMR TCM

0.08 16.1

0.08 15.9

0.06 16.9

0.07 15.5

0.05 17.4

0.07 14.6

0.04 16.5

0.04 17.7

0.06 16.6

0.06 16.3

0.06 16.3

0.07 15.3

0.07 16.0

0.05 16.6

Bound cation (molar ratio)

Ca K Mg Na

0.71 0.01 0.21 0.06

0.70 0.01 0.22 0.06

0.69 0.01 0.25 0.05

0.72 0.02 0.22 0.05

0.70 0.01 0.25 0.05

0.66 0.02 0.26 0.06

0.70 0.01 0.26 0.03

0.71 0.00 0.25 0.04

0.69 0.01 0.25 0.04

0.67 0.01 0.27 0.05

0.69 0.01 0.25 0.05

0.72 0.02 0.21 0.05

0.70 0.01 0.23 0.05

0.69 0.01 0.25 0.04

an

K-4



Table K. 7. Site F exhumed GCL water content, swell index and soluble
cations.

Soluble cations (cmol+/kg) Soluble cations

Site ID

F-1

F-2

F-3

F-4

F-5

F-6

F TP1 *

F TP2 *

*Arithmetic

Exhumed w Swell index

(%) (mL/2 g)

60.7 8.0

60.7 10.0

64.9 10.0

42.8 13.0

46.3 12.0

45.3 13.0

62.1 9.3

44.8 12.7

Ca K

0.20 0.08

0.21 0.05

0.38 0.06

0.21 0.03

0.23 0.03

0.22 0.03

0.26 0.06

0.22 0.03

Mg Na

0.11 2.72

0.21 1.77

0.37 1.52

0.18 8.24

0.20 8.05

0.22 7.51

0.23 2.00

0.20 7.93

CMR

0.70

0.71

0.68

0.95

0.95

0.94

0.70

0.95

TCM

3.10

2.23

2.32

8.67

8.51

7.98

2.55

8.39

mean

Table K. 8. Site F exhumed GCL bound cations.

Bound cations (cmol+/kg)

Site ID Ca K Mg Na

F-1 34.6 0.91 0.00 0.99

F-2 31.8 0.84 0.00 0.40

F-3 35.0 0.81 0.00 0.44

F-4 32.2 1.30 0.00 5.49

F-5 32.0 1.36 0.00 5.35

F-6 33.7 1.24 0.00 5.00

F TP1 * 33.8 0.86 0.00 0.61

F TP2 * 32.6 1.30 0.00 5.28
•Arithmetic mean

Bound cations

CMR TCM

0.05 9.13

0.04 8.26

0.03 9.07

0.17 9.74

0.17 9.69

0.16 9.98

0.04 8.82

0.17 9.80

Bound cation (molar ratio)

Ca K Mg Na

0.95 0.03 0.00 0.03

0.96 0.03 0.00 0.01

0.97 0.02 0.00 0.01

0.83 0.03 0.00 0.14

0.83 0.04 0.00 0.14

0.84 0.03 0.00 0.13

0.96 0.02 0.00 0.02

0.83 0.03 0.00 0.13

K-5





APPENDIX L - HYDRAULIC CONDUCTIVITY RECORDS FOR EXHUMED GCLS





L-1 HYDRAULIC CONDUCTIVITY PROFILES FOR GCLS EXHUMED FROM SITE A.
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Fig. L. 1. Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL A-1 permeated with SW.
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Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL A-2 permeated with SW.
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Fig. L. 3. Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL A-3 permeated with SW.
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Fig. L. 4. Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL A-4 permeated with SW.
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Fig. L. 5. Hydraulic conductivity and Qo,,t / Qin as a function of pore volumes of flow for
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10,

Z,

.5
t5

0

00

0 o 0 0
00

Open Hydraulic conductivity
Closed = Qut/ Qi

_- m pg I I I

1.5

1.0
o

-0

0.5

0.0
o0T 0.2 0.4 0.6 0.8 1.0

Fig. L. 6.

PVF

Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL A-6 permeated with SW.
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Fig. L. 7. Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL A-7 permeated with SW.
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Fig. L. 8. Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL A-8 permeated with SW.
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L-2 HYDRAULIC CONDUCTIVITY PROFILES OF GCLS EXHUMED FROM SITE B.
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Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
GCL B-1 permeated with standard water (a), and average water (b).
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L-3 HYDRAULIC CONDUCTIVITY PROFILES OF GCLS EXHUMED FROM SITE E.
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L-4 HYDRAULIC CONDUCTIVITY PROFILES OF GCLS EXHUMED FROM SITE F.
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APPENDIX M - FIELD EXHUMATION PHOTOGRAPY AND OBSERVATIONS





M-1

M-1 SITE B FIELD OBSERVATIONS

Fig. M. 1. Removing cover soils by hand at Site B.

Fig. M. 2. Rooting observed at GDL-GM interface but not at GDL overlaps.



M-2

Fig. M. 3. Minimal moisture observed at GDL-GM interface upon exposure.

Fig. M. 4. Installed whole in lysimeters GM exposed during exhumation.



M-3

Fig. M. 5. Cutting sample perimeters during GCL exhumation.

Fig. M. 6. Sliding rigid PVC plate under GCL sample during exhumation.



M-4

Fig. M. 7. GCL cross section on rigid PVC sampling plate immediately after 
exhumation.



M-5

M-2 SITE E FIELD OBSERVATIONS

Fig. M. 8. Labeled schematic of GCL sampling test pit.

Fig. M. 9. Manual removal of soil layer overlying geocomposite barrier layer.



M-6

Fig. M. 10. Removal of GDL exposing GM.

Fig. M. 11. Moisture visible across GM immediately after GDL removal.



M-7

Fig. M. 12. Seam joining geotextiles in adjacent GDL panels in: (a) seam after removing 
cover soil (fish mouth in middle is due to disturbance during excavation) and 
(b) close up showing stitching of geotextiles and clean geotextiles in the 
overlap.

(a)

(b)



M-8

Fig. M. 13. Roots in the GDL and fines coating the ribs of the geonet in Test Pit 1: (a) 
overview and (b) close up.

(a)

(b)



M-9

Fig. M. 14. Examples of seams observed during exhumation: (a) dual-track wedge weld
and (b) extrusion well to boot for gas well near Test Pit 4.

(a)

(b)



M-10

Fig. M. 15. GCL overlap: (a) match point along marks on original product and (b) close 
up showing hydrated bentonite granules in the overlap.

(a)

(b)



M-11

Fig. M. 16. Staining on GCL carrier nonwoven geotextiles.

Fig. M. 17. GCL sample with cut perimeter prior to sliding of sampling plate and removal.



M-12

Fig. M. 18. Black and rust colored staining underlying Site E GCL.

Fig. M. 19. Plastic bin used for GCL transport partially filled.



M-13

M-3 SITE F FIELD OBSERVATIONS

M-3.1 OBSERVATIONS DURING GCL EXHUMATION

Fig. M. 20. Test Pit 2 after removal of overlying soil layer.



M-14

Fig. M. 21. Cutting of GCL sample perimeters in Test Pit 2.  Staining visible on GCL 
carrier geotextiles.

Fig. M. 22. Moisture seeping from GM while cutting through GM patch in Test Pit 1.



M-15

Fig. M. 23. Moisture visible on GCL after rupturing GM patch in Test Pit 1.

Fig. M. 24. Puncture visible in GCM patch weld in Test Pit 1.



M-16

Fig. M. 25. GM underlying GM patch.  Hole in GM patch weld visible in upper right 
quadrant of the image.



M-17

M.3.2 GCL INSTALLATION OBSERVATIONS

Exhumation of GCL samples at Site F occurred coincident with installation of adjacent final 
cover at tie in points.  The flowing photos represent observations made at Site F touring the 
instillation of the adjacent composite barrier layer.

Fig. M. 26. Condensation on GM overlying GCL underside from solar heating.



M-18

Fig. M. 27. GM overlying GCL before placement of overlying soil layer.  Condensation for 
solar heating was observed underlying.

Fig. M. 28. GCL instillation team between rolls.



APPENDIX N - LABORATORY TESTING PHOTOGRAPY AND OBSERVATIONS





N-1

Fig. N. 1. Free swell testing of Site E bentonites.



N-2

Fig. N. 2. Indentations were observed in Site A GCL in plan (a) and profile (b) view.

(a)

(b)



N-3

Fig. N. 3. Upper nonwoven geotextiles (a) and lower woven geotextile (b) of Site E 
higher hydraulic conductivity GCL prior to permeation.  Dark staining visible 
at some needle punched fiber bundles.

(a)

(b)



N-4

Fig. N. 4. Influent nonwoven geotextiles (a) and effluent woven geotextile (b) of Site E 
higher hydraulic conductivity GCL after permeation and dying.

(b)

(a)



N-5

Fig. N. 5. Ground bentonite passing No. 20 sieve from Site E (a) and Site A (b).

(a)

(b)



N-6

Fig. N. 6. Bentonite from Site E TP1 during bound cation testing.  Dark material is 
visible through the specimen.



N-7

Fig. N. 7. Additional moisture visible under folds in GM exhumed from Site F TP1.





APPENDIX 0 - EXPLORATION OF GCL LABORATORY TESTING METHODS





0-1 EFFECT OF INCREASED EFFECTIVE STRESS DURING PERMEABILITY TESTING

After completion of permeability testing at an effective stress representative of field
conditions (18 kPa), cell pressures were increased to ascertain the possible effect of
increased overlying cover material. The average hydraulic gradient was maintained at
approximately 150 for the duration of testing. Hydraulic conductivity is plotted versus pore
volumes of flow for duplicate Site E-6 GCL specimens in Fig. 0.1. The average hydraulic
conductivity is also presented in Table 0.1 with corresponding hydraulic conductivity at
effective stress of 18 kPa (k18) over hydraulic conductivity at increased effective stress
(keffective increased)-
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Fig. 0. 1. Hydraulic conductivity and Qout / Qin as a function of pore volumes of flow for
duplicate Site E-6 GCL permeated with standard water (Site E-6a (a), Site E-
6b (b)).
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Table 0. 1. Final average hydraulic conductivity and k18/kffective increased at varying effective
stresses for Site E-6 a & b GCLs.

Site E-6a Site E-6b

Final Final

Effective stress hydraulic conductivity hydraulic conductivity

(kPa) (cm/s) k18/keffective (cm/s) k18/keffective

18 2.84E-06 1.0 5.99E-06 1.0

100 2.43E-06 1.2 5.88E-06 1.0

130 - - 5.06E-06 1.2

200 1.11 E-06 2.6 3.34E-06 1.8

300 6.81 E-07 4.2 1.99E-06 3.0

0-2



O-3

O-2 EFFECT OF EDGE PASTE DEFECT IN PERMEABILITY TESTING

For all hydraulic conductivity tests, bentonite paste hydrated in the permeant liquid 
was frosted around the perimeter of the GCL specimen.  The intention of this perimeter 
pasting is to eliminate possible flow paths the latex membrane.  A hydraulic conductivity test 
was assembled with a generated gap in perimeter bentonite paste to asses the sensitivity of 
the perimeter bentonite paste assembly method.  A 1 cm gap was place in the bentonite 
specimen pasting of Site E Test Pit 1 GCL specimen with a free swell index of 8 mL/2g 
(essentially calcium bentonite).  A Site E GCL was chosen to provide a worst-case scenario 
where minimal self healing is possible.  A profile of the assemble permeameter with 
bentonite paste gap is presented in Fig. O.2.  Hydraulic conductivity profiles for a matching 
Site E Test Pit 1 specimen (same sample) and for the gap-pasted specimen are plotted 
versus PVF in Fig. O.3.  The latex membrane closely formed over the bentonite paste gap 
after application of effective stress as shown in Fig. O.4.  Both GCLs were permeated with 
standard water.

Fig. O. 2. GCL assembled with missing perimeter bentonite paste.
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Fig. O. 3. Hydraulic conductivity versus pore volumes of flow for Site E-1 GCL and 
matching bentonite paste-gap specimen.

Fig. O. 4. Latex membrane over internal bentonite paste gap after application of 
effective stress, permeation, and disassembly.



0-3 MANUFACTURER VERSUS UNIVERSITY OF WISCONSIN EXHUMED
COMPOSTIE COVER GCL HYDRAULIC CONDUCTIVITIES

Duplicate GCL specimens were exhumed from each sampling location at Site B (4
samples) and from Test Pit 1 at Site E by the University of Wisconsin and the Manufacturer.
University of Wisconsin hydraulic conductivity testing was conducted as detailed in Chapters
2,3 and 4. Manufacturer hydraulic conductivity testing was performed on 10.2 cm diameter
specimen with de-aired deionized water as the permeant. A maximum effective stress of
34.4 kPa was employed with an initial head of 140.6 kPa. All tests were run until the flux
ratio ASTM termination criterion was met. Hydraulic conductivities from the University of
Wisconsin permeating with AW or DW are plotted versus hydraulic conductivities from the
manufacturer in Fig. 0.5.
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Fig. 0. 5. Site B hydraulic conductivity versus testing facility for Site B GCL duplicate
samples.
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0-4. EFFECTS OF DESSICATION CYCLES ON EXHUMED COMPOSITE COVER
GCLs.

Desiccation tests were conducted on Site A and Site E GCL specimens after
permeation with SW. GCLs were removed from their permeameter, and the surrounding
bentonite paste was manually removed with a small spatula. The GCL specimen was then
placed between 2 geotextiles, 2 geocomposite drainage layers, and 2 rigid HDPE plates.
The upper HDPE plate was then loaded vertically until a pressure (18-24 kPa) equal to the
in-situ effective stress was achieved. GCLs were allowed to air dry for until their daily mass
reached a steady state.

The saturated hydraulic conductivity before and after application of desiccation
cycle(s) is plotted in Fig. 0.6.
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APPENDIX P - SUPPLEMENTAL GRAPHS AND TABLES FROM
GEOSYNTHETIC MEMBRANE (GM) AND GEOSYNTHETIC DRAINAGE LAYER

(GDL) TESTS





Table P1. Coefficient of variation (Co for each engineering property of exhumed geos rnthetics.

Altamont, Apple Boardman Cedar Eau Claire, Helena, Omaha, Poison, Underwood,CA Valley, OR Rapids, Wl MT NE MT NDCA IA

Wide Strip 2.3 3.8 4.1 1.8 5.1 3.0 8.7 10.2 2.6
Yield Strength

Narrow Strip 7.3 10.7 9.5 12.9 15.7 2.4 17.0 6.2 9.4
Yield Strength
Narrow Strip

Break 9.7 25.4 15.4 8.6 22.8 14.9 32.7 37.0 8.0
Strength

Wide Strip 3.0 2.6 4.0 12.6 23.2 4.4 28.8 8.3 26.1Yield Strain

Narrow Strip 10.8 8.8 16.0 9.6 34.7 9.4 22.8 16.9 7.8
Yield Strain

Narrow Strip 8.5 31.2 9.8 6.1 36.7 11.3 32.1 66.1 5.1
Break Strain

Ply Adhesion 27.3 19.8 30.2 47.0 43.0 66.4 34.9 - 58.9

Permittivity 15.4 10.1 30.4 35.3 43.3 57.1 47.7 - 23.3
at 10 mm

Permittivity 22.1 5.8 25.7 20.7 41.2 46.1 42.4 - 35.9
at 50 mm

Transmissivity 80.0 - 55.8 23.7 64.5 4.2 23.1 - 41.9
(24 kPa)

Transmissivity 66.8 48.5 23.9 - 3.4 27.3 - 38.8
(48 kPa)

Transmissivity 82.4 46.8 29.2 38.6 5.3 34.3 - 41.9
(480 kPa)
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Fig. P1. Comparison of wide-width tensile strengths corresponding to 150 and 200% strain
for Eau Claire samples.
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APPENDIX Q - PHOTOGRAPHS OF GM AND GDL TESTING





Q-1

Fig. Q1.MTS Sintech 10/GL load frame equipped with Curtis Geo-Grips used for tensile 
testing.



Q-2

Fig. Q2. Close up of a wide-strip tensile testing of GM.



Q-3

Fig. Q3. Photograph showing narrow strip specimen under tension.



Q-4

Fig. Q4. Photograph of large-scale direct shear box used for interface shear tests.



Q-5

Fig. Q5. Photograph of permittivity device.



Q-6

Fig. Q6. Photograph of ply adhesion test.



APPENDIX R - GM TEST DATA





Table R1. Wide-strip yield strengths (ASTM D 4885).

Wide Strip Yield Strength (N/m)
Identification Specimen #

1 2 3 Mean Max. Min.
Altamont, CMP - GM2 26491 25946 25718 26052 26491 25718

CA CMP - GM3 25049 25577 24898 25175 25577 24898
GM1 29407 29833 29179 29473 29833 29179

Apple Valley, GM6 26864 27241 27618 27241 27618 26864
CA

GM8 27654 27546 28303 27834 28303 27546
GM1 17895 17872 17423 17730 17895 17423Boardman, GM4 17815 17062 17512 17463 17815 17062

Thin Cover 16480 15728 16625 16278 16625 15728

Bottom Comp.1 18764 18599 18424 18596 18764 18424
Cedar Rapids, Bottom Comp.3 19037 18583 18532 18717 19037 18532

IA
Clay Bottom 2 18203 18204 17927 18111 18204 17927

TPI 13046 12868 13169 13028 13169 12868
Eau Claire, TP2 14407 14600 14120 14376 14600 14120

WI TP3 14910 14861 14471 14747 14910 14471
TP4 13720 13132 12994 13282 13720 12994

Helena, MT GM-AB 17281 16723 17747 17250 17747 16723
GM-A1B 22454 23009 22169 22544 23009 22169

Omaha, GM-A2B 20620 19960 20220 20267 20620 19960
NE GM-CB 19976 22026 21728 21243 22026 19976

GM-CM 18252 17758 18311 18107 18311 17758
Poison, MT GM-CM 21647 25878 21949 23158 25878 21647

GM-CC3 21076 21112 20945 21044 21112 20945Underwood, GM-CC5 20515 20675 20582 20591 20675 20515
ND

GM-ET 21758 22133 21548 21813 22133 21548



Table R2. Narrow-strip yield and break strengths (ASTM D 638).

Narrow Strip Test
Identification Specimen #

Strenght (N/m) 1 2 3 Mean Max. Min.

CMP - GM2 @ Yield 26000 31833 31500 29778 31833 26000
Altamont, @ Break 44383 38133 47800 43439 47800 38133

CA CMP - GM3 @ Yield 30650 31517 31367 31178 31517 30650
@ Break 50900 46700 48750 48783 50900 46700

GM1 @ Yield 26667 30133 32250 29683 32250 26667
@ Break 32266 39416 35466 35716 39416 32266

Apple Valley, GM6 @ Yield 33550 33817 28833 32067 33817 28833
CA @ Break 39550 36900 21266 32572 39550 21266

GM8 @ Yield 29400 28167 24217 27261 29400 24217
@ Break 22033 30433 20316 24261 30433 20316

GMI @ Yield 11183 9600 10683 10489 11183 9600
@ Break 29633 24683 20700 25005 29633 20700

Boardman, GM4 @ Yield 10323 11783 11633 11246 11783 10323
OR @ Break 27150 27533 25983 26889 27533 25983

Thin Cover @ Yield 12650 12333 12800 12594 12800 12333
@ Break 24800 29133 35850 29928 35850 24800

Bottom Comp.1 @ Yield 19083 18683 19083 18950 19083 18683
@ Break 40233 38216 36166 38205 40233 36166

Cedar Rapids, Bottom Comp.3 @ Yield 19767 18417 15567 17917 19767 15567
IA @ Break 32250 40200 33750 35400 40200 32250

Clay Bottom 2 @ Yield 15967 15050 13500 14839 15967 13500
@ Break 32600 33933 34850 33794 34850 32600



Table R2. Narrow-strip yield and break strengths (ASTM D 638) (Continued).
Narrow Strip Test

Identification Specimen #
Strenght (N/m) 1 2 3 Mean Max. Min.

TP1 @ Yield 12433 10550 9216 10733 12433 9216
@ Break 21850 20283 20916 21016 21850 20283

TP2 @ Yield 15466 13600 14750 14605 15466 13600
Eau Claire, @ Break 30366 33733 29166 31088 33733 29166

WI TP3 @ Yield 11516 13500 13266 12761 13500 11516
@ Break 30100 29450 16200 25250 30100 16200

TP4 @ Yield 10283 11850 10583 10905 11850 10283
@ Break 33266 34033 34866 34055 34866 33266

Helena, GM-AB @ Yield 17933 18417 18800 18383 18800 17933
MT @ Break 22866 20766 27666 23766 27666 20766

GM-AIB @ Yield 24433 23717 21450 23200 24433 21450
@ Break 42633 43033 36250 40639 43033 36250

GM-A2B @ Yield 18650 19000 19271 18974 19271 18650
Omaha, @ Break 41416 46383 42683 43494 46383 41416

NE GM-CB @ Yield 22683 23583 23683 23316 23683 22683
@ Break 44366 44133 53383 47294 53383 44133

GM-CM @ Yield 13950 16250 17300 15833 17300 13950
@ Break 6983 25950 27550 20161 27550 6983

Poison, GM-CM @ Yield 27467 24383 25283 25711 27467 24383
MT @ Break 14483 30133 31100 25239 31100 14483

GM-CC3 @ Yield 23917 21183 21417 22172 23917 21183
@ Break 55033 54133 46166 51777 55033 46166

Underwood, GM-CC5 @ Yield 20417 21533 20833 20928 21533 20417
ND @ Break 48050 56166 47566 50594 56166 47566

GM-ET @ Yield 26000 26383 23767 25383 26383 23767
@Break 53700 58183 53466 55116 58183 53466



Table R3. Wide-strip yield strains (ASTM D 638).

Wide Strip Yield Strain (%)
Specimen #

Identification 1 2 3 Mean Max. Min.
Altamont, CMP - GM2 16.7 17.3 17.4 17.1 17.4 16.7

CA CMP - GM3 17.0 18.0 18.0 17.7 18.0 17.0
GMI 14.7 15.1 15.7 15.2 15.7 14.7

Apple Valley, GM6 15.6 15.2 15.6 15.5 15.6 15.2
CA GM8 14.9 15.8 15.7 15.5 15.8 14.9

GM1 17.1 18.6 19.0 18.2 19.0 17.1
Boardman, GM4 19.8 18.9 18.5 19.1 19.8 18.5

OR Thin Cover 18.3 18.7 17.9 18.3 18.7 17.9

Bottom Comp.1 23.1 26.3 33.5 27.6 33.5 23.1
Cedar Rapids, Bottom Comp.3 24.4 23.2 26.9 24.8 26.9 23.2

Clay Bottom 2 26.5 27.3 30.6 28.1 30.6 26.5

TPI 23.5 30.4 34.9 29.6 34.9 23.5
Eau Claire, TP2 19.7 19.2 17.9 18.9 19.7 17.9

WI TP3 21.0 19.8 18.5 19.8 21.0 18.5
TP4 19.8 21.2 21.2 20.7 21.2 19.8

Helena, GM-AB
MT 18.3 16.9 18.2 17.8 18.3 16.9

GM-AIB 23.6 20.7 19.8 21.4 23.6 19.8
Omaha, GM-A2B 22.7 22.4 30.0 25.0 30.0 22.4

NE GM-CB 20.2 21.6 20.5 20.8 21.6 20.2
GM-CM 11.3 11.2 11.6 11.4 11.6 11.2

Poison, GM-CM
MT 18.0 16.0 15.4 16.5 18.0 15.4

GM-CC3 24.7 32.0 36.9 31.2 36.9 24.7
Underwood, GM-CC5 40.5 46.8 49.5 45.6 49.5 40.5

GM-ET 23.6 28.5 41.8 31.3 41.8 23.6



Table R4. Narrow-strip yield and break strains (ASTM D 638).
Narrow Strip Test

Specimen #

Identification Strain % 1 2 3 Mean Max. Min.

CMP - GM2 @ Yield 7.7 9.0 9.0 8.6 9.0 7.7
Altamont, @ Break 651.3 507.4 627.8 595.5 651.3 507.4

CACMP - GM3 @ Yield 9.0 10.4 10.3 9.9 10.4 9.0
,@ Break 627.7 589.8 591.1 602.9 627.7 589.8

GM1 @ Yield 6.7 6.5 6.7 6.6 6.7 6.5
@ Break 468.4 511.4 424.0 467.9 511.4 424.0

Apple Valley, GM6 @ Yield 7.8 7.7 7.7 7.7 7.8 7.7
CA @ Break 464.3 423.7 227.5 371.8 464.3 227.5

GM8 @ Yield 6.4 7.7 6.5 6.9 7.7 6.4
)@ Break 158.2 418.5 327.0 301.2 418.5 158.2

GMI @ Yield 7.6 5.4 6.2 6.4 7.6 5.4
@ Break 502.1 446.2 407.8 452.0 502.1 407.8

Boardman, GM4 @ Yield 5.2 7.6 6.4 6.4 7.6 5.2
OR @ Break 473.5 483.8 445.9 467.7 483.8 445.9

Thin Cover @ Yield 6.2 5.1 7.5 6.3 7.5 5.1
@ Break 423.5 476.0 562.1 487.2 562.1 423.5

Bottom Comp.1 @ Yield 10.3 9.0 10.3 9.9 10.3 9.0
@ Break 491.7 477.3 449.9 473.0 491.7 449.9

Cedar Rapids, Bottom Comp.3 @ Yield 10.4 10.3 7.7 9.5 10.4 7.7
IA @ Break 406.7 493.0 455.1 451.6 493.0 406.7

Clay Bottom 2 @ Yield 9.1 10.3 10.2 9.9 10.3 9.1
@ Break 452.5 472.0 495.5 473.3 495.5 452.5



Table R4. Narrow-strip yield and break strains (ASTM D 638) (Continued).
Narrow Strip Test

Specimen #
Identification Strain (%) 1 2 3 Mean Max. Min.

TP1 @ Yield 11.7 9.0 9.0 9.9 11.7 9.0
@ Break 428.9 436.8 466.8 444.2 466.8 428.9

TP2 @ Yield 3.6 3.6 3.6 3.6 3.6 3.6
Eau Claire, @ Break 194.6 216.8 187.9 199.8 216.8 187.9

WI TP3 @ Yield 9.0 9.0 9.1 9.0 9.1 9.0
@ Break 524.4 485.2 289.0 432.9 524.4 289.0

TP4 @ Yield 9.0 10.4 9.1 9.5 10.4 9.0
@ Break 582.0 554.5 587.2 574.6 587.2 554.5

Helena, GM-AB @ Yield 9.1 9.1 7.7 8.6 9.1 7.7
MT @ Break 380.6 357.0 443.3 393.6 443.3 357.0

GM-AIB @ Yield 10.3 10.3 7.7 9.4 10.3 7.7
@ Break 485.2 508.7 449.8 481.2 508.7 449.8

GM-A2.B @ Yield 7.7 7.7 9.0 8.1 9.0 7.7
Omaha, @ Break 516.6 566.3 534.8 539.2 566.3 516.6

NE GM-CB @ Yield 10.3 9.1 9.1 9.5 10.3 9.1
@ Break 511.3 494.3 593.8 533.1 593.8 494.3

GM-CM @ Yield 5.2 5.1 6.4 5.6 6.4 5.1
G Break 12.0 588.5 591.1 397.2 591.1 12.0

Poison, GM-CM @ Yield 9.0 6.4 7.7 7.7 9.0 6.4
MT @ Break 73.1 341.1 431.5 281.9 431.5 73.1

GM-CC3 @ Yield 10.7 11.7 10.3 10.9 11.7 10.3
@ Break 550.9 550.6 500.9 534.1 550.9 500.9

Underwood, GM-CC5 @ Yield 13.0 13.1 11.6 12.6 13.1 11.6
ND @ Break 517.9 584.8 512.6 538.4 584.8 512.6

GM-ET @ Yield 11.7 11.7 11.6 11.7 11.7 11.6@ Break 515.3 559.8 533.6 536.2 559.8 515.3



APPENDIX S - GDL TEST DATA





Table S1. Transmissivitv of GDLs (ASTM D 4716).

I__= 24 kPa a = 48 kPa a = 480 kPa

Sample Sample Specimen Transmissivity Mean 8 Transmissivity Mean 8 Transmissivity Mean 8
ID # # 0 (m21s) (m21s) 0 (m2/s) (m 2 1s) 8(m 21s) (m21s)

E

-j

0
E
0

0

4m

1
2.1 E-04
2.2E-04
2.OE-04

2.1 E-04
7.9E-05

8.4E-05

8.1 E-05

8.1 E-05

2.1 E-05
2.0E-05

1.9E-05
2.OE-05

8.5E-05 5.6E-05 2.OE-05

2 8.3E-05 8.4E-05 5.5E-05 5.5E-05 2.OE-05 2.OE-05
8.3E-05 5.3E-05 1.9E-05

C.,
z
0

3

8.2E-05

8.OE-05

8.OE-05

8.1E-05
5.2E-05

5.OE-05
4.9E-05

5.OE-05

1.3E-05
1.2E-05

1.2E-05
1.2E-05

1
2.6E-04

2.6E-04

2.6E-04

2.6E-04
1.5E-04

1.5E-04

1.4E-04

1.4E-04

2.3E-05

2.2E-05
2.1 E-05

2.2E-05

0.

U

2.9E-04 1.5E-04 2.3E-05

2 2.8E-04 2.8E-04 1.5E-04 1.5E-04 2.2E-05 2.2E-05

2.8E-04 1.4E-04 2.2E-05

3

3.4E-04
3.2E-04

3.2E-04

1 .5E-04
1 .5E-043.3E-04 1.5E-04

3.1 E-05

3.OE-05

2.9E-05

3.OE-05

1.5E-04



Table S1. Transmissivitv of GDLs (ASTM D 4716) (Continued).

a = 24 kPa o = 48 kPa a = 480 kPa

Sample Sample Specimen Transmissivity Mean 9 Transmissivity Mean 0 Transmissivity Mean 0
ID # # 0 (m2/s) (m2/s) 8 (m2/s) (m2/s) 0(m2/s) (m2/s)

E

0

C.,

1
2.4E-04

2.4E-04
2.4E-04

2.4E-04

1.7E-04

1.7E-04
1.7E-04

1.7E-04

9.7E-05

9.7E-05

9.7E-05

9.7E-05

4.9E-05 4.4E-05 2.9E-05

2 4.8E-05 4.8E-05 4.4E-05 4.4E-05 2.8E-05 2.8E-05

4.8E-05 4.3E-05 2.8E-05

z
0

3
4.2E-05

4.2E-05

4.1 E-05
4.2E-05

3.7E-05
3.7E-05
3.6E-05

3.7E-05

2.1 E-05

2.1E-05

2.1E-05

2.1 E-05

1
3.6E-05

3.5E-05
3.4E-05

3.5E-05

3.1 E-05

3.1 E-05

3.1 E-05

3.1 E-05
1.7E-05

1.7E-05
1.7E-05

1.7E-05

CD,

d.)

3.8E-05 3.5E-05 2.1E-05
2 3.8E-05 3.8E-05 3.4E-05 3.4E-05 2.1E-05 2.1E-05

3.7E-05 3.4E-05 2.OE-05

3
4.7E-05

4.6E-05
4.5E-05

4.6E-05

3.6E-05
3.6E-05

3.6E-05

3.6E-05
1.8E-05
1.7E-05

1.7E-05

1.7E-05



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued).

_ = 24 kPa a = 48 kPa c = 480 kPa

Sample Sample Specimen Transmissivity Mean 8 Transmissivity Mean 6 Transmissivity Mean _ID # # 1) (m/s (m2/s) 0 (m2/s) (m2/s) O(m 2/s) (m2/s)

UI.
I--
rh
0a-

C.,0w

0uJ

-j

1
1.7E-04

1.8E-04

1.8E-04

1.8E-04

1.6E-04

1.6E-04

1.6E-04

1.6E-04

8.OE-05

7.9E-05

7.7E-05

7.9E-05

3.3E-04 5.5E-05 2.8E-05
2 3.4E-04 3.4E-04 5.5E-05 5.5E-05 2.8E-05 2.8E-05

3.4E-04 5.5E-05 2.7E-05

0:

0

0

CO

3
7.2E-05

7.2E-05

7.1 E-05
7.2E-05

5.8E-05
5.8E-05
5.8E-05

5.8E-05

2.9E-05
2.9E-05

2.8E-05
2.9E-05

a.
0.

w
I--
U,
00.

0
oC.)0wU
C,

1
1.9E-04

1.9E-04

1.8E-04

1.9E-04
1.5E-04

1.5E-04

1.5E-04

1.5E-04
5.6E-05
5.3E-05
5.2E-05

5.3E-05

1.7E-04 1.3E-04 6.2E-05
1.6E-04 1.6E-04 1.3E-04 1.3E-04 6.1E-05 6.1E-05
1.6E-04 1.2E-04 6.0E-05

3
1.6E-04

1.6E-04

1.5E-04

1.6E-04

1.2E-04

1.2E-04

1.2E-04

1.2E-04

5.9E-05
5.7E-05
5.5E-05

5.7E-05



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued)

a = 24 kPa a = 48 kPa c = 480 kPa

Sample Sample Specimen Transmissivity Mean 0 Transmissivity Mean 0 Transmissivity Mean 0
ID # # 0 (m2/s) (m2Is) 0 (m2/s) (m2/s) e(m 21s) (m21s)

6.8E-05 4.7E-05 2.4E-05

1 6.6E-05 6.6E-05 4.6E-05 4.7E-05 2.3E-05 2.3E-05

o 6.5E-05 4.6E-05 2.3E-05
Z 1.9E-04 1.5E-04 7.7E-05

0
2 1.9E-04 1.9E-04 1.5E-04 1.5E-04 7.4E-05 7.5E-05

., 1.9E-04 1.5E-04 7.3E-05
o 5.5E-05 4.3E-05 2.3E-05

3 5.8E-05 5.7E-05 4.3E-05 4.3E-05 2.3E-05 2.3E-05

5.7E-05 4.3E-05 2.3E-05

3.1 E-04 1.8E-04 8.5E-05

1 3.OE-04 3.OE-04 1.8E-04 1.8E-04 8.3E-05 8.4E-05

ul 3.OE-04 1.8E-04 8.3E-05
o3 0FL 2.7E-04 2.7E-04 1.6E-04

0 2 2.8E-04 2.8E-04 2.7E-04 2.7E-04 1.6E-04 1.6E-04

2.8E-04 2.6E-04 1.6E-04

" 2.8E-04 2.8E-04 1.8E-04

3 2.8E-04 2.8E-04 2.8E-04 2.8E-04 1.8E-04 1.8E-04

2.7E-04 2.7E-04 I 1.7E-04



N/A



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued).

= 24 kPa cr=48kPa a = 480 kPa

Sample Sample Specimen Transmissivity Mean 8 Transmissivity Mean 8 Transmissivity Mean 9
ID # # 6 (m 2/s) (m 2/s) 8 (m 2 1s) (m 2/s) e(m 2 /s) (m 2 /s)

1
5.6E-04

5.7E-04
5.6E-04

TP1 -
GC-2

5.1 E-04

2 5.2E-04

5.1 E-04

5.4E-04 N/A

2.2E-04

2.2E-04

2.2E-04

2.5E-04
2.5E-04

2.4E-04

2.3E-04
2.2E-04
2.2E-04

2.3E-04

us

LU.

3

5.4E-04

5.6E-04

5.3E-04

1
2.3E-04

2.3E-04

2.3E-04

TP1 -
GC-3

4.2E-04
2 4.3E-04

4.2E-04

3.4E-04 N/A

1.1 E-04

1.1 E-04
1.OE-04

1.6E-04

1.6E-04

1.6E-04
1.5E-04

1.5E-04
1.5E-04

1.4E-04

3
3.8E-04

3.7E-04

3.7E-04



Table SI. Transmissivity of GDLs (ASTM D 4716) (Continued).
= 24 kPa a = 48 kPa c = 480 kPa

Sample Sample Specimen Transmissivity Mean 6 Transmissivity Mean 8 Transmissivity Mean 0
ID # # 9 (m2/s) (m2/s) 0 (m2/s) (m2/s) 0(m2Is) (m2/s)

1
3.2E-04
3.2E-04

3.3E-04

TP2-
GC-1

2.8E-04

2 2.9E-04

2.9E-04

2.8E-04 N/A

1.1 E-04

1.1 E-04

1.OE-04

1.2E-04

1.1 E-04

1.1 E-04

1.1 E-04

1.OE-04
1.OE-04

1.1 E-04

Ld

-J

3
2.2E-04
2.3E-04

2.2E-04

1
1.OE-03
1.1 E-03
1.OE-03

TP2-
GC-2

5.OE-04

2 5.1 E-04

4.9E-04
6.1 E-04 N/A

2.6E-04

2.7E-04

2.6E-04
1.3E-04

1.3E-04

1.2E-04

1.2E-04

1.2E-04

1.2E-04

1.7E-04

3

2.9E-04

2.9E-04

3.OE-04



Table S1. Transmissivitv of GDLs (ASTM D 4716) (Continued).

= 24 kPa a = 48 kPa o = 480 kPa

Sample Sample Specimen Transmissivity Mean 8 Transmissivity Mean 8 Transmissivity Mean 0
ID # # 8 (m2Is) (m2Is) 0 (m2/s) (m2/s) 0(m 2/s) (m2/s)

1
3.7E-04

3.7E-04

3.7E-04

TP2-
GC-3

3.7E-04

2 3.6E-04

3.6E-04

4.OE-04 N/A

1.5E-04

1.4E-04
1.4E-04

1.2E-04

1.2E-04

1.2E-04
1.9E-04

1.8E-04

1.8E-04

1.5E-04

-J

0

ILl

3

4.7E-04

4.8E-04

4.7E-04

1
2.OE-04
1.9E-04

1.9E-04

TP3-
GC-1

4.7E-04

2 4.6E-04
4.7E-04

3.OE-04 N/A

7.5E-05

7.8E-05
7.7E-05

2.OE-04

2.OE-04
2.OE-04

7.3E-05
7.3E-05

7.2E-05

1.2E-04

3

2.4E-04

2.3E-04
2.3E-04



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued).

a = 24 kPa a = 48 kPa a = 480 kPa

Sample Sample Specimen Transmissivity Mean 0 Transmissivity Mean 8 Transmissivity Mean 8
ID # # 8 (m2/s) (m2/s) 0 (m2/s) (m2/s) e(m 2/s) (m2/s)

1
1.6E-03

1.6E-03

1.6E-03

TP3-
GC-2

2.1 E-04

2 2.OE-04
2.1 E-04

7.2E-04 N/A

1.6E-04

1.6E-04

1.6E-04
9.9E-05

9.8E-05

9.8E-05

1.6E-04

1.6E-04

1.6E-04

1.4E-04

LU

3
3.7E-04

3.7E-04

3.7E-04
F + 4 .4- *1-

1
3.4E-04

3.4E-04
3.4E-04

TP3-
GC-3

4.1 E-04

2 4.2E-04
4.1 E-04

3.6E-04 N/A

1.5E-04

1.5E-04

1.5E-04
1.2E-04

1.2E-04

1.2E-04
1.2E-04

1.2E-04

1.2E-04

1.3E-04

3
3.3E-04

3.4E-04

3.5E-04



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued).

c = 24 kPa a = 48 kPa a = 480 kPa

Sample Sample Specimen Transmissivity Mean 0 Transmissivity Mean 8 Transmissivity Mean 0
ID #8 (m21S) (m2/s) 8 (m 2 /s) (m 2/s) e(m 2 /s) (m 2 /s)

1
5.3E-04

5.3E-04
5.3E-04

TP3-
GC-4

3.1 E-04

2 3.0E-04

3.1 E-04
5.7E-04 N/A

1.7E-04

1.6E-04

1.6E-04

1.3E-04

1.3E-04

1.2E-04
1.5E-04

1.4E-04

1.4E-04

1.4E-04

ILj

3
8.9E-04

8.7E-04

8.7E-04

1
4.5E-04

4.3E-04

4.2E-04

TP4-
GC-1

3.9E-04

2 3.8E-04

3.8E-04

3.3E-04 N/A

2.OE-04
2.OE-04
1.9E-04

1.6E-04

1.5E-06
1.5E-04

6.5E-05
6.5E-05

6.4E-05

1.2E-04

3

1.9E-04
1.9E-04

1.8E-04



T•

N/A

N/A



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued).

a = 24 kPa a = 48 kPa a = 480 kPa

Sample Sample Specimen Transmissivity Mean 8 Transmissivity Mean 8 Transmissivity Mean 0
ID # # 9 (m2/s) (m2ls) 8 (m2Is) (m2/s) e(m 21s) (m2/s)

2.6E-04 1.1E-04

1 2.6E-04 1.1E-04

2.6E-04 1.1E-04
3.OE-04 1.4E-04

TP4- 2 3.OE-04 2.7E-04 N/A 1.4E-04 1.2E-04
-- GC-4

3.OE-04 1.4E-04
< 2.7E-04 1.2E-04

3 2.7E-04 1.2E-04

2.6E-04 1.2E-04

2.3E-04 2.2E-04 1.3E-04
1 2.4E-04 2.3E-04 2.2E-04 2.2E-04 1.3E-04 1.3E-04

2.3E-04 2.2E-04 1.3E-04

2.5E-04 2.3E-04 1.4E-04
z 2 2.5E-04 2.5E-04 2.4E-04 2.3E-04 1.4E-04 1.4E-04
-J 2
. 2.5E-04 2.3E-04 1.4E-04"Z 2.3E-04 2.2E-04 1.3E-04

3 2.3E-04 2.3E-04 2.2E-04 2.2E-04 1.3E-04 1.3E-04

2.3E-04 2.2E-04 1.2E-04



Table S1. Transmissivitv of GDLs (ASTM D 4716) (Continued).

= 24 kPa a = 48 kPa a=480 kPa

Sample Sample Specimen Transmissivity Mean 0 Transmissivity Mean 0 Transmissivity Mean 8
ID # # 0 (m2Is) (m2/s) 0 (m2Is) (m2Is) g(m2/s) (m21s)

I
1.7E-04
1.7E-04
1.7E-04

1.7E-04
1.5E-04
1.5E-04
1.5E-04

1.5E-04
7.OE-05
6.7E-05
6.6E-05

6.8E-05

C.,

1.7E-04 1.6E-04 9.OE-05
2 1.7E-04 1.7E-04 1.5E-04 1.5E-04 9.OE-05 8.9E-05

1.7E-04 1.5E-04 8.9E-05

3wz
0-

0

1.5E-04
1.4E-04
1.4E-04

1.4E-04
1.3E-04
1.3E-04
1.3E-04

1.3E-04
8.4E-05
8.3E-05
8.2E-05

8.3E-05

1
1.8E-04
1.8E-04
1.8E-04

1.8E-04
1.5E-04
1.5E-04
1.5E-04

1.5E-04
7.7E-05
7.5E-05
7.3E-05

7.5E-05

CaN, 1.2E-04 8.3E-05 4.1E-05
2 1.1E-04 1.1E-04 8.2E-05 8.2E-05 4.OE-05 4.OE-05

1.1 E-04 8.1E-05 3.9E-05

3
1.OE-04
1.OE-04
9.9E-05

I.OE-04
9.1 E-05
9.1 E-05
8.9E-05

9.1 E-05
4.1 E-05
3.9E-05
3.7E-05

3.9E-05



Table S1. Transmissivitv of GDLs (ASTM D 4716) (Continued).

o = 24 kPa a = 48 kPa T = 480 kPa

Sample Sample Specimen Transmissivity Mean 0 Transmissivity Mean Transmissivity Mean 0
ID # # 8 (m2/s) (m 2/s) e (m2%s) (meas) 8(m 2/s) (m 2/s)

1
1.7E-04
1.7E-04
1.7E-04

1.7E-04
1.5E-04
1.5E-04
1.5E-04

1.5E-04
8.2E-05
8.1E-05
8.1 E-05

8.1E-05

C.,
C.

1.9E-04 1.7E-04 9.1 E-05
2 1.8E-04 1.8E-04 1.7E-04 1.7E-04 9.OE-05 9.0E-05

1.8E-04 1.7E-04 8.8E-05

LU.z

0

3
2.2E-04
2.3E-04
2.2E-04

2.2E-04
2.2E-04
2.1 E-04
2.1 E-04

2.2E-04
1.2E-04
1.2E-04
1.2E-04

1.2E-04

1
1.2E-04
1.2E-04
1.2E-04

1.2E-04
1.OE-04
1.OE-04
1.OE-04

1.OE-04
5.2E-05
5.2E-05
5.1 E-05

5.2E-05

C.)o,
1.5E-04 1.3E-04 5.4E-05

2 1.5E-04 1.5E-04 1.3E-04 1.3E-04 5.1E-05 5.2E-05

1.5E-04 _ 1.3E-04 I 5.OE-05

3
2.0E-04
2.OE-04
2.OE-04

2.OE-04
1.9E-04
1.9E-04
1.8E-04

1.9E-04
1.1 E-04
1.1 E-04
1.OE-04

1.1 E-04



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued).

1 = 24 kPa a = 48 kPa o = 480 kPa

Sample Sample Specimen Transmissivity Mean 8 Transmissivity Mean 8 Transmissivity Mean 8
ID # # 8 (m2/s) (m2/s) 8 (m2/s) (m2/s) O(m2/s) (m2/s)

1
2.4E-04
2.4E-04

2.4E-04
2.4E-04

2.3E-04
2.3E-04
2.3E-04

2.3E-04
1.OE-04
9.6E-05
9.2E-05

9.7E-05

CV,

CD

3.5E-04 3.OE-04 1.4E-04
2 3.5E-04 3.4E-04 3.0E-04 3.OE-04 1.3E-04 1.4E-04

3.4E-04 3.OE-04 1.3E-04
a
z
6
0
0

zL
Z

3
4.1 E-04
4.1 E-04
4.3E-04

4.2E-04
3.6E-04
3.5E-04
3.6E-04

3.6E-04
1.6E-04
1.6E-04
1.5E-04

1.6E-04

I i i i

1
1.3E-04
1.4E-04
1.3E-04

1.4E-04
1.2E-04
1.2E-04
1.2E-04

1.2E-04
4.7E-05
4.5E-05
4.4E-05

4.6E-05

C-,
C.
C.,

1.3E-04 1.2E-04 5.1E-05
2 1.3E-04 1.3E-04 1.2E-04 1.2E-04 4.8E-05 4.9E-05

1.3E-04 1.2E-04 4.7E-05

3
1.6E-04
1.5E-04
1.6E-04

1.6E-04
1.4E-04
1.4E-04
1.4E-04

1.4E-04
6.6E-05
6.4E-05
6.1 E-05

6.4E-05



Table S1. Transmissivity of GDLs (ASTM D 4716) (Continued).

a= 24 kPa a = 48 kPa a = 480 kPa

Sample Sample Specimen Transmissivity Mean 0 Transmissivity Mean 0 Transmissivity Mean 8
ID # # 0 (m 2 1s) (m 2 /s) 0 (m 2 /s) (m 2 /s) 0(m 2/s) (m 2/s)

2.OE-04 1.9E-04 8.8E-05

1 2.OE-04 2.OE-04 1.8E-04 1.8E-04 8.5E-05 8.5E-05
z 2.OE-04 1.6E-04 8.2E-05

0 2.OE-04 2.OE-04 8.8E-05
0 6 2 2.1E-04 2.OE-04 1.9E-04 1.9E-04 8.5E-05 8.5E-05
, 2.OE-04 1.9E-04 8.3E-05

z 2.2E-04 2.1 E-04 8.9E-05

3 2.3E-04 2.2E-04 2.1E-04 2.1E-04 8.6E-05 8.6E-05

2.2E-04 2.1E-04 8.3E-05



Table S2. Permittivitv of GDLs (ASTM D 4491).
50 mm constant head 10 mm constant head

Time Volume Permittivity Time Volume Permitt-ID #olate Permitty Std. (vCM) iVIty Std.ID # Dae (s) (cm3) (s) Mean Dev. ]sc___s_ Mean Dev.

1

12.03 552.4 0.43 23.81 372.7 0.74

11/19/07
8.73 366.9 0.40
9.96 418.3 0.39
10.68 448.1 0.39

0.40 1.8E-02
20.92 325.1 0.73
21.77 334.6 0.72
27.36 417.3 0.72

0.72 1.3E-
02

8.98 370.4 0.39 22.27 333.2 0.70

o
0

E-

0
E4
0

VJ
0

IE

2

9.77 596.1 0.57 36.05 556.3
7.09 435.7 0.58 30.87 ] 471.2 0.72

05/28/08 6.57 401.5 0.57 0.57 1.3E-02 23.78 362.2 0.72 0.71 9.7E-
03

0.73

6.44 383.3 0.56 25.18 378.2 0.71
8.07 470.2 0.55 23.97 357.4 0.70
7.42 418.8 0.53
6.88 380.0 0.52

3 05/28/08 7.43 410.2 0.52
8.78 479.8 0.51
6.77 366.1 0.51

0.52 8.3E-03

23.31 326.9 0.66
22.48 310.1 0.65 7.1 E-
22.30 308.4 0.65 0.65 03______03

21.30 291.3 0.64
21.84 297.9 0.64

9.41 515.8 0.52 23.19 290.2 0.59
8.14 443.6 0.51 22.63 j 281.2 0.58

4 05/28/08 8.01 423.8 0.50 0.50 1.OE-02 26.08 289.8 0.52 0.57
2.7E-

02
7.18 383.7 0.50 I 29.83 365.6 0.58
7.68 401.4 0.49 25.97 317.2 0.57



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head ' 10 mm constant head

Permitt-
Time Volume Permittivity Std me Volume it Std.

(s) (cm3) iJ (s') Mean Dev. (s) (cm3) q (s"1) Mean Dev.

7.44 415.0 0.52 21.86 320.8 0.69

1 1 05/28/08
8.03 418.7 0.49
7.82 395.6 0.48
7.67 380.6 0.47

2.7E-0.48 0
23.29 336.9 0.68
22.97 324.5 0.66
23.90 332.0 0.65

2.3E-0.66 02

7.23 350.4 0.46 25.83 1 346.3 0.63

z
0

0
0
0~

C-)

7.63 408.7 0.50 27.91 291.2 0.49

12.70 666.4 0.49 21.33 220.3 0.494.9E- 1.3E-
05/28/08 14.77 681.9 0.43 0.45 23.37 237.2 0.48 0.4802 02

9.17 400.7 0.41 28.36 281.8 0.47

7.29 305.5 0.39 27.90 272.4 0.46
5.58 316.2 0.53 30.23 537.0 0.84
8.91 483.0 0.51 21.19 373.3 0.83

3 05/28/08 9.43 495.1 0.49 0.50 25.23 431.2 0.80 0.80 2.8E-
UJOIU OhJ U*1 ,.U 02 02

6.05 312.0 0.49 25.22 423.0 0.79

7.87 390.1 0.47 24.03 392.8 0.77
11.00 695.1 1 0.59 30.43 470.5 0.73

4 1 05/28/08
9.09 549.5 0.57
8.87 514.9 0.55
8.46 482.3 0.54

2.9E-0.55 0
24.29 373.0 0.72
22.14 332.8 0.71
24.77 335.6 0.64

4.7E-
0.68 02

10.60 1 587.1 1 0.52 25.69 1345.1 0.63 1
10.60 I 587.1 I 0.52 25.69 I 345.1 0.63 I



Table S2. Permittivitv of GDLs (ASTM D 4491) (Continued).
__ 50 mm constant head 10 mm constant head

Time Volum Time Volume Permit
ID Date Permittivity Std. -tivit Std.

(S) (cm) tJ (Sl) Mean Dev. (s) (cm3 ) is Mean Dev.
___ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~t (s-_ )-_____ __ __ __ 1i~~. enDv

9.97 442.6 0.42 29.37 524.4 0.84

1 05/28/08
9.72 417.6 0.40
6.68 280.0 0.39
9.14 371.3 0.38

0.39
1.7E-

02

28.58 504.5 0.83
22.31 385.2 0.81
22.60 394.9 0.82

0.82 1.8E-
02

9.27 371.2 0.38 20.93 353.3 0.79

I--z
0

E-

0,

0
EO

8.93 579.2 0.61 27.62 366.1 0.62
7.19 449.3 0.59 25.64 303.0 0.564.4E- 2.5E-

2 05/28/08 6.52 396.9 0.57 0.56 25.05 257.5 0.48 0.6002 01
9.52 526.1 0.52 33.01 231.4 0.33
8.33 450.3 0.51 18.02 388.0 1.01
12.0 335.5 0.26 20.52 405.9 0.93

7

18.6 451.7 0.23 19.38 366.4 0.89
8

3 05/28/08 9.10 199.5 0.21 0.20 4.3E- 22.35 397.9 0.84 0.83 8.9E-
02 02

13.0 246.4 0.18 20.72 341.4 0.77
8

14.2 227.6 0.15 21.19 318.5 0.713 1 . I I I
8.04 534.3 0.62 21.88 365.3 0.78

4 05/28/08
7.83 504.8 0.61
8.51 521.7 0.58
8.33 485.6 0.55

0.58
4.3E-

02

21.37 350.2 0.77
23.67 377.2 0.75
30.94 478.6 0.73

0.75
2.7E-

02

7.81 431.6 0.52 24.00 368.2 0.72
7.81 431.6 0.52 24.00 368.2 0.72



Table S2. Permittivity of GDLs (ASTM D 4491) Continued).
50 mm constant head 10 mm constant headPermit

Time Volume Permittivity Std. Time Volume P eritID # Date () (CM3) St() Men dv. (s c 3) -tIVIt Std.
(S) # Date) Mean Dev. (S)_cm_ tl (s") Mean Dev.

7.45 606.2 0.77 22.89 502.5 1.03
4.92 394.2 0.75 23.61 545.6 1.092. 7E-3.E

1 05/29/08 6.12 484.6 0.74 0.74 14.87 324.4 1.03 1.03 0202 02
5.55 438.6 0.74 18.34 395.7 1.01
10.12 747.2 0.69 15.77 337.4 1.01
9.84 867.2 0.83 15.70 294.2 0.88
6.37 515.5 0.76 18.02 336.4 0.884.4E- 8.0E-

o 2 05/29/08 7.23 576.9 0.75 0.76 02 14.58 272.4 0.88 0.87
-w - 02 .03

6.58 514.5 0.74 20.34 374.6 0.87
> 6.67 504.8 0.71 18.20 334.2 0.86

S6.80 598.5 0.83 26.23 628.8 1.13
CL (A 10.67 922.4 0.81 15.86 380.5 1.13
IL >, 2.OE- 1.8E-< 3 05/29/08 5.98 512.8 0.81 0.80 15.14 363.2 1.13 1.11 0202 02

6.83 575.5 0.79 17.77 416.0 1.10
7.36 607.3 0.78 15.89 368.4 1.09 1
7.62 743.7 0.92 18.20 384.3 0.99
6.02 553.0 0.86 16.55 349.9 0.99

4 05/29/08 8.52 739.1 0.82 0.84 02 17.28 363.5 0.99 0.99 4.6E-02 03
5.87 510.7 0.82 19.61 411.1 0.99
8.00 673.4 0.79 16.67 348.5 0.98



rable S2. Permittivity of GDLs (ASTM D 4491) (Continued).
11111150 mm constant head 10 mm constant head

Time Volume Permit Std.
ID Date (S) Volume Permittivity Std. (s) (cm3) -tivitl Dev(s) (Dcm3) q s)l Mean Dev. tp (s') Mean

6.77 494.3 0.69 38.02 731.8 0.90
8.79 626.1 0.67 29.71 573.5 0.91 5.41.7E-

1 05/29/08 11.37 789.4 0.65 0.66 31.67 601.5 0.89 0.87 E-02
7.37 510.4 0.65 32.68 615.9 0.89 02
6.33 433.5 0.64 26.20 433.8 0.78
6.73 555.2 0.78 45.88 751.8 0.77
7.25 551.3 0.72 28.35 464.2 0.77 1.8

2 05/29/08 12.15 885.7 0.69 0.70 02 22.85 380.1 0.78 0.76 E-z 02
8.49 593.7 0.66 24.25 388.0 0.75 02

- 7.03 488.1 0.65 35.23 552.0 0.74
8.11 599.9 0.70 45.73 894.7 0.92

o E 8.70 636.4 0.69 24.89 480.4 0.91 1.9
0o 2.2E- 2u 3 05/29/08 7.39 524.1 0.67 0.67 21.37 406.4 0.89 0.90 E-o 027.94 555.0 0.66 20.21 380.8 0.89 02

13.07 892.1 0.64 23.05 427.0 0.87
9.97 744.5 0.70 34.31 522.7 0.72
6.59 475.4 0.68 31.87 479.8 0.71 1.23.4E-

4 05/29/08 7.62 530.4 0.65 0.66 31.67 469.7 0.70 0.70 E-02
7.70 520.9 0.64 26.16 386.6 0.69 02

9.15 597.8 0.61 28.94 422.1 0.69 _



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
_I_ 50 mm constant head _ 10 mm constant head

Time Volume Permittivity Std. Time Volume Permit Ttd
IDDate (s) (cm3) I p (s-)) Mean Dev. (s) (cm3) tt _sMea D.

10.30 456.3 0.42

1 05/29/08
14.98 652.0 0.41
10.42 453.2 0.41
8.42 364.5 0.41

0.41

28.64

5.6E-
03

24.23 267.9 0.52
24.40 268.6 0.52
39.11 423.3 0.51

0.52 7.7E-
03

320.7 0.53

12.27 523.1 0.40 24.70 267.1 0.51
10.92 465.5 0.40
15.89 665.8 0.39

0.39

32.53 290.9 0.42

2 05/29/08 13.52 561.2 0.39 8.3E-
03

31.83 285.3 0.42
38.20 337.7 0.42 0.42 5.2E-

03z

0

o.
U)
x
z-

14.30 577.2 0.38 37.48 330.1 0.41
8.48 346.5 0.38 27.05 235.1 0.41

12.98 591.6 0.43
10.98 497.5 0.43

3 05/29/08 9.58 431.1 0.42
21.11 918.8 0.41
13.14 564.0 0.40

31.25 336.5 0.51
50.27 536.8 0.50
28.33 301.7 0.50 0.50 03

03
31.48 333.9 0.50
33.36 350.3 0.49

8.05 390.0 0.46 24.02 236.4 0.46
18.48 862.4 0.44 33.17 289.0 0.41

4 05/29/08 10.36 466.2 0.42
8.70 394.6 0.43

0.43 1.6E-
02 25.27 246.5 0.46

29.20 271.7 0.44
0.44 2.2E-

02

11.95 527.6 0.42 31.55 288.7 0.43
11.95 527.6 0.42 31.55 288.7 0.43



Table S2. Permittivitv of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permitt
ID# Dt (S) (m) tlJ (s"1) Mean Dev. (S) (cm') tljivt(S') Mean Dev.Sd

6.14 523.9 0.80

I 05/29/08
6.69 570.6 0.80
5.09 420.1 0.78
7.50 600.9 0.75

0.77 2.9E-
02

14.66 368.3 1.18
11.95 297.9 1.17
14.68 355.5 1.14

13.31 337.7 1 .19

1.16
2.5E-

02

8.08 632.9 0.74 14.29 346.2 1.14

CO,

LU

E
0

0

CU

6.93 541.8 0.74 39.88 505.8 0.60
9.84 714.4 0.68 70.82 868.4 0.58

2 05/29/08 6.71 419.7 0.59 0.62 8.6E- 41.33 498.9 0.57 22E-
02 4.3 489 05 0.7 02

8.54 504.6 0.56 70.22 820.4 0.55

8.66 491.5 0.53 43.69 503.7 0.54
6.57 716.4 1.03 20.47 658.6 1.51
5.93 643.1 1.02 20.03 627.5 1.47

3 0 8 5.76 64.8 1.02 1.01 02- 17.10 534.1 1.47 1.47 02
5.99 641.9 1.01 15.99 497.2 1.46
6.99 734.1 0.99 18.63 569.6 1.44
6.62 683.9 0.97 19.57 446.1 1.07

4 05/29/08
4.87 478.9 0.92
7.06 691.6 0.92
8.87 834.7 0.88

0.92
3.3E-

02

15.51 351.8 1.07
16.78 378.0 1.06
15.23 344.5 1.06

1.06
6.3E-

03

6.16 590.7 0.90 16.89 379.2 1.06



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permitt-
ID # Date Mean d. (S) _CM) qj Std.(cmJ •(s) Man Dev, (s) •c~ J'(s"Y Mean Dev.

13.98 308.1 0.21 78.27 416.4 0.25

1 11/19/07
14.42 311.4 0.20
14.20 304.5 0.20
14.70 309.5 0.20

0.20
4.1 E-

03

64.67 345.2 0.25
60.33 319.5 0.25
58.98 307.2 0.24

0.25
3.6E-

03

14.23 298.3 0.20 59.52 307.3 0.24

LU

-j

C.,

V1 T

C1 6

13.53 507.3 0.35 54.11 553.7 0.48
12.86 482.6 0.35 47.25 505.3 0.50

2 11/19/07 10.12 365.8 0.34 0.34 02- 42.42 434.9 0.48 0.48 02
12.39 436.9 0.33 38.50 390.2 0.48
15.11 518.0 0.32 38.09 383.3 0.47
23.18 412.2 0.17 58.02 285.4 0.23
22.46 396.3 0.17 61.98 298.4 0.233.9E- 6.2E-

3 11/19/07 16.39 280.6 0.16 0.16 61.14 289.2 0.22 0.2203 03
18,42 315.9 0.16 59.39 278.3 0.22
17.38 291.5 0.16 56.31 257.2 0.21
21.20 252.1 0.11 78.92 425.7 0.25

4 11/19/07
20.03 238.2 0.11
22.61 262.9 0.11
21.39 249.4 0.11

3.4E-
0.11 03

60.30 327.9 0.26
55.59 303.7 0.26
58.83 320.8 0.26

0.26
1.4E-

03

21.05 1263.9 0.12 64.60 353.1 0.26
21.05 263.9 0.12 64.60 353.1 0.26



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

ID Date
Time
(s)

Volume
(cm 3)

Permittivity
p(S"1)

Std.
Dev.

Time
(s)

Volume
(cm3)

Permittivity
p (s"1 )Mean

14.27 315.1 0.21 61.61 368.9 0.28

1 11/19/07
15.36 332.8 0.20
13.70 293.8 0.20
15.27 323.0 0.20

0.20
4.1E-

03

62.75 368.4 0.28
53.52 315.6 0.28
52.36 303.1 0.27

13.45 282.3 0.20 52.92 303.8 0.27

w

w

N
CL L

8.77 420.4 0.45 62.77 693.9 0.52
7.89 359.5 0.43 46.62 509.7 0.511.7E-

2 11/19/07 10.14 456.1 0.42 0.42 02 35.18 379.7 0.51
6.73 299.0 0.42 29.86 318.5 0.50
6.67 286.9 0.40 25.30 269.1 0.50
24.08 456.2 0.18 58.89 274.3 0.22
17.95 337.9 0.18 61.30 284.3 0.22

3 11/20/07 17.75 328.7 0.17 0.17 3 62.30 282.4 0.2103
16.84 311.0 0.17 65.55 298.2 0.21
14.65 262.9 0.17 59.42 267.4 0.21
11.58 524.9 0.43 55.64 661.5 0.56

4 11/20/07
9.55 432.4 0.43
10.33 471.8 0.43
9.52 433.0 0.43

0.43
1.5E-

03

41.20 490.5 0.56
32.36 384.7 0.56
31.42 368.9 0.55

9.37 424.9 n.43 29.17 344.0 0.55



Table S2. Permittivitv of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permittivity Std.ID # Date (s) (cmM) qJ (s"1) Mean Dev. (s) (cm3) qJ (s1) Mean Dev.

10.33 435.5 0.40 51.37 455.1 0.42

1 11/20/07
11.48 484.7 0.40
7.52 310.5 0.39
8.17 335.5 0.39

0.39
7.3E-

03

38.52 340.2 0.42
34.20 302.5 0.42
37.08 324.4 0.41

0.42
4.2E-

03

7.33 295.9 0.38 32.77 1 294.8 0.42

Lii

LU

0-c-,
10

8.95 624.7 0.66 29.42 498.5 0.80
6.70 468.7 0.66 29.34 493.9 0.791.6E- 8.6E-

2 11/20/07 5.77 392.7 0.64 0.64 25.61 428.6 0.79 0.7902 03
5.33 355.3 0.63 21.15 353.6 0.79

5.37 356.6 0.62 21.08 346.8 0.77
6.61 371.4 0.53 26.48 368.6 0.65
5.23 290.5 0.52 26.02 362.3 0.6531.4E- 06065 5.9E-

11/20/07 6.70 361.5 0.51 0.51 02 24.05 332.2 0.65 0.65 03
7.02 372.2 0.50 21.37 293.3 0.65
6.92 365.3 0.50 24.48 333.7 0.64
7.23 394.1 0.51 30.23 384.6 0.60

4 11/20/07
12.64 670.7 0.50
6.36 344.3 0.51
7.21 383.9 0.50

0.50
7.8E-

03

26.20 333.9 0.60
23.89 302.8 0.60
25.70 325.1 0.59

0.60
2.9E-

03

7.92 415.6 0.49 28.08 353.4 0.59



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
I 50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permittivity Std.
ID # Date (s) (C3) qi (s-) Mean Dev. (s) (cm3)I q (S"1) Mean Dev.

8.12 484.2 0.56 24.69 485.8 0.93

1 111/20/07
7.62 445.1 0.55
8.22 469.7 0.54
6.03 341.0 0.53

0.54
1.7E-

02

22.14 418.6 0.89
20.10 371.8 0.87
20.81 374.1 0.85

0.87
3.5E-

02

5.23 287.1 0.52 18.70 333.4 0.84

w

w

I-c.)

9.60 349.4 0.34 48.76 493.3 0.48
7.80 272.5 0.33 38.23 384.0 0.477.4E- 7.2E-

2 11/20/07 11.07 388.3 0.33 0.33 32.97 327.9 0.47 0.47
8.41 292.7 0.33 65005 632.9 0.46
9.60 328.9 0.32 51.42 507.1 0.46
9.40 458.7 0.46 33.69 465.9 0.65
10.85 516.7 0.45 29.49 402.6 0.64

3 11/20/07 7.16 344.2 0.45 0.45 28.46 383.1 0.63 0.64 93ii.JU .1) Jt.. ~ *1J03 03
9.85 460.9 0.44 30.07 401.4 0.63
6.17 292.4 0.45 26.47 353.6 0.63
7.21 299.6 0.39 30.03 259.4 0.41

4 11/20/07
9.01 356.8 0.37
8.65 346.5 0.38
11.81 457.5 0.36

0.37
1.2E-

02

50.77 429.4 0.40
39.21 328.2 0.39
43.95 366.4 0.39

0.39
7.7E-

03

8.83 337.3 0.36 39.68 325.1 0.39



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
i 50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permittivity Std.ID Date (s) (cm 3) qw (s"') Mean Dev. (s) (cm 3) 4) (sl) Mean Dev.
10.14 335.3 0.31 55.58 502.7 0.43
9.32 310.9 0.31 44.13 386.6 0.41

1 11/21/07 8.66 286.7 0.31 0.31 3 44.71 387.4 0.41 0.41 7 303 03
8.11 275.3 0.32 38.61 335.5 0.41
11.48 381.1 0.31 36.20 312.3 0.41
6.08 469.1 0.73 45.10 803.3 0.84
5.93 452.9 0.72 23.80 415.7 0.822.5SE- 1.9E-

2 11/21/07 5.26 396.2 0.71 0.70 24.31 416.1 0.80 0.81w 02 025.89 435.8 0.70 17.72 299.3 0.79
C', 5.52 388.8 0.66 19.37 325.9 0.79
I D 8.12 538.6 0.62 44.40 728.3 0.77

7.19 470.0 0.61 27.71 452.6 0.77
,,, 1.5E- 4.4E-3 11/21/07 6.34 397.5 0.59 0.60 02 28.88 477.7 0.78 0.77 03

6.12 386.5 0.59 22.10 365.7 0.78
4.75 300.9 0.60 27.18 446.1 0.77
7.47 474.6 0.60 25.35 406.4 0.75
6.68 415.1 0.58 21.34 341.8 0.752.0OE- 2.7 32 07074 1.2E-

4 11/21/07 5.31 329.7 0.58 0.57 0 22.27 352.9 0.75 0.74 02
5.59 332.7 0.56 20.54 316.4 0.72
5.61 326.6 0.55 20.56 325.2 0.74



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
__50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time [Volume Permittivity Std.ID_# Date ( CM cm) _ _ (sl) Mean Dev. (s) (cm 3) U (s"1) Mean Dev.

9.26 340.7 0.35 53.16 415.1 0.37

1 11/21/07
11.73 415.3 0.33
14.48 506.5 0.33
15.24 511.3 0.32

0.33
1.5E-

02

47.52 360.2 0.36
42.43 319.2 0.35
39.39 290.2 0.35

0.35
1.1E-

02

14.25 464.4 0.31 46.78 337.5 0.34

-jLU
C.,

<w

C~0

10.98 398.8 0.34 51.87 394.5 0.36
7.98 276.6 0.33 48.37 365.2 0.361 .4E- 4727 3..703E-~

2 11/21/07 8.99 306.4 0.32 0.32 47.27 350.6 0.35 0.3502 03
9.61 323.0 0.32 46.06 336.4 0.34

10.28 330.9 0.30 39.87 287.6 0.34
10.39 244.0 0.22 53.94 344.2 0.30
12.12 276.2 0.21 51.68 322.2 0.296.6E- 4 7E-

3 11/21/07 23.43 552.6 0.22 0.21 03 53.27 331.0 0.29 0.29 03

20.24 449.1 0.21 50.28 311.2 0.29

12.61 278.6 0.21 50.92 310.8 0.29
19.04 415.4 0.21 61.63 297.1 0.23

4 11/21/07
15.43 319.7 0.19
15.47 305.6 0.19
15.96 305.7 0.18

0.19
1.2E-

02

63.08 298.0 0.22
58.12 270.3 0.22
63.15 289.7 0.22

0.22
5.3E-

03

13.67 254-7 0.18 1 57.23 259.7 0.21



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head _ 10 mm constant head

Time Volume Permittivity Std. Time Volume Permitt
ID # Date (s) (cm3) IJ (s) Mean dev. (s) (cm 3) -ivity Std.

___. _p (S1) Mean Dev.

21.34 394.2 0.17

1 11/21/07
21.98 402.2 0.17
16.73 303.7 0.17
17.73 313.8 0.17

0.17
3.7E-

03

62.57 364.4 0.27
52.96 302.4 0.27
54.82 307.5 0.26

0.27 8.1E-
03

81.66 487.6 0.28

17.00 298.7 0.17 51.79 287.0 0.26

LU

DJ

M I

20.20 336.9 0.16 60.94 276.4 0.21
16.95 275.7 0.15 58.39 261.3 0.214.7E- 5.6E-

2 11/21/07 19.62 311.5 0.15 0.15 03 56.28 246.0 0.21 0.21 03
18.00 281.1 0.15 58.82 253.8 0.20
16.81 259.9 0.15 62.89 266.8 0.20
8.70 367.9 0.40 49.95 536.1 0.50
7.44 310.5 0.39 40.17 441.4 0.52

3 11/21/07 6.76 283.6 0.39 0.39 34.98 378.2 0.51 0.51 03~ .6 £QU~03 03
7.85 325.1 0.39 30.58 326.3 0.50

7.50 305.8 0.38 35.74 380.5 0.50

4

10.54 440.3 0.39 45.87 433.1 0.44

11/21/07
8.66 348.8 0.38
7.90 316.3 0.38
8.31 323.1 0.37

0.38
1.2E-

02

40.08 376.9 0.44
39.62 365.0 0.43
49.35 450.1 0.43

0.43
8.3E-

03

19.51 365.4 1 0.36 43.20 390.4 0.42
9.51 365.4 0.36 43.20 390.4 0.42



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permitt
ID Date (s) (cm) tJ (s-) Mean Dev. (s) (cm 3) -ivity Std.

MI (s") Mean Dev.
14.19 575.9 0.38 80.48 1129.8 0.66

1 11/21/07
9.92 409.6 0.39
9.87 405.3 0.39
6.42 262.7 0.38

0.38
2.7E-

03

49.97 683.2 0.64
39.28 525.7 0.63
34.87 456.3 0.62

0.63
2.1E-

02

8.28 336.9 0.38 30.39 393.3 0.61

wU

-J

-C') C

5.87 390.9 0.63 43.56 663.2 0.72
5.02 321.2 0.60 35.75 540.6 0.71

2 11/21/07 6.74 421.9 0.59 0.60 2 23.43 351.6 0.71 0.73 0202 02
4.76 307.8 0.61 22.95 378.9 0.78
5.66 345.4 0.57 21.06 333.4 0.74
7.50 335.0 0.42 38.62 514.9 0.63
8.69 384.5 0.42 26.81 355.7 0.628.0E- 1.1E-

3 11/21/07 7.93 349.7 0.41 0.41 26.00 336.3 0.61 0.6103 02
6.58 288.1 0.41 27.01 349.7 0.61
9.68 410.8 0.40 23.96 307.1 0.60
6.90 450.2 0.61 28.85 484.9 0.79

4 11/21/07
7.05 446.1 0.60
6.87 426.9 0.58
7.74 468.1 0.57

2.8E-0.58 02
21.49 360.8 0.79
20.23 337.1 0.78
54.38 881.5 0.76

1.4E-
0.78 02

6.83 391.5 0.54 21.61 350.1 0.76



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head _ 10 mm constant head

Time Volume Permittivity Time Volume Permitt
ID (s) (Cm) e w (•e i M Std. (s) (cm 3  -ivity Std.

ID _ # _ Date_ _cm_ _ _ _ s _ Mean_ Dev. _cm' t_ (s") Mean Dev.

1 11/26/07

12.67 1 341.3 0.25 40.67 326.7
11.23 297.9 0.25

18.03 458.7 0.24
13.80 340.2 0.23

1.2E-
020.24

33.11 259.2 0.37
47.58 353.1 0.35
49.67 367.5 0.35

0.38

1.6E-0.36 02

13.37 1 319.3 0.22 43.89 1 317.1 0.34

w
LU.

cv~c?a.C.)
'-CD

11.37 464.8 0.38 45.17 424.2 0.44

10.23 410.8 0.38 39.15 361.6 0.431.6E- 1.3E-
2 11/26/07 9.23 362.7 0.37 0.37 02 43.95 396.1 0.42 0.42 02

8.36 316.9 0.36 40.77 361.5 0.42
9.87 363.3 0.35 42.61 369.9 0.41 1
7.87 570.5 0.68 25.92 528.8 0.96
7.43 530.3 0.67 21.67 432.1 0.943 2.3E- 2.1 43 09 093 2.1 E-3 11/26/07 5.11 356.6 0.66 0.66 02 22.11 433.9 0.92 0.93 0I/IU JI .. UU .U U.U 02 02
6.37 437.3 0.65 15.92 309.2 0.91
6.05 401.1 0.62 17.20 332.0 0.91

4

17.73 1 1114.4 1 0.59

11/26/07
6.14 384.9 0.59
6.80 413.8 0.57
7.20 423.6 0.55

0.57
2.6E-

02

26.08 367.4 0.66
25.37 354.2 0.66
22.30 308.8 0.65

1.4E-
0.65 02

22.02 1 295.5 1 0.63

7.45 1 420.2 1 0.53 26.67 1358.4 0.63
7.45 I 420.2 I 0.53 26.67 I 358.4 0.63



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
_ 50 mm'constant head 10 mm constant head

Permit
Time Volume Permittivity -tivitTm Std

ID # Date cm3(S) (CM) s' (San Std. Tim Vclume31 qJ s Md.
___ _________________________ _______Mean Dev. (s cm p (s) Mean Dev.

10.92 486.9 0.42 31.03 473.5 0.72

1 11/26/07
10.58 451.4 0.40
8.98 374.6 0.39
8.61 347.0 0.38

0.39
1.9E-

02

22.43 330.4 0.69
41.98 606.9 0.68
38.70 540.0 0.66

0.68
2.9E-

02

8.92 351.9 0.37 22.95 314.5 0.64

LU

uJ

ce-.

11.89 265.4 0.21 57.08 325.5 0.27
10.92 302.5 0.26 71.02 399.9 0.26

2 11/26/07 11.31 300.8 0.25 0.23 02 60.37 305.6 0.24 0.25 10.9E02 02
12.34 308.1 0.23 61.61 306.9 0.23

__14.48 336.4 0.22 96.77 468.3 0.23
10.36 240.8 0.22 45.67 387.0 0.40

21.96 556.6 0.24 40.55 338.8 0.39
3 11/26/07 10.52 261.2 0.23 0.23 E- 42.18 339.8 0.38 0.38 1.6E-03 -02

12.45 304.4 0.23 40.61 321.2 0.37

12.77 302.5 0.22 37.89 289.3 0.36

18.80 414.7 0.21

4 11/26/07
15.08 319.6 0.20
16.86 347.7 0.19
15.20 300.3 0.19

0.19

35.42

1.1E-
02

19.80 193.3 0.46
22.70 230.4 0.48
32.12 323.0 0.47

0 5.7E-0.49 02

447.8 0.59

122.78 436.6 0.18 27.30 268.7 0.46



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Time VolumePemt
ID Date Time Volume Permittivity Std. (s) Periit "

(s) at (CM3) St() en de. (S) (cm 3) . v t ~ Std.(S)l (S') Mean Dev. 'cm3 (s") Mean Dev.
5.89 392.9 0.63 54.14 1154.5 1.00
5.48 355.8 0.61 26.30 542.3 0.972.6E- 4.7E-

1 11/26/07 5.30 335.7 0.60 0.60 24.05 479.5 0.94 0.9402 02
5.95 373.0 0.59 25.98 503.4 0.91
7.08 419.9 0.56 27.61 518.1 0.88
11.96 842.8 0.66 27.83 356.0 0.60
9.08 596.4 0.62 29.42 368.1 0.595.4E- 2.2E-

2 11/26/07 9.95 616.7 0.58 0.59 26.61 324.3 0.57 0.57uw 02 02
9.11 527.3 0.54 27.12 322.3 0.56

. 7.36 415.9 0.53 28.92 335.6 0.55
7.70 547.7 0.67 28.89 628.5 1.02
6.42 433.6 0.64 20.11 430.6 1.01,,2.8E- 3.3E-

3 11/26/07 7.45 489.8 0.62 0.63 18.08 380.1 0.99 0.98
02 02

6.48 423.3 0.61 21.11 430.8 0.96
7.81 493.9 0.59 20.05 401.4 0.94
6.70 445.6 0.63 20.42 299.5 0.69
6.61 431.4 0.61 27.92 386.9 0.653.7E- 2.8E-

4 11/26/07 7.03 438.6 0.59 0.58 24.05 322.2 0.63 0.6402 02
6.27 376.4 0.56 23.48 313.3 0.63
6.37 361.0 0.53 22.52 296.9 0.62



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head ' 10 mm constant head

Time Volume Permittivity Std. Time Volume Permit. .
ID ( Date Ctivit; Std.(cm3) (l•s") Mean Dev. (s) Icm__ q (s") Mean Dev.

5.02 419.2 0.79 28.40 711.2 1.18

I 11/27/07
5.34 430.6 0.76
6.33 508.6 0.76
8.80 703.3 0.75

0.76 1.3E-02
15.75 397.3 1.19
12.58 316.2 1.18
12.11 308.1 1.20

1.18
7.1E-

03

5.84 475.3 0.77 13.05 1 328.0 1.18

w

UJ

D-

wU

1.-0

11.02 494.2 0.42 30.12 442.4 0.69
11.34 506.3 0.42 31.55 483.7 0.72

2 11/27/07 8.27 366.1 0.42 0.42 2.4E-03 27.05 413.2 0.72 0.71 1.3E-
02

9.77 436.3 0.42 20.23 309.7 0.72

8.08 357.7 0.42 22.75 347.8 0.72
10.55 727.5 0.65 46.39 1068.2 1.08
9.40 640.7 0.64 27.39 629.2 1.08 1.3E-

3 11/27/07 6.53 447.0 0.64 0.64 4.8E-03 20.23 458.6 1.07 1.07 02

5.67 384.0 0.64 22.67 509.3 1.06

5.33 361.3 0.64 21.20 475.7 1.06
14.89 372.5 0.24

4 11/27/07
9.58 242.1 0.24
11.64 288.8 0.23
11.61 283.6 0.23

0.23

43.77

6.1 E-03
47.15 306.5 0.31
46.14 243.9 0.25
47.17 236.3 0.24

310.0 0.33

0.27 4.6E-
02

15.98 377.1 0.22 50.92 248.3 0.23



Table S2. Permittivity of GDLs (ASTM D 4491 (Continued).
I 50 mm constant head 10 mm constant head

Permitt
Identific Time Volume Permittivity Time Volume Prt

# Date Std. ivity Mea Std.
ation (s) (cm3) tJ (s') Mean Dev. (s) (cm 3) t (s') n Dev.

8.77 434.4 0.47 33.53 693.3 0.97
8.78 425.0 0.46 14.27 288.2 0.95

1 11/27/07 8.33 391.8 0.44 0.44 2 18.42 360.0 0.92 0.92 *9002 02
7.55 338.1 0.42 19.36 368.7 0.90

10.61 444.6 0.39 17.89 333.4 0.88
7.95 558.2 0.66 29.55 559.4 0.89
6.92 474.0 0.64 25.67 484.5 0.89

2 11/27/07 6.15 405.9 0.62 0.62 38 20.23 379.8 0.88 0.89 3,, 02 03
7.15 444.7 0.58 17.89 336.2 0.88

T, _. _, 7.70 468.4 0.57 17.52 328.5 0.88

7.17 362.9 0.48 29.67 598.5 0.95
17.36 839.2 0.45 19.23 375.3 0.92uw 1.5E- 3.9E-3 11/27/07 10.48 515.6 0.46 0.46 02 22.30 421.1 0.89 0.89 02

7.14 343.3 0.45 17.77 327.2 0.87

8.05 371.4 0.43 18.33 332.4 0.85
7.08 485.2 0.64 22.87 391.8 0.81
7.09 478.7 0.63 22.20 384.0 0.8143.6E- 201 5. .2 01 6.4E-

4 11/27/07 8.05 503.7 0.59 0.60 02 20.15 352.7 0.82 0.81 03
6.92 421.5 0.57 22.30 385.4 0.81
5.55 333.7 0.57 27.42 476.4 0.82



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permittd.
ID Date (s) (cm3) qi (s-) Mean Dev. (s) (cm3) -ivity ( Std.

8.62 401.6 0.44 33.23 541.6 0.77

1 11/27/07
16.55 727.5 0.41
9.09 392.9 0.41
8.05 345.8 0.40

0.41
1.6E-

02

20.30 321.0 0.74
22.95 354.6 0.73
17.81 249.5 0.66

4.8E-
02

0.71

8.73 367.3 0.40 23.02 326.2 0.67

w
1- 0

11.61 718.8 0.58 21.20 333.9 0.74
6.98 425.4 0.57 20.93 327.5 0.743.7E- 3,9E-

2 11/27/07 7.95 456.5 0.54 0.54 24.21 369.0 0.72 0.7102 02
8.92 487.9 0.51 22.73 333.2 0.69
9.05 477.8 0.50 20.31 279.2 0.65

11.34 286.9 0.24 39.61 439.1 0.52
15.80 369.8 0.22 28.02 299.3 0.5031.3E- 429 53 09 09 2.2E-

11/27/07 15.55 351.8 0.21 0.22 02 42.98 451.3 0.49 0.49 02
15.09 332.4 0.21 33.59 352.2 0.49
12.25 265.9 0.20 .__1__ 28.14 275.8 0.46
11.02 474.7 0.41 38.52 436.6 0.53

4 11/27/07
9.70 397.0 0.38
9.46 354.2 0.35
8.09 289.5 0.34

0.36
3.5E-

02

29.17 333.9 0.54
34.39 384.4 0.53
29.45 326.4 0.52

0.53
1.1E-

02

12.36 418.9 0.32 31.39 340.2 0.51



Table S2. Permittivitv of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Time VouePermitt
Time Volume Permittivity Std. (s) V m P-evitt StID (cm3) qi (s) Mean Dev. (sMcm 3) -i vis" Men D.(S Mea (&). Mea (eS
16.68 630.2 0.36 28.45 535.5 0.89

1 109/11/08
12.48 457.5 0.34
16.87 584.5 0.33
14.61 482.0 0.31

0.34
2.7E-

02

23.05 416.8 0.85
24.45 429.6 0.83
24.84 426.2 0.81

0.83
4.4E-

02

13.67 550.8 0.38 31.83 519.7 0.77

zLU
-j
LU

C-
CD

12.48 921.2 0.69 26.17 644.2 1.16

8.02 573.9 0.67 14.02 333.0 1.12
2 09/11/08 8.20 570.2 0.65 0.65 02- 18.71 411.6 1.03 1.08 02

10.55 698.8 0.62 17.37 391.5 1.06
12.56 796.6 0.60 19.45 423.2 1.02 1
15.86 462.1 0.27 10.23 514.5 2.36
17.33 489.5 0.27 14.89 725.1 2.2931.7E- 77 371 22 2.3 1.1lE-

09/11/08 16.52 453.8 0.26 0.25 02 7.78 377.1 2.28 2.23 01
14.53 371.6 0.24 12.08 546.0 2.13
13.40 334.4 0.23 12.39 554.0 2.10
8.83 734.1 0.78 20.45 327.9 0.75

4 09/11/08
6.42 516.2 0.76
7.39 542.7 0.69
7.40 511.4 0.65

6.9E-
0.70 02

32.70 513.4 0.74
41.30 635.3 0.72
45.55 681.4 0.70

0.72
2.8E-

02

13.17 1 868.7 0.62 28.86 419.3 0.68
13.17 I 868.7 0.62 28.86 419.3 0.68



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

ID Date Time Volume Permittivity Std. me Volume Permitt
(s) I(cm3) t (s"1) Mean Dev. (s) (cm3) (S.)

43.05 337.8 0.07 38.08 218.5 0.27

1 07/11/08
53.08 421.3 0.07
43.10 345.6 0.08
37.80 299.5 0.07

0.07
1.1E-

03

51.96 283.7 0.26

39.71 190.7 0.23
41.11 182.4 0.21

51.03 393.2 0.07 43.59 181.0 0.20

0
C.,

12.14 424.0 0.33 20.95 406.5 0.91
12.52 407.1 0.31 35.83 645.1 0.85

2 07/11/08 15.23 446.9 0.28 0.28 39 21.25 338.7 0.7502
17.09 450.1 0.25 27.11 407.0 0.71
9.80 246.1 0.24 20.95 281.3 0.63

22.39 771.6 0.32 40.36 271.3 0.32
13.80 450.6 0.31 46.05 301.0 0.313 ~~~~~3.5E- 6.1 365 03

07/11/08 11.17 336.9 0.28 0.28 02 61.11 386.5 0.30
13.02 371.1 0.27 33.58 208.9 0.29
15.30 379.6 0.23 30.46 183.5 0.28

4

10.36 754.2 0.68 18.45 390.5 1.00

07/11/08
14.08 956.9 0.64
9.64 608.5 0.59
10.36 619.4 0.56

0.60
5.8E-

02

13.48 283.8 0.99
15.65 325.2 0.98
15.92 313.4 0.93

8.42 485.1 0.54 12.33 236.6 0.90
I 8.42 I 485.1 I 0.54 12.33 236.6 0.90



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
50 mm constant head 10 mm constant head

Permitt
eTim olume Permitvit Time VolumeID # Date m3 ()St. () CM i Std.

(s) (cm3) J (s) Mean Dev. (s) cm s Mean Dev.__ _ _ _ _ __ _ _ __ _ _ _ _ _ __ _ __ _ __(s) () M an Dv
11.42 742.4 0.61 25.23 322.5 0.60

1 07/11/08
10.40 604.7 0.55
12.05 649.3 0.51
9.77 491.3 0.47

0.52
6.5E-

02

23.86 297.4 0.59
18.65 231.0 0.58
20.86 252.9 0.57

0.58
1.4E-

02

9.83 468.0 0.45 23.28 279.6 0.56

0
U
C.9

15.11 769.9 0.48 24.70 407.5 0.78
7.05 336.3 0.45 19.80 316.1 0.75

2 07/11/08 10.59 479.6 0.43 0.43 02 24.89 381.2 0.72 0.74 02
10.52 446.7 0.40 19.18 298.7 0.73
9.86 403.5 0.38 20.86 314.5 0.71
7.98 545.7 0.64 23.86 372.4 0.73
5.61 353.5 0.59 22.89 350.2 0.72

3 07/11/08 9.02 533.3 0.56 0.56 02 28.21 421.3 0.70 0.71 02
9.80 546.8 0.52 27.67 404.7 0.69
9.83 517.4 0.49 22.61 351.0 0.73

16.31 1079.9 0.62 21.46 500.7 1.10

4 07/11/08

6.17 376.5 0.57
8.34 484.9 0.55
9.67 543.8 0.53

0.56
4.4E-

02

16.02 346.2 1.02
14.09 310.8 1.04
16.55 359.0 1.02

1.03
4.OE-

02

10.20 1551.6 0.51 15.78 332.2 0.99
10.20 I 551.6 0.51 15.78 332.2 0.99



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
__ 50 mm constant head 10 mm constant head

Identific Time Volume Permittivity Time Volume Permitt
ation (s) (cm3) v (s") Mean Dev. (s) (cm3) ivity Std.

___ ~ ~ ~ ~ ~ ~ ~ ~ M a Dev._ __ _ _______ ____ _ _ _ _ __ _ _ _-q (s-1) -Mean Dev.

1 07/11/08

19.11 600.0 0.30 47.89 215.2
14.42 394.8 0.26
14.56 366.7 0.24
15.58 357.3 0.22

0.24 3.8E-
02

59.36 255.1 0.20
44.30 185.5 0.20
51.58 210.8 0.19

0.21

0.20
7.5E-

03

15.45 325.0 0.20 52.11 228.2 0.21

0 U3

13.93 454.2 0.31 32.64 323.7 0.47
12.89 391.4 0.29 25.11 233.4 0.442.5E- 3.2E-

2 07/11/08 18.64 530.4 0.27 0.27 23.11 201.6 0.41 0.4202 02
11.61 314.8 0.25 26.90 227.9 0.40
11.87 308.2 0.24 21.15 173.3 0.39
11.61 677.6 0.55 24.17 330.4 0.64
9.95 506.2 0.48 69.08 856.6 0.58

3 07/11/08 9.84 455.0 0.43 0.45 02 28.81 343.3 0.56 0.57 0202 02
7.55 329.8 0.41 26.92 311.3 0.54
9.67 384.5 0.37 25.64 292.1 0.54
12.40 686.1 0.52 20.42 351.3 0.81

4 07/11/08
8.33 450.1 0.51
11.36 585.3 0.48
14.21 679.2 0.45

0.48
3.6E-

02

23.28 380.2 0.77
22.18 342.4 0.73
25.37 376.4 0.70

0.73 5.5E-
02

9.58 444.5 0.44 25.05 358.4 0.67



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
I_50 mm constant head 10 mm constant head

iPermit
ID Date Time Volume Permittivity 1 Std. Time Volume rtivi Std.

(s) (cm3) J (sl') Mean Dev. (s)_ (cm_) tj (s") Mean Dev.

1 07/11/08

15.86 521.4 0.31 23.02 204.6
10.52 292.8 0.26
12.77 283.9 0.21
12.80 259.9 0.19

0.23
5.6E-

02

25.03 219.9 0.41
34.05 331.9 0.46
20.36 177.9 0.41

0.42
1.9E-

02

0.42

14.48 266.9 0.17 21.36 192.4 0.42

0

M
|~

11.45 441.9 0.36 22.45 378.6 0.79
9.80 354.8 0.34 20.27 323.9 0.752.9E- 5.7E-

2 07/11/08 11.70 399.8 0.32 0.32 24.73 367.1 0.70 0.71
02 02

15.23 489.1 0.30 34.89 501.3 0.68

9.70 300.7 0.29 15.30 212.8 0.65
13.28 668.5 0.47 46.67 356.2 0.36

8.73 366.8 0.40 72.48 504.7 0.337.4E- 3.2E-
3 07/11/08 9.70 360.6 0.35 0.36 02 159.80 1017.4 0.30 0.31 02

9.67 324.5 0.32 26.42 162.5 0.29
10.68 324.0 0.29 37.03 221.3 0.28

8.78 500.0 0.54 23.36 447.6 0.90

4 07/11/08
6.65 363.2 0.51
8.83 440.6 0.47
10.86 509.2 0.44

0.48
4.7E-

02

21.17 381.3 0.85
21.02 362.8 0.81
16.64 273.8 0.77

0.81
6.3E-

02

9.52 430.7 0.43 19.84 312.4 0.74
9.52 430.7 0.43 19.84 312.4 I 0.74



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
__50 mm constant head 10 mm constant head

Time Volume } Permittivity I Std. Time Volume Permiti Std.

(S) ( (Scm3)) I s' Mean Dev. (S) (cm3) Mean Dev.______I___nD_
13.65 462.9 0.32 30.77 625.1 0.96

1 08/07/08
15.89 487.8 0.29
16.14 404.2 0.24
24.52 544.1 0.21

0.25
5.5E-

02

22.50 455.1 0.95
59.83 1154.3 0.91
24.14 431.1 0.84

0.87
1.OE-

01

18.56 370.0 0.19 25.18 382.6 0.71

a
0
0

LU
0z

C-)
C.,

C-)
0

12.43 568.0 0.43 27.52 240.3 0.41
13.14 571.0 0.41 30.09 261.5 0.414.7E- 8.0E-

2 08/07/08 8.96 356.2 0.37 0.37 28.36 245.0 0.41 0.4002 03
10.83 399.3 0.35 44.36 373.3 0.40

13.67 454.9 0.31 45.55 380.4 0.39
9.45 676.4 0.67 44.27 987.6 1.05

9.73 698.4 0.67 22.11 473.1 1.01
3 08/07/08 8.92 627.2 0.66 0.65 17.14 351.3 0.96 0.98 0202 02

8.89 606.9 0.64 19.27 388.3 0.95
9.83 635.4 0.61 17.12 333.6 0.92

32.30 516.5 0.15 16.33 356.7 1.03

4 08/07/08 F 18.33 292.0 0.15
26.77 417.9 0.15
21.71 3,43.4 0.15

0.15
2.2E-

03

14.92 314.3 0.99
18.08 381.3 0.99
20.20 398.7 0.93

0.97
4.2E-

02

22.95 354.1 0.15 16.58 329.2 0.93



Table S2. Permittivity of GDLs (ASTM D 4491) (Continued).
I 50 mm constant head 10 mm constant headPermitt

Time Volume Permittivity Std. Time Volume t S
D #_ Date_ (s) (cm3) tl (s") Mean Dev. (s) (cm3) iity(s') Mean Dev.

6.71 441.3 0.62 29.78 760.3 1.20

1 08/07/08
7.48 491.3 0.62
8.80 569.9 0.61
6.83 432.4 0.60

0.60
2.6E-

02

16.42 400.6 1.15
24.58 585.9 1.12
12.52 293.1 1.10

1.13 4.5E-
02

8.70 513.2 0.55 14.48 334.0 1.08

a
0
0

0z

In
L)

6.77 485.8 0.67 19.52 335.9 0.81
10.77 758.6 0.66 23.48 389.8 0.784.2E-1.9E-

2 08/07/08 9.61 638.0 0.62 0.63 42 17.12 284.2 0.78 0.7802 02
8.05 516.1 0.60 19.77 322.5 0.77

7.58 460.9 0.57 19.17 309.6 0.76
7.90 412.4 0.49 23.67 433.2 0.86

14.68 751.2 0.48 20.52 371.1 0.852.1E- 3.2E-
3 08/07/08 11.33 564.8 0.47 0.47 16.70 297.7 0.84 0.8302 02

9.64 461.6 0.45 22.86 391.0 0.80
9.11 426.5 0.44 19.64 327.3 0.78
9.23 787.8 0.80 22.05 370.6 0.79

4 08/07/08
10.83 882.7 0.77
8.40 622.4 0.70
8.68 594.5 0.64

0.70
8.6E-

02

17.83 300.2 0.79
17.14 283.6 0.78
27.02 440.9 0.77

0.77
2.OE-

02

8.14 512.2 0.59 21.78 343.8 0.74



Table S2. Permittivitv of GDLs (ASTM D 4491) (Continued).
__50 mm constant head 10 mm constant head

Time Volume Permittivity Std. Time Volume Permitt Std.

Ie (s) (cm3) q (s) Mean Dev. (s) (cm3) (S) Mean Dev.

7.53 508.7 0.64 21.08 521.4 1.16

1 08/07/08
8.67 554.0 0.60
10.27 593.0 0.54
10.45 521.6 0.47

0.53 9.3E-
02

11.89 282.2 1.12
15.78 366.5 1.09
16.67 412.3 1.16

1.13 3.4E-
02

9.87 428.6 0.41 17.77 415.2 1.10

a
0
0

z

I-wC.,
i

7.73 685.8 0.83 40.05 744.0 0.87
7.64 660.2 0.81 25.77 445.3 0.815.6E- 1.1E-

2 08/07/08 8.27 691.2 0.79 0.77 22.42 361.2 0.76 0.7402 01
7.52 592.1 0.74 21.52 297.4 0.65
10.23 757.0 0.70 24.02 315.2 0.62
10.83 618.3 0.54 23.95 594.4 1.17
10.20 580.4 0.54 16.77 392.8 1.101.9E- 5.6E-

3 08/07/08 7.30 407.8 0.53 0.52 16.83 385.1 1.08 1.0802 02
9.87 530.4 0.51 14.83 327.6 1.04

9.58 501.8 0.49 16.67 364.1 1.03
14.31 1172.7 0.77 30.52 545.8 0.84

08/07/084
5.73 465.2 0.76
8.73 650.5 0.70

17.05 1179.0 0.65
0.70

6.9E-
02

68.45 1106.4 0.76
20.14 495.6 1.16
13.11 317.8 1.14

1.00
1.9E-

01

1 7.77 505.6 0.61 11.67 274.4 1.11



Table S3. Ply adhesion (N/rn) of GDLs (ASTM D 7005).
APPLE VALLEY ALTAMONT

Composite Lys. Base Clay-Lys. Base-1 CMP-GC3
A B A B A B

1 241 276 314 388 935 844
2 383 228 312 298 1168 694
3 312 399 392 274 548 686
4 325 435 378 423 742 976
5 465 438 302 387 564 1179

BOARDMAN

Composite 1 Upper Thin Cover Thick Cover 3
A B A B A B

1 1199 1107 762 1038 870 947
2 873 796 771 795 724 833
3 563 266 769 755 719 610
4 288 451 696 838 871 779
5 219 763 757 652 576 769

CEDAR RAPIDS
Clay Bottom I Composite Bottom Bottom Composite 4

A B A B A B
1 311 688 309 276 148 237
2 293 611 330 302 265 142
3 269 522 164 245 223 198
4 547 286 166 283 265 258
5 471 243 172 1 220 155 219

EAU CLAIRE
TP1-GC-1 TP1-GC-2 TP1-GC-3

A B A B A B
1 374 287 309 228 204
2 48 - 379 321 222 190
3 240 32 363 428 200 105
4 - - 387 305 124 223

5 31 294 292 373 47 238
* All results are in N/m.
*A and B represent a randomly assigned top and bottom of the sample.
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Table S3. Ply adhesion (N/m) of GDLs (ASTM D 7005) (Continued).
EAU CLAIRE

TP2-GC-1 TP2-GC-2 TP2-GC-3
A B A B A B

1 439 479 409 767 384 414
2 505 413 622 322 470 354
3 575 438 249 850 543 283
4 538 438 751 260 467 568
5 693 398 136 726 356 486

EAU CLAIRE
TP3-GC-1 TP3-GC-2 TP3-GC-3

A B A B A B
1 453 331 647 383 316 487
2 540 454 694 431 442 438
3 500 494 516 485 601 359
4 327 401 354 527 607 411
5 372 516 362 474 551 476

EAU CLAIRE
TP3-GC-4 TP4-GC-1 TP4-GC-2

A B A B A B
1 130 371 593 986 514 490
2 297 329 973 231 418 524
3 179 154 686 156 424 318
4 243 336 414 787 701 428
5 409 221 241 735 637 356

EAU CLAIRE HELENA
TP4-GC-3 TP4-GC-4 GC-AB1

A B A B A B
1 639 640 600 484 171 703
2 638 397 685 506 109 779
3 536 848 485 464 1053 251
4 561 362 520 535 965 724
5 648 421 495 404 71 872

* All results are in N/m.
*A and B represent a randomly assigned top and bottom of the sample.
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Table S3. Ply adhesion (N/rn) of GDLs (ASTM D 7005) (Continued).
OMAHA

GC-CB GC-A1B GC-A2B

A B A B A B
1 297 216 337 514 312 124
2 322 226 472 308 395 254
3 193 287 398 444 260 365
4 345 217 362 562 415 266
5 336 218 504 562 359 129

UNDERWOOD
GC-CC3 GC-CC5 GC-ET

A B A B A B
1 666 338 356 533 1178 2065
2 101 725 270 548 1532 1234
3 533 665 858 379 1466 1595
4 792 962 909 347 1206 1252
5 658 391 647 191 1095 1609

* All results are in N/rn.
* A and B represent a randomly assigned top and bottom of the sample.
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