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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)

B-1



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)
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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 0.138 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

C-59



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
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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

C-79



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
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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 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

C-82



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

C-89



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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47.5
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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

0.030
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0.a40
0.-40
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0.743
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0.057
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:.M4004

L.4E-o4

6.57008

1.570E0

0.57008

6.57E0
6.3 008

14500

070 002 00•6 00 o -08 Q014 0 .10 6 0 .6

W E

lh

C-97



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

C-107



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)
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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
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/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)

D-24



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

D-27



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

D-28



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

D-34



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)

D-51



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!!
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Hydraulic Conductivity Test - Helena - Store-and-Release Cover
ASTM D 5084 - 00

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

Inflow Pressure 41.1 psi
Outflow Pressre = 40.0 psi

Pressure Difference= 1.1 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, i = 5.0

Diameter of San
Lengit of Sa

Area of Sample, A = 729.66 cm
2

Sample Volume, V= 11120.0 cm
3

an= 1 cm

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

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

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

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

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

1 OOE-06 L .j

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

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

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

Inflow Pressure = 41.0 psi
Outflow Pressre = 40.0 psi

Pressure Difference= 1.0 psi
Effective Stress= 1.5 psi

Hydraulic Gradient i = 4.0

m.
Dia mneter of Sample, D = 30.5 cm

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

SampleVolumeV= 12741.7 cm3

a1 = 1 cm
2

ag= I cmz

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

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

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

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

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

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

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

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

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

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

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

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

1.OOE-03

1.OOE-04

kI.DlE-05 I I I I

0.0 0.5 1.0 1.5
Elapsed Time (minI)

2.0 2.5
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Hydraulic Conductivity Test
ASTM D 5084 - 00

ist Side North Pit 0-30 cm

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

Effective Stress = 1.5 psi
Hydraulic Gradient. = 8.5

Sample Volume, V 1505.8

a,= 1 cm 2
Welaht of wet sample =

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

0.0 Qt=3 HO DryDensity= 0.00 1 I

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

I 2 (a I M
-3.83

1.00E-03

I10E-0C
0.0 5.0

i

10.0 16.0

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

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

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference= 0.5 psi
Effective Stress = 1.5 psi

Hydraulic Gradient i = 4.3
Weight of wet sample =

Wet Density= 0.0 1/cm3

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

Area of Sample, A = 190.09 cm2

Sample Volume, V = 1569.2 cm3

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

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

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

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

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

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

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

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

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

1.OOE-03

jl.OOE.04

1.00E-05
0.0 5.0 10.0 15.0

Elapaed Time (min)

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

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

= A2 cm
2

Oulllow Pressre = 40.4 psi
Pressure Difference = 0.3 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, I = 4.7

Sample Volume, V = 170.3 cm
3

aZ = I cm
2

ao= 1 cm'

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

21.94% (%)
2.12 g/cm

3

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

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

Dole, ninlm

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

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

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

Inflow IOutFiowI At I H I Mme K

1.0 C

1.0

1.0

1.0
1.0
1.0
1.0
1.0

1.0

1.0

1.0

1.0
1.0
1.0
1.0

1.0
1.1
1.0
1.0

12.

2.
1.5

2.

1.5

21

72-3

123

2.
1.5

2

2.

-TV

1.1
2V

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

I ODE-03

I1.00E-04

l.00E-05

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

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

Inflow Pressure = 42.4 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 2.4 psi
Effective Stress = 1.49 psi

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

Wet Density = 1.6 gkcm 3

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

Area of Sample, A = 750.1 cm2

Sample Volume, V = 15241.4 cm 3

ai = 4 Cm
2

aA = 4 cmZ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Cvý-Ea NO• PI I2-24"

I.DE0

1005.-04

I.DDE00

11'

0.0 1.0 2.0 3.0 4.0 0.0 6.0 7.0

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

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

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

2

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

Effective Stress 1.5 psi am = 1 cm
2

Hydraulic Gradient, i = 7.8 ao• = 1 cm

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

Wet Density = 1.8 p1cm
3  

Dry Density = 1.83 g/cm
3

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.00E-03

J1.00E-04

1.00E-05 I I I I I I

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

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

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress = 1.5 psi

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

Wet Density= 1.8 gACM3

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

Area of Sample, A = 38.32 cm 2

Sample Volume, V = 175.2 cm3

a, = 1 cmO
aj= 1 cmz

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

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

(9 (9) 9) %

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

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

5  
14960 12.9 4.0 4.97E-05 1.0 2 2

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.OOE-04

1.OOE.05

O 1.00E-06

x 1.00E-07

0.0 500.0 1000.0 1500.0
Elapsed Time |mdn)

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

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

Inflow Pressure = 41.0 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 1.0 psi

Effective Stress= 1.6 psi

Hydraulic Gradient i 4.0

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

Area of Sample, A = 729.66 cm 2

Sample Volume, V = 12973.3 cm 3

amn= 1 cm,
aout= 1 cm"

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

3 Dry Density = 1.85 glcm
3

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

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

0:00:00 . 123.9 0 1.4 0.7
0.00:04 7.0 17.2 4w. 1. 1 4.57E-04 0.0 7 684
0:00:11 1.0 12.3 7.0 0.5 0.2 2.30E-04 1.0 5 5
0.'00:18 1.0. 8.8• 7.0 -7.4 0.3 2.06EF-04 140 4 &.9

0:00:24 19.5 5.6 6.0 -13.4 0.4 203E-04 1.0 3 3
0.100:31 22 , 2.6 7.0 -19.4 045 1.94E-G4 .0- 3 3

000:00 0.0 24.1 -31.0 24,1 0.5
0'004 7.5 17.4 4.0 10.4 2.6 4.77E-04 1.0 7 6.7
0.00:10 11. 12.3 6.0 1.4 0.7 240E-04 1.0 4.5 4.5
0.00:17 15.0 8.1 7.0 -6.7 2.8 2.215-04 1.14 43.
0:00:23 17.0 5.7 6.0 -12.8 0.9 105E-04 1.0 3 3.1
0.-00:30 21.0 2.0 7.0 -18.7 1.0 18835-04 1.0 3 39
0:00:00 0.5 24.1 3n.0 24.1 100
0.00:04 7.€ 17.3 4.0 10.3 1.1 4.81E-04 1.0 7 6,8
0,00:10 11.45 12.7 G.0 1.2 11.2 243E-04 1ý0 4.5 4.0
0..1016 15.CT 9.3 8.0 -F.7 1.3 -- 0•EMT-04 1.0 3.5 374
0.'00:.22 18.0 0.3 6.0 -11.7 1.4 1.98E-04 1.0 3 3
0,400:29 2140 3.2 7.0 -17.8 1.5 1.O1E-O4 1.0 3 3.1
0:00:00 0.0 24.0 -N9.0 24.0- .5
0-00:04 7.0 17.2 4.0 10.2 1.6 4682E-04 1.0 7 &B8
0t0:1M0 11,0 13.2 0.0 2.2 1.7 1 2.12E-04 10 4 4
0.400:15 14.0 10.2 5.0 -3.8 148 ZIOE..04 I1.0 3 3
0,00:21 17.0 7.3 6.0 -9.7 140 1.89E-04 1.0 3 29
0MIS2 19.51 4,6 5.0 -14.9 1.9 219E-04 1.1 2.5 2.7
0-00):00 0.0 24.0 -20.0 240 24U0
0,00:04 6.56 17.7/ 4.0 11.2 2.1 4.44E-04 1.0 0.5 8.3
0.00:10 11.0l 13.2 0.0 2.2 2.2 2.3SE'04 1.0 4.5 4.5
0*00:15 14.0j 10.2 5.0 -3.8 2-.-3 Z1E-4 103 3-
0.00:21 17.0l 7.3 6.0 -9.7 244 1.8915-041 1.0 3 2.9
0:00:29 19.51 4.6 5.0 -14.9 2.4 2.19E-04 1.1 2.5 Z.7

0:000 00 24.1 -26.0 24.1 2.5
0.'00:04 0.5= 17.8 4.0 11.3 2.6 4.4415-04 1.0 0.5 0,3
0:W1:10 11.0 1363 0.0 2.3 217 2.37E-04 1.0 4.5 4.5-
0:00:5 -14.0 -10,€ 50 - 4. 70 1 2.8 2.21E-04 1.1 3 363
0O0:O21 17.0 7.0 am0 -10.0 2.9 1.93E-04 1.0 3 3

0 : 0 2 0 0 4 .0 .0-1.0 3 .0 7 1 3 E -0 4 1 .0 3 3
0,'00:331 22.51 1.41 8.0 1-21.1 3.1 200E-04, 1.0 2.5 2z6

1.00E-03

.i.

1.00E-06

I- - '- %- b.,. ~

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

a*.•dTinme (min)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover

Sample I.D. South Pit 0-30 cm Test Date :

Outflow Pressre = 40.0 psi

Pressure Difference = 1.0 psi

Effective Stress = 1.5 psi

Hydraulic Gradient, i = 3.7

Area of Sample, A = 729.66 cm2

Sample Volume, V = 13900.0 cm
3

ai= I cm,

aw= 1 cm,

Weight of wet sample= 23400.1 g Sample Water Content = 8.41% (%)
Wet ensty = 1.7 gfcm

3 Dry Densiy = 1.68 g/cm
3

K= a. *a L L4f(AF/I)1 C # " - wrofCan[+WT of Can olWater

. + A210.3J 433.121 403.42 1 8.41%

Date, Time Inflow OutFlow At H ime K Q1 C6 Q4. _ _

(ae) (cm) (min) (cmlaec) ____ ___

0:0000 0.0 24.0 0.0 24.0 0.0
0:00105 5.3 20.0 5.0 14.7 0.1 2.71 E- 0.8 5.3 4
0:00:15 78 ia.0 1 7.10O-05

0:0029 10.1 1.0 14.0 5.8 05 5.E-05 0.9 2.3 2
0:OOA.4 12.0 14.0 15.0 2.0 0.7 4.57E-05 1.1 1.9 2
0:01:01 13.8 ii.8 17.0 -2.0 1.0 4.37E-05 1.2 1.8 2.2
0:01:1 16.8 10.01 18.0 1-5. 1.3 4.150-0 0.9 2 1.8
0:01:38 17.5 8.0 19.0 -9.5 I.e 4.08-05 1.2 1, 2
0:01.19 19.2 .01 21.0 -13.2 2.0 3.90E-05 1.2 1.7 2
0:0221 20.9 4.0 22.0 -18.9 2A 3.97E-0 1.2 1.7 2
0:00:00 0.0 24.0 -141.0 24.0 N
0:00:0e 5 20.0 8.0 145 25 1.73E.04 0.7 5.5 4
0:00:21 8.0 17.8 13.0 9.8 2.8 5.720-0 0.9 2.5 2.2
0:00:.34 10. 18.0 13.0 8.0 3.0 4.8-05 0.9 2 1.8
0:00A9 1. 1. 150 2.1 3.2 4.56E-05 1.1 1.9 2
0:01.61 13.7 12.0 17.0 -1.7 3.5 4.14E-05 1.1 1.8 2
0:0124 15.5 10.0 18.0 -5.5 3.8 4.13E-05 1.1 1. 2
0:014A3 17.3 .0 19.0 -9.3 4.1 4.150-05 1.1 1.8 2
0:02:03 18.9 8.0 20.0 -12.9 45 347E-05 1.3 1.8 2
0:02261 20.8 4.0 23.0 -16.8 4.8 3.99E-05 1. 1.9 2
0:00:00 0. 24.0 -146.0 24.0 4.8
0:00:05 5.2 20.0 5.0 14. 4.9 2.8E-0 0.8 5.2 4
0:00:10 7.5 18.0 11.0 10.5 5.1 e.150-05 0.9 2.3 2
0:00:29 9.5 18.0 13.0 8.5 5.3 5.10E-05 1.0 2 2

0:01201 7.7 18. 13.0 1.3 7.6 5.10E-05 0 2 2
0:01:19 153 10 00 -3 61 41E0 11 1.2
0:01:38 170 80 10 90 G AE0 1. 17 2

0:02:22 2. . 40 -66 72 38 -5 11 I

0:00,00 . 0o 90 1. AI3E0 . .
0:00:22 77 1. 30 13 76 61E0 . .
0:00:37 . .0 1. 1 74.4 .0 22

0:01:08 13 120 1. -13 8 AE0 1. 16 2

0:01:20 15 00 1. -. 2 86 42E0 . 19 2

0:02,07 210 1.7 9
0:02:28 05 40 10 -0 97 42E0 . .

1.00E-03

E

I1.00E-04

•i ,00E-05

I I I

0.0 2.0 4.0 6,0 0.0 10:0 12.0

Bapsed 
•me (Bin)

0.0 2.0 4.0 8.0 8.0 10.0 12.0
Elapsed 1m (m ink)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084- 00

Sample I.D. 150-mm East Side South Pit 0-30 cm Test Date :
Cell Pressre = 41.7 Dal I

Inhowreaue= 40.5 DOl
Outflow Presse = 40.0 DSl

, 0 = 15.6 cm
o, L = 9.3 cm
*, A = 190.09 cm

2

Pressure Difference = 0.5 psi Sample Volume, V : 1762.4 cm
3

a,= 1 cm
2

Effective Stress - 1.5 psi

Hydraullc Gradient, I = 3.8 a,= 1 cm2

Welaht of wet sample 3330.7 a Sample Water Content = 19.61% (%M
Wet Density 1.9 a/n

3 i oDry Density = 1.89 /=cm
3

K -aAaf L ( h) can 0 wr of c.wro an~ w ofCn+V
KAAL42II1 25.02 ~F1 76 11587 19.61%

K 0-.Ia- C. Q_

S1.006-03

1.00r,04

I 1.00E-05

l I I I I I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

EM"qWs The (ran)
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sample I.D. 76-mm East Side South Pit 0-30 cm Test Date :
Cell Pressure = 41.8 psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.2 psi

Pressure Difference = 0.3 psi
Effective Stress = 1.5 psi

Hydraulic Gradient, i = 4.7
Weight of wet sample = 323.3 a

Met Density = 1.9 g/cm 3

Diameter of Sample, D = 7.0 cm
Length of Sample, L = 4.4 cm

Area of Sample, A = 38.32 cm2

Sample Volume, V = 170.3 cm3

Anf= 1 cm
2

a,, = 1 cmz

Sample Water Content = 23,77% (%)
Dry Density = 1.89 g/cm3

a. *aot L Lf(NI1). Can # WT of Can WT of Can WT of Can + Water

K,- LJ H'), + Wet Soil DrSoil Content
((g) 1a(g) I (g) 3 (%)-I(ai + o A t 30.ý)81 1184g.46 1154.95 123.77%

Date, Time Inflow OutFlow At H Time K Q.. I Qh Q. _Q.4

_ (ec) (cm) (min) (cmsec)
0:00:00 0.0 24.0 0.0 24.0 0.0
0:03:36 4.3 19.7 216.0 15.4 3.6 5.68E-05 1.0 4.3 4.3
0:0455 5.5 18.5 79.0 13.0 4.9 4.99E-05 1.0 1.2 1.2
0:06:34 7.0 17.0 99.0 10.0 6.6 5.40E-05 1.0 1.5 1.5
0:09:13 9.0 15.0 159.0 6.0 9.2 5.02E-05 1.0 2 2
0:12:39 11.0 13.0 206.0 2.0 12.7 4.50E-05 1.0 2 2
01702 13.0 11.0 263.0 -2.0 17.0 4.19E-05 1.0 2 2
0:19:53 14. 10.0 171.0 -4.0 19.9 3.75E-05 1.0 1 1
0:22:48 14.9 9.1 175.0 -5.8 22.8 3.69E-05 1.0 0.9 0.9
0:30:38 16.5 7.5 470.0 -9.0 30.6 2.90E-05 1.0 1.6 1.6
0736:07 17.4 6.6 329.0 -10.8 36.1 2.84E-05 1.0 0.9 0.9
0:41:22 18.1 5.9 315.0 -12.2 41.4 2.69E-05 1.0 0.7 0.7
0:53:48 19,0 5.0 746.0 -14.0 53.8 1.76E-05 1.0 0.9 0.9
t1641 19.7 4.3 1373.0 -15.4 76.7 9.28E-06 1.0 0.7 0.7
1:42:36 20.1 3.9 1555.0 -16.2 102.6 5.64E-06 1.0 0.4 0.4
0:00;00 0.0 24.0 -6156.0 24.0 102.6
0:02:15 2.5 21.5 135.0 19.0 104.9 5.05E-05 1.0 2.5 2.5
0:0439 4.5 19.5 144.0 15.0 107.3 4.23E-05 1.0 2 2
0:10:20 8.0 16.0 341.0 8.0 112.9 3.67E-05 1.0 3.5 3.5
0:14:15 9.7 14.3 235.0 4.6 116.9 3.07E-05 1.0 1.7 1.7
0:18:07 11.0 13.1 232.0 21 120.7 2.56E-05 0.9 1.3 1.2
0:22:08 12.0 12.1 241.0 0.1 124.7 2.17E-05 1.0 1 1
0:27:25 13.0 11.1 317.0 -1.9 130.0 1.81E-05 1.0 1 1
0:35:02 14.1 10.1 457.0 -4.0 137.6 1.47E-05 0.9 1.1 1
0:42:10 14.9 9.3 428.0 -5.6 144.8 1.33E-05 1.0 0.8 0.8
0:00:00 0.2 23.8 -2530.0 23.6 144.8
0:05:00 2.0 21.9 300.0 19.9 149.8 1.67E-05 1.1 1.8 1.9
0:10:31 3.6 20.3 331.0 16.7 155.3 1.42E-05 1.0 1.6 1.6
0:16:51 5.0 18.9 380.0 13.9 161.7 1.17E-05 1.0 1.4 1.4
0:22:34 6.0 17.9 343.0 11.9 167.4 9.95E-06 1.0 1 1
0:32:21 7.4 16.5 587.0 9.1 177.2 8.76E-06 1.0 1.4 1.4
0:38:12 8.0 15.9 351.0 7.9 183.0 6.70E-06 1.0 0.6 0.6
0:50:32 9.1 14.8 740.0 5.7 195.3 6.18E-06 1.0 1.1 1.1
0:56:05 9.5 14.4 333.0 4.9 200.9 5.28E-06 1.0 0.4 0.4
2:29:41 12.1 11.9 5616.0 -0.2 294.5 2.26E-06 1.0 2.6 2.5
0:00:00 0.0 24.0 -981.0 24.0 294.5
0:13:38 1.2 22.7 818.0 21.5 308.1 4.04E-06 1.1 1.2 1.3
0:33:13 2.5 21.3 1175.0 18.8 327.7 3.23E-06 1.1 1.3 1.4
0:47:10 3.2 20.6 837.0 17.4 341.7 2.48E-06 1.0 0.7 0.7
1:12:04 4.3 19.6 1494.0 15.3 366.6 2.18E-06 0.9 1.1 1
1:49:06 5.4 18.5 2222.0 13.1 403.6 1.63E-06 1.0 1.1 1.1
0:00:00 0.0 24.0 -654.0 24.0 403.6
0:12:32 0.7 23.4 752.0 22.7 416.1 2.26E-06 0.9 0.7 0.6
0:27:49 1.8 22.3 917.0 20.5 431.4 3.26E-06 1.0 1.1 1.1
0:41:00 2.6 21,5 791.0 18.9 444.6 2.88E-06 1.0 0.8 0.8
0:55:21 3.2 20.9 861.0 17.7 459.0 2.05E-06 1.0 0.6 0.6
1:20:21 4.0 20.1 1500.0 16.1 484.0 1.63E-06 1.0 0.8 0.8
1:42:23 4.5 19.6 1322.0 15.1 506.0 1.20E-06 1.0 0.5 0.5
2:11:57 4.9 19.2 1774.0 14.3 535.6 7.31E-07 1.0 0.4 0.4
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2:54:38 5.5 18.6 2561.0 13.1 578.2 7.81E-07 1.0 0.6 0.6
3:25:45 5.8 18.3 1867.0 12.5 609.4 5.50E-07 1.0 0.3 0.3
4:14:18 6.3 17.8 2913.0 11.5 657.9 6.02E-07 1.0 0.5 0.5
4:28:09 6.4 17.7 831.0 11.3 671.8 4.30E-07 1.0 0.1 0.1
0:00:00 0.0 24.0 -16089.0 24.0 671.8
0:10:19 1.6 22.3 619.0 20.7 682.1 7.12E-06 1.1 1.6 1.7
0:27:40 3.5 20.3 1041.0 16.8 699.5 5.46E-06 1.1 1.9 2
1:28:15 7.5 16.2 3635.0 8.7 760.1 3.84E-06 1.0 4 4.1
2:17:22 9.7 14.0 2947.0 4.3 809.2 3.14E-06 1.0 2.2 2.2
2:58:23 10.8 12.9 2461.0 2.1 850.2 2.14E-06 1.0 1.1 1.1
3:32:10 11.6 12.1 2027.0 0.5 884.0 2.04E-06 1.0 0.8 0.8
4:00:12 12.1 11.6 1682.0 -0.5 912.0 1.63E-06 1.0 0.5 0.5
4:35:54 12.7 11.0 2142.0 -1.7 947.7 1.63E-06 1.0 0.6 0.6
4:55:01 13.2 10.6 1146.0 -2.6 966.8 2.40E-06 0.8 0.5 0.4
0:00:00 0.0 24' -17700.0 24.0 966.8

0:12:43 1.3 22.7 2 763.0 21.4 979.5 4.51E-06 1.0 1.3 1.3
0:00:00 0.0 24.0 -763.0 24-.0 979.5
0:20:04 2.2 218. 1204.0 19.6 999.6 4.95E-06 1.0 2.2 2.2
0:52:16 4.4 19.5 1932.0 15.1 1031.8 3.52E-06 1.0 2.2 2.3
2:49:45 9.0 14.9 7049.0 5.9 1149.3 2.41E-06 1.0 4.6 4.6
3:09:56 9.5 14.4 1211.0 4.9 1169.4 1.81E-06 1.1 0.5 0.5
3:31:33 9.9 14.0 1297.0 4.1 1191.1 1.40E-06 1.0 0.4 0.4
4:01:27 10.5 13.4 1794.0 2.9 1221.0 1.58E-06 1.0 0.6 0.6
4:36:32 12.2 11.7 2105.0 -0.5 1256.0 4.21E-06 1.0 1.7 1.7
4:55:57 12.9 12.2 1165.0 -1.9 1275.5 3.50E-06 1.0 0.7 0.7
5:29:51 14.0 9.9 2034.0 -4.1 1309.4 3.47E-06 1.0 1.1 1.1
5:56:38 14.7 9.2 1607.0 -5.5 1336.1 3.102E-06 1.0 0.7 0.7
6:09:22 15.0 2.9 764.0 -6.1 1348.9 2.98E-06 1.0 0.3 0.3
0:00:00 0.0 24.0 -22162.0 24.0 1348.9
0:13:05 1.5 22.4 785.0 20.9 1362.0 5.26E-06 1.1 1.5 1.6
0:49:23 4.7 19.3 2178.0 14.6 1398.3 4.33E-06 1.0 3.2 3.1
1:28:18 7.4 16.5 2335.0 9.1 1437.2 4.16E-06 1.0 2.7 2.8
1:57:04 9.1 14.8 1726.0 5.7 1466.0 4.01E-06 1.0 1.7 1.7
2:55:02 11.7 1202 3478.0 0.5 1523.9 3.60E-06 1.0 2.6 2.6
3:32:53 13.1 10.8 2271.0 -2.3 1561.8 3.55E-06 1.0 1.4 1.4
0:00:00 0.0 24.0 -12773.0 24.0 1561.8
0:05:26 0.8 23.3 326.0 22.5 1567.2 6.02E-06 0.9 0.8 0.7
0:17:15 2.0 22.1 709.0 20.1 1579.1 4.63E-06 1.0 1.2 1.2

0:23:48 2.6 21.4 393.0 18.8 1585.6 4.73E-06 1.3 0.6 0.7
0:30:27 3.2 20.8 399.0 17.6 1592.3 4.44E-06 1.0 0.6 0.6
0:00:003 0.0 24.0 -1827.0 24.0 1592.3

0:05:53 0.7 23.4 353.0 22.7 1598.2 4.81E-06 0.9 0.7 0.6
0:15:19 1.6 22.5 557.0 20.9 1607.5 4.37E-06 1.0 0.9 0.9
0:22:15 2.2 21.9 425.0 19.7 1614.6 3.96E-06 1.0 0.6 0.6
0:30:30; 3.0 21. 495.0 18.2 1622.8 4.39E-.06 0.9 0.8 0.7
0:36:11 3.5 20.7 343.0 17.2 1628.5 4.36E-.06 1.0 0.5 0.5
0:43:45 1 4.1 20.1 452.0 16.0 1636.1 4.08E-06 1to 0.6 0.6
0:55:02 5.0 19.2 677.0 14.2 1647.3 4.26E-06 1,0 0.9 0.9
1:01.44 5.5 18.7 402.0 13.2 1654.0 4.15E-06 1.0 0.5 0.5
1:07:28 5.9 18.2 344.0 12.3 165.8 4.48E-06 1,3 2. ,
1:12:06 6.2 17.9 278.0 11.7 1664.4 3.78E-06 1.0 .3 20.3
1:18:42 6.7 17.4 396.0 10.7 1671.0 4.53E-06 1.0 1 0.5 0.5
1:48:19 8.5 15.6 1777.0 7.1 ] 1700.6 3.92E-06 1.0 1 1.8 1.8

1.00E-04

.> 1.00E-05

u 1.00E-06
.S

: 1.00E-07

2000.0

9 % 99 -~

I I

0.0 500.0 1000.0

Elapsed Time (min)

1500.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

South P

Outflow Pressre = 40.0 psi I Area of Sample. A = 729.66 cm 1
Pressure Difference= 1.0 psi

Effective Stress = 1.5 psi
Hydraulic Gradient, 1 = 4.0

Sample Volume, V 12973.3 cm
3

a~= 1 cm2
a,~t= 1 cm

2

Weiaht of wet sample =
Wet Density =

22888.2 a Sample Water Content = 14.73% 1%)
1.8 gkm

3 j Dr Density = 1.76 iilcm3

a17,~A * L (L ) Ca# Wof Can AT cf Can Arrofsn +[Weer

(a. +a , )±aA*N'l At 2 {3.0 1_ _ 264.22 234.78 1 14.73%

De, Time I Inflow IOut9Fow At H Time K o.
Omin) I (OmlsOC)

¶ .OOE-03

1.0015,04

I
= 1.00E-05

- -~-~ ~

0.0 1.0 2.0 3.0
Eiapsed ime (iin)

4.0 6.0
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Hydraulic Conductivity Test - Monticello - Store-and-Release Cover
ASTM D 5084 - 00

Sample LO. 150-mm East Side, South Pit 3040 Test Date:
U011 'ressure = 41. ( psi

Inflow Pressure = 40.5 psi
Outflow Pressre = 40.0 psi

Pressure Difference = 0.5 psi
Effective Stress= 1.5 psi

Liameter o0 Sample, u = io.; cm
Length of Sample, L = 8.6 cm

Area of Sample, A = 182.41 cm
2

Sample Volume, V = 1563.7 cm
3

am = 1 cm
2

aout = 1 cm,Hydraulic Gradient. i = 4.1
Weight ofwet sample= 2993.3 1 Sample Water Content= 20.66% (

Wet Density = 1.9 g/cmI Dry Density = 1.91 g/cm
3

K- .a*a. L can # TofCn fCn W o anMe
KMSoil DySoil Content

"-(g) I (g) I (g) I (%),(a *A t 2506 16788 1 4343 2066%

I - - I - I - Y - - Y - I -
Date. Time I Inflow I OutFiow I a I M I This K Q., Q., Q.

0:00:29

01:01

0.:01:16
0:0133
0101256
0.)22•7

9.

12.

17.

23.
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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ASTM D 584 - 00

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

D-96



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
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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
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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

D-126



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)
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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
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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)
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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

D-144



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,)
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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)
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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)

D-157



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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