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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 a 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 1 00s 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 a 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 1 1 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

1, 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

xxi



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 CaCI2)

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

xxii



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

a shape parameter in van Genuchten's equation

Xa shape parameter in van Genuchten's equation from as-built test section

(XLS shape parameter in van Genuchten's equation from large-scale tests

Uss shape parameter in van Genuchten's equation from small-scale tests

Ydmax maximum dry unit weight on compaction curve

O volumetric water content

O)r residual volumetric water content

0, saturated volumetric water content

0 effective saturation

49 standard deviation

xxiii





APPENDIX A - EXHUMATION PHOTO GALLERY





-U

Fia A. feather station.

I



r~3
, I~4 r~.'J. ~~Jr 1J11 ~ t4tflt,~fl ... ~SV!.

Fig A.7. Removing - sample from composite barrier. cately plating GCL to avoid disturbance.

M



Fig A.9. Removing GCL samples from composite barrier.



APPENDIX A.1 - EXHUMATION OF HELENA, MONTANA SITE

A-4



,1
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Fig. A.46. TSB data collection with narrow Mariette bottle.
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Fig. A.67. Fy analysis.
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SDRI Test - Altamont - Composite Cover

Date:
Project:

4/2/2007
Altamont

Installer: XW
Analyst: CHB

Fixed variables:
L= 150 cm
A = 22500 cm

2

a 77.69 cm2

Dp= 30.48 cm

Assume Unit Gradient in Analysis

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

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

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

i I (cm/s)

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

1.OOE+00

5

1.00E-02

1.OOE-01

2 1.OOE-04

1.OOE-05

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

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

4/20-007
Altamont

Installer: XW
Analyst: CHB

Fixed variables:
L= 150 cm

A = 22500 cm
2

a = 77.69 cm
2

Dp= 22.86 cm

Assume Unit Gradient in Analysis

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

Date: 3/30/2007
Project: Apple Valley

Fixed variables:
L = 150 cm
A = 22500 cm2

a 77.69 cm 2

Dp= 33.02 cm

Installer: XW
Analyst: CHB

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

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

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

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

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

1.OOE-03

E

V1.0OE-04

0

1.00E-05

0.00 0.50 1.00 1.50 2.00 2.50

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

L = 610 cm

A = 372100 cm
2

a = 77.69 cm 2

Dp= 25.4 cm

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

15:51
16:24 2724.4
18:07

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

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

i 1.04

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

828.1 2460 0.68 3.03E-05 2.91 E-05

2450.1 6180 2.40 1.97E-06 1.89E-06

2042.2 7260 4.42 2.49E-06 2.39E-06

1928.3 3180 5.30 1.59E-06 1.53E-06

1731.3 7200 7.30 1.22E-06 1.17E-06

1604.3 7380 9.35 7.65E-07 7.34E-07

1421.9 5340 10.83 1.52E-06 1.46E-06

1980.9 5340 12.32 3.89E-06 3.73E-06

1787.0 6360 14.08 1.35E-06 1.30E-06

1535.0 7560 16.18 1.48E-06 1.42E-06

1446.0 3540 17.17 1.12E-06 1.07E-06

Avg K
1 .27E-06

1.OOE-04

E

- 1.00E-05

1.00E-06

1.00E-07 . . . . . . .

0.00 5.00 10.00 15.00 20.00

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

2

a = 77.69 cm
2

Dp= 25.4 cm

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

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

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

Avg K
2.13E-06

1.OOE-04

E

1.OOE-05

0

1.00E-06

1.00E-07 . . . . .

0.00 5.00 10.00 15.00

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

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

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

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

Inflow
Date, Time Reading Inflow At t Q K

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

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

Average IAE-05

I .OE-04

*~I.OE-05

-5

1.QE-OS
0.0 2000.0 4000.0 6000.0

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

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

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

a = 77.69 cm 2

Dp= 35.56 cm

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

Avg K
8.50E-05

1.OOE-03

z

1.00E-04 4%. °.

1.OOE-05
0.00 0.50 1.00 1.50 2.00

Elapsed Time (h)

B-8



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
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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)
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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
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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
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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
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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"

C-28



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)

C-34



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

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

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

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

Field Hydraulic Conductivity
1.79E..07 m/s

" 1.0E-10

1.0E-09

"• 1.OE-08

.2
8 1.0E-07

1.OE-05

0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02
Days
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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

C-65



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

C-66



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

C-74



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)

C-75



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

TRIAL 5
Test ID: CPS-SE

Project: Cedar Rapids

FIXED VARIABLES
d (cm) = 1.905

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

Final Time: 14:28:40

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

14:10:13 28.0
14:12:09 25.0

14:14:22 22.0

14:15:51 20.0
14:20:54 13.5

14:25:53 8.3
14:28:48 4.7

Installer: XW
Analyst: CHB

PITTED VARIABLES
a (s7')= 0.0003048

H* (m) = 0.00
H. (m) = 0.80

MSE (mW) = 2.84E-06
Bias (m) = 6.95E-1 1

Z4 COMPUTATIONS

SOLUTION -TRIAL I
K (mis) - 1.06E-07

Total Time (d) = 0.01 0.3 hrs

Z (m) t (a) Fit Z (m) a (m) ' (m)
0.80 0.00 0.799 -1.40E-03 1.96E-06
0.77 116 0.772 8.55E-04 7.31 E-07
0.74 249 0.741 2.2SE-04 5.11 E-08

0.72 - 338 0.721 4.12E-04 1.70E-07

0.66 641 0.658 1.84E-03 3.40E-06

0.60 940 0.600 -3.39E-03 1.15E-05
0.57 1115 1 0.569 1.45E-03 2.11E-06

Water Level

Scal
z L*R Standpipe

J F (iameter = d)

4. 4-4 4

Chlasson Solution:

Chlasson, P. (2005), Method of
interpretation of borehola failing-head tests
performed in compacted clay liners,
Canadian Geolachnical J., 42, 79-90.

+ 4-4

4. 4. I 4.
4 4-1-4

4. + 4 4

+ + I -t
4 + 4 4

Zt = Hoe-at - H *

K = d2
11 Q

I.

SOLUTION FOR GRI
tI a)

0
56
112
167
223
279
335
390

502
558
613
669
725
781

892
948

1004
1059
1115

iPHING
z (iM)
0.799
0.786
0.773
0.760
0.747

0.734
0.722
0.710
0.698
0.686
0.674
0.663
0.652
0.641
0.630
0.620
0,609
0.599
0.589
0.579

0.569

Data and Fitted Solution
0.90 0 Sedesl

0.804

0.70

0.60

0.50
0.40

0.30

0.20

0.10

0.00 200.00 400.00 600.00 800.00 1000.00 1200.00

Time (s)

At(s) = 56
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

Equilbirum Evaluation & Steady Hydraulic Conductivity Determination

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

1 0.027 0.027 1.41E-07
2 0.026 0.053 1.36E-07
3 0.015 0.068 1.30E-07
4 0.013 0.081 9.99E-08
5 0.013 0.094 1.06E-07

Field Hydraulic Conductivity
1.23E-07 m/s
1.23E-05 cn/s

:F 1.OE-10
E

1.OE-09

'• 1.OE-08

0
0 1.OE-07 _ _ _ _ _ _ _

! 1.0E-06

1.OE-05
0.00 0.02 0.04 0.06 0.08 0.10

Days
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project:
Date:
Test ID:

Helena
08/19/08
1

Installer XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R, (cm):

L (cm):

Temporal Variables:

Time
8/19/08 15:00
8/19/08 16:27
8/19/08 17:02
8/20/08 7:50

8/20/08 15:00
8/21/08 8:05

8/21/08 12:30
8/21/08 16:05
8/22/08 8:27

8/22/08 12:40
8/22/08 16:00
8/23/08 7:46

8/23/08 11:57
8/23/08 15:42
8/24/08 7:55

8/24/08 12:11
8/24/08 15:37
8/25/08 8:22

30.48

79.8

10

60.96

R (cm)
38.5
43.3
45

89.3
38.1
55

57.3
58.7
40

41.6
42.6
47.2
49.1
50.5
49

51.4
52.7
59.0

Computations:

Q•(cm 3
/s) Time (d) K (cm/s)

7.34E-02 0.060 1.23E-05

6.46E-02 0.085 1.09E-05
6.64E-02 0.701 1.12E-05

-1.58E-01 1.000

2.19E-02 1.712 3.69E-06
1.15E-02 1.896 1.94E-06
8.66E-03 2.045 1.46E-06
-2.53E-02 2.727
8.41E-03 2.903 1.41E-06

6.65E-03 3.042 1.12E-06
6.46E-03 3.699 1.09E-06

1.O1E-02 3.873 1.69E-06
8.29E-03 4.029 1.39E-06

-2.05E-03 4.705
1.25E-02 4.883 2.1OE-06
8.39E-03 5.026 1.41E-06

8.34E-03 5.724 1.40E-06

Average 1.58E-06

Time (d)

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

1.00E-05

._ 1 .O O E -0 6

1.00E-07
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project:
Date:
Test ID:

Helena
08/19/08
1

Installer: XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm2
):

R. (cm):

L (cm):

30.48

79.8

10

60.96

Temporal Variables:

Time R (cm)
8/19/08 14:07 30.5
8/19/08 15:47 37
8/19/08 17:02 40.5
8/20/08 8:43 60
8/20/08 9.35 61.4

8/20/08 15:00 64.5
8/21/08 8:05 73

8/21/08 12:30 74.6
8/21/08 16:05 76
8/22/08 8:27 40.5

8/22/08 16:00 42.1
8/22/08 16:00 43
8/23/08 7:46 47.1

8/23108 11:57 48.75
8/23/08 15:42 50.3
8/24/08 7:55 55.3

8/24/08 12:11 56.9
8/24/08 15:37 58.2

8/25/08 8:22 63.4

Computations:

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

8.64E-02 0.069 1.45E-05
6.21E-02 0.122 1.04E-05
2.76E-02 0.775 4.63E-06
3.58E-02 0.811 6.02E-06
1.27E-02 1.037 2.13E-06
1.10E-02 1.749 1.85E-06
8.03E-03 1.933 1.35E-06
8.66E-03 2.082 1.46E-06
-4.81E-02 2.764
4.70E-03 3.078 7.90E-07
#DIV/0! 3.078

5.76E-03 3.736 9.69E-07
8.73E-03 3.910 1.47E-06
9.18E-03 4.066 1.54E-06
6.83E-03 4.742 1.15E-06
8.31E-03 4.920 1.40E-06
8.39E-03 5.063 1.41E-06
6.88E-03 5.760 1.16E-06

Average 1.28E-06

Time (d)

0.00 5.00 10.00 15.00 20.00 25.00
1.00E4:04 . . . . . . . . . . . . . . . . . . . . . .

1.OOE-04

S 1.00E-06

1.OOE-07
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project:
Date:
Test ID:

Helena
08/19/08
1

Installer: XW
Analyst: JS

Fixed Variables:
Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

30.48

79.8

10

60.96

Temporal Variables:

Time R (cm)

8/19/08 14:08 45.7
8/19/08 15:47 48.8
8/19/08 17:02 50.8
8/20/08 8:43 67
8/20/08 9:35 68.5

8/20/08 15:00 71.7
8/21/08 8:05 81

8/21/08 1230 83
8/21/08 16.05 84.5
8/22/08 8:27 38.9

8/22/08 12:40 40.7
8/22/08 16:00 41.7
8/23/08 7:46 47

8/23/08 11:57 49.4
8/23/08 15:42 50.2

8/24/08 7:55 54.5
8/24/08 12:11 56.6
8/24/08 15.37 58.0
8/25/08 8:22 62.1

Computations:

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

4.16E-02 0.069 7.OOE-06
3.55E-02 0.121 5.96E-06

2.29E-02 0.774 3.85E-06

3.84E-02 0.810 6.45E-06

1.31E-02 1.036 2.20E-06
1.21E-02 1.748 2.03E-06
1.OOE-02 1.932 1.69E-06
9.28E-03 2.081 1.56E-06

-6.18E-02 2.763
9.46E-03 2.939 1.59E-06
6.65E-03 3.078 1.12E-06

7.45E-03 3.735 1.25E-06

1.27E-02 3.909 2.14E-06
4.74E-03 4.065 7.97E-07
5.88E-03 4.741 9.88E-07
1.09E-02 4.919 1.83E-06

9.03E-03 5.062 1.52E-06
5.43E-03 5.760 9.13E-07

Average 1.31E-06

Time (d)

0.00 5.00 10.00 15.00 20.00 25.00

1.OOE-05 ... . . . . . . . . . . . . . .

E

S1.OOE.06
0. -

S1.OOE-06
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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
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Single-Stage Constant Head Borehole Test
Monitcello - Store-and-Release Cover

Project: Monticello Installer: XW
Date: 07/23/07 Analyst: CHB

Test ID: MC-2

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R, (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

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

12:59:00 38.0

13:00:,00 41.5 4.66E+00 0.001 1.37E-03
13:02:00 46.4 3.26E+00 0.002 9.60E-04
13:04:00 50.9 2.99E+00 0.003 8.82E-04

13:06:00 54.9 2.66E+00 0.005 7.84E-04
13:08:00 58.6 2.46E+00 0.006 7.25E-04
13:10:00 62.0 2.26E+00 0.008 6.66E-04
13:12:00 65.4 2.26E+00 0.009 6.66E-04
13:16:00 71.4 1.99E+00 0.012 5.88E-04
13:19:00 75.6 1.86E+00 0.014 5.49E-04
13:22:00 79.7 1.82E+00 0.016 5.36E-04
13:25:00 83.6 1.73E+00 0.018 5.10E-04
13:28:00 87.4 1.68E+00 0.020 4.97E-04
13:31:00 91.0 1.60E+00 0.022 4.70E-04
13:34:00 94.4 1.51E+00 0.024 4.44E-04
13:38:00 39.3 -1.83E÷01 0.027

13:40,.00 41.6 1.53E+00 0.028
13:43:00 45.1 1.55E+00 0.031

13:46:00 48.4 1.46E+00 0.033
13:49:00 51.6 1.42E+00 0.035 4.18E-04
13:54:00 56.7 1.36E+00 0.038 4.OOE-04
13:58:00 60.7 1.33E+00 0.041 3.92E-04
14:02:00 64.5 1.26E+00 0.044 3.72E-04
14:05:00 67.4 1.29E+00 0.046 3.79E-04
14:09:00 71.1 1.23E+00 0.049 3.63E-04
14:13:00 74.7 1.20E+00 0.051 3.53E-04
14:16:00 77.5 1.24E+00 0.053 3.66E-04
14:19:00 80.0 1.11E+00 0.056 3.27E-04
14:22:00 82.7 1.20E+00 0.058 3.53E-04
14:28:00 87.5 1.06E+00 0.062 3.14E-04
14:34:00 93.0 1.22E+00 0.066 3.59E-04

14:37:00 36.0 0.068
14:39:00 37.8 1.20E+00 0.069 3.53E-04
14:42:00 40.4 1.15E+00 0.072 3.40E-04

14:46:00 44.0 1.20E+00 0.074 3.53E-04
14:52:00 49.0 1.11E+00 0.078 3.27E-04
14:58:00 53.9 1.09E+00 0.083 3.20E-04
15:07:00 61.1 1.06E+00 0.089 3.14E-04
15:21:00 72.3 1.06E+00 0.099 3.14E-04
15:31:00 80.0 1.02E+00 0.106 3.02E-04

15:52:00 95,7 9.94E-01 0.120 2.93E-04

AVG

3.08E-04

C-83



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

C-86



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

Project:

Date:

Test ID:

Monticello

03/30/07

MC-6

Installer: XW

Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time

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

4/3/07 16:18

4/3/07 16:52

4/3/07 17:13

4/3/07 17:38

4/3/07 17:57

30.48

79.8

10

30.48

R (cm)

29.5

31.0

31.8

32.7

33.4

34.0

34.4

Computations:

Q (cm
3
/s)

3.72E+04

3.65E+04

3.72E+04

3.72E+04

3.65E+04

3.35E+04

Time (d) K (cm/s)

118.000

232.000

347.000

461.000

591.000

756.000

1.1OE+01

1.07E+01

1.10E+01

1.10E+01

1.07E+01

9.89E+00

AVG

10.9

Time (d)

0.00 200.00 400.00 600.00 800.00

1.12E+01

1.10E+01

E
1.08E+01

2S

t; 1.06E+01

00 1.04E+01

1.02E+01

1.GOE+01

9.80E+00
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL I
Test ID: TSB-4
Project: Monticello

FIXED VARIABLES
d (cm) = 30.48
D (cm) = 30.48

Ra (cm) = 0

Final Time: 110/00 2:17

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

1/0/00 2:05 29
1/0/00 2:07 23
1/0/00 2:08 19
1/0/00 2:10 15
1/0/00 2:12 10

1/0/00 2:14 5
1/0/00 2:17 0

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s-

1
)= 0.0009182

H*(m)= 0.31
H. (m) = 0.60

MSE (mi) = 1.87E-05
Bias (m) = -2.89E-08

2-t COMPUTATIONS

SOLUTION -TRIAL 1
K (mls) = 7.99E-05

Total Time (d) = 0.01 0.2 hrs

Z (m) t (s) Fit Z (m) e (m) e (m)
0.29 0 0.290 -3.69E-04 1.36E-07

0.23 120 0.227 -3.10E-03 9.61E-06

0.19 180 0.198 8.03E-03 6.45E-05

0.15 300 0.145 -5.14E-03 2.64E-05

0.10 420 0.097 -2.77E-03 7.68E-06

0.05 540 0.055 4.57E-03 2.09E-05
0.00 720 -0.001 -1.22E-03 1.49E-06

fl.Water Level

.(diameter =d

S Casing
Flw (diameter D)

.4 .4-4-4

Chiasson Solution:

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

.4 4- 4 4

4 4

4 4-4-4

4 4- 4 4

lZt =Hoe-at - H *

K=a~rd 2

K ad
11 D

.4 .4-4-4

.4 4- 4 4

SOLUTION FOR GRAPHING

t (s) Z (m)

0 0.290
36 0.27C

72 0.251

108 0.233

144 0.215

180 0.198

216 0.181
252 0.165

288 0.15C

324 0.135

360 0.12C
396 0.10O

432 0.093
468 0.08C

504 0.067

540 0.055
576 0.043

612 0.031

648 0.02C

684 0.009

720 -0.00

At (s)= 36

Data and Fitted Solution
0.35

0.30

0.25

0.20

0.15
N

0.10

0.05

0.00

-0.05

Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL 2

Test ID: TSB-4

Project: Monticello

FIXED VARIABLES

d (cm) = 30.48

D (cm) = 30.48
R. (cm) = 0

Final Time: 110/00 2:31

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

1/0/00 2:18 30
1/0100 2:20 25

1/0/00 2:21 20

1/0/00 2:23 15

1/0/00 2:25 10

1/0/00 2:28 5

1/0/00 2:31 0

Installer: XW
Analyst: CHB

FITTED VARIABLES
a (s"

1
) = 0.0012648

H* (m)= 0.18
H.(m)= 0.49

MSE (M
2
) = 3.98E-05

Bias (m) = 6.33E-08

7-t COMPUTATIONS

SOLUTION -TRIAL i
K(mls)= 1.10E-04

Total Time (d) = 0.01 0.2 hrs

Z tm) t (s) Fit Z (m) a (m) (in)
0.30 0 0.305 4.74E-03 2.24E-05
0.25 120 0.236 -1.36E-02 1.86E-04

0.20 180 0.206 5.89E-03 3.47E-05

0.15 300 0.151 1.45E-03 2.11E-06

0.10 420 0.105 4.68E-03 2.19E-05

0.05 600 0.047 -3.43E-03 1.18E-05

0.00 780 0.000 2.94E-04 8.66E-08

Water Level

Scale
Z R Standpipe

diameter =d)

Casing
H 1Flow (diameter =D

Chiasson Solution:

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

zt = He-at -H**

a iRd
2

11 D

SOLUTION FOR GRAPHING

t (s) Z (m
0 0.30!

39 0.28

78 0.25c,

117 0.231
156 0.211

195 0.191

234 0.181

273 0.16

312 0.141

351 0.13
390 0.111

429 0.10

468 0.081
507 0.07,

546 0.06:
585 0.05

624 0.041
663 0.02,
702 0.01!
741 0.00!
780 0.00•

At (s) = 39

8
8
9
0
3
6
1
6
i
8
5
3
1
0

9

Data and Fitted Solution

N

0 200 400
Time (s)

600 800 1000
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL 3
Test ID: TSB-4
Project: Monticello

FIXED VARIABLES
d (cm) = 30.48
D (cm) = 30.48

R. (cm) = 0
Final Time: 1/0/002:56

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

1/0/00 2:32 30
1/0/00 2:34 25
1/0/00 2:36 20
1/0/0 2:39 15
1/0/00 2:43 10
1/0/00 2:48 5
1/0/00 2:56 0

Installer: XW
Analyst: CHB

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

MSE (m ) = 6.46E-06
Bias (m) = -1.33E-08

7.t$ fA'MDI ITATIAN m

SOLUTION -TRIAL 1
K (mls) = 1.13E-04

Total Time (d) = 0.02 0.4 hrs

Z (m) t (s) :.Fit Z(m) r.(m) E?(m)

0.30 0 0.299 -1.16E-03 1.35E-06

0.25 120 0.248 -1.81E-03 3.28E-06
0.20 240 0.205 4.84E-03 2.34E-05

0.15 420 0.151 1.23E-03 1.52E-06

0.10 660 0.097 -3.30E-03 1.09E-05
0.05 960 0.049 -1.44E-03 2.08E-06
0.00 1440 0.002 1.64E-03 2.69E-06 Chiasson Solution:

Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
7O CI

1zt --- Hoe-a - H *

[K - a n1 d 2

11iD

SOLUTION FOR GRAPHING
t (s) Z (m

0 0.299
72 0.268

144 0.239

216 0.213

288 0.189

360 0.168
432 0.148

504 0.13C

576 0.114
648 0.099

720 0.086

792 0.073
864 0.062

936 0.052
1008 0.042
1080 0.034

1152 0.026

1224 0.019

1296 0.013
1368 0.007

1440 0.002

At (s) 72

E
Data and Fitted Solution

0.35

0.30

0.25

0.20E

N 0.15

0.10

0.05

0.00
1500 2000500 1000

Time (s)
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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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l0.05:00
00:0o:00
00:07:00

1o0o9:00
10:00:

50:00100

10117.00

0(01,00

00:54:08

20:60:00

10.200,

10:23 mo

,0:25:W0
.0:26:00
o't oo

00:09:00

10.00
10l2a0

.0-0:5:

42.1
42.7
43.4

45.6
46.3
46.8
47.5
48.1

48.7
49A4
so.O

S11
00.0

S1.6

54.0

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
0.135

0.031

0.138
0.139

0.a40
0.-40
0.14 0

0.040
0.743

0.048
0.050
0.10 0

0.057

O.Z•9

0.108

0.156
0.157
0.158
0.260
0.161

6.57E00
I.U4E04
I.540-00
1.57f-4

0.790-04

1.95E00.0200

1.57E-O

1.12Eý

1.57E0

:.M4004

L.4E-o4

6.57008

1.570E0

0.57008

6.57E0
6.3 008

14500
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Single-Stage Constant Head Borehole Test
Omaha - Composite Cover

Prajet:

Test ID:

Omaha

05/19/08
TSB4-cMmposite

InMller: XW
Andyt: COB

Filed Vmrablte:
Casing Diameter (cm):

Standpilpe Area (cm'):

R. (cm):

L(cm):

Temporal V.riables:

Time R(crr)
1:57:00 30.0
2:00:00 36.0

2:03:00 43.0
2:06:00 49.5
2:09:00 56.1

2:12:00 62.7
2:15:00 68.8
2:19:00 76.5

222:00 82.4
2:25:00 88.1

2:28:00 93.5
2:31:00 99.3
2:37:00 33.3
2:40:00 39.6

2:43:00 45.5

2:46:00 51.3
2:50:00 59.1

2:53:00 64.6
2:56:00 70.0

2:59:00 75.2
3:02:00 80.4
3:05:00 85.5
3:10:00 94.2
3:13:00 09.0
3:38:00 32.0
3:41:00 37.2
3:44:00 42.2
3:47:00 46.9

3:50:00 515
3:53:00 56.2

3:56:00 60.5
3:59:00 65.2
4:02:00 69.7
4:05:00 73.8

4:08:00 78.3

4:11:00 83.0
04:14:00 07.5
04:17:00 91.5
04:20:00 96.1
08:57:00 30.3

08:59:00 33.6
09:01t00 35.5
09:03:00 38.2

09:05:00 40.7
09:03:00 43.2
09:09:00 45.5

09:11:00 48.0
09:13:00 50.5

09:15:00 52.9
09:17:00 55.3
09:19:00 57.7
09:21:00 60.0
09:23:00 62.4
09:25:00 64.7

09:27:00 66.9
09:29:00 69.2

09:31:00 71.5
09:33:00 73.8
09:35:00 76.1
09:37:00 78.3

09:39:00 80.6

09:41:00 83.0
09:43:00 85.2
09:45:00 07.5

30.48

79.8

10

60.96

Computatons:
0 (cm'fs)

2.66E+00
3.101E.100
2.88E+00

2-93E+00
2.93E+00
2.70E+00

2.62E+00
2.53E.00

2.39E+00
2.57E+00

2.79E.00
2.62E.00

2.57E+00
2.59E+00

2.44E.00
2.39E+00
2.31E+00
2.31E+00

2.26E.00
2.31E+00
2.33E.00

2.31C.00
2.22E+00
2.08E+00
2.04E+00
2.08E.00

1.91E.00
2.08E.00
2.00E.00
382E.00
L99E000
2.08E+00
2. 00 0
177E.00
2.04E+00

219E+00
L26E+00
L80E+00
L660+00
166E'00
153E+00
1.66E+00
166E+00
1.60E+00
L600+00
160E+00
153E+00
160E+00
153E+00
L46E+00

153E+00
L53E00
L53E+00
L53E+00
L46E+00

153E+00
L60E+00
146E400
153C+00

Time(d)

0.002

0.004
0.006
0.008
0.010
0.013

0.015
0.017

0.019
0.021

0.027
0.029

0.031
0.034

0.036
0.038
0.040

0.042
0.044
0.048
0.050

0.069
0.072
0.074

0.076
0.078

0.080
0.082
0.084

0.086

0.088
0.090
0.092
0.094
0.097

0.098
0.099
0.101
0.102
0.103
0.105

0.106
0.108
0.109
0.110
0.112
0.113
0.115

0.116

0.117
0.119

0.120
0.122

0.123
0.124

0.126

0M127
0.128
0,130

K (cm/s)

4,47E004

5.22E-04
4,84E-04
4.92E004
4.92E.-04
4.55E-04

4.40E-04
4.25E-04

4.02E-04
4.32E-04

4.70E-04

4.40E004
4.32E004
4.36E-04

4.109E04
4.02E-04
3.80E-04

3.80E-04
3.89E-04
3.58E-04

3.89E-04
3.73E"04

3.50E004
3.43E004
3.50E-04

3.2 1E-04
3150E-04
3.35E:04

3.061:04
3.35E-04

3.50E-04
3.35E-04

2.98E004
3.43E-04

3.69E-04
2.12E-04
3.02E-04
2.80E004
2.E80E04
2.57E-04
2.80E004

2.80E-04
2.68E-04
2.68E:04
2.68E-04
2.57E-04
2.68E-04
2.57E-04
2.46E-04

2.57E-04
2.50E-04
2.57E-04

2.57E-04
2.46E-04

2.57E004

2.6811-04
2.46E-04
2.57E004

Water Level
R • Scale

ScMatrofte botle,
Ra-. t, Area = A

Li (diamer = D)

C-98



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
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Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project: Omaha Installer: XW

Date: 05/19/08 Analyst: CHB
Test ID: TSB4-thin

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 60.96

Temporal Variables: Computations:

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

5:10:00 32.0 Scale

5:12:00 41.5 6.32E+00 0.001 1.06E-03 R Marriotte baffle,
5:13:00 50.0 1.13E+01 0.002 1.90E-03 Area = A

5:14:00 58.0 1.06E+01 0.003 1.79E-03

5:15:00 66.0 1.06E+01 0.003 1.79E-03

5:16:00 74.5 1.13E+01 0.004 1.90E-03 H
5:17:00 82.5 1.06E+01 0.005 1.79E-0 LCas (inmteg

5:18:00 90.5 1.06E+01 0.006 1.79E-03

5:19:00 98.5 1.06E+01 0.006 1.79E-03

8:00 36.0
8:02:00 44.7 5.79E+00 0.008 9.73E-04 -Z7

8:04:00 53.2 5.65E+00 0.009 9.50E-04

8:06:00 61.3 5.39E+00 0.010 9.06E-04
8:08:00 69.5 5.45E+00 0.012 9.17E-04

8:11:00 81.8 5.45E+00 0.014 9.17E-04

8:13:00 90.0 5.45E+00 0.015 9.17E-04
8:15:00 98.1 5.39E+00 0.017 9.06E-04

9:03:00 35.1

9:05:00 43.4 5.52E+00 0.018 9.28E-04
9:07:00 53.0 6.38E+00 0.019 1.07E-03

9:09:00 61.5 5.65E+00 0.021 9.50E-04

9:11:00 69.7 5.45E+00 0.022 9.17E-04

9:13:00 78.0 5.52E+00 0.024 9.28E-04

9:15:00 86.6 5.72E+00 0.025 9.62E-04

9:17:00 95.0 5.59E+00 0.026 9.39E-04

avg

9.43E-04

Time (d)

0.00 0.01 0.01 0.02 0.02 0.03 0.03

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

E

Z" 1.00E-01

0
OJ 1.00E-02

._u

1.OOE-03 0w

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

Project: Omaha Installer XW

Date: 05/19/08 Analyst: CHB
Test ID: TSBi-thin

Fixed Variables:
Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

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

3:29:00 34.0
3:31:00 36.4 1.60E+00 0.001 4.70E-04

3:33:00 38.7 1.53E+00 0.003 4.51E-04
3:35:00 41.0 1.53E+00 0.004 4.51E-04
3:37:00 43.4 1.60E+00 0.006 4.70E-04

3:39:00 45.6 1.46E+00 0.007 4.31E-04
3:41:00 47.9 1.53E+00 0.008 4.51E-04
3:43:00 50.0 1.40E+00 0.010 4.12E-04

3:45:00 52.1 1.40E+00 0.011 4.12E-04
3:47:00 54.3 1.46E+00 0.013 4.31E-04

3:49:00 56.5 1.46E+00 0.014 4.31E-04

3:51:00 58.6 1.40E+00 0.015 4.12E-04

3:53:00 60.7 1.40E+00 0.017 4.12E-04
3:55:00 62.8 1.40E+00 0.018 4.12E-04

3:57:00 65.0 1.46E+00 0.019 4.31E-04
3:59:00 67.0 1.33E+00 0.021 3.92E-04

4:02:00 70.0 1.33E+00 0.023 3.92E-04
4:06:00 74.0 1.33E+00 0.026 3.92E-04

4:09:00 77.0 1.33E+00 0.028 3.92E-04
4:11:00 79.0 1.33E+00 0.029 3.92E-04
8:50:00 30.0

8:53:00 32.6 1.15E+00 0.031 3.40E-04
8:57:00 36.1 1.16E+00 0.034 3.43E-04
9:00:00 38.7 1.15E600 0.036 3.40E-04

9:03 41.1 1.06E+00 0.038 3.14E-04

9:06:00 43.7 1.15E+00 0.040 3.40E-04

9:09:00 46.1 1.06E+00 0.042 3.14E-04
9:12:00 48.6 1.11E+00 0.044 3.27E-04
9:19:00 54.5 1.12E+00 0.049 3.30E-04

9:24:00 58.4 1.04E+00 0.053 3.06E-04
9:28:00 61.5 1.03E+00 0.056 3.04E-04

9:32:00 64.8 1.10E+00 0.058 3.23E-04

9:37:00 68.7 1.04E+00 0.062 3.06E-04
9:46:00 76.0 1.08E+00 0.068 3.18E-04
9:52:00 81.0 1.11E+00 0.072 3.27E-04

9:56:00 84.0 9.98E-01 0.075 2.94E-04
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10:30 50.7

10:36 55.0
10:41 59.0
10:48 64.1
10:56 70.0
11:01 73.5
11:08 78.9
11:17 84.6
11:27 92.0

9.53E-01

1.06E+00

9.69E-01

9.81E-01

9.31E-01

1.03E+00

8.42E-01

9.84E-01

0.079
0.083
0.088
0.093
0.097
0.101
0.108
0.115

2.81E-04

3.14E-04

2.86E-04

2.89E-04

2.74E-04

3.02E-04

2.48E-04

2.90E-04

AVG

3.13E-04

Time (d)

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

5.00E-04

4.50E-04

4.00E-04

E 3.50E-04

3.00E-04

.g 2.50E-04
0

u 2.008-04

2~ .50E-04

1.008-04

5.00E-05

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

Project:

Date:

Test ID:

Omaha

05/19/08
TS82-Thin

Installer: XW
Analyst: CHB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time R (cm)

2:34:00 45.0

2:35:00 48.8

2:36:00 53.0

2:37:00 57.5
2:38:00 61.5

2:39:00 65.7
2:40:00 69.8

2:41:00 73.8

2:42:00 77.6

2:43:00 81.3

2:45:00 89.0
2:46:00 92.8

2:47:00 96.4

3:07:00 32.0

3:08:00 35.0

3:09:00 38.7
3:10:00 42.0

3:11:00 45.2

3:12:00 48.5
3:13:00 51.7

3:15:00 58.0
3:16:00 61.1
3:17:00 64.0

3:18:00 67.1
3:19:00 70.1

3:20:00 73.2
3:21:00 76.2

3:22:00 79.2
3:23:00 82.0
3:24:00 85.0

3:25:00 87.7

3:26:00 90.5

3:27:00 93.2

3:28:00 96.0

30.48

79.8

10

30.48

Computations:

Q (cm3/s)

5.05E+00

5.59E+00

5.99E+00
5.32E+00

5.59E+00
5.45E+00

5.32E+00

5.05E+00
4.92E+00

5.12E+00
5.05E+00

4.79E+00

3.99E+00

4.92E+00

4.39E+00
4.26E+00

4.39E+00
4.26E+00

4.19E+00
4.12E+00

3.86E+00

4.12E+00
3.99E+00

4.12E+00

3.99E+00

3.99E+00
3.72E+00
3.99E+00

3.59E+00

3.72E+00

3.59E+00

3.72E+00

Time (d) K (cm/s)

0.0007 1.49E-03

0.0014 1.65E-03
0.0021 1.76E-03
0.0028 1.57E-03

0.0035 1.65E-03
0.0042 1.61E-03
0.0049 1.57E-03

0.0056 1.49E-03

0.0063 1.45E-03

0.0076 1.51E-03

0.0083 1.49E-03

0.0090 1.41E-03

0.0097 1.18E-03

0.0104 1.45E-03

0.0111 1.29E-03

0.0118 1.25E-03

0.0125 1.29E-03
0.0132 1.25E-03

0.0146 1.23E-03
0.0153 1.22E-03
0.0160 1.14E-03

0.0167 1.22E-03
0.0174 1.18E-03

0.0181 1.22E-03

0.0188 1.18E-03

0.0194 1.18E-03
0.0201 1.10E-03

0.0208 1.18E-03

0.0215 1.06E-03

0.0222 1.10E-03

0.0229 1.06E-03

0.0236 1.10E-03
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8:46:00 34.0

8:47:00 36.8

8:49:00 42.0

8:50:00 44.2

8:54:00 53.5

8:58:00 62.6

9:01:00 69.1

9:04:00 76.0

9:07:00 83.0

9:10:00 89.0

9:13:00 95.5

9:19:00 31.5

9:21:00 36.3

925 46.0

9:29 54.6

9:34 66.0

9:38 75.1

9:40 79.6
9:43 86.4

9:45 90.8

3.72E+00
3.46E+00

2.93E+00

3.09E+00

3.03E+00

2.88E+00

3.06E+00

3.10E+00

2.66E+00

2.88E+00

-1.42E+01

3.19E+00

3.23E+00

2.86E+00

3.03E+00

3.03E+00

2.99E+00
3.01E+00

2.93E+00

0.0243

0.0257

0.0264

0.0292
0.0319

0.0340

0.0361

0.0382

0.0403

0.0424

0.0465
0.0479

0.0507

0.0535

0.0569

0.0597

0.0611
0.0632

0.0646

1.10E-03
1.02E-03

8.62E-04

9.11E-04
8.92E-04

8.49E-04

9.02E-04

9.15E-04

7.84E-04

8.49E-04

9.41E-04

9.51E-04

8.43E-04

8.94E-04

8.92E-04

8.82E-04
8.88E-04

8.62E-04

AVG

1.08E-03

Time (d)

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

5.00E-03 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.00E-03

3:
t 3.OOE-03

2.00E-03

1.O-O0"0

0.00E8+00
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Single-Stage Constant Head Borehole Test

Omaha - Thin Store-and-Release Cover

Project: Omaha Installer: XW
Date: 05/19/08 Analyst: CHB
Test ID: TSB3-thin

Fixed Variables:

Casing Diameter (cm): 30.48

Standpipe Area (cm
2
): 79.8

R. (cm): 10

L (cm): 30.48

Temporal Variables: Computations:

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

5:32:00 37.0
5:34:00 43.5 4.32E+00 0.001 1.27E-03

5:36.00 51.0 4.99E+00 0.003 1.47E-03
5:38:00 58.6 5.05E+00 0.004 1.49E-03
5:40:00 65.8 4.79E+00 0.006 1.41E-03

5:42:00 73.1 4.85E+00 0.007 1.43E-03
5:44:00 80.2 4.72E+00 0.008 1.39E-03

5:46:00 87.0 4.52E+00 0.010 1.33E-03
5:48:00 94.0 4.66E+00 0.011 1.37E-03

10:17:00 30.5
10:20:00 38.8 3.68E+00 0.013 1.08E-03

10:23:00 46.0 3.19E+00 0.015 9AIE-04
10:27:00 56.0 3.33E+00 0.018 9.80E-04

10:31:00 66.1 3.36E+00 0.021 9.90E-04
10:35 76.5 3.46E+00 0.024 1.02E-03
10:39 86.5 3.33E+00 0.026 9.80E-04

10.41 91.5 3.33E+00 0.028 9.80E-04

10A4 99.0 3.33E+00 0.030 9.80E-04

11:35 35.8
11:37 41.1 3.52E+00 0.031 1.04E-03
11:40 48.8 3.41E+00 0.033 1.01E-03
11:44 59.0 3.39E+00 0.036 1.00E-03
11:47 66.5 3.33E+00 0.038 9.80E-04

11"51 76.5 3.33E+00 0.041 9.80E-04
11:54 84.0 3.32E+00 0.043 9.80E-04
11:57 91.7 3.41E+00 0.045 1.01E-03

12:00 99.0 3.24E+00 0.047 9.54E-04

AVG
9.80E-04

Time (d)

0.00 0.01 0.02 0.03 0.04 0.05

1.70E-03

1.50E-03

1.30E-03

21 1.10E-03

" 9.00E-04

7.00E-04

5.00E-04

3.00E-04

1.001-04
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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)
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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)

C-112



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)

C-113



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)

C-118



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)

C-119



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)

C-120



Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento Installer: XW

Date: Analyst: CB

Test ID: Thin 3

Fixed Variables:

d = 10.16 cm

D = 35.56 cm

Z = 55.88 cm

R = 22.86 cm

Temporal Variables:

Time

10:08

10:23

10:31

10:39

10:56
11:09

11:22

11:37

11:48

11:59

12:10

12:49

12:55

1/0/00 13:10

R (cm)

81.5

71.5

67.7

63.5

55.5

50.2

45

40

36

32.7

29.5

18.5

16.6

12.4

Computations:

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

160.2

150.2 9.OOE+02 0.250 5.94E-05

146.4 4.80E+02 0.380 4.42E-05

142.2 4.80E+02 0.520 5.03E-05

134.2 1.02 E+03 0.800 4.71E-05

128.9 7.80E+02 1.020 4.28E-05

123.7 7.80E+02 1.230 4.38E-05

118.7 9.OOE+02 1.480 3.80E-05

114.7 6.60E+02 1.670 4.30E-05

111.4 6.60E+02 1.850 3.67E-05

108.2 6.60E+02 2.030 3.66E-05

97.2 2.34E+03 2.680 3.80E-05

95.3 3.60E+02 2.780 4.54E-05

91.1 9.00E+02 3.03 4.15E-05

AVG

4.04E-05

1.00E-03

E

1,00E-04

1.00E-05

t

1.00E-06 • • • • I * * • • I • . . . . . . . . . . .

0.00 0.50 1.00 1.50 2.00 2,50 3.00 3.50
Time (d)

C-121



Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project:

Date:

Test ID:

Sacramento

Thin 4

Installer: XW

Analyst: CB

Fixed Variables:

Casing Diameter (cm):

Standpipe Area (cm
2
):

R. (cm):

L (cm):

Temporal Variables:

Time

10:13

10:23

10:31

10:39

10:55

11:09
11:23

11:38

11:49

11:59
12:10

12:49

12:56
1/0/00 13:10

30.48

79.8

10

60.96

R (cm)

69
67.2

65.5
64

61

58.6
56.2

54.2
52.5

51.3
49.8
45.4

44.6

43.2

Computations:

Q (cm'/s)

145.2
143A 6.00E+02

141.7 4.80E+02

140.2 4.80E+02

137.2 9.60E+02

134.8 8A0E+02
132.4 8.40E+02

130.4 9.00E+02

128.7 6.60E+02

127.5 6.OOE+02
126 6.60E+02

121.6 2.34E+03

120.8 4.20E+02
119.4 SAOE+02

Time (d) K (cm/s)

0.170
0.300

0A30

0.700

0.930
1.170

1.420

1.600

1.770
1.950

2.600

2.720
2.950

2.01E-05

2AOE-05

2.14E-05

2.18E-05

2.03E-05
2.07E-05

1.64 E-05

1.92E-05

1.51E-05
1.73E-05
1.47 E-05
1.52E-05
1.34 E-05

AVG
1.52E-05

1.00E-03

1.00E-04

'9 1.00E-05

r

1.00E-06 . . . . . . . . . . . .

0.00 0o50 1.00 1o50 2.00 2.50 3.00 3.30

Time (d)

C-122



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)
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