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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 100s to
1000s of years.
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EXECUTIVE SUMMARY

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

Changes in hydraulic properties occurred in all cover soils evaluated due to the formation of soil
structure, regardless of climate, cover design, or service life. The saturated hydraulic
conductivity and the o 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™** m/s) when placed
on a moist subgrade (water content > 10%) and covered with a geomembrane and cover soll
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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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
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GPR ground penetrating radar

H depth of water in outer ring of SDRI

HDPE high density polyethylene
Hy height of water in bubbling tube in BH relative to base of borehole
I infiltration rate

ICP-OES inductively coupled plasma — optical emissions spectrometry

ls ionic strength
K hydraulic conductivity
L¢ 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
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Sl
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potential evapotranspiration
volumetric flow rate
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soluble cations

sealed double-ring infiltrometer
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soil water characteristic curve

time domain reflectometry

borehole permeameter

total soluble cations charge per mass
Unified Soil Classification System

US Environmental Protection Agency

Western Symbols

Ca

Cl

calcium

chlorine

potassium

field-measured saturated hydraulic conductivity
saturated hydraulic conductivity

as-built saturated hydraulic conductivity
field-measured hydraulic conductivity with SDRI
in-service saturated hydraulic conductivity

field-measured hydraulic conductivity with BH permeameter
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Ny

Na

Mg

shape parameter in van Genuchten’s equation

shape parameter in van Genuchten’s equation from large-scale tests
shape parameter in van Genuchten’s equation from small-scale tests
shape parameter in van Genuchten’s equation from as-built test section
sodium

magnesium

p statistic from t-test

t statistic from t-test

mole fraction of monovalent cations

Greek Symbols

o

Qa

ALs

QAss

Ydmax

shape parameter in van Genuchten'’s equation

shape parameter in van Genuchten’s equation from as-built test section
shape parameter in van Genuchten’s equation from large-scale tests
shape parameter in van Genuchten’s equation from small-scale tests
maximum dry unit weight on compaction curve

volumetric water content

residual volumetric water content

saturated volumetric water content

effective saturation

standard deviation

XXiil






APPENDIX A — EXHUMATION PHOTO GALLERY






‘sisauabopaed |10s Bunebnsaau| v B4

"uonels Jayream Buluoissiwwodaq ‘Z'v B4

‘uoiresado Ul sgs ] peay jueisuo) gy B4

‘Buluoissiwwodap 01 Joud pjalisel TV b4

A-1



‘@ourqINISIp ploAe 01 109 bBune|d Ajp1eolag gy bi4

‘WD Ul 198]8p palonisuo) "9’y bi4

"Jaluleq ansodwod wody ajdwes 109 buinoway /v B4

“Jauleq ausodwod yum uonoas ul 1o bundwes gy b4

A-2



"J1alleq ausodwods wouy sajdwes 109 buinowsy 6y B4

A-3



APPENDIX A.1 - EXHUMATION OF HELENA, MONTANA SITE

A-4



"|4ds [eas 01 anuojuaq Jejnuelb Buippy €TV "Bi4

"uone|eIsul |4as o1 Joud panowsal |I0S 18aA0D TT'V "Bi4

"uone|eIsul |4as Joj sayouan Bumnd g1’y ‘B4

‘Buluoissiwwodap o} Joud pjair1sal 0TV "B

A-5



‘uoiewnyxa ajdwes 20|q Buunp uoisiniedng 2TV B4

‘uonesado Ul gsS1 peay ueisuo) ‘GTv “Bi4

"g|dwres 320|q Jo uonewnyx3 9Ty "B

"3|qisiA deo Jauul ‘14as Buld yT'V B4

A-6



‘Bull Jauul peay wueisuod yum 14as bunerado 6TV B4

‘sisAjeue Alojelioqe| 4o} 149 Ja18wisA| Buinoway 8TV 'bBi4

A-7



APPENDIX A.2 - EXHUMATION OF POLSON, MONTANA SITE
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APPENDIX A.3 - EXHUMATION OF OMAHA, NEBRASKA SITE
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APPENDIX A.4 — EXHUMATION OF UNDERWOOD, NORTH DAKOTA SITE
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APPENDIX A5 - EXHUMATION OF MONTICELLO, UTAH SITE
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APPENDIX B - SEALED DOUBLE-RING INFILTROMETER (SDRI) DATA






SDRI Test - Altamont - Composite Cover

Date: 4/2/2007 Instailer: Xw
Project: Altamont Analyst: CHB
Fixed variables:
L= 150 cm Assume Unit Gradient in Analysis
A= 22500  cm?
a= 77.69 om?
Dp= 30.48 cm
Temporal Variables:
Time Reading (cm) 4 Time (s) Time (h) i I (crrvs)
4/3/07 16:16 56.5
4/3/07 16:33 54.0 1020 0.28 1.94 4.35E-06
4/3/07 16:52 50.8 1140 0.60 1.94 4.98E-06
4/3/07 17:13 47.3 1260 0.95 1.94 4.93E-06
4f3/07 17:37 434 1440 1.35 1.94 4.81E-06
4/3/07 17:57 401 1200 1.68 1.94 4.88E-06
4/3/07 18:30 35.4 1980 223 1.94 4.21E-06
4/3/07 18:45 337 900 2.48 1.94 3.35E-06
4/3/07 19:00 316 900 273 1.94 4.14E-06
4/3/07 19:15 299 900 298 1.94 3.35E-06
4/3/07 19:30 28.0 900 3.23 1.94 3.75E-06
4/3/07 19:32 56.5 120 3.27 1.94
4/4/07 9:50 3.0 51480 17.57 1.94 1.85E-06
44007 9:58 58.0 480 17.70 1.94
4/4/07 10:32 55.7 2040 18.27 1.94 2.00E-06
4/4/07 11:34 51.0 3720 19.30 1.94 2.24E-06
4/4/07 12:19 46.5 2700 20.05 1.94 2.96E-06
41407 12:37 57.5 1080 20.35 1.94
4/4/07 13:34 50.7 3420 21.30 1.94 3.53E-06
4/4107 14:50 420 4560 2257 1.94 3.39E-06
4/4/07 15:50 33.0 3600 23.57 1.94 4.44E-06
4/4/07 16:50 25.0 3600 2457 1.94 3.95E-06 K (cmis)
4/4/07 17:50 18.0 3600 25,57 1.94 3.45E-06 4.1E-06
4/4/07 18:50 9.4 3600 26.57 1.94 4.24E-06
4/4/07 19:30 3.0 2400 27.23 1.94 4.73E-06
1.00E+00
Q)
E 100e01
&
€  100e-02
3
=
8 100E-03
£ S - w»
£ 100204 o PO G I —
£
1.00E-05 — T — T T —

0.00

0.50 1.00 1.50 2.00 250 300 350 4.00
Elapsed Time (h)
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SDRI Test - Altamont - Store-and-Release Cover

Date: 4/2f2007 Installer: Xw
Project: Altamont Analyst: CHB
Fixed variables:
L= 150 cm Assume Unit Gradient in Analysis
A= 22500 om?
a= 7769  om?
Dp= 22.86 cm

Temporal Variables:
Time Reading (cm) 4 Time (s} Time(h) K (cnvs)

15:48 49.0

15:50 40.0 120 0.03 2.59E-04
15:62 32.5 120 0.07 2.16E-04
15:54 240 120 0.10 2.45E-04
1556 15.0 120 0.13 2.59E-04
15:57 105 60 0.15 2.59E-04 -
16:02 520 300 0.23

16:04 49.0 120 0.27 8.63E-05
16:06 1.8 120 0.30 2.07E-04
16:08 338 120 0.33 2.30E-04
16:10 258 120 0.37 2.30E-04
16:14 9.5 240 0.43 2.35E-04
1624 50.0 600 0.60

16:26 405 120 0.63 2.73E-04
16:28 30.5 120 0.67 2.88E-04
16:30 220 120 0.70 2.45E-04
16:40 55.0 600 0.87

16:42 480 120 0.90 2.01E-04
16:44 40.4 120 0.93 2.19E-04
16:46 330 120 0.97 213E-04
16:48 255 120 1.00 2.16E-04
16:50 18.5 120 1.03 2.01E-04
16:52 120 120 1.07 1.87E-04
17:03 57.0 660 1.25

17:.05 50.0 120 1.28 2.01E-04
17:07 420 120 1.32 2.30E-04
17:10 31.0 180 1.37 2.11E-04
1712 235 120 1.40 2.16E-04
1714 16.5 120 1.43 2.01E-04
17:16 9.0 120 1.47 2.16E-04
9:27 58.5 1.47

929 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
9:38 431 120 1.65 8.34E-05
oM 38.0 180 1.70 9.78E-05
9.47 300 360 1.80 7.67E-05
9:51 210 240 1.87 1.29E-04
9:54 16.7 180 1.92 8.25E-05
9:56 14.0 120 1.95 7.77€-05
9:58 11 120 1.98 8.34E-05
10:00 82 120 2.02 8.34E-05
10:08 58.2 480 215

10:11 54.7 180 220 6.71E-05
10:15 498 240 227 7.05E-05
1019 448 240 2.33 7.19E-05
1024 38.4 300 2.42 7.37E-05
10:28 331 240 248 7.63E-05



10:32 28.0 240 2.55 7.34E-05

10:37 218 300 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 6.0 180 283 7.67E-05
11:03 57.2 840 3.07
11:05 547 120 3.10 7.19E-05
11:07 52.1 120 313 7.48E-05
11:09 495 120 3.17 7.48E-05
1111 469 120 3.20 7.48E-05
1113 441 120 323 8.06E-05
11:15 415 120 3.27 7.48E-05
1117 38.9 120 3.30 7.48E-05
11:19 36.0 120 3.33 8.34E-05
11:21 33.4 120 337 7.48E-05
11:23 30.3 120 3.40 8.92E-05
11:25 27.8 120 3.43 7.19E-05
11:27 252 120 3.47 7.48E-05
11:29 23.0 120 3.50 6.33E-05 K (cms)
11:31 205 120 353 748E05  7.0E-05
11:33 18.0 120 357 7.19E-05
11:35 155 120 3.60 7.19E-05
1.00E+00

=

§ 1.00E-01

£

£ 100E-02

2

[

S  1.00E-03

o

3 L 3

3

£ 100E-04 - s

z

1.00E-05 4 : . . T — T T Y

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 - Apple Valley - Clay Cover

Date: 3/30/2007 Installer: XW
Project: Apple Valley Analyst: CHB
Fixed variables:
L= 150 cm
A= 22500 em?
a= 77.69 cm?
Dp= 33.02 cm
Temporal Variables:
Time Reading (cm) ATime(s) Time(h) K{cm/s)
10:40 4.0
10:45 370 300 0.08 4.60E-05
10:50 318 300 0.17 5.99E-05
10:55 26.6 300 0.25 5.99E-05
11:00 217 300 0.33 5.64E-05
11.05 16.6 300 0.42 5.87E-05
11:10 11.0 300 0.50 6.45E-05
11:13 550 180 0.55 -8.44E-04
11:16 50.4 180 0.60 8.82E-05
11:20 46.0 240 0.67 6.33E-05
11:25 403 300
11:30 35.0 300 0.83 6.10E-05
11:35 30.0 300 0.91 5.75E-05
11:40 246 300 1.00 6.22E-05
11:45 19.8 300 1.08 5.52E-05
11:50 149 300 1.16 5.64E-05
1155 9.8 300 1.25 5.87E-05
12:05 49.5 600
12:10 445 300 1.50 5.75E-05
12:15 395 300 1.58 5.75€E-05
12:20 345 300 1.67 5.75E-05
12:25 295 300 1.75 5.75€E-05
12:30 246 300 1.83 5.64E-05
12:35 19.8 300 1.92 5.52E-05
12:40 15.0 300 2.00 5.52E-05
1.00E-03
@
5 s
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2 100800 | .
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Elapsed Time (h)
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SDRI Test - Cedar Rapids - Clay Cover

Date
6-Jun-06

7-Jdun-06

8-Jun-06

610 cm i= 1.04
372100 cm?
77.69 cm?
254 cm
Time Bag On BagOff A Time(s) Time(h) |({cmis)
15:10 2503.6
15:51 828.1 2460 0.68 3.03E-05
16:24 27244
18.07 24501 6180 2.40 1.97E-06
8:35 2449.3
10:36 2042.2 7260 4.42 2.49E-06
10:42 2042.2
11:35 1928.3 3180 5.30 1.59E-06
11:39 1928.3
13:39 1731.3 7200 7.30 1.22E-06
13:42 17313
15:45 1604.3 7380 9.35 7.65E-07
15:51 1604.3
17:20 1421.9 5340 1083  1.52E-06
8:29 2448.3
9:58 1980.9 5340 12,32 3.89E-06
10.04 1980.9
11:50 1787.0 6360 14.08 1.35E-06
11:52 1787.0
13:58 1535.0 7560 1618  1.48E-06
14.05 1535.0
15:04 1446.0 3540 17.17 1.12E-06
1.00E-04 ¢
@ .
§
Z 100E-05 |
2
[3)
L, .
3 * . . .
£ 1.005-06 L d ¢ .
L 4
§
>
I
1.00E-07 e —
0.00 5.00 10.00 15.00 20.00
Elapsed Time (h)
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K (cm/s)
2.91E-05
1.89E-06
2.39E-06
1.53E-06
1.17E-06
7.34E-07
1.46E-06
3.73E-06
1.30E-06
1.42E-06

1.07E-06

Avg K
1.27E-06



SDRI Test - Cedar Rapids - Composite Cover

L=
A=

8-Jun-06

610 cm i= 1.04
372100 cm?
7769 com?

25.4 cm
Time BagOn BagOff A Time(s) Time(h) I(cm/s) K {cm/s)
8:40 2508.6
10:16 2315.0 5760 1.60 1.49E-06 1.43E-06
10:33 2315.0
11:35 22245 3720 2.63 1.08E-06 1.04E-06
11:39 22245
13:27 1906.4 6480 4.43 218E-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 6.10E-07 5.85E-07
8:28 2636.7
10:06 2474.0 5880 9.48 1.23E-06 1.18E-06
1011 24740
11:53 2187.0 6120 11.18 2.08E-06 2.00E-06
11:55 2187.0
13:54 1815.0 7140 13.17 232E-06 222E-06
14:03 1815.0
15.03 1631.0 3600 1417 227E-06 218E-06

1.00E-04
@
5
=  1.00E-05
£
g
8 . * | 2K J
£ 100E-06 . . ¢
5
T

1.00E-07 e —

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) {mLis) {cmis)
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-0§_
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
10:49 935 113.88273 4200 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 1.1E-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 -2.0E-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 14E-05
1.0E-04
@
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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  om?
a= 7769  om?
Dp= 35.56 cm
Temporal Variables:
Time Reading (cm) 4 Time (s) Time (h) K (cmis)
10:45 57.0
10:49 51.0 240 0.07 8.63E-05
10:56 405 420 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
1:17 6.3 180 0.53 9.40E-05
11.25 535 480 0.67
11:28 475 180 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
11:44 225 180 0.98
11:47 18.0 180 1.03 8.63E-05
11:50 135 180 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
12.08 385 180 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
12:18 235 240 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
1.00E-03 |
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Alt. SDRI Hydraulic Conductivity - Polson - Store-and-Release Cover

Inner Ring Side Length (ft) 5.00
Inner Ring Side Lengh {cm) 152.40
Inner Ring Area (cmz) 23225.76
Average Head (in) 14.00
Average Head {cm) 35.56
Standpipe Diameter {cm) 5.00
Standpipe Area (cmz) 19.63
Inflow
Date, Time Reading Inflow Dt t Q K
{cm) {mL) (sec) (sec) {mL/s) {cm/s)
9:12 59 0.0
9:36 52.1 135.48118 1440.0 1440.0 0.0941 4.1E-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 4.1E-06
10:13 41.5 52.284284 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 9.0E-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 9.0E-06
12:51 8.2 155.11614 780.0 13140.0 0.1989 8.6E-06
Average  B.9E-06
1.0E-05 ﬁ_
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Conv. SDRI Hydraulic Conductivity - Polson - Composite Cover

Inner Ring Side Length (ft) 5.00
Inner Ring Side Lengh (cm) 152.40
Inner Ring Area (em?) 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 Dt t Q K
{cm) {mL) {sec) {sec) {mL/s) fcm/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 3.0E-06
10:34 42.5 41.233404 600.0 3600.0 0.0687 3.0E-06
10:44 40 49.087385 600.0 4200.0 0.0818 3.5E-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 3.0E-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
1.0E-05
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SDRI Test - Sacramento - Thin Store-and-Release Cover

Date: Installer: W
Project: Sacramento Analyst: CHB
Fixed variables:
L= 150 cm Assume Unit Gradient in Analysis
A= 22500  om?
a= 7769 om’
Dp= cm

Temporal Variables:
Time Reading (cm) 4 Time (s) Time(h) K (cm/s)

3:50 59
3:52 56.5 120 003 7.19E-05
353 515 60 0.05 2.88E-04
354 46 60 0.07 3.17E-04
3:55 40.5 60 0.08 3.17E-04
356 345 60 0.1 3.45E-04
3:.57 29 60 0.12 317E-04
358 23 60 0.13 3.45E-04
3.59 175 60 015 3.17E-04
4:00 12 60 017 3.17E-04
4.06 555 360 0.27
407 50 680 028 3.17E-04
4:08 445 60 03 317E-04
4:09 39 60 0.32 3.17E-04
4:10 335 60 0.33 3.17E-04
411 275 60 0.35 3.45E-04
412 22 60 037 317E-04
413 16.5 60 038 3.17E-04
4:14 11 60 04 317E-04
AvgK
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SDRI Test - Sacramento - Thick Store-and-Release Cover

Date: installer: XW
Project: Sacramento Analyst: CHB
Fixed variables:
L= 150 cm Assume Unit Gradient in Analysis
A= 22500 om?
a= 77.69 cm?
Dp= cm

Temporal Variables:
Time Reading (cm) 4 Time (s) Time(h) K (crmvs)

11:03 56
11:07 50.7 240 0.07 7.63E-05
11:10 45 180 012 1.09E-04
11:13 39 180 0.17 1.15E-04
11:16 33.8 180 0.22 9.98E-05
11:19 287 180 027 9.78E-05
11:22 232 180 0.32 1.06E-04
11:25 18 180 037 998E-05
11:28 126 180 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 40.2 180 072 1.11E-04
11:49 35 180 0.77 9.98E-05
11:52 295 180 082 1.06E-04
11:55 256 180 0.87 7.48E-05
11:58 19.2 180 092 1.23E-04
12:01 14.5 180 097 9.02E-05
12:06 53.8 480 1.1
12:09 495 180 115 8.25E-05
1212 44 180 12 1.06E-04
12:15 389 180 125 978E-0S
12:18 33.8 180 1.3 9.78E-05
12:21 286 180 1.35 9.98E-05
12:24 23.4 180 14 998BE-05
12:27 18.2 180 1.45 9.98E-05
Avg K
9.85E-05
1.00E-03
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Single-Stage Constant Head Borehole Test - Altamont - Composite Cover

I

‘Water Level

ol Scale

Marriotte bottle,
Area=A

Casing
(diameter = D)

Project: Altamont Decomissioning Installer: Xw
Date: 04/03/07 Analyst: CHB
Test ID: TSBC1
Fixed Variables:
Casing Diameter (cm): 30.48 Analysis using Horslev's isotropic
Standpipe Area {cm’): 79.8 constant head solution
R, {em): 10
L {cm): 30.48
Temporal Variables: Computations:
Time R {cm) Q(cm’/s) Time (d) K {em/s)
4/3/07 15:03 29.2
4/3/07 15:51 41.1 3.30E-01 0.033 9.72E-05
4/3/07 16:18 42.1 4.93E-02 0.052 1.45E-05
4/3/07 16:52 43.1 3.91E-02 0.076 1.15E-05
4/3/07 17:13 438 4.43E-02 0.090 1.31E-05
4/3/07 17:38 446 4.26E-02 0.108 1.25E-05
4/3/07 17:57 45.1 3.50E-02 0.121 1.03E-05
4/3/07 18:30 46.0 3.63E-02 0.144 1.07E-05
4/3/07 18:45 46.5 4.43E-02 0.154 1.31E-05
4/3/07 19:00 47.0 4.43E-02 0.165 1.31E-05
4/3/07 19:15 47.5 4.43E-02 0.175 1.31E-05
4/3/07 19:30 48.0 4.43E-02 0.185 1.31E-05
4/4/07 9:44 73.4 3.96E-02 0.778 1.17E-05
4/4/07 1031 75.0 4.53E-02 0.811 1.33E-05
4/4/07 11:34 77.0 4.22E-02 0.855 1.24E-05
4/4/07 12:34 78.6 3.55E-02 0.897 1.0SE-05
4/4/07 1334 80.5 4.21E-02 0.938 1.24E-05
4/4/07 14:50 82.5 3.50E-02 0.991 1.03E-05
4/4/07 15:50 84.5 4.43E-02 1.033 1.31E-05
4/4/07 16:50 86.0 3.32E-02 1074 9.80E-06
4/4/07 17:50 87.8 3.99E-02 1.116 1.18E-05
4/4/07 18:50 89.3 3.33E-02 1.158 9.80E-06
4/4/07 19:30 90.5 3.99E-02 1.185 1.18E-05
K(em/s)
1.1E-05
1.00E-03
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Single-Stage Constant Head Borehole Test - Altamont - Composite Cover

Project: Altamont Decomissioning
Date: 03/30/07
Test ID: TSB-C2

Fixed Variables:

Installer:
Analyst:

Xw
CHB

X

Water Level
ol _Scale
° Marriotte bottle,
° Area=A

Casing
(diameter = D)

Casing Diameter {cm}: 30.48 Analysis using Horslev's isotropic
Standpipe Area (cmz): 79.8 constant head solution
R, (cm): 10
L {cm): 30.48
Temporal Variables: Computations:
Time R {cm) Q(cm?/s) Time (d) K {ecm/s)
4/3/07 15:03 29.5
4/3/07 15:51 31.0 4.16E-02 0.033 1.22E-05
4/3/07 16:18 31.8 3.94E-02 0.052 1.16E-05
4/3/07 16:52 32.7 3.52E-02 0.076 1.04E-05
4/3/07 17:13 33.4 4.43E-02 0.090 1.31E-05
4/3/07 17:38 34.0 3.19E-02 0.108 9.41E-06
4/3/07 17:57 34.4 2.80E-02 0.121 8.25E-06
4/3/07 18:30 35.4 0.144
4/3/07 18:45 35.7 2.66E-02 0.154 7.84E-06
4/3/07 19:00 36.1 3.55E-02 0.165 1.05E-05
4/3/07 19:15 36.7 5.32E-02 0.175 1.57E-05
4/3/07 19:30 37.0 2.66E-02 0.185 7.84E-06
4/4/07 9:44 61.2 3.77E-02 0.778 1.11E-05
4/4/07 10:31 62.8 4.53E-02 0.811 1.33E-05
4/4/07 11:34 64.6 3.80E-02 0.855 1.12E-05
4/4/07 12:34 66.0 3.10E-02 0.897 9.15E-06
4/4/07 13:34 67.6 3.55E-02 0.938 1.05E-05
4/4/07 14:50 69.7 3.68E-02 0.991 1.08E-05
4/4/07 15:50 715 3.99E-02 1.033 1.18E-05
4/4/07 16:50 726 2.44E-02 1.074 7.19E-06
4/4/07 17:50 74.4 3.99£-02 1.116 1.18E-05
4/4/07 18:50 75.7 2.88E-02 1.158 8.49E-06
4/4/07 19:30 76.6 2.99£-02 1.185 8.82E-06
K (cm/s)
9.1E-06
1.00€-03
z
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t
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0.000 0.200 0400 0.600 0.800 1.000 1200 1.400
Time (d)




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

Project:
Date:
Test ID:

Fixed Variables:

Altamont Decomissioning installer: Xw
04/03/07 Analyst: CHB
TSB-G3

Casing Diameter {cm): 30.48 Analysis using Horslev's isotropic
Standpipe Area (cm?): 79.8 constant head solution
R, (cm): 10
L {cm): 30.48
Temporal Variables: Computations:
Time R {e¢m) Q(cm®/s) Time (d) K {(em/s)
4/3/07 15:03 46.7 Water Level
4/3/07 15:51 43.0 6.37E-02 0.03333 1.88E-05 [ Scale
4/3/07 16:18 50.0 4.93E-02 0.05208 1.45E-05 R a Marriotte bottle.
4/3/07 16:52 513 5.09E-02 0.07569 1.50€-05 R i o AreazA
4/3/0717:13 52.1 5.07E-02 0.09028 1.49E-05 a
4/3/0717:38 53.2 5.85E-02 0.10764 1.72E-05 R 777
4/3/0717:57 53.7 3.50E-02 0.12083 1.03€-05 H i
4/3/0718:30 54.8 4.436-02 0.14375 1.31E-05 ' L zai:;‘gter -y
4/3/07 18:45 55.4 5.32E-02 0.15417 1.57€-05 +
4/3/07 19:00 55.9 4.43E-02 0.16458 1.31E-05
4/3/07 19:15 56.4 4.43£-02 0.17500 1.31E-05
4/3/0719:30 56.9 4.43E-02 0.18542 1.31E-05 = i
4/4/07 9:44 80.0 3,60E-02 0.77847 1.06E-05 -
4/4/07 10:31 81.2 3.40E-02 0.81111 1.00E-05
4/4/07 11:34 82.7 3.17E-02 0.85486 9.33E-06
4/4/0712:34 84.2 3.33E-02 0.89653 9.80E-06
4/4/07 13:34 85.4 2.66E-02 0.93819 7.84E-06
4/4/07 14:50 87.2 3.15E-02 0.99097 9.28E-06
4/4/07 15:50 88.6 3.10E-02 1.03264 9.15E-06
4/4/07 16:50 89.7 2.44E-02 107431 7.19E-06
4/4/0717:50 91.1 3.10E-02 111597 9.15€E-06
4/4/07 18:50 92.1 2.22E-02 1.15764 6.53E-06
4/4/07 19:30 93.0 2.99E-02 1.18542 8.82E-06
K {cm/s)
7.9E-06
1.00E-03
=
B
£ 1004
B
i
E 1.00E-05 gob————motw—.—.————
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0.00000 0.20000 0.40000 0.60000 0.80000 1.00000 1.20000 1.40000
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Single-Stage Constant Head Borehole Test - Altamont - Composite Cover

Project:
Date:
Test ID:

Fixed Variables:

Altamont Decomissioning

04/03/07
TSB-C4

Installer:

Analyst:

Xw
CHB

Water Level
L.Scale
> Marriotte bottle,
lL-lee] Area=A

Casing
(diameter = D)

Casing Diameter (cm): 30.48 Analysis using Horslev's isotropic
Standpipe Area {cm’): 79.8 constant head solution
Re {cm): 10
L {cm): 30.48
Temporal Variables: Computations:
Time R {em) Q {cm/s) Time {d) K {cm/s)
4/3/07 15:03 30.0
4/3/07 15:51 30.7 1.94E-02 0.03333 5.72E-06
4/3/07 16:52 315 1.74E-02 0.07569 5.14E-06
4/3/07 17:38 32.2 2.02E-02 0.10764 5.96E-06
4/3/07 18:30 329 1.79E-02 0.14375 5.28E-06
4/3/07 19:00 33.2 1.33E-02 0.16458 3.92E-06
4/3/07 19:30 33.6 1.77€-02 0.18542 5.23E-06
4/4/07 9:44 47.0 2.09E-02 0.77847 6.15E-06
4/4/07 10:31 47.9 2.55E-02 0.81111 7.51E-06
4/4/07 11:34 48.9 2.11E-02 0.85486 6.22E-06
4/4/07 12:34 43.8 2.00E-02 0.89653 5.88E-06
4/4/07 13:34 50.8 2.22E-02 0.93819 6.53E-06
4/4/07 14:50 51.9 1.93E-02 0.99097 5.67E-06
4/4/07 15:50 53.2 2.88E-02 1.03264 8.49E-06
4/4/07 16:50 54.0 1.77E-02 1.07431 5.23E-06
4/4/07 17:50 54.9 2.00E-02 1.11597 5.88E-06
4/4/07 18:50 55.6 1.55E-02 1.15764 4.57E-06
K {cm/s)
5.2E-06
1.00E-03
2
§
£ 100£04
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Single-Stage Constant Head Borehole Test - Altamont - Store-and-Release Cover

Project: Altamont Decomissioning Installer: XW
Date: 04/02/07 Analyst: CHB
Test ID: TSB-A1
Fixed Variables:
Casing Diameter {cm): 30.48 Analysis using Horslev's isotropic
Standpipe Area (cmz): 79.8 constant head solution
R, (cm): 10
L {cm): 60.96
Temporal Variables: Computations:
Time R {cm) Q (cm’/s) Time (d) K {cm/s)
14:03:00 333 . Water Level
14:11:00 38.2 8.15E-01 0.0056 1.37E-04 R sL-Scale
14:20:00  42.7 6.65E-01 0.0118 1.12€-04 * Lo—Marriotte bottle,
14:31:00 472 5.44E:01 00194  9.15E05 R, o] Area=A
14:41:00 50.8 4.79E-01 0.0264 8.05E-05
14:56:00 55.5 4.17E-01 0.0368 7.01E-05 H .
15:37.00 65.1 3.11E-01 0.0653 5.24E-05 Flow P gl?as::gter= o)
15:58:00 69.2 2.60E-01 0.075¢ 4.37E-05 i
16:32:00 75.1 2.31E-01 0.1035 3.88E-05
16:53:00 78.1 1.90E-01 0.1181 3.19E-05
17:24:00 82.2 1.76E-01 0.1396 2.96E-05
17:35:00 836 1.69E-01 0.1472 2.85E-05
17:47:00 85.0 1.55E-01 0.1556 2.61E-05
17:53:00 85.7 1.55E-01 0.1597 2.61E-05
18:11:00 87.7 1.48E-01 0.1722 2.48E-05
9:34:00 31.0
10:01:00 338 1.43E-01 0.1910 2.40E-05
10:20:00 35.8 1.33E-01 0.2042 2.24E-05
10:52:00 33.1 1.37E-01 0.2264 2.31E-05
K{cm/s)
2.4E-05
1.00E-03
X
i
£
g .
4 100E04 +o 7y
3 * .
kY [ J
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§ S wees o
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0.0000 0.0500 0.1000 0.1500 0.2000 0.2500
Time (d)
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Single-Stage Constant Head Borehole Test - Altamont - Store-and-Release Cover

Project: Altamont Decomissioning installer: Xw
Date: 04/02/07 Analyst: CHB
Test ID: TSB-A2

Fixed Variables:

Casing Diameter {cm}): 30.48 Analysis using Horslev's isatropic
Standpipe Area (cm’): 79.8 constant head solution
R, {cm): 10
L {cm): 60.96
Temporal Variables: Computations:
Time R {cm) Qfem’s) Time (d) K (cm/s)
14:12:00 31.0 Water Level
14:21:00 34.1 4.58E-01 0.006 7.70E-05 A
R Scale
14:32:00 38.1 4.84E-01 0.014 8.13E-05 . .
Marriotte bottle,
14:42:00 41.2 4,12E-01 0.021 6.93E-05 ° Area = A
14:56:00 46.0 4.56E-01 0.031 7.67E-05 Ry
15:37:00 57.5 3.73E-01 0.059 6.27E-05 7777#
15:58:00 63.7 3.93E-01 0.074 6.60E-05 H .
16:32:00 72.6 3.48€-01 0.097 5.85E-05 Ce_lsmg
16:53:00  77.9 3.36€-01 0112 5.64€-05 L (diameter = D)
17:24:00 85.7 3.35€-01 0.133 5.63E-05
17:35:00 88.6 3.51€-01 0.141 5.90E-05
17:47:00 91.4 3.10E-01 0.149 5.22E-05 L
17:53:00 93.2 3.99E-01 0.153 6.71E-05 =
18:11:00 97.8 3.40E-01 0.166 5.71E-05
9:35:00 34.0 1.64E-01 2.76E-05
9:48:00 37.8 3.89E-01 0.175 6.54E-05
10:01:00 41.7 3.99E-01 0.184 6.71E-05
10:21:00 47.4 3.79E-01 0.198 6.37E-05
10:52:00 56.4 3.86E-01 0.219 6.49E-0S
K (em/s)
6.5E-05
1.00E-03
z
E
kA
Z
E3
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o 1.00E-04
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3
]
]
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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 Decomissioning Installer: XwW
Date: 04/02/07 Analyst: CHB
Test ID: TSB-A3
Fixed Variables:
Casing Diameter (cm): 30.48 Analysis using Horslev's isotropic
Standpipe Area (cm?): 79.8 constant head solution
R, (cm): io
L (cm}): 60.96
Temporal Variables: Computations:
Time R (cm) Q(em’/s) Time(d)  Ki{cm/s)
14:25:00 315 Water Level
14:27:00 41.2 6.45E+00 0.001 1.08E-03 Scale
14:30:00 56.1 6.61E+00 0.003 1.11E-03 . Marriotte bottle,
14:33:00 701 6.21E+00 0.006 1.04E-03 Area=A
14:35:00 79.2 6.05E+00 0.007 1.02E-03
14:37:00 881 5.92E+00 0.008 9.95E-04 7
14:39:00 96.7 5.72E+00 0.010 9.62E-04 Casing
15:3:55  30.0 0.011 (diameter = D)
15:31:50 324 3.48E+00 0.012 5.85E-04
15:33:00 354 3.42E+00 0.012 5.75E-04
15:34:40 40.2 3.83E+00 0.014 6.44E-04
15:35:30 429 4.31E+00 0.014 7.24E-04
15:38:35 51.4 3.67E+00 0.016 6.16E-04
15:40:15 56.2 3.83E+00 0.017 6.44E-04
15:44:15 67.2 3.66E+00 0.020 6.15E-04
15:46:00 721 3.72E+00 0.021 6.26E-04
15:49:15 81.0 3.64E+00 0.024 6.12E-04
15:50:30 845 3.72E+Q00 0.025 6.26E-04
15:51:30 87.2 3.59E+00 0.025 6.04E-04
15:52:30 89.9 3.59E+00 0.026 6.04E-04
15:53:30 93.1 4.26E+00 0.027 7.16E-04
15:54:30 95.4 3.06E+00 0.027 5.14E-04
15:55:30 98.0 3.46E+00 0.028 5.81E-04
15:56:17  100.0 3.40E+00 0.029 5.71E-04
15:27:00 32.0
15;30:00 37.6 2.48E+00 0.031 4.17E-04
15:32:00 45.6 5.32E+00 0.032 8.94E-04
15:34:00 50.9 3.52E+00 0.033 5.93E-04
15:36:00 56.2 3.52E+00 0.035 5.93E-04
15:40:00 66.8 3.52E+00 0.038 5.93E-04
15:42:00 71.8 3.33E+00 0.039 5.59E-04
15:44:00 76.7 3.26E+00 0.040 5.48E-04
15:46:00 81.8 3.39E+00 0.042 5.70E-04
15:48:00 86.8 3.33E+00 0.043 5.59E-04
15:50:00 91.8 3.33E+00 0.045 5.59E-04
15:52:00 96.8 3.33E+00 0.046 5.59E-04




9:46:00 303
9:50 351 1.60E+00 0.049 2.68E-04
9:55 40.5 1.44E+00 0.052 2.41E-04
10:02 46.9 1.22E+00 0.057 2.04E-04
10:09 53,5 1.25E+00 0.062 2.11E-04
10:16 59.4 1.12E+00 0.067 1.88E-04
10:22 64.2 1.06E+00 0.071 1.79E-04
10:29 69.8 1.06E+00 0.076 1.79E-04
10:44 81.2 1.01E+00 0.086 1.70E-04
10:53 87.5 9.31E-01 0.093 1.57E-04
11:01 93.9 1.06E+00 0.098 1.79e-04
11:28 30.0 0.117
11:30 31.9 1.26E+00 0.118 2.12E-04
11:34 351 1.06E+00 0.121 1.79E-04
11:37 375 1.06E+Q0 0.123 1.79E-04
11:40 40.0 1.11E+00 0.125 1.86E-04
11:43 423 1.02E+00 0.127 1.71E-04
11:46 44.6 1.02E+00 0.129 1.71E-04
11:52 49.0 9.75E-01 0.133 1.64E-04
12:00 55.0 9.98E-01 0.139 1.68E-04
12:09 61.7 9.90E-01 0.145 1.66E-04
12:19 68.6 9.18E-01 0.152 1.54E-04
12:29 75.8 9.58E-01 0.159 1.61E-04
12:37 815 9.48E-01 0.165 1.59E-04
12:51 91.0 9.03E-01 0.174 1.52E-04
K (cm/s)
1.6E-04
- 100603
£ s
3
g L 2
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Time {d)

C-8




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

Project: Altamont Decomissioning Installer: xXwW
Date: 04/02/07 Analyst: CHB
Test ID: TSB-A4
Fixed Variables:
Casing Diameter {cm): 30.48 Analysls using Horslev's isctroplc
Standpipe Area {cm?): 79.8 constant head solution
R, {cm): 10
L{cm): 60.96
Temporal Varlables: Computations:
Time R{em) Qfem’/s) Time (d) K {cm/s)
14:22:00 327
14:24:00 36.5 2.53E+00 0.00139 4.25E-04 Water Level
14:29:00 431 1.76E400 0.00486 2.95€-04 Scale
14:34:00 494 1.68E+00 0.00833 2.82€-04 Marriotte bottle,
14:36:00 51.7 1.53E+00 0.00972 2.57E-04 Area=A
14:38:00 541 1.60E+00 0.01111 2.68E-04
14:42:00 587 1.53E+00 0.01389 2.57E-04 i 7777
14:47:00 640 1.41E+00 0.01736 2.37€-04 4 cCasing
14:52:00 700 1.60E+00 0.02083 2.68E-04 (diameter = D)
14:56:00 73.2 1.06E+00 0.02361 1.79E-04
15:01:00 78.5 1.41E+00 0.02708 2.37€-04
15:28:00 354
15:33:00 391 9.84E-01 0.049305556 1.65E-04
15:39:00 43.0 8.65€-01 0.05347 1.45E-04
15:44:00 46.8 1.01E+00 0.05694 1.70€-04
15:49:00 50.2 9.04E-01 0.06042 1.52E-04
15:53:00 52.8 8.65E-01 0.06319 1.45E-04
15:57:00 549 6.98E-01 0.06597 1.17€-04
16:28:00 742 8.28E-01 0.08750 1.39€-04
16:34:00 781 8.64E-01 0.09167 1.45E£-04
16:45:00 847 7.98€-01 0.09931 1.34E-04
16:52:00 88.8 7.79E-01 010417 1.31E-04
17:12:00 99.6 7.18E-01 0.11806 1.21E-04
9:37:00 310
9:43:00 369 6.54E-01 0.12639 1.10E-04
10:02:00 a6 5.83E-01 0.13542 9.80E-05
10:10:00 462 5.93E-01 0.13097 1.01E-04
10:23:00 516 5.52E-01 0.15000 9.29E-05
10:31:00 55.0 5.65E-01 0.15556 9.50E-05
10:45:00 60.7 5.42E-01 0.16528 9.10E-05
10:52:00 64.0 6.27E-01 017014 1.05€-04
11:24:00 762 5.07E-01 0.19236 8.53E-05
11:36:00 81.0 5.32€-01 0.20069 8.94E-05
11:44:00 84.2 5.32E-01 0.20625 8.94E-05
12:09:00 941 5.27E-01 0.22361 8.85E-05
12:18:00 97.5 5.02€-01 0.22986 8.45E-05
K (cm/s}
8.7€-05
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Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project: Apple Valley D issioning Installer: XW

Date: 03/30/07 Analyst:  CHB

Test ID: c2

Fixed Varlables:

Casing Diameter {cm): 30.48

Standpipe Area {cm?): 79.8

R, {em): 10

L {cm): 30.48

Temporal Varlables: Computations:

Time R {em) Q{em’fs)  Time{d) K{cm/s) Water Level
10:00:00 350 Scale
10:00:08 450 9.98E+401  0.00009  2.94€-02 Marriotte bottle,
10:00:16 55.0 9.98E+01 0.00019 2.94E-02
10:00:25 65.0 8.87E+01 0.00029 2.61E-02
10:00:34  75.0 8.87E+01 0.00039  2.61E-02
10:00:43  85.0 8.87€401 0.00050  2.61E-02
10:00:56 100.0 9.21E+01 0.00065 2.71E-02
10:01:00 30.0 0.00069
10:01:08 40.0 9.98E+01 0.00079 2.94E-02
10:01:16  50.0 9.97E+01 0.00088  2.94E-02
10:01:25  60.0 8.87E+01 0.00098  2.61E-02
10:01:36 70.0 7.25E401 0.00111 2.14e-02
10:01:45  80.0 8.87E+01 000122  2.61E-02
10:01:55 90.0 7.98E+01 0.00133 2.35€-02
10:02:05 100.0 7.98E+01 0.00145 2.35E-02
10:03:00 30.0 0.00208
10:03:09 400 8.87E+01 0.00219  2.61E-02
10:03:20 50.0 7.25E+01 0.00231 2,14E-02
10:03:30  60.0 7.98E401 0.00243  2.35€-02
10:03:40 700 7.98E+01 0.00255 2.35€-02
10:03:50 80.0 7.98E+01 0.00266  2.35E-02
10:04:00 90.0 7.98E+01 000278  2.35€-02
10:04:10 1000 7.98E+01 0.00289 2.35€-02
10:05:00 35.0 0.00347
10:.05:10 45.0 7.98E+01 0.00359  2.35E-02
10:05:20 55.0 7.98E+01 0.00370 2.35E-02
10:05:31 65.0 7.25E+01 0.00383 2,14E-02
10:05:41 750 7.98E+01 0.00395 2.35E-02
10:05:51 85.0 7.98E+01 0.00406 2.35€-02
10:06:08 106.0 7.04E+01 0.00426  2.08E-02
AVG
2.28E-02
Time {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: CHB
Test 1D: c-3

Fixed Variables:

Casing Diameter (cm): 30.48
Standpipe Area (cmz): 79.8
R, (cm): 10
L {cm): 30.48
Temporal Variables: Computations:
. 3
Time R {cm) Q(cm/s) Time(d)  K{cm/s) » Water Level
11:00:00 39.5 3 | Scale
11:05:00  42.0 6.65E-01 0.003 1.96E-04 R )
y ° Marriotte bottle,
11:13:00 45.6 5.99E-01 0.009 1.76E-04 ° Area = A
11:27:00 515 5.61€-01 0.019 1.65€-04 Re =
11:35:00 54.6 5.15E-01 0.024 1.52E-04
11:46:00 58.6 4.84E-01 0.032 1.43E-04 H .
12:06:00 65.6 4.66E-01 0.046 1.37E-04 C?s'"g
12:17:00  69.4 4.59E-01 0.053  1.35E-04 (diameter = D)
12:36:00 75.5 4.27E-01 0.067 1.26E-04
13:08:00 85.3 4.07E-01 0.089 1.20E-04
13:34:00 932 4.04E-01 0.107  1.19E-04 2
14:07:00 101.0 3.14E-01 0.130 9.26E-05 -
14:11:00 32.0 0.133
14:44:00 43.6 4.68E-01 0.156 1.38E-04
15:17:00 54.8 4.51E-01 0.178 1.33E-04
15:26:00 57.5 3.99E-01 0.185 1.18E-04
16:43:00 81.0 4.06E-01 0.238 1.20E-04
17:07:00 88.0 3.88E-01 0.255 1.14E-04
17:15:00 90.0 3.33E-01 0.260 9.80E-05
17:25:00 93.0 3.99E-01 0.267 1.18€-04
17:32:00 94.8 3.42E-01 0.272 1.01E-04
Average
1.22E-04
Time (d}
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Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project Apple Vailey D Instal xw
Date: 03/30/07 Analyst:  CHB
TestID: 4
Axed Varlables:
Casing Dameter (cm): 3048
Standpipe Area (cm?): 79.8
R, {cm): 10
L(cm): 3048
Temporal Varlables: Computations:
Timé R (cm) Qem/s)  Time(d)  K{cm/s) Water Level
10:00:07 37.0 Scale
10:00:21 43.0 3.42E+01 0.000 1.01E-02 Marriotte bottle
10:00:42 500 2.66E+01 0.000 7.84E-03 '
10:01:12 60.0 2.66E+01 0.001 7.84E-03
10:01:35 70.0 3.47€+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 8.11£-03
10:10:00 30.0 0.007
10:10:26 400 3.07E+01 0.007 9.05€-03
10:10:53  50.0 2.96E+01 0.007 8.71£-03
10:11:20 60.0 2,96E+01 0.008 8.71E-03
10:11:45 70.0 3.19E+01 0.008 9A1E-03
10:12:16 80.0 2.57E+01 0.008 7.59£-03
10:12:43 90.0 2.96E+02 0.009 87103
10:20:00  30.0 0.014
10:20:23 400 3.47E+01 0.014 1.02E-02
10:20:46  50.0 3.47E+01 0.014 1.02€-02
10:21:11  60.0 3.19E+01 0.015 9A41E-03
: 700 3.32E+01 0.015 9.80E-03
:22: 80.0 2.96E+01 0.015 8.71E03
10:22:26 90.0 3.33E+01 0.015 9.80E-03
10:30:00 350 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 941E-03
10:40:00 30.0 0.028
40.0 3.32E+01 0.028 9.80E-03
50.0 3.19€+01 0.028 9A1E-03
60.0 3.19€+01 0.029 941E-03
700 3.07E+01 0.029 9.05€-03
80.0 3.33E+01 0.029 9.80E-03
10:42:31 90.0 2.96E+01 0.029 8.71E-03
AVG
9.60E-03
Time (d)
0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04
120E02 T T T T T T
. 100E02
Q@
5
z 8.00E-03
2
£
2 6.00E-03
S
L
i 4.00E-03
k-]
53
"2.00E-03
0.00E+00
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Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Project: Apple Valley Dx fler: XW
Date: 03/30/07 Analyst: CHB
Test ID: (o]
Axed Variables:
Casing Diameter (cm): 3048
Standpipe Area (cmz): 7938
R, {cm): 10
L(cm): 3048
Temporal Variables: Computations:
Time R (cm) Q(cm’/s)  Time(d)  K(cmfs)
10:00:00 400 Water Level
1000:12  55.0 997E+01 000014  2.94E-02 Scale
10:00:22 700 1206402  0.00025  3.53£-02 Marriotte botte,
10:00:32 850 1.20E+02 0.00037  3.53E-02
10:00:45  100.0 9.21E+01 0.00052  2.71E-02
10:01:00 350 0.00069
10901:10 500 120E+02  0.00081  3.53E-02 Casing
10:01:15  60.0 1.60E+02  0.00087  4.70E02 (diameter = D)
10:01:20 700 1.60E+02  0.00093  4.70E-02
1001:30 800 7988401  0.00104  235E-02
1001:39 900 8.87E+01 0.00115  2.61E-02
10:01:46 1000 1.14E+02  0.00123  3.36E-02
10:02:00  30.0 0.00139
10:02:07 400 1146402  0.00147  336E-02
10:02:14 500 1.14E+02 0.00155  3.36E-02
10:02:21  60.0 1.14E+02 0.00163  3.36E-02
10:02:30 700 8.87E+01 0.00174  2.61E-02
10:02:38 800 9.97€+01 0.00183  2.94E-02
10:02:43  90.0 1.60E+02  0.00189  4.70E-02
10:02:54 1000 7.25E+01 0.00201  2,4E-02
10:03:00 300 0.00208
10:03:06  40.0 1.336+02 0.00215  3.92E-02
10:03:13  50.0 1.14E+02  0.00223  3.36E-02
100321 608 9.97E+01  0.00233  2.94E-02
10:03:28 700 1.14E+02 0.00241  3.36E-02
10:03:35 800 1.14E+02  0.00249  3.36E-02
1090342 900 1146402 000257  336E402
10:03:50  100.0 9.98E+01 0.00266  2,.94E-02
10:04:00  30.0 0.00278
10:04:07 400 1.14E+02  0.00286  3.36E-02
10:04:15 500 9.98E+01 0.00295  2.94E-02
10:04:21 600 1.33E+02 0.00302  3.92E-02
10:04:30 700 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
Time (d)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.00E-02 ——— y . - ———
4.50E-02 rL L/
o
E 4.00€-02
‘E 3.50E-02
 dia
] 3.00€-02
- »
8 2.50E-02
b
5 2.00E-02
8
2 150€-02
T
100€-02
5.00£-03
0.00£400
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Single-Stage Constant Head Borehole Test - Apple Valley - Clay Cover

Casing
(diameter = D)

Project: Apple Valley Decomissioning Installer:  XW
Date: 03/30/07 Analyst: CHB
Test ID: c-7
Fixed Variables:
Casing Diameter {cm): 30.48
Standpipe Area {cm®): 79.8
Rq (cm): 10
L (cm): 30.48
Temporal Variables: Computations:
Time R {cm) Q{cm’/s) Time({d) K(cm/s)
10:58:00 35.9
11:05:00 36.9 1.90E-01 0.005 5.60E-05
11:14:00 38.2 1.92E-01 0.011 5.66E-05
11:35:00 41.4 2.03E-01 0.026 5.97E-05
11:50:00 435 1.86E-01 0.036 5.49E-05
12:17:00 47.2 1.82E-01 0.055 5.37E-05 H
12:36:00 49.6 1.68E-01 0.068 4.95E-05
13:10:00 54.4 1.88E-01 0.092 5.53E-05
13:35:00 57.6 1.70E-01 0.109 5.02E-05
14:11:00 62.5 1.81E-01 0.134 5.34E-05
14:43:00 66.5 1.66E-01 0.156 4.90E-05 DL
15:17:00 71.0 1.76E-01 0.180 5.19E-05 -
15:25:00 720 1.66E-01 0.185 4.90E-05
16:42:00 81.9 1.71E-01 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 ———r— ——r——r— e ——r—r—— -
6.00E-05 F
z
E
s 5.00E-05
z [
=
Q 4.00E-05
bl
2 L
s [
° 3.00E-05
3 L
E 3
2 2.00E-05
I
1.00£-05 |
s
0.00E+00
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Single-Stage Constant Head Borehole Test - Apple Valley - Store-and-Release Cover

Project: Apple Valley Decomissioni fler:  XW
Date: 03/30/07 Analyst: CHB
Test ID: ALT-1

Fixed Variables:

la— Water Leve!

.’ La—Marriotte bottle,

Area=A

Casing Diameter {cm}: 30.48
Standpipe Area {cm®): 79.8
R, {cm): 10
L {cm): 3048
Temporal Varlables: Computations:
Time R (cr) Q (cm’/s) Time (d)  K{cm/s)
9:29:00 34.0 [ scate
9:30:00 374 4.52E+00 0.0007 1.336-03
9:30:55 399 3.63E+00 0.0013 1.07€-03
9:31:40 420 3.72E+00 0.0019 1.10E-03
9:32:45 448 3.44E+00 0.0026 1.01E-03
9:33:40 473 3.63E+00 0.0032 1.07E-03
9:34:35 4385 3.196+00 0.0039 9.41E-04
9:35:35 51.9 3.19E+00 0.0046 9.41E-04
9:36:35 543 3.19E+00 0.0053 9.41E-04
9:37:35 56.5 2.93E+00 0.0060 8.62E-04
9:38:35 588 3.06E+00 0.0067 9.02E-04
9:39:35 611 3.06E+00 0.0073 9.02E-04
9:40:35 63.4 3.06E+00 0.0080 9.02€-04
9:41:35 656 2.93E+00 0.0087 8.62E-04
9:42:35 680 3.19€E+00 0.0094 9.41E-04
9:43:35 701 2.79E+00 0.0101 8.23€-04
9:44:35 723 2.93e+00 0.0108 8.62E-04
9:45:35 745 2.93E+00 0.0115 8.62E-04
9:46:35 76.9 3.19£+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
9:49:35 829 2.53E+00 0.0143 7.45E-04
9:50:35 851 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
9:54:35 934 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
9:57:35 993 2.53E+00 0.0198 7.45E-04
AVG
8.10€E-04
Time {d)
0.00 0.01 0.01 0.02 0.02 0.03
1.40€-03 77— —

1.20E-03 \

1.00£-03 u l

z
£
S
g 8.00E-04
B
=]
-
£ 6.00E-04
o
Q
5
] 4.00E-04
-4
3
x
2.00£-04
0.00E+00




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

Project: Apple Valley Decomissioni T XW
Date: 03/30/07 Analyst: cHB
TestID: ALT-2
Fixed Variables:
Casing Diameter {cm): 3048
Stand pipe Area (cm’): 798
R, (cm): 10
L{cm): 3048
Temporal Vartables: Computations:
Time R{cm) Q{cm?s) Time(d)  K{cm/s) Water Level
10:06:00 325 Scale
10:07.00 350 3.33E+00 0.001 9.80E-04 . Marriotte bottle,
10:08:00 375 3.33E400 0.001 9.80E-04
10:.09:00 396 2.79E+00 0.002 8.23E-04-
10:10:00 41.7 2.79E+00 0.003 8.23E-04
10:11:00 440 3.06£+00 0.003 9,02€-04 H
10:12:00 46.1 2.79E+00 0.004 8.238-04
10:13:00 48.0 2.53E+00 0.005 7.45E-04
10:14:00 50.0 2.66£+00 0.006 7.84E-04
10:15:00 51.9 2.53E+00 0.006 7.45E-04
10:16:00 538 2.53E+00 0.007 7.45E-04 3
10:17:00 55.8 2.66£+00 0.008 7.84E-04
10:18:00 57.7 2.53E+00 0.008 7.45€-04
10:19:00 59.5 2.39€+00 0.009 7.06E-04
10:20:00 615 2.66E+00 0.010 7.84E-04
10:21:00 63.3 2.39E+00 0.010 7.06E-04
10:22:00 652 2.53E+00 0.011 7.45£-04
10:23:00 66.9 2.26E+00 0.012 6.66E-D4
10:24:00  68.5 2.13E+00 0.013 6.27€-04
10:25:00 704 2.53E+00 0.013 7.45E-04
10:26:00 720 2.13E+00 0.014 6.27E-04
10:27:00 738 2.39t400 0.015 7.06E-04
10:28:00 75.5 2.26E+00 0.015 6.66E-04
10:29:00 773 2.39€+00 0.016 7.06€-04
10:30:00 79.1 2.39E+00 0.017 7.06E-04
10:31:00 80.8 2.26E+00 0.017 6.66E-04
10:32:00 824 2.13E+00 0.018 6.27E-04
10:33:.00 841 2.26E+00 0.019 6.66E-04
10:34:00 856 2.00E+00 0.019 $.88€-04
10:35:00 874 2.39€+00 0.020 7.06€-04
10:36:00 890 2.13e+00 0.021 6.27E-04
10:37:00 908 2.39E+00 0.022 7.06£-04
10:38:00 92.5 2.26E+00 0.022 6.66£-04
10:39:00 94.1 2.13£+00 0.023 6.27E-04
10:41:00 97.7 2.38E+00 0.024 7.06E-04
10:42:00 932 2.00E+C0 0.025 5.88E-04
AVG
6.27E-04
Time (d}
0.00 001 0.01 0.02 0.02 0.03 0.03
1.20E-03 T T T T —r—rT
_. L00E-03
=
'
=1
Z  B.O00E04
2
Fl
B 6.00£-04
S
=2
2 4.00E04
<
E3
2.00E-04
0.00E+00
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Single-Stage Constant Head Borehole Test - Boardman - Thin Store-and-Release Cover

Project: Boardman Installer;  XwW
Date: 08/20/07 Analyst: CHB
Test ID: TH-1
Fixed Variables:
Casing Diameter (cm): 30.48
Standpipe Area (cm?): 79.8
R, {cm): 10
L (cm): 60.96
Temporal Variables: Computations:
Time R{cm) Q (cma/s) Time (d) K {cm/s) Water Level
2:49:00 320 Scale
2:50:00 33.0 1.33E+00 0.0007 2.24E-04 Marriotte bottle,
2:52:00 355 1.66E+00 0.0021 2.80E-04 Area=A
2:53:00 37.0 2.00E+00 0.0028 3.35E-04
2:54:00 38.0 1.33E400 0.0035 2.24E-04
2:56:00 415 2.33E+00 0.0049 3.91E-04 Casing
2:58:00 43.0 9.98E-01 0.0063 1.68E-04 (diameter = D)
2:59:00 44.5 2.00E+00 0.0069 3.35E-04
3:00:00 45.5 1.33E+00 0.0076 2.24E-04
3:01:00 47.0 2.00E+00 0.0083 3.35E-04
3:02:00 480 1.33E400 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 2.00E+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 3.35€-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 — T — —_——
oy
2
g
2 1.00E-03
8 ]
L r
ey 3
3
1.00E-04
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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-2
Fixed Variables:
Casing Diameter (cm): 30.48
Standpipe Area (cm’): 79.8
R, {cm): 10
L (cm): 30.48
Temporal Variables: Computations:
Time R {cm) Q{em’/s) Time (d)  K(cm/s) . Water Level
2:4400 330 L Scale
24500 350 2.66E+00 0001  7.84E-04 *|,_Marriotte bottle,
2:46:00 37.0 2.66E+00 0.001  7.84£:04 Area = A
2:47:00 39.0 2.66E+00 0.002 7.84E-04
2:48:00 41.0 2.66E+00 0.003 7.84E-04 7”777
2:52:00 48.0 2.33E+00 0.006 6.86E-04 i
2:53:00 500 2.66E+00 0.006  7.84E-04 (Cd?:f'r’]‘gter -0)
2:54:00 52.0 2.66E+00 0.007 7.84E-04
2:56:00 56.5 2.99E+00 0.008 8.82E-04
2:58:00 58.5 1.33£400 0.010 3.92E-04
2:59:00 60.5 2.66E+00 0.010 7.84€E-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
3:08:00 755 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 7.84E-04
3:13:00 84.0 2.00E+00 0.020 5.88E-04
AVG
6.53E-04
Time (d)
0.00 001 0.01 0.02 0.02 0.03
1.00E-02 . v v v
3
g
z
2
g
o i -~
§ 1.00E-03
F]
B
T
1.00E-04
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Single-Stage Constant Head Borehole Test - Boardman - Thin Store-and-Release Cover

Project: Boardman installen XW
Date: 08/20/07 Analyst: CHB
Test 1D: TH-3
Fixed Variables:
Casing Diameter (cm): 30.48
Standpipe Area (cm’): 79.8
R, (cm): 10
L(cm): 30.48
Temporal Variables: Computations:
Time R (cm) Q (cm’/s) Time (d} K{em/s) Water Level
2:56:00 340 s]_Scale
2:58:00 39.5 3.66E+00 0.001 1.08€-03 R . Marriotte bottle
2:59:00 43.0 4.66E+00 0.002 1.37E-03 R i " Areaz=A ’
3:00:00 46.0 3.99E+00 0.003 1.18€-03 -
3:01:00 49.0 3.99E400 0.003 1.18€-03
3:02:00 52.0 3.99E+00 0.004 1.18E-03 H
3:03:00 550 3.99E+00 0.005 1.18€-03
3:04:00 580 3.99E+00 0.006 1.18E-03
3:05:00 61.0 3.99E+00 0.006 1.18E-03
3:06:00 640 3.99E+00 0.007 1.18€-03
3:07:00 66.5 3.33E+00 0.008 9.80E-04
3:0800 700 4.56E+00 0.008 137603
3:09:00 725 3.33E400 0.009 9.80E-04
3:10:00  75.0 3.33E+00 0.010 9.80E-04
3:11:00 780 3.99E+00 0.010 1.18€-03
3:12:00 81.0 3.99E+00 0.011 1.18E-03
3:13:00 84.0 3.99E+00 0.012 1.18E-03
AVG
1.18€-03
Time (d)
0.00 0.00 0.00 0.01 0.01 0.01 001 0.01
1.00E+00 T T T T T T

Ty

1.00E-01

1.00E-02

100603 |- — o-S0-0ooaaeob, coae |

Hydraulic Conductivity (cm/s)

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

Project: Boardman installer: XwW
Date: 08/20/07 Analyst:  CHB
Test ID: TH-4
Fixed Variables:
Casing Diameter {cm): 30.48
Standpipe Area (cm?): 79.8
R, (cm): 10
L{cm}): 60.96 Water Level
R °l-Scale
Temporal Variables: Computations: ° Marriotte bottle,
Time R {cm) Q (cm’/s) Time{d)  K{cm/s) Ra Ll Area=A

14:22:00 327

14:24:00 36.5 1.68£+04 36.5 2.82E+00

14:29:00 431 1.68E+04 79.6 2.82E+00 H | Casing

14:34:00 49.4 1.60E+04 129 2.70E+00 L Flow (diameter = D)

143600 517 1.686+04 180.7 2.82E400 )

14:38:00 54.1 2.41E+04 234.8 4.05e+00

14:42:00 587 2.48E+04 293.5 4.17E+00 i

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 S — . . .

4.00E400 /——"
3.50E+00 /
300800 —e__, ¢

2,50€+00

2.00E+00

1.50E+00

Hydraulic Conductivity {cm/s)

1.00E+00

5.00E-01

0.00E+00
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Clay Cover

TRIAL 1
TestID: Clay2-NE Installer: xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K {mis)= 1.23E-08
d{em)=  1.905 a(s)=  0.0000355 Total Time (d)=  0.14 33hrs
D(em)=  29.845 H*(m)= 0.0
R, (cm) = 44.45 Ho (M) = 1.06 Water Level
Final Tme:[_140300 ] MSE(m)= 162603 Seale
Bias(m)=  -1.26E-08 |a— Standpipe
(diameter = d)
TEMPORAL VARIABLES 2-t COMPUTATIONS 777
Time (m/diyr h:m) R (cm) Z (m) t(s) FitZ(m)| &(m) € (m) Casing
10:44:20 69.0 1.13 0 1.055 |-7.00E-02] 6.256-03 (diameter = D)
10:44.47 67.0 111 27 1.054 |-6.01E-02] 3.61E-03
10:47.00 64.0 108 160 1049 |-350E-02| 1.23E-03
10:50.00 61.9 106 340 1043 |-207E-02| 4.30E-04 -
10:53.30 59.7 1.04 550 1035 |-648E-03] 4.20E-05 —
10:57.00 575 1.02 760 1027 | 7.82E-08] 6.11E-05
11:00.02 555 1.00 942 1021 | 2.12E-02| 4.49E-04
11:04:12 53.0 0.97 1192 1012 | 3.72E-02| 1.388-03 Chiasson Solution:
11:09:45 51.0 0.95 1525 7.000 | 453E-02| 2.05€-03
11:19:20 488 093 2100 0980 | 470E-02] 221E-03 Chiasson, P. (2005), Method of
11.33.47 462 0.91 2967 0.950 | 4.33E-02| 1.87E-03 interpretation of borehole falling-head
11:48:50 435 0.88 3870 0020 | 403602 1.626-03 ﬁiﬁ%ﬁ%ﬁ%‘i“&iﬂZﬁ?ﬁﬁﬁaﬁz
12:11:50 40,0 0.84 5250 0876 | 3.13E-02| 9.77E-04 70.90, w e
12:33.00 378 0.82 6520 0.837 | 1.46E-02| 2 13E-04
12:58:30 350 0.79 8050 0793 |-1.72E-03| 294E-06
13:30.00 312 0.76 9940 0.741 |-152E-02] 232E-04 Z —H e_at —H*
14.03.00 316 0.76 11920 0691 |-6.96E-02] 4.85E-03 t — o
K and?
11 D
SOLUTION FOR GRAPHING
t (s) Z(m
0 1.055 Data and Fitted Solution
596 1.033 1.20
1192 1.012
1788 0.990 100
2384 0.970
2980 0.945
3576 0.929 0.80
"7z 0.910 o
4768 0.891 = o060
5364 0.872
5060 0.854 0.40 %
6556 0.836
7152 0.818 020 }
7748 0.801
5% 55 0 2000 4000 60?0 8000 10000 12000 14000
10132 0.736 Time (s)
10728 0.721
11324 0.706
11920 0.691
At(s)= 596
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Clay Cover

TRIAL 2
TestID: Clay2-NE Installer: Xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K (m/s)= 8.86E-08
d(cm)=  1.905 a(s')= 00002579 Total Time (d)=  0.04 1.0 hrs
D{cm)= 29.845 H* (m)= 0.00
R, (cm) = 44.45 Hy (m)= 1.01
Final Tme:[”_9:37:50 ] MSE(m’)=  9.78E-04
Bias (m) = 2.80E-07
TEMPORAL VARIABLES 2-t COMPUTATIONS
Time (m/d/yr h:m) R (cm) Z {m) 1(s) FitZ(m)| e(m) g (m)
8:39:40 61.6 1.06 0 1011 |-497E-02] 247E-03
8:40.40 59.0 1.03 60 0.995 |-3.02E-02] 1.54E-03
8:41:41 56.0 1.00 121 0.980 |-248E-02| 6.14E-04
8:43.06 52.5 0.97 206 0958 |-1.10E-02] 1.21E-04
8:44:35 49.0 0.93 295 0.937 | 2.23E-03] 4.98E-06
8:45:30 47.0 0.91 350 0.924 | 904E-03| 8.17E-05
8:47.52 425 0.67 292 0.890 | 208E-02| 4.34E-04
8:50:00 39.0 0.83 620 0.861 | 2.69E-02} 7.24E-04 Chiasson Solution:
8:53.55 33.0 0.77 855 0.811 | 363E-02| 1.31E-03
8:56:30 296 074 1010 0.779 | 3.85E02 | 148E-03 Chiasson, P. {2005), Method of
85059 %58 5.70 1219 0.738 | 3.76E02| 141603 ;Z’Szp;’:g:’:‘e‘g i‘:\°;t‘;’;‘:§£(‘,“gl':;ad
9:02:40 230 067 1380 0708 | 3.36E-02| 1.13E-03 liners, Canadian Geotechnical J., 42,
9:06:20 19.5 0.64 1600 0669 | 2.95E-02] 8.71E-04 79.90.
9:09:53 16.7 0.61 1813 0.633 | 2.18E-02 | 4.73E-04
9:15:00 136 0.58 2120 0.585 | 4.55E-08| 2.07E-05
9:20:36 10.5 0.55 2456 0536 |-1.30E-02] 1.69E-04 Z. —H e_at _H*
9:24:28 85 0.53 2688 0505 |-2.42E02| 584E-04 t — 'l
9:30:30 54 0.50 3050 0.460 |-3.82E-02] 1.46E-03
9:37:50 2.7 0.47 3490 0.411 |-6.06E-02] 3.67E-03 K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 1.011 120
175 0.966
349 0.924 100
524 0.883
698 0.844
873 6.807 080
1047 0.772 <
1222 0.738 < 060
1396 0.705
1571 0.674 0.40
1745 0.644
1920 0.616 020 |
2094 0.589
| o o L -
%78 05T 0 1000 2000 3000 4000
2792 0.492 Time (s)
2067 0.470
3144 0.450
3316 0.430
3490 0.411
At(s)= 175
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Clay Cover
TRIAL 3

TestID: Clay2-NE Installer: W
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K (m/s)= 9.76E-08
d(am)=  1.905 a(s’)=  0.0002809 Total Time (d)=  0.02 0.5 hrs
D(cm)=  29.845 H* (m)= 0.00
Ry(cm)= 4445 H, (m) = 0.87 o Jo—Water Lovel
Final Time:[_10:18:14 MSE (m’)=  1.4TE-04
Bias (m) = 2.70E-07
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/d/yr h:m) R (cm) Z (m) t(s) FitZ(m)| 8(m) g (m)
9:45:20 444 0.89 0 0.869 |-1.93E-02| 3.73E-04
9:47:43 39.6 0.84 143 0.835 |-554E-03| 3.07E-05
9:49:30 36.0 0.80 250 0.810 | 5.74E-03§ 3.29E-05
9:51:40 325 0.77 380 0.781 1,17E-02 1.36E-04
9:56:50 25.0 0.69 690 0.716 2.15€-02 4.64E-04 =
10:09:41 13.0 0.57 1461 0.577 | 2.10E-03 4.42E-06
10:16:40 7.5 0.52 1880 0513 |-6.92E-03| 4.79E-05 Chi n Solution:
10:18:14 6.4 0.51 1974 0.499 |-9.28E-03) 8.61E-05
Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.
—at *
2
K and
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 0.869 1.00
99 0.845
197 0.822 0.0 ® Data
296 0.800 0.80 } —Fit
3% 0778 0.70
493 0.757
582 0.736 _ of0F
691 0.716 E. 0.50
790 0.696 040 |
388 0.677
987 0.650 030 r
1086 0.641 020 t
1184 0.623 0.10 F
1283 0.606
1362 0.590 0.00
1481 0.573 0 500 1000 1500 2000 2500
1579 0.558 Time (s)
1678 0.543
1777 0.528
1875 0.513
1974 0.499
At(s)= 99
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 4
TestiD: Clay2-NE Installer: Xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K (m/s) = 1.34E-07
d{cm)= 1.905 a{s’)= 00003852 Total Time (d)y=  0.03 0.6 hrs
D(am)=  29.845 H* (m) = 0.00
R,(cm)=  44.45 H,(m)= 098 T . Water Lovel
Final Time]_10:66:55 | MSE(m’)= 292604 Scale
Bias (m) = -8.62E-08 Standpips
diamater = d)
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/d/yr h:m) R (cm) Z (m) t(s) Fitz(m)| e(m) € (m) i
10:19:55 56.0 1.00 Q 0.977 |-2.78E-02] 7.726-04 (diamatar = D)
10:21:42 50.0 0.94 107 0.937 |-7.23E-03| 5.23E05
10:24:00 43.5 0.88 245 0.889 9.25E-03 8.56E-05
10:26:30 37.5 0.82 395 0.839 1.94E-02 3.75E-04
10:29:20 32.0 0.76 565 0.786 | 2.12E-02| 4.49E-04 =
10:33:19 26.0 0.70 804 0.717 1.21E-02 1.46E-04
10:42:15 14.5 0.59 1340 0.583 |-6.58E-03| 4.33E-05 Chi yn Solution:
10:49:50 6.5 0.51 1795 0.489 |-2.03E-02] 4.12E-04
10:55:56 2.0 0.46 2160 0425 |-395E-02] 1.56E-03 Chiasson, P. {2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geofechnical J., 42,
79-90.
Z, =H,e™ —H*
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 0977 120
108 0.937
216 0.899
324 0.862 1.00
432 0.827
540 0.793 0.80
648 0.761 —_
756 0.730 £ o060
864 0.700
972 0.672 0.40
1080 0.644
1188 0.618 020 |
1286 0.593
1404 0.569
1512 0.546 0.00 + - . -
1620 0.523 0 500 1000 1500 2000 2500
1728 0.502 Time (s)
1836 0.482
1944 0.462
2052 0.443
2160 0.425
At(s)= 108
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Clay Cover

TRIAL §
TestID: Clay2-NE Installer: XwW
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1

FIXED VARIABLES FITTED VARIABLES K(m/s) = 1.13E07

d{cm)= 1.905 a(s)= 00003250 Total Time (d)=  0.03 0.8 hrs

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

R, (cm)= 44.45 H, (m)= 1,03 [~ Water Lovel
Final Tme:[ 114150 | MSE(m’)=  7.456-04 L scale
Bias (m) = 8.53E-07 Lo Standpipe
diameter = d)

TEMPORAL VARIABLES Z-t COMPUTATIONS -

Time (m/d/yr h:m) R (cm) Z(m) t(s) FitZ {m) g {m) g (m) Casing
10:56:23 63.0 1.07 0 1.033 |-4.15E-02| 1.72E-03 H (diamater = D)
10:67:20 59.0 1.03 57 1.014 |-2.06E-02| 4.20E-04
10:59:00 54.0 0.98 157 0.982 |-292E-03] 8.50E-06
11:01:55 46.5 0.91 332 0.927 178E-02| 3.17E-04
11:06:30 37.0 0.81 607 0.848 3.35E-02 1.12E-03 =
11:10:23 31.0 0.75 840 0.786 3.17E-02 1.00E-03
11:14:45 243 0.69 1102 0.722 | 3.45E-02 1.19E-03 Chi ) Solution:

11:21:40 17.0 0.61 1517 0.631 1.64E-02| 2.69E-04
11:29:46 10.0 0.54 2003 0539 |-577E-03[ 3.33E05 Chiasson, P. (2005), Method of
11:36:46 5.0 0.49 2423 0.470 |-2.45E-02] 6.01E-D4 interpretation of borehole falling-head
11:41:60 2.0 0.46 2727 0.426 |-3.87E-02| 1.50E-03 tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.
Zt = Hoe at - H *
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
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 0.7% N
1227 0.693
1364 0.663
1500 0.634
1636 0.607 020 |
1773 0.581
1909 0.555 0.00 . — . )
2045 0.531 0 500 1000 1500 2000 2500 3000
2182 0.508 Time (s)
2318 0.486
2454 0.465
2591 0.445
2727 0.426
At(s)= 136
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 7
TestID: Clay2-NE Installer: XW
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K (m/s)= 86.25E-08
d(cm) = 1.905 a(s')=  0.0001799 Total Time (d)=  0.02 0.6 hrs
D(cm)= 29.845 H*(m)= 0.00
R, (cm) = 44.45 H, (m)= 0.67
Final Tme{_1250:16 | MSE(m’)= 275605
Bias (m) = -9.49E-07
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/d/yr h:m) R (cm) Z {m) t(s) Fitzm | em) | € (m)
12:14:58 23.2 0.68 0 0.672 |-5.00E-03] 250E-05
12:19:63 19.5 0.64 295 0.637 |-270E-03| 7.29E-06
12:24:58 15.5 0.60 600 0.603 { 3.30E-03 1.09E-05
12:29:32 12.3 0.57 874 0.574 | 6.31E-03 3.99E-05
12:35:58 8.5 0.53 1260 0.535 | 5.82E-03 3.39E-05
12:42:24 5.4 0.50 1646 0.499 | 9.14E-04 8.35E07
12:50:15 2.3 0.47 2117 0.459 |-8.66E-03] 7.49E05 Chiasson Solution:
Chiasson, P. (2005), Method of
interpretation of borehale falling-head
tests performed in compacted clay
liners, Canadian Geofechnical J., 42,
79-90.
Z, =He™* —H*
K and?
11 D
SOLUTION FOR GRAPHING
1(s) Z(m) Data and Fitted Soiution
0 0.672 0.80
106 0.659
212 0.646 070
318 0.634
423 062 060
529 0611 050
635 0.599 —_
741 0.588 E o4}
847 0677 N
953 0.566 030 |
1059 0.5656 020
1164 0.545
1270 0.534 010 |
1376 0.524
1482 0.514 0.00 ! - : :
1588 0.505 0 500 1000 1500 2000 2500
1694 0.495 Time (s)
1799 0.486
1905 0.477
2011 0.468
2117 0.459
At(s)= 106
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 2
Test!D: Clay2-NE Installer: xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 5.01EQ7
diem)= 1905 a(s')= 00014435 Total Time (d)=  0.00 0.1hrs
D(cm)=  29.845 H*m)=  0.00
R, {cm) = 4445 Hy(m)= 129 [1a—Water Leve
Final Tlme: MSE{m*=  262E-05 - Scale
Bias (m) = -2.30E-07 Standpipe
(diameter = d)
TEMPORAL VARIABLES Z+ COMPUTATIONS
Timo (midiyrhm) | Reem) | [ 2@m T 1) TFizm] e [ & m)
16:47.20 84.0 1.28 0 1292 | 7.33E03] 5.37E-05 (diameter = D)
16:48:06 77.0 1.21 46 1.209 |-567E-03] 3.21E-05
16:48:46 70.0 1.14 86 1.14% ]-3.49E-03] 1.22E-05
16:49:15 65.0 1.09 115 1.094 [-2.67E-04] 7.12E-08
16:50:08 570 1.01 168 1014 |-861E-04] 7.41E-07 -
16:51:23 47.0 0.91 243 0.910 }-4.87E-03| 2.37E-05
16:52.00 410 085 280 0862 | 7.82603| 6.126-05 | [ 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, =He™ _H*
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 1.292
14 1.266
28 1.241 20 F
42 1.216
56 1.192 L
70 1.168
84 1.144 - }
98 1.121 E
112 1,099 ™ o0s0 T
126 1.077
140 1.055 0.40
154 1.034
168 1014 020 b
182 0.993
19 0973 0.00 * —= : *
210 0.954 0 50 100 150 200 250 300
224 0.935 Time (s)
238 0.916
252 0.898
265 0.880
280 0.862
At(s)= 14
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids ~ Clay Cover

TRIAL 3
TestID:  Clay2-NE Instatler: Xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 2.06E-08
d{em)=  1.905 a(s')= 0.0000593 Total Time (d)=  0.03 0.8 hrs
D(cm)=  29.845 H*(m)= 0.00
R, {cm)= 44,45 H, {m)= 1.36 o Water Level
Final Time: MSE(m%)=  203E-04 j/Scale
Bias(m)=  -5.856-07 Standpipe
(diameter = d)
TEMPORAL VARIABLES Z+4 COMPUTATIONS
Time (m/d/yr h:m R (cm) ~ Z(m) _t(s) FitZ(m)| s(m) € (m) Casing
17:13.:25 94.0 1.38 0 1.357 |-279E-02| 7.80E-04 (diameter = D)
17:15:15 90.5 1.35 110 1.348 |-1.74E-03} 3.02E-06
17:17.00 89.0 1.33 215 1.339 | 490E-03] 240E-05
17:20:15 87.0 1.31 410 1.324 | 9.50E03] 9.03E-05
17:28:40 82.8 1.27 915 1285 | 1.54E-02] 239E-04 ==
17.35:50 79.8 1.24 1345 12583 | 1.01E02]| 1.02E-04
17:45.10 76.6 1.21 1905 1.212_| 1.19E-03] 1.43E-06 Chiasson Solution:
17:50:45 733 1.18 2240 1.188 1.04E-02{ 1.07E-04
18:01:10 72.2 1.17 2865 1.145 |-2.18E-02] 4.77E-04 Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-80.
Z,=H,e™ -H*
t o
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 1.357 160
143 1.345
287 1334 1.40 ¢ Data
430 132 —Ft
573 1311 120 1
716 1.300 100 b
860 1.289 —_
1003 1278 < oso}
1146 1.267
1289 1257 060 [
1433 1.246 040 |
1576 1.236
1719 1.225 0.20
1862 1.215
2006 1.204 0.00 — = s —L
2149 1.194 0 500 1000 1500 2000 2500 3000 3500
202 1.184 Time (s)
2435 1.174
2579 1.164
2722 1.154
2865 1.145
At{s)= 143
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 4

TestiD: Clay2-NE Installer: XwW
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 6.59E-09

d(em)= 1905 a(s')= 0.0000190 Total Time (d)=  0.29 7.1 hrs

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

R, (cm)= 44.45 Hgy(m)= 1.33 [ 1o~ Water Level

Final Time: MSE(m*)=  1.43E-03 | L-scale
Bias (m) = 1.21E-07 Standpipe
_{diameter = d)
TEMPORAL VARIABLES 2t COMPUTATIONS
Time (midlyr h:m) | R (cm) Z(m) t(s) FitZm)] &(m) € (m) Casing

8:57.44 97.0 1.41 0 1.331 |-833E-02] 6.93E03 (diameter = D)
8:58:40 95.0 1.39 56 1330 |-6.47E-02] 4.18E-03
9:01:14 2.0 1.36 210 1.326 [-3.86E-02] 1.49E-03
9:04:10 0.0 134 386 1322 |-2.306-02] 528E-04
9:08:46 88.0 1.32 662 1315 |-9.87E-08] 9.74E-05
9:16:30 85.5 1.30 1126 1.303 [ 361E03] 1.30E-05
9:26:05 83.0 1.27 1701 1.289 | 1.456-02] 209E-04 Chi Solution:
9:33.10 81.2 126 2126 1279 | 221E-02] 4.89E-04
9:42.25 79.3 1.24 2681 1265 | 277E02| 7.69E-04 Chiasson, P. (2005), Method of
9:55:30 76.8 1.21 3466 1.247 | 3.40E-02{ 1.16E-03 interpretation of borehole falling-head
10:22.41 72.3 1.17 5097 1209 | 4.11E-02] 1.69E-03 tests performed in compacted clay
10:44:08 69.3 114 6354 1179 | 4.19E-02| 1.76E-03 liners, Canadian Geotechnical J., 42,
11:06:00 6.3 1.19 769 1150 | 4.29E02] 1.84E-03 | L7990
11:31:50 63.2 1.08 9246 1117 | 4.06E-02| 1.65E-03
11:59.27 60.4 1.06 10903 1.083 [340E02] 1.16E-03
12:17:33 58.7 1.03 11989 1060 |2.89E-02] 8.37E-04 Z =—H. e —at H *
125416 55.2 1.00 14192 1.017 | 205E02| 4.22E-04 t = I'l,
13:28:46 52.6 0.97 16262 0978 [7.37E03]| 5.44E-05
14:15:11 484 0.94 19047 0.928 |-1.09E-02 1.20E-04 anmn d 2
14:51:10 472 0.92 21206 0.890 |-2.62E-02] 6.85E-04 K =
16:29:10 452 0.90 23486 0.853 |-439E-02] 1.92E-03 11 D
16:00:45 437 0.88 25381 0.823 |-5.90E-02] 3.48E-03

SOLUTION FOR GRAPHING

t(s) Z(m)
0 1.331
1269 1.300
2538 1.269
3807 1238
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

1.20

1.00

0.80

Z{m)

060 |
0.40
020

0.00 —_ N . — "
0 5000 10000 15000 20000 25000 30000
Time (s)
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Clay Cover

TRIAL 6
TestiD: Clay2-NE Installer: Xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(mis)= 1.28E-07
d{em)= 1.905 a(s')= 0.0003675 Total Time (d)=  0.03 0.6 hrs
D(cm)=  29.845 H'(m)= 0.0
R, {cm)= 44.45 H,y(m)= 097 [ Lo—VVater Level
+ . v 2y
Final Time:[_10:55:55_| :ESE((:)): _::.gEE-_%«; TR RS
. i_j— diameter = d)
TEMPORAL VARIABLES Z+4 COMPUTATIONS
Time (m/diyr h:m R (cm) ~Z(m " t(s) Fitzm)[ sim) | & (m) H Casing
10:19.56 56.0 1.00 0 0.971 |-3.31E-02] 1.10E-03 (diameter = D)
10:21:42 50.0 0.94 107 0.934 |-1.06E-02] 1.11E-04
10:24:00 435 0.88 245 0.888 { 8.26E03| 6.82E-05
10:26:30 375 0.82 395 0840 | 2.06E-02| 4.26E-04
10:29.20 320 0.76 565 0.789 ) 2.48E-02} 6.13E-04 =
10:33:19 26.0 0.70 804 0.723 | 1.84E-02| 3.39E-04
10:42:15 145 059 1340 0594 | 415603 1726-05 | [cni Solution:
10:49:50 6.5 0.51 1795 0502 {-7.26E-03| 5.27E-05
10:55:56 20 0.46 2160 0.439 |-2.53E-02| 6.40E-04 Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
78-90.
Z, =He™ —H*
t o
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 0.971
108 0.934
216 0.897
324 0.862
432 0.829
540 0.797
643 0.766 —
756 0.736 5.
864 0.707
972 0.680
1080 0.653
1188 0.628
1206 0.603 020 |
1404 0.580
1512 0.557 0.00 * —= !
1620 0.536 0 500 1000 1500 2000 2500
1728 0.515 Time (8)
1836 0.495
1944 0.475
2052 0.457
2160 0.439
At(s)= 108
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL7
TestID: Clay2-NE Installer: Xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K{m/s)= 1.13E-07
d{em)= 1.905 a{s')= 0.0003250 Total Time(d)=  0.03 0.8 hrs
D(cm)= 29.845 H*(m)= 0.00
R, (cm)= 44.45 Hy(m) = 1.03 :P/Water Level
Final Time: MSE(m*)=  7.45E-04 |-Scate
Bias (m)= ~7.34E-07 Standpipe
diameter = d)
TEMPORAL VARIABLES 2+t COMPUTATIONS :

Time (m/d/yr h:m) | R (cm) Z(m) t(s) FitZ(m)| &(m) £ (m) | Casing
10:56:23 63.0 1.07 0 1.033 |-4.15E-02] 1.72E-03 Flow i (diameter = D)
10:57:20 59.0 1.03 57 1.014 |-2.05E-02| 4.20E-04
10:59:00 54.0 0.98 157 0.982 |-2.92E-03] 8.50E-06 ﬂ
11:01:56 485 0.91 332 0.927 1.78E-02] 317E-04
11:06:30 37.0 0.81 607 0.848 | 3.35E-02| 1.12E-03 L =
11:10:23 31.0 0.75 840 0.786 {3.17E02] 1.00E-03
11:14:45 243 0.69 1102 0.722 | 3.45E02| 1.19E-03 Chiasson Solution:

11:21:40 17.0 0.61 1517 0.631 1.64E-02| 2.69E-04
11:29:46 10.0 0.54 2003 0.539 {-5.77E-D3] 3.33E-05 Chiasson, P. (2005), Method of
11:36.46 5.0 0.49 2423 0.470 [-2.45E-02| 6.01E-04 interpretation of borehole falling-head
11:41:50 20 0.46 2727 0426 |-387e-02] 1506-03 tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-90.
-at *
Z, =H,e™ —-H
and?
K = 7o
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 1,033 120
136 0.988
273 0.945
409 0.904 100
545 0.865
682 0.828 0.80
818 0.792 -
954 0.757 < oe0
1091 0.725
1227 0.693 0.40
1364 0.663
1500 0.634
1636 0.607 0.20
1773 0.581
1909 0.55% 0.00 : : . — .
2045 0.531 0 500 1000 1500 2000 2500 3000
2182 0.508 Time(s)
2318 0.486
2454 0.465
2691 0.445
2727 0.426
At(s)= 136
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Clay Cover

TRIAL 8
TestiD: Clay2-NE Installer: Xw
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 6.95E-08
dem)=  1.905 a(s')= 00002001 Total Time (d)=  0.02 0.5 hrs
D(cm)=  29.845 H* (m)= 0.00
R, (cm)= 4445 H,(m)= 0.66 (wmr Level
Final Time:[_12:14:24_] MSE(m*)=  1.45E-05 | -Scate
Bias (m) = 9.02E-07 Standpipe
(diameter = d)
TEMPORAL VARIABLES 24 COMPUTATIONS
Time (m/dlyr h:m) | R {cm) Z (m) ts) [Ftzm)| s(m) g (m) Casing
11.42:48 23 0.67 0 0.662 ]-5.86E-03] 3.43E-05 Flow R (diameter = D)
11:45:10 200 0.64 142 0.643 |-1.39E-03] 1.94E-06 ‘ !
11:48:32 17.0 0.61 344 0618 | 3.13E-03| 9.83E-06
11:62:15 14.0 0.58 567 0.591 | 6.18E-03{ 3.83E-05
11:57:56 10.3 0.5 908 0.552 | 4.23E03] 1.79E-05 ==
12:03:06 7.6 0.52 1218 0.519 |-1.95E-03} 3.80E-06
12:08:21 4.5 0.49 1533 0.487 |-2.62E-03] 6.87E-06 Chi sh Solution:
12:14:24 10 0.45 1896 0.453 |-1.73E-03] 2.98E-06
Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay
liners, Canadian Geotechnical J., 42,
79-60.
Z,=H,e™ —H*
t o
K - ar= d?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m) Data and Fitted Solution
0 0662 0.80
95 0.649
190 0.637 0.70
284 0.625
379 0613 0.60
474 0.602 050 b
569 0.580 —_
664 05679 S o4}
758 0.568
853 0.558 030 f
948 0.547 020 |
1043 0.537
1138 0.527 0.10
1232 0.517
1327 0,507 0.00 —= *
1422 0.498 0 500 1000 1500 2000
1517 0.488 Time (s)
1612 0.479
1706 0.470
1801 0.461
1896 0.453
At(s)= 85
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Clay Cover

TRIAL9
TestiD: Clay2-NE Installer: W
Project: Cedar Rapids  Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K {m/s)= 6.25E-08
d(em)= 1.905 a (s") = 0.0001799 Total Time (d)=  0.02 0.6 hrs
D(em)= 29.845 H* (m) = 0.00
R, (om) = 44 45 Hy (m)= 0.67 le—Water Lovel
Final Time:|_1250:15_] MSE(m%)=  275E-05 L Scale
Bias (m) = -9.49E-07 |o— Standpipe
diameter = d)
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/d/yr h:m) R (cm) Z (m) t(s) Fit Z (m) & (m) g (m) Casing
12:14.58 232 0.68 0 0672 | -500E-03] 2.50E-05 H* (diameter = D)
12:19:53 19.5 0.64 295 0.637 |-2.70E-03| 7.29E-06
12:24:58 15.5 0.60 600 0.603 3.30E-03 1.09E-05
12:29:.32 12.3 057 874 0.574 | 6.31E-03] 3.99E05
12:35.58 8.5 0.53 1260 0.535 | 5.82E-03 3.39E-05 ——
12:42:24 5.4 0.50 1646 0.499 | 9.14E-04 8.35E-07
‘ 12:50:15 23 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,
I 79-90.
Z, =H,e™ —H*
K axd?
11 D
SOLUTION FOR GRAPHING
t(s) Z (m) Data and Fitted Solution
0 0.672 0.80
106 0.659
212 0.646 0.70 ¢ Dza
318 0.634 —Fit
423 0.622 060
529 0.611 050 |
635 0.599 —
741 0.588 E o4}
847 05677 N
963 0566 030
1059 0.555 020 }
1164 0.545
1270 0.534 0.10 |
1376 0.524
1482 0614 0.00 * — * *
1588 0.505 0 500 1000 1500 2000 2500
1694 0.485 Time (s)
1798 0.486
1905 0477
2011 0.468
2117 0.459
At(s)= 106
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 1
Test1D: CP2-NE Installer: XwW
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 1.77E-07
d(cm)= 1.905 a(s')= 0.0005108 Total Time (d)=  0.02 0.4 trs
D (cm) = 29.845 H*(m)=  0.00
R, (cm) = 52.07 Hy (m) = 1.39
Final Time:[___ 13:48:00 | MSE(m")=  7.33E-04
Bias(m)=  -4.43E-08
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/diyr h:m) R {cm) Z (m) t{s) FitZ{m)| e{m} & (m)
13:26:12 927 1.45 0.00 1392 |-559E-02| 3.12E-03
13:27:45 82.7 1.35 93 1327 |-2.04E-02] 4.18E-04
13:28:30 79.0 1.31 138 1297 |-1.36E-02| 1.85E-04
13:28:50 77.0 1.29 158 1284 |-6.79E-03] 4.61E-05
13:29:30 735 1.26 198 1258 | 2.25E-03| 5.05E-06
13:30:30 69.0 1.21 258 1220 | 9.28E-03] 8.62E-05
13:31:15 65.5 1.18 303 1192 | 1.66E-02| 2.74E-04 Chiasson Solution:
13:32:00 62.0 1.14 343 1165 | 2.456-02| 5.99E-04 Chiasson, P. (2005), Method of
13:33:30 56.5 1.09 438 1113 | 2.71E-02| 7.36E-04 ) P \ o
interpretation of borehole falling-head tests
13.34:47 520 104 515 1070 | 2.92E02| B.53E-04 pemfrmed in compacted clay "ﬁers’
13:35:50 485 1.01 578 1036 | 3.03E-02| 9.20E-04 Canadian Geotechnical J., 42, 79-90.
13:37:06 45.0 0.97 654 0997 | 2.59E-02| 6.70E-04
13:38:14 42.0 0.94 722 0.963 | 2.19E-02| 4.78E-04
13:39:10 395 0.2 778 0.935 | 1.97E-02| 3.89E-04
13:41:00 355 0.88 888 0.684 | 8.62E-03| 7.43E-05
13:42:40 320 0.84 988 0.840 [-4.14E-04] 1.72E-07 _at *
13:45:00 285 0.81 1128 0.782 |-2.34E-02| 5.48E-04 Zt = Hoe H
13:47:10 255 0.78 1258 0.732 |-4.37E-02] 1.91E-03
13:48:00 24.4 0.76 1308 0714 |-5.11E-02] 2.61E-03 K a d?
11 D
9:16:16
SOLUTION FOR GRAPHING
1) Z(m)
9 1.392 Data and Fitted Solution
65 1.346 160
131 1.302
196 1.259 1.40
262 1218
327 1178 1.20
392 1138 1.00
458 1.102 .
523 1.065 E 0.80
589 1.030 N
654 0.997 0.60 }
719 0.964 040 |
785 0.932
850 0902 0.20 }
916 0.872
981 0.843 0.00 * . . - * +
1046 0.816 0.00 20000 400.00 600.00 800.00 1000.00 1200.00 1400.00
1112 0.789 Time (s)
1177 0.763
1243 0.738
1308 0.714
at(s) = 65

C-58




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

TRIAL 2
Test ID: CP2-NE Installer: Xw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K{m/s)= 1.80E-07
d{cm)= 1.905 a(s')= 0.0005177 Total Time (d) = 0.01 0.3 hrs
D (em) = 29.845 H*(m) = 0.00
R, (cm)= 52.07 Hg (m) = 1.43
Final Time:[ 14:0419 | MSE(mY)= 165604
Bias(m) = 8.37E-08
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/d/yr h:m) R {cm) Z {m) t (s) FitZ(m)] e(m) & (m)
13:48:30 93.0 1.45 0.00 1.429 |-2.17E-02] 4.69E-04 (diameter = D)
13:49:05 89.0 1.41 35 1.403 |-7.31E-03] 5.35E-05
13:49:35 86.0 1.38 65 1.382 1.06E-03| 1.12E-06
13:51:00 79.0 1.31 150 1.322 1.16E-02 | 1.34E-04
13:53:00 70.5 1.23 270 1.243 | 1.69E-02 | 2.86E-04 =
13:55:24 62.0 1.14 414 1.153 1.276-02| 1.60E-04
13:57:24 55.5 1.08 534 1.084 [ 8.19E-03| 6.70E-05 Chiasson Solution:
13:59:23 49.5 1.02 653 1.019 3.43E-03 1.17E-05 Chiasson, P. (2005), Method of
14:01:04 450 0.97 754 Q0.967 |-3.49E-03] 1.22E-05 e !
interpretation of borehole falling-head tests
14.04:19 375 0.90 949 0.874 |-2.14E-02| 4.57E-04 perfoprmed in compacted clay llgers,
Canadien Geotechnical J., 42, 79-90.
~-at *
Z =H,e™ -H
K and?
11 D
SOLUTION FOR GRAPHING
tes) Z(m)
0 1.429 Data and Fitted Solution
47 1.394 160
85 1.364
142 1.328 1.40
190 1.295
237 1264 120
285 1.233 1,00
332 1.203 _
380 1174 £ 0.80
427 1.146 N
475 1.118 0.60
522 1.091 040 |
569 1.064
617 1.038 020 }
664 1.013
712 0.989 0.00 L . - L
759 0.965 0.00 200.00 400.00 600.00 800.00 1000.00
807 0.941 Time (s)
854 0.918
902 0.896
949 0.874
At (s) = 47
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Cedar Rapids - Composite Cover

TRIAL 1
Test ID: CP3-SW Installer: XwW
Project:  Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K{m/s)= 6.16E-08
d{cm)= 1.905 a(s')= 0.0001774 Total Time (d) = 0.05 1.2 hrs
D (cm) = 29.845 H* (m) = 0.00
R, (cm)= 5207 Hy (m) = 1.41 la—\Water Level
Final Time:[___15:08:00 | MSE(mY=  1.44E-03 L Scale
Bias (m) = -1.06E-08 Lo §;;'::"::= @
TEMPORAL VARIABLES 2-t COMPUTATIONS
Time (m/diyr h:m) R (cm) Z (m) t (s) FitZ(m)| s{m) & (m) H Casing
13:54:10 95.0 1.47 0.00 1.413 |-579E-02] 3.35€-03 Flow [f" (diameter=D)
13:55:00 91.5 1.44 50 1400 |-354E-02] 1.25€-03 ,
13:56:00 88.0 1.40 110 1385 [-1.526-02] 2.31E-04
13:57:47 83.0 1.35 217 1359 |8736-03] 7.626-05 | | I
13:59:40 78.5 131 330 1332 [2676-02] 7.15E-04 =
14:01:30 74.5 1.27 440 1307 | 4.10E-02] 1.68E-03
14:04:35 68.5 1.21 625 1.264 | 5.886-02] 3.46E-03 Chiasson Solution:
15:09:00 143 0.66 4490 0.637 |-2.68E-02] 7.16E-04

Chiasson, P.

{2005), Method of

interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.

Z, =He™ —H*
K - ar 2
1 D

SOLUTION FOR GRAPHING

Data and Fitted Solution

Z(m)

040

020 ¢

0.00

—_—

—_— .

1000.00

2000.00

3000.00 4000.00

Time (s)

5000.00

t(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
3592 0.747
3817 0.718
4041 0.690
4266 0.663
4490 0.637

At(s)= 225

C-61




Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Composite Cover

TRIAL 2
TestID: CP3-SW Installer: XwW
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K{m/s)= 5.53E-08
d(cm) = 1.905 a(s')= 0.0001593 Total Time (d) = 0.05 1.3 hrs
D (cm) = 29.845 H* (m) = 0.00
R, (cm) = 52.07 Ho(m) = 1.28 [~ Water Level
Final Time: 16:30:00 MSE (m*)=  3.01E-03 4-Scale
Bias {m) = 1.14E-09 Standpipe
(diameter = d)
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time {m/d/yr h:m) R {cm) Z {m) t{s) FitZ{m)]| sim) & (m) il Casing
15:13:40 89.0 1.41 0.00 1.283 [-1.286-01] 1.64E-02 He (dhameter = D))
15:15:06 85.5 1.38 86 1.265 |-1.11E-01] 1.22E-02
15:16:14 80.5 1.33 154 1252 |-7.42E-02] 5.50E-03
15:17:25 74.0 1.26 225 1.237 |-2.32E-02] 5.40E-04
15:18:32 68.0 1.20 292 1224 |236E-02| 5.58E-04 || =
15:19:56 63.5 1.16 376 1.208 | 5.24E-02} 2.74E-03
15:21:00 62.0 1.14 440 1.196 | 5.51E-02]| 3.04£-03 Chlasson Solution:
15:23:50 58.5 1.11 610 1164 |5.82E-02| 3.38E-03 Chiasson, P. (2005), NMethod of
15:25:07 57.0 1.09 687 1.150 [ 5.90E-02] 3.48E-03 h b ¢ .
15:30:11 515 1.04 991 7.095 | 5.96E.02| 3.55E-03 ";':f;prﬁt:g?: C"Jn‘:;;ec'::c'f CE')',"I‘iﬂ‘ehr:f‘d tests
15:36:13 46.0 0.98 1353 1.034 | 533E-02] 2.84E-03 Canadian Geotechnical J., 42, 79-90.
15:40:20 42.5 0.95 1600 0.994 [ 4.84E-02] 234E-03
15:44.16 395 0.92 1836 0.957 | 4.17€-02| 1.74E-03
15:49:40 35.7 0.88 2160 0909 |3.15-02| 9.94E-04
15:53:10 33.5 0.86 2370 0879 | 2.36E-02] 5.58E-04
15:56:15 31.5 0.84 2555 0.854 | 1.81E-02| 3.27E-04 _at *
16:00:30 29.0 0.81 2810 0.820 | 9.10E-03| 8.28E-05 Zt = Hoe -H
16:04:10 27.0 0.79 3030 0.792 | 8.71E-04| 7.58E-07
16:09:36 24.2 0.76 3356 0.752 |-1.12E-02| 1.25E-04 and 2
16:17:14 216 0.74 3814 0699 {-3.81E-02| 1.45E-03 K = ——
16:24:25 17.5 0.70 4245 0.652 [-4.34E-02] 1.88E-03 11 D
16:29:40 15.4 0.67 4560 0.620 |-5.43E-02| 2.95E-03
16:30:00 149 0.67 4580 0618 |-5.13E-02] 2.63E-03
SOLUTION FOR GRAPHING
t(s) Z (m)
0 1.283 Data and Fitted Solution
228 1.237 160 -
458 1.192 ® Series!
687 1.150 1.40 —Fit
916 1.108
1145 1.069
1374 1.030
1603 0.994 -
1832 0.958 E
2061 0.924 N
2290 0.891
2519 0.859 040 |
2748 0.828
2977 0.798 020
3206 0.770
3435 0.742 0.00 : * * :
3664 0.716 0.00 1000.00 2000.00 3000.00 4000.00 5000.00
3693 0.690 Time (s)
4122 0.665
4351 0.641
4580 0.618
At(s) = 228

C-62



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

TRIAL 3
Test ID: CP3-SW Installer: Xw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 4.87E-08
d(cm)= 1.905 a(s')= 0.0001403 Total Time (d) = 0.06 1.5 trs
D {em) = 29.845 H* (m) = 0.00
R, (cm) = 52.07 Hy (m) = 1.42 H la—Water Level
Finel Tme:] _ 17:5885 ] MSE(md= 120803 H 1 scale
Bias (m) = 7.30E-09 le— Sd:r::‘l:; o
TEMPORAL VARIABLES 2-t COMPUTATIONS
Time (m/dyr h:m) R (cm) Z (m) t(s) FitZ{m)| e(m) & (m) "
16:31:48 96.0 1.48 0.00 1.420 |-6.11E-02] 3.73E-03 (diameter = D)
16:32:30 94.0 1.46 42 1411 [-4.94E-02] 2.44E-03
16:34:30 89.0 1.41 162 1.388 [-2.30E-02] 527€-04
16:37:00 845 1.37 312 1.359 |-6.87E-03] 4.71E-05
16:39:45 795 1.32 477 1328 |1.20E-02] 1.45E-04 =
16.44:30 725 1.25 762 1.276 | 3.00E-02] 9.00E-04
16:50:25 69.5 1.22 1117 1.214 |-1.98€-03] 3.92E-06 Chiasson Solution:
16:53:30 61.8 1.14 1302 1.183 | 4.39E-02] 1.93E-03 Chiasson, P (2005), Method of
16:58:10 57.2 1.09 1582 1137 ] 4.44E-02| 1.97E-03 2 O ,
interpretation of borehole falling-head tests
17:00:35 55.0 1.07 1727 1114 | 4.35602| 1.89E-03 pemfrmed In compacted clay Ii?\-ers,
17:04:50 51.3 1.03 1982 1.075 [4.13E-02] 1.71E-03 Canadian Geotechnical J., 42, 79-90.
17:11:14 46.5 0.99 2366 1.019 | 3296-02] 1.08E-03
17:16:00 432 0.95 2652 0.979 | 2.59€-02| 6.69E-04
17:26:00 37.0 0.89 3252 0900 |8.87€-03] 7.87E-05
17:30:20 346 0.87 3512 0.867 | 6.4BE-04] 4.19E-07
17:39:40 20.8 0.82 4072 0.802 |-1.696-02] 2.85E-04 _at *
17:47:05 26.4 0.78 4517 0.753 |-3.14E-02] 9.87E-04 Zt = Hoe -H
17:53:30 23.2 0.75 4902 0.714 [-3.90E-02] 1.52E-03
17:58:55 215 0.74 5227 0.662 |-5.386-02} 2.90E-03 K arnd 2
11 D
SOLUTION FOR GRAPHING
t(s) Z(m
9 1.420 Data and Fitted Solution
261 1.369 1.60
523 1.319 ® Seriest
784 1.272 1.40 —Fit
1045 1,226
1307 1.182 120
1568 1.139 1.00
1829 1.098 -
2091 1.059 £ 0.80
2352 1.021 N
2614 0.984 0.60
2875 0.948 040 |
3136 0.914
3398 0.881 020 |
3659 0.850
3920 0.819 0.00 : * * * *
2182 0.790 0.00 1000.00 2000.00 3000.00 4000.00 500000 6000.00
4443 0.761 Time (s)
4704 0.734
4966 0.707
5227 0.682
At(s) = 261
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Composite Cover

TRIAL 4
TestID: CP3-sW Installer: xXw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 4.T1E-08
d(cm)= 1.905 a(s')= 00001356 Total Time (d)=  0.05 1.1 hrs
D(cm)= 29.845 H* (m) = 0.00
R, (cm) = 52.07 Ho (m) = 1.45 ‘Water Level
Final Tme:[___10.3023 ] MSE(m)=  7.84E-04 Seale
Bias (M)=  -2.08E-11 Standpipe
(diameter = d)
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/dfyr h:m) R (cm) Z (m) t{s) FitZ{m)| &(m) & (m) i
9:25.00 100.0 1.52 0.00 1452 |-6.87E-02] 472E-03 (diameter = D)
9:26:00 955 1.48 60 1.440 |-3.55E-02] 1.26E-03
9:27:00 927 1.45 120 1429 [-1.91E-02] 3.66E-04
9:30:36 86.7 1.39 336 1387 [-3.90E-04] 1.52E-07
9:32:50 83.2 1.35 470 1362 | 9.62E-03] 9.26E-05 =
9:35:10 80.0 1.32 610 1337 | 1.60E-02[ 256E-04
9:37:15 773 1,29 735 1314 | 2.05E-02] 4.21E-04 Chlasson Solutlon:
9:39:13 75.0 1.27 853 1293 | 2.276-02] 5.13E-04 Chiasson, P. (2006), Method of
9:41:13 72.8 1.25 973 1272 | 2.386-02] 5.65E-04 L P :
interpretation of borehole falling-head tests
9:44 69.6 1.22 1140 1244 |273E-02| 7.43E-04 perf:,med in compacted clay Ii%-ers,
9:46.35 67.0 1.19 1295 1218 | 2.74E-02] 7.50E-04 Canadian Geotechnical J.. 42, 79-90.
9:52:07 62.0 1.14 1627 1164 | 2.37E-02| 5.64E-04
9:54:27 60.0 112 1767 1143 | 2.18E-02] 477E-04
9:57:43 574 1.09 1963 1113 [1.79E-02] 3.19E-04
10:02:25 53.7 1.06 2245 1.071 | 1.31E-02] 1.72E-04
10:10:18 485 1.01 2718 1.004 |-1.44E-03] 2.07E-06 _at *
10:17:24 44.7 0.97 3144 0.948 |-1.98E-02] 3 93E-04 Zt = Hoe -H
10:21:46 424 0.94 3406 0.915 [-2.996-02] 8.95E-04
10:30:23 38.1 0.90 3923 0.853 |-4.89E-02| 2.39E-03 K an 2
11 D
SOLUTION FOR GRAPHING
t(s) Z(m)
0 1452 Data and Fitted Solution
196 1.414 160
392 1.377 ® Seriest
588 1.341 1.40 —Fit
785 1.305
981 1271 120
1177 1.238 1,00
1373 1.205 -
1569 1.174 E 0.80
1765 1.143 N
1962 1.113 060
2158 1.084 040
2354 1.055
2550 1.027 0.20
2746 1.000
2042 0.974 0.00 ! . n ——
3138 0.949 0.00 1000.00 2000.00 3000.00 4000.00 5000.00
3335 0.924 Time (s)
3531 0.899
3727 0.876
3923 0.853
At(s)= 196
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis

Cedar Rapids - Composite Cover

TRIAL 1
Test ID: CP4-SE Installer: xXw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 1.77E-07
d(cm)= 1.905 a(s')= 0.0005108 Total Time (d) = 0.02 0.4 hrs
D (cm) = 29.845 H*(m) = 0.00
R, {cm) = 52.07 H,(m)= 1.39 [ La—water Level
Fina! Time: MSE (m)=  7.33E-04 | -scale
Bias (m) = -1.24E-11 ./sd‘;'::g;z:’n @
TEMPORAL VARIABLES Z-+t COMPUTATIONS
Time (m/diyr h:m) R {cm) Z (m) t(s) FitZ(m)|{ s(m) ¢ (m) | Casing
13:26:12 92.7 1.45 0.00 1392 |-5.59E-02] 3.12E-03 Flow (diameter = D)
13:27:45 82.7 1.35 93 1327 ]-2.04E-02] 4.18E-04 v
13:28:30 79.0 1.31 138 1297 |-1.36E-02| 1.85E-04 #
13:28:50 77.0 1.29 158 1.284 [-6.79E-03] 4.61E-05 —
13:29:30 73.5 1.26 198 1.258 |225E-03] 5.05E-06 =
13:30:30 69.0 1.21 258 1220 |9.286-03| 8.62E-05
13:31:15 65.5 1.18 303 1192 | 166E-02]| 2.74E-04 Chilasson Solutlon:
13:32:00 62.0 1.14 348 1165 | 2.45E-02] 5.99E-04 Chiasson, P. (2005), Method of
o e e o | ian ool ing s e
- - - performed in compacted clay liners,
13:35:50 48.5 1.01 578 1.036 {3.03E-02] 9.20E-04 Canadian Geotechnical J., 42, 79-90.
13:37.06 45.0 0.97 654 0.997 | 2.59E-02] 6.70E-04
13:38:14 42.0 0.94 722 0.963 | 2.19E-02] 4.78E-04
13:39:10 39.5 0.92 778 0935 |1.976-02| 3.89E-04
13:41:00 35.5 0.88 888 0.884 | 8.62E-03) 7.43E-05
13:42:40 32.0 0.84 988 0.840 [-4.14E-04] 1.72E-07 —at *
13:45:00 28.5 0.81 1128 0.782 |-2.34E-02| 5.48E-04 Z, = Hoe -H
13:47:10 25.5 0.78 1258 0732 |-4.37E-02] 1.91E-03
13:48:00 24.4 0.76 1308 0.714 |-5.11E-02] 2.61E-03 K a 2
11 D
SOLUTION FOR GRAPHING
t(s) Z {m)
0 1392 Data and Fitted Solution
65 1.346 1.60
131 1.302
196 1.259 1.40
262 1.218
327 1178 120
392 1.139 1.00
458 1.102 .
523 1.065 E 0.80
589 1,030 N
654 0.997 060
719 0.964 o040 |
785 0.932
850 0.902 020 }
916 0.872
981 0.843 0.00 . . * * . *
1046 0816 000 20000 400.00 600.00 800.00 1000.00 1200.00 1400.00
1112 0.789 Time (s)
1177 0.763
1243 0.738
1308 0.714
At(s)= 65
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
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TRIAL 2
Test ID: CP4-SE Installer: xXwW
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 1.80E-07
d(cm)= 1.905 a(s')= 0.0005177 Total Time ()= 0.01 0.3 hrs
D(cm) = 29.845 H*(m)=  0.00
R, (cm)= 52.07 H,(m) = 1.43 d Water Level
Final Time:[___14:04:19 | MSE(m’)= 165504
Bias(m)=  -8.32E-09
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/d/yr h:m) R (cm) Z (m) t {s) FitZ(m)| s(m) & (m)
13:48:30 93.0 1.45 0.00 1.429 |-2.176-02] 4.69E-04
13:49:05 89.0 1.41 35 1.403 |-7.31E-03] 5.35E-05
13:49:35 86.0 1.38 65 1382 | 1.066-03| 1.12E-06
13:51:00 79.0 1.31 150 1.322 | 1.16E-02| 1.34E-04
13:53:00 705 1.23 270 1243 | 1.69E-02| 2.86E-04
13:55:24 62.0 1.14 414 1153 | 1.27E-02| 1.60E-04
13:57:24 55.5 1.08 534 1.084 | 8.19E-03] 6.70E-05 Chiasson Solution:
13:59:23 495 1.02 653 1.019 |3.43E-03| 1.17E-05 Ghiasson, P, (2008}, Method of
14.01:04 45.0 0.97 754 0.967 |-3.49E-03] 1.22E-05 lasson, . , o
interpretation of borehole falling-head tests
14.04:19 375 0.90 549 0674 |-2.14E.02| 457E04 pe”';prmed in compacted clay "ﬁers'
Canadian Geotechnical J., 42, 79-90.
—at *
Z, =H,e™ -H
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z (m)
0 1.429 Data and Fitted Solution
47 1,394 160
95 1.361 ® Seriest
142 1.328 1.40 ——Fit
190 1.295
237 1.264 1.20
285 1.233 1.00
332 1.203 =
380 1.174 E 0.80 |
427 1146 ™
475 1418 0.60 r
522 1.091
569 1.064 040 ¥
617 1.038 020 ¥
664 1.013
712 0.989 0.00 —= — . -
759 0.965 0.00 200.00 400.00 600.00 800.00 1000.00
807 0.941 Time (s)
854 0918
902 0.896
949 0.874
At(s) = 47
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
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TRIAL 3
TestID: CP4-SE Installer: Xw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 1.66E-07
d(cm)= 1.905 a(s')= 0.0004771 Total Time (d) = 0.02 0.4 hrs
D (em) = 29.845 H* (m) = 0.00
R, {em) = 52.07 Ho (M) = 1.37 Water Level
Final Tme:[ 153540 ] MSE(mY=  1.74E-04 Scale
Bias (M) = 4.66E-09 Standpipe
{diameter = d)
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/diyr h:m) R (cm) Z (m) t (s) FitZ(m)| s(m) & (m) Casing
15:12:10 88.0 1.40 0.00 1373 |[-2.74E-02] 7.48E-04 H (diameter = D)
15:13:15 82.0 134 65 1331 |-9.29E-03| 8.63E-05 i
15:14:15 775 1.30 125 1.294 |-1.86E-03] 3.46E-08
15:15:35 72.0 1.24 205 1245 | 4.69E-03| 220E-05
15:16:40 68.0 1.20 270 1207 | 6.67E-03| 4.44E-05 =
15:18:00 63.0 115 350 1162 | 1.15E-02] 1.31E-04
15:19:10 59.0 1.11 420 1124 | 1.33E-02]| 1.77E-04 Chiasson Solution:
15:20:28 55.0 1.07 498 1083 | 1.226-02] 1.50E-04 Chiasson, P, (2006), Method of
15:21:48 51.0 1.03 578 1042 | 1.17E-02| 1.36E-04 ) ) . ”
15:24:20 440 0.96 730 0969 | 8.77E-03| 7.69E.05 g‘etfffrﬁ':;’?:g:g;i’::&ecﬁaag"l‘i%':;'ad"“ts
15:25:51 40.0 0.92 821 0.928 | 7.58E-03] 5.75E-05 Canadian Geotechnical J., 42, 79-90.
15:29:30 315 0.84 1040 0.836 | 491E-04| 2.41E-07
15:33:40 235 0.76 1290 0742 |-1.35E-02] 1.83E-04
15:35:40 20.5 0.73 1410 0.701 |-2.48E-02] 6.16E-04
—at *
Z, =He™ —H
K a i
1 D
SOLUTION FOR GRAPHING
t(s) Z (m)
0 1.373 Data and Fitted Solution
71 1.328 1.60 .
141 1.284 ® Seriest
212 1.242 140 ——Fit
282 1.200
353 1.161 120
423 1.122 1.00
494 1.085 _
564 1.049 E 0.80
635 1.015 N
705 0.981 0.60
776 0.949 0.40
846 0.917
917 0.887 0.20
987 0.858
1058 0.829 0.00 + *
1128 0.802 0.00 500.00 1000.00 1500.00
1199 0.775 Time (¢)
1269 0.750
1340 0.725
1410 0.701
At(s) = 7
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
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TRIAL 4
Test ID: CP4-SE Installer: xXw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 1.62E-07
d(em)= 1.905 a(s')= 0.0004660 Total Time (d) = 0.02 0.4 hrs
D (cm) = 29.845 H*(m) = 0.00
R, (cm) = 52,07 H, (M) = 1.36 [Ta—Water Level
Fina) Tme:[__15:57:60 ] MSE(m“=  7.70E-05 T 1 fd-scae
Bias (m) = -1.16E-09 z RI (Zt:r::::::=d)
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/d/yr h:m) R {cm) Z (m) t{s) FitZ(m)| s(m) g (m) H Casing
15:35:54 86.0 1.38 0.00 1.363 |-1.776-02] 3.12E-04 H (diameter = D)
15:36:34 825 1.35 40 1.338 [-7.84E-03] 6.14E-05
15:37:05 80.0 1.32 71 1.319 [-2.026-03] 4.10E-06
15:39:32 705 123 218 1231 | 567E-03] 3.22E-05
15:40:50 66.0 1.18 296 1187 |6.72-03| 452E-05 | L —==
15:42:00 62.0 1.14 366 1149 | 862E-03] 7.42E-05
15:43:52 56.0 1,08 478 1.091 | 1.02E-02] 1.04E-04 Chiasson Solution:
15:45:14 52.0 1.04 560 1.050 [ 9.28E-03| 8.61E-05 Chiasson, P. (2008), Method of
15:47:00 47.0 0.99 666 0.999 [ B868E-03] 7.53E-05 ) T :
interpretation of borehole falling-head tests
15:48:54 420 0.94 780 0.948 | 6.98E-03 | 4.87E-05 perft?rmed In compacted clay "?]'ers‘
15:52:00 34,5 0.87 966 0.869 {3.30E-03] 1.09E-05 Canadian Geotechnical J., 42, 79-90.
15:53:59 305 0.83 1085 0.822 [-3.58E-03] 1.28E-05
15:55:12 28.0 0.80 1158 0.785 [-6.07E-03] 3.68E-05
15:56:45 25.0 0.77 1251 0.761 ]-9.77E-03] 9.54E-05
15:57:50 23.0 0.75 1316 0.738 [-1.25E-02] 1.56E-04
~at *
Z, =H,e™ —-H
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z (m)
0 1.363 Data and Fitted Solution
66 1.322 1.60
132 1.282 ® Seriest
197 1.243 1.40 —Fit
263 1.206
329 1.169 120
395 1.134 1.00
461 1.100 _
526 1.067 E 0.80
592 1.034 N L
658 1.003 0.60
724 0.973 040 |
790 0.943
855 0.915 0.20 *
921 0.887
987 0.861 0.00 — . . * * .
1053 0.835 0.00 20000 400.00 600.00 800.00 1000.00 1200.00 1400.00
1119 0.809 Time (s)
1184 0.785
1250 0.761
1316 0.738
At(s) = 66
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TRIAL 5
Test ID: CP4-SE Installer: XwW
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(m/s)= 1.78E-07
d(cm)= 1.905 a(s)= 0.0005118 Total Time (d) = 0.01 0.3 hrs
D (em) = 29.845 H* (m) = 0.00
R, (cm) = 5207 H, (m) = 1.48
Final Tme:[___9:44:42___| MSE(m)=  2.21E-04
Bias (m) = 9.04E-09
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/diyr h:m) R (cm) Z (m) t(s) FtZ(m)| s(m) & (m)
9:24.00 100.0 1.52 0.00 1480 |-4.10E-02] 1.68€-03
9:25:00 90.5 1.43 60 1435 | 9.296-03] 8.63E-05
9:27:00 835 1.36 160 1.350 |-6.19E-03] 3.83E-05
9:28:00 765 1.29 240 1,309 | 2.30E-02| 5.29E-04
9:29:30 71.7 1.24 330 1.250 [121E-02] 1.46E-04
9:31:23 64.7 117 443 1180 | 1.196-02] 1.41€-04
9:32:00 625 1.15 480 1157 [1.17€-02] 1.38E-04 Chlasson Solution:
9:34:15 55.0 1.07 615 1080 | 9.48E-03] 8.98E-05 Chiasson, P. (2005), Method of
9:35:40 50.6 1.03 700 1.034 | 7.50E-03] 5.62E-05 : . ]
9:36:30 483 1.00 750 1.008 | 437€-03] 1.91E-05 g‘;ﬁg’;f:?{:‘g:;;ﬂ‘:f;;'}',",‘iﬁ'ehr:'ad tests
9:38:23 435 0.96 863 0.951 |-4.27E-03] 1.83E-05 Canadian Geotechnical J., 42, 79-90.
9:39.47 40.0 0.92 947 0.911 |-9.31E-03] 8.66E-05
9:40:30 37.8 0.90 990 0.892 |-7.156-03] 5.11E-05
9:41:34 353 0.7 1054 0.863 |-1.09E-02] 1.18E-04
9.43:42 29.8 0.82 1182 0.808 |-1.06E-02] 1.12E-04
9:44:42 27.7 _at *
Z, =H,e™ —H
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m)
0 1.480 Data and Fitted Solution
62 1.433 160
124 1.389 ® Seriesi
186 1.345 1.40 —Fit
248 1.303
310 1.262 1.20
373 1.223 1.00
435 1185 -
497 1.148 E 0.80
559 1.112 ™
621 1.077 060 r
683 1.043
745 1.014 040
807 0.979 020 |
869 0.948
931 0.919 0.00 - + * . :
994 0.850 0.00 20000 400.00 600.00 800.00 1000.00 1200.00 1400.00
1056 0.862 Time (s)
1118 0.835
1180 0.809
1242 0.784
at(s) = 62
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TRIAL 1
Test ID: CP5-SE Instalter: Xw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K{mis)= 1.41E-07
d(cm)= 1.905 a(s')=  0.0004064 Total Time (d) = 0.03 0.6 hrs
D(cm) = 29.845 H* (m) = 0.00
R, (cm) = 52,07 Hy (m) = 1.48 [14—Water Leve!
Final Tme:[___ 114510 | MSE(m’=  340E-04 Yt k,swe
Bias (m) = 5.38E-08 z Ri t “j".;’,':&fﬂ "
TEMPORAL VARIABLES Z-t COMPUTATIONS 1
Time (m/diyr h:m) R (cm) Z(m) t(s) FitZ{m)] &(m) & (m) H Casing
11:06:57 100.0 1.52 0.00 1.484 |-3.72€-02] 1.38€-03 ", (diameter = D)
11:08:02 90.0 1.42 125 1.410 |[-1.07E-02] 1.14E-04 l i
11:11:28 80.0 1.32 271 1329 |8.11E-03| 6.57E-05 i
11:14:16 70.0 1.22 439 1241 | 2.04E-02] 4.16E-04 .
11:17:30 60.0 1.12 633 1447 ] 263E-02] 6.92E-04 =
11:21:48 49.0 1.01 891 1.033 | 2.21€-02| 4.89E-04
11:25:50 40.0 0.92 1133 0.936 | 1.54E-02] 2.36E-04 Chlasson Solution:
11:29:21 33.0 0.85 1344 0.859 | 8.44E-03] 7.13E-05 Chiasson, P. (2005), Method of
11:31:08 30.0 0.82 1451 0.823 | 1.886-03| 3.53E-06 G . "
interpretation of borehole falling-head tests
11:32:46 27.0 0.79 1549 0.790 |-2.40E-04) 5.76E-08 pemfrmed in compacted clay Ii?;ers,
11:35:00 23.0 0.75 1683 0.749 |[-2.14E-03| 4.57E-06 Canadian Geotechnical J., 42, 79-90.
11:36:48 20.0 0.72 1791 0.716 |-4.29E-03] 1.84E-05
11:40:32 15.0 0.67 2015 0.654 |-1.66E-02] 2.76E-04
11:45:10 95 0.62 2293 0.584 |-3.15E-02| 9.93E-04
—at *
Z, =He H
K and?
11 D

SOLUTION FOR GRAPHING

Data and Fitted Solution

Z (m)

0.00 - A .
0.00 500.00 1000.00 1500.00

t(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
1948 0.672
2064 0.641
2178 0.612
2293 0.584

At(s)= 115

Time (s)

2000.00 2500.00
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TRIAL 2
Test1D: CP5-SE Installer: xw
Project:  Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K(mis)= 1.36E-07
d(cmy= 1.905 a(s')= 0.0003927 Total Time {d) = 0.03 0.6 hrs
D(cm)= 29.845 H* (m) = 0.00
R, (cm) = 52.07 Ho (m) = 1.49
Finel ime:[ 122433 | MSE(mY=  3.92E:04
Bias (m) = -4.07E-08
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time {(m/d/yr h:m) R (cm) Z (m) t{s) FitZ (m) 8(m) ¢ (m)
11:46:49 100.0 1.52 0.00 1.490 {-3.03E-02] 9.21E-04
11:49:12 89.0 1.41 143 1.409 [-1.74E-03] 3.02E-06
11:51:37 80.0 1.32 288 1.331 | 1.03E-02| 1.05E-04
11:56:13 65.0 1.47 564 1.194 | 2.356-02| 5.54E-04
12:01:26 51.0 1.03 877 1.056 | 2.54E-02| 6.45E-04
12:09:14 35.0 0.87 1345 0.879 | 8.08E-03| 6.54E-05
12:18:04 20.0 0.72 1875 0.714 |-7.05E-03] 4.97E-05 Chiasson Solution:
12:24:33 12.0 0.64 2264 0.613 |-2.82E-02] 7.93E-04
Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.
Z, =He™ —H*
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z (m)
0 1.490 Data and Fitted Solution
113 1.426 160
226 1.364
340 1.304 1.40
453 1.248
566 1.193 120
679 1.141 1.00
792 1.092 .
906 1.044 E 0.80
1019 0.999 ™
1132 0955 060
1245 0.914 0.40
1358 0874 I
1472 0.836 0.20
1585 0.800
1698 0.765 0.00 * * . *
1811 0.732 0.00 500.00 1000.00 1500.00 2000.00 2500.00
1924 0.700 Time (s)
2038 0.669
2151 0.640
2264 0.613
at(sy= 143
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TRIAL 3
Test ID: CPS5-SE Installer: Xw
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K{m/s)= 1.30E-07
d{ecm)= 1.905 a(s')= 0.0003752 Total Time (d) = 0.02 0.4 hrs
D(cm) = 29.845 H*(m) = 0.00
R, (cm) = 5207 Hy(m) = 1.16
Final Tme:[___ 12:46:47 ] MSE(m’)=  431E-05
Bias (m) = 7.91E-08
TEMPORAL VARIABLES Z-t COMPUTATIONS -
Time {m/dfyr h:m) R (cm) Z (m) t (s) FitZ (m) & (m) € (m)
12:24:55 65.0 117 0.00 1.164 |-6.42E-03| 4.12E-05
12:29:45 52.0 1.04 290 1.044 3.55E-03| 1.26E-05
12:35:26 39.0 0.91 631 0.919 | 8.15E-03| 6.64E-05
12:40:15 30.0 0.82 920 0.824 3.73E-03 1.39E-05
12:46:47 20.0 0.72 1312 0.712 {-9.02E-03| 8.13E-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,=He™ —H*
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m)
0 1.164 Data and Fitted Sofution
66 1.136 1.40
131 1.108 ® Seriesi
197 1.081 1.20 e Fit
262 1.055
328 1.029 1.00
394 1.004
459 0.980 —_ 0.80
525 0.956 £
590 0.933 N 0.60
656 0.910
722 0.888 0.40
787 0.867
853 0.845 0.20
918 0.825
984 0.805 0.00 = L . 2 -
1050 0.785 0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00
1115 0.766 Time (s)
1181 0.748
1246 0.729
1312 0.712
At(s) = 66
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TRIAL 4
Test ID: CP5-SE Installer: XwW
Project: Cedar Rapids Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K{m/s)= 9.99E-08
d{cm)= 1.905 a(s') = 0.0002877 Total Time (d) = 0.01 0.3 trs
D(em) = 29.845 H*(m) = 0.00
R, (cm) = 5207 Hg(m) = 0.72 Water Level
Final Tme:[__ 14:09:05 | MSE(m)=  634E-06 Scale
Bias (m) = -1.02E-11 Standpipe
diameter = d)
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time (m/dfyr h:m) R (cm) Z (m) t {s) FitZ(m)| e(m) & (m) Casing
13:50:10 20.0 0.72 0.00 0.717 |-4.15E-03] 1.72E-05 (diameter = D)
13:52:15 17.0 0.69 125 0.691 | 546E-04| 2.98E-07
13:54:45 14.0 0.66 275 0.662 | 1.35E-03] 1.83E-06
13:57:18 11.0 0.63 428 0634 |2.85E-03] B.11E-06
14.00:12 8.0 0.60 602 0.603 | 1.92€-03| 3.68E-06 =
14:03:08 5.0 0.57 778 0573 [2.17E-03| 4.70E-06
14:06:35 2.0 0.54 985 0.540 [-9.47E-04] 8.97E-07 Chiasson Solution:
14:09:05 0.0 0.52 1135 0.517 |-3.74E-03 1.40E-05
Chiasson, P. (2005), Method of
interpretation of borehole falling-head tests
performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.
Z, =He™® -H*
K and?
11 D
SOLUTION FOR GRAPHING
t (s) Z (m)
0 0.717 Data and Fitted Solution
57 0.705 0.80 -
114 0.694 ® Seriest
170 0.682 070 —Fit
227 0.671
284 0.660 0.60
341 0.650 050
397 0.639 .
454 0.629 E 0.40
511 0.619 ™
568 0.609 030
624 0.589 020 |
681 0.589
738 0.580 0.10 b
795 0.570
851 0.561 0.00 — ' — . ——
508 0.552 0.00 200.00 40000  600.00 80000 1000.00  1200.00
965 0.543 Time (s)
1022 0.534
1078 0.525
1135 0.517
At(s) = 57
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Water Level

oL Scale

Marriotte bottle,
Area=A

Casing
(diameter = D)

Project: Helena Installer:  XW
Date: 08/19/08 Analyst: IS
Test ID: 1
Fixed Variables:
Casing Diameter {cm): 30.48
Standpipe Area (cmz): 79.8
R, {cm): 10
L {cm): 60.96
Temporal Variables: Computations:
Time R (cm) Q{em’/s) Time({d)  K({cm/s)
8/19/08 15:00 385
8/19/08 16:27 433 7.34E-02 0.060 1.23€-05
8/19/08 17:02 45 6.46£-02 0.085 1.09€-05
8/20/08 7:50 89.3 6.64€-02 0.701 1.12E-05
8/20/08 15:00 38.1 -1.58€-01 1.000
8/21/08 8:05 55 2.19E-02 1.712 3.69€-06
8/21/08 12:30 573 1.1SE-02 1.896 1.94E-06
8/21/08 16:05 58.7 8.66E-03 2.045 1.46E-06 H
8/22/08 8:27 40 -2.53E-02 2.727
8/22/08 12:40 416 8.41E-03 2.903 1.41E-06
8/22/08 16:00 426 6.65E-03 3.042 1.12E-06
8/23/08 7:46 47.2 6.46E-03 3.699 1.09E-06
8/23/08 11:57 49.1 1.01E-02 3.873 1.69E-06
8/23/08 15:42 50.5 8.29E-03 4.029 1.39€E-06
8/24/08 7:55 49 -2.05€-03 4.705
8/24/08 12:11 51.4 1.25€-02 4.883 2.10E-06
8/24/08 15:37 52.7 8.39E-03 5.026 1.41E-06
8/25/08 8:22 59.0 8.34E-03 5.724 1.40€-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-04 —rrrrT ™rT —r ™ L T
z
£
L
&  1.00E-05
2
B8 o
S [
el +
S \ g
2 i:é
o
5 1.00E-06 L
E -
2
I
1.00E-07
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Single-Stage Constant Head Borehole Test
Helena - Store-and-Release Cover

Project: Helena Installer: XW

Date: 08/19/08 Analyst: S

Test ID: 1

Fixed Variables:

Casing Diameter (cm): 30.48

Standpipe Area {cm?): 79.8

R, (cm): 10

L {cm): 60.96

Temporal Variables: Computations:

Time R (cm) Q (cma/s) Time (d) K {cm/s)

B/19/08 14:07 305
8/19/08 15:47 37 8.64E-02 0.069 1.45E-05
8/19/08 17:02 405 6.21E-02 0.122 1.04E-05
8/20/08 8:43 60 2.76E-02 0.775 4.63E-06
8/20/08 9:35 61.4 3.58E-02 0.811 6.02E-06
8/20/08 15:00 64.5 1.27€-02 1.037 2.13E-06
8/21/08 8:05 73 1.10E-02 1.749 1.85E-06
8/21/08 12:30 746 8.03E-03 1.933 1.35E-06
8/21/08 16:05 76 8.66E-03 2.082 1.46E-06
8/22/08 8:27 40.5 -4.81E-02 2.764
8/22/08 16:00 421 4.70E-03 3.078 7.90E-07
8/22/08 16:00 43 #DIV/0! 3.078
8/23/08 7:46 47.1 5.76E-03 3.736 9.69€-07
8/23/08 11:57 48.75 8.73E-03 3.910 1.47E-06
8/23/08 15:42 50.3 9.18E-03 4.066 1.54E-06
8/24/08 7:55 55.3 6.83E-03 4.742 1.15E-06
8/24/08 12:11 56.9 8.31E-03 4.920 1.40E-06
8/24/08 15:37 58.2 8.39E-03 5.063 1.41E-06
8/25/08 8:22 63.4 6.88E-03 5.760 1.16E-06

Average 1.28E-06

Water Level

o|_Scale

Marriotte bottle,
Area=A

Casing
{diameter = D)

1.00€E-05

Time (d)
0.00 5.00 10.00 15.00 20.00 25.00
1.00E-04 T T T T T . 2

°®
1.00E-06 M*‘
: L]

Hydraulic Conductivity {cm/s)

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

Project: Helena Installer: XW
Date: 08/19/08 Analyst:  JS
TestID: 1
Fixed Variables:
Casing Diameter {cm): 30.48
Standpipe Area (cm?): 79.8
R, (cm): 10
L {cm): 60.96
Temporal Variables: Computations:
Time R (cm) Qfecm’/s) Time (d) K (cm/s) ) Water Level
8/19/08 14:08 45,7 4 2 Scale
8/19/08 15:47 48.8 4.16E-02 0.069 7.00E-06 R o Marriotte bottle
8/19/08 17:02 50.8 3.55E-02 0.121 5.96E-06 R i |l Area = A ’
8/20/08 8:43 67 2.29-02 0.774 3.85E-06 2
8/20/08 9:35 68.5 3.84E-02 0.810 6.45E-06
8/20/08 15:00 71.7 1.31E-02 1.036 2.20E-06 H .
8/21/08 8:05 81 1.21E-02 1.748 2.03E-06 Casing
8/21/08 12:30 83 1.00E-02 1932  169E-06 (diameter = D)
8/21/08 16:05 84.5 9.28E-03 2.081 1.56E-06
8/22/08 8:27 38.9 -6.18E-02 2.763
8/22/08 12:40 40.7 9.46E-03 2.939 1.59E-06 2L
8/22/08 16:00 41.7 6.65E-03 3.078 1.12E-06 -
8/23/08 7:46 47 7.45E-03 3.735 1.25E-06
8/23/08 11:57 49.4 1.27e-02 3.909 2.14E-06
8/23/08 15:42 50.2 4.74E-03 4.065 7.97E-07
8/24/08 7:55 54.5 5.88E-03 4.741 9.88E-07
8/24/08 12:11 56.6 1.09e-02 4,919 1.83E-06
8/24/08 15:37 58.0 9.03E-03 5.062 1.52E-06
8/25/08 8:22 62.1 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
1.00E-05 ——r ~—T —r—T—r —r T —r—r

1.00E-06

Hydraulic Conductivity (cm/s)

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

Water Level

o Scale

Marriotte bottle,
Area=A

Casing
(diameter = D)

Project: Helena Installer:  Xw
Date: 08/19/08 Analyst: IS
Test ID: 1
Fixed Variables:
Casing Diameter {cm): 30.48
Standpipe Area {cm?): 79.8
R, {cm): 10
L {cm): 60.96
Temporal Varlabfes: Computations: R
Time R (cm) Q(cm’/s) Time{d) K (cm/s) R i
8/19/08 17:50 36.5 2
8/20/08 8:43 54.2 2.64E-02 0.620 4.43E-06
8/20/08 9:35 56 4.60E-02 0.656 7.74E-06 H
8/20/08 15:00 58.2 9.00E-03 0.882 1.51E-06
8/21/08 8:05 77.5 2.50E-02 1.594 4.21E-06
8/21/08 12:30 83.5 3.01E-02 1.778 5.06E-06
8/21/08 16:05 87.5 2.47E-02 1.927 4.16E-06
8/22/08 8:35 36.4 -6.86E-02 2615 2>
8/22/08 12:40 43.9 4.07E-02 2.785 6.85E-06 -
8/22/08 16:00 453 9.31E-03 2.924 1.57€-06
8/23/08 7:46 88.5 6.07E-02 3.581 1.02E-05 Bottle leaking from coupler
8/23/08 7:47 48.5 -8.63E+01 3.581
8/23/08 11:57 49.5 5.31E-03 3.755 8.92E-07
8/23/08 15:42 64.5 8.88E-02 3911 1.49E-05 Still leaking from coupler
8/24/08 7:55 51 -1.85E-02 4,587
8/24/08 12:11 74.5 1.226-01 4.765 2.05E-05
8/24/08 15:37 86.7 7.87E-02 4.908 1.32E-05
Average 1.62E-05
Time {d)
0.00 5.00 10.00 15.00 20.00
1.00E-03  p—r——r————r r r
E
éEL 1.00E-04
oo
2
S 1.00E0S
T
8
2 1.00E-06
3
3 i
T 100807
1.00E-08
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Single-Stage Constant Head Borehole Test

Monticello - Store-an-Release Cover

Casing
{diameter = D)

Project: Monticello Instatler:  XW
Date: 07/23/07 Analyst; CHB
Test ID: MC-1
Fixed Variables:
Casing Diameter (cm): 30.48
Standpipe Area (cm?): 79.8
R, (cm}): 10
L {cm): 60.96
Temporal Variables: Computations:
Time R {cm) Qfem’fs) Time (d) K (em/s})
8:57:00 227
9:12:00 371 1.28E+00 0.0104 2.15E-04
9:25:00 40.4 3.38E-01 0.0194 5.68E-05
9:31:00 42.0 3.55E-01 0.0236 5.96E-05
9:44:00 45.5 3.58E-01 0.0326 6.02E-05
9:53:00 47.9 3.55E-01 0.0389 5.96E-05 H
10:01:00 50.0 3.49E-01 0.0444 5.87E-05
10:07:00 513 2.88E-01 0.0486 4.84E-05
10:39:00 59.5 3.41E-01 0.0708 5.73E-05
10:58:00 64.0 3.15E-01 0.0840 5.30E-05 AV
11:13:00 67.8 3.37€-01 0.0944 5.66E-05 =
11:35:00 73.1 3.20E-01 0.1097 5.39E-05
11:46:00 75.5 2.90£-01 0.1174 4.88E-05
11:58:00 78.5 3.33E-01 0.1257 5.59E-05
12:17:00 83.0 3.15e-01 0.138% 5.30E-05
12:37:00 87.5
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 —r—r—T T TrTr-rrrr ™ Tt T T
¥
éEL 2.00E-04 ‘
z !
2
'g 1.50E-04 "
[¥)
i
|
2 1.00E-04
T
5.00E-05 |
0.00E+00 t
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Single-Stage Constant Head Borehole Test
Monitcello - Store-and-Release Cover

Project:
Date:
Test ID:

Fixed Variables:

Monticeilo
07/23/07

MC-2

Casing Diameter (cm):

Standpipe Area {cm?):

R, {cm):
L (cm):

Temporal Variables:
Time
12:59:00
13:00:00
13:02:00
13:04:00
13:06:00
13:08:00
13:10:00
13:12:00
13:16:00
13:19:00
13:22:00
13:25:00
13:28:00
13:31:00
13:34:00
13:38:00
13:40:00
13:43:00
13:46:00
13:49:00
13:54:00
13:58:00
14:02:00
14:05:00
14:09:00
14:13:00
14:16:00
14:19:00
14:22:00
14:28:00
14:34:00
14:37:00
14:39:00
14:42:00
14:46:00
14:52:00
14:58:00
15:07:00
15:21:00
15:31:00
15:52:00

R {cm)
38.0
41.5
46.4
50.9
54.9
58.6
62.0
65.4
71.4
75.6
79.7
83.6
87.4
91.0
94.4
39.3
41.6
45.1
48.4
516
56.7
60.7
64.5
67.4
71.1
74.7
77.5
80.0
82.7
87.5
93.0
36.0
37.8
40.4
44.0
49.0
53.9
61.1
723
80.0
95,7

30.48
79.8
10
30.48

Computations:
Q(em?s)

4.66E+00
3.26E+00
2.99E+00
2.66E+00
2.46E+00
2.26E+00
2.26E+00
1.99E+00
1.86E+00
1.82E+00
1.73E400
1.68E+00
1.60E+00
1.51E+00
-1.83E+01
1.53E+00
1.55E4+00
1.46E+00
1.42E+00
1.36E+00
1.33E+00
1.26E+00
1.29E+00
1.23E+00
1.20E+00
1.24E+00
1.11E+00
1.20E+00
1.06E+00
1.22E+00

1.20E+00
1.15E+00
1.20E+00
1.11E+00
1.09E+00
1.06E+00
1.06E+00
1.02E+00
9.94E-01

Installer:
Analyst:

Time (d)

0.001
0.002
0.003
0.005
0.006
0.008
0.002
0.012
0.014
0.016
0.018
0.020
0.022
0.024
0.027
0.028
0.031
0.033
0.035
0.038
0.041
0.044
0.046
0.049
0.051
0.053
0.056
0.058
0.062
0.066
0.068
0.069
0.072
0.074
0.078
0.083
0.089
0.099
0.106
0.120

XwW
CHB

K {cm/s)

1.37E-03
9.60E-04
8.82E-04
7.84E-04
7.25E-04
6.66E-04
6.66E-04
5.88E-04
5.49E-04
5.36E-04
5.10E-04
4.97E-04
4.70E-04
4.44E-04

4.18E-04
4.00E-04
3.92E-04
3.72E-04
3.79E-04
3.63E-04
3.53E-04
3.66E-04
3.27€-04
3.53E-04
3.14E-04
3.59E-04

3.53E-04
3.40E-04
3.53E-04
3.27€-04
3.20€-04
3.14E-04
3.14€E-04
3.02E-04
2.93E-04

AVG
3.08£-04

C-83

(diameter = D)




Hydraulic Conductivity {cm/s}

Time (d)

0.00 0.01 0.02 0.03 0.04

1.60£-03

1.40E-03

1.20E-03

1.00€-03

8.00E-04

6.00E-04

4.00E-04

2.00€-04

0.00E+00

0.05 0.06 0.07 0.08 0.09

T T T T T

r—re T T
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Single-Stage Constant Head Borehole Test

Monitcello - Store-and-Release Cover
Project: Monticello Installer:  XwW
Date: 07/24/07 Analyst:  CHB
Test 1D: MC-3
Fixed Variables:
Casing Diameter {cm): 30.48
Standpipe Area (cmz): 79.8
R, (cm): 10
L (cm): 30.48
Temporal Variables: Computations:
Time R {cm) Q (cma/s) Time (d} K{cm/s} Water Level
9:17:00  30.0 A
9:24:00 346 8.74E-01 0.005 2.58E-04 R ° Sc;::rrioﬂe bottle
9:28:00 37.0 7.98€-01 0.008 2.35E-04 R i o Area = A '
9:33:00 33.8 7.45E-01 0.011 2.20E-04 2.
9:43:00 45.1 7.05€-01 0.018 2.08E-04
9:53:00 50.2 6.78E-01 0.025 2.00E-04 H X
10:01:00  53.8 5.98E-01 0.031  1.76E-04 &?:Qgter -D)
10:06:00 56.6 7.45€-01 0.034 2.20E-04
10:39:00 71.4 5.96E-01 0.057 1.76E-04
10:57:00 785 5.25€-01 0.069 1.55E-04
11:13:00 85.0 5.40E-01 0.081 1.59E-04
11:29:00 91.8 5.65E-01 0.092 1.67E-04
11:34:00 36.0 -1.48€+01 0.095
11:39:00 38.1 5.59E-01 0.099 1.65E-04
11:45:00 40.9 6.21E-01 0.103 1.83E-04
11:57:00 46.1 5.76E-01 0.111 1.70€-04
12:03:00 48.7 5.76E-01 0.115
12:16:00 54.2 5.63E-01 0.124
12:36:00 62.5 5.52E-01 0.138
AVG
1.70E-04
Time (d}
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
3.00E-04 —rmr—v—r—r—r T v x

— 2.50E-04
=
£
S
> 2.00E-04
g
£
2
2 1.50E-04
[
o
]
? 1.00E-04
©
ES
T
5.00€-05
0.00E+00

T —rT

r\\\,,./.«‘»
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Single-Stage Constant Head Borehole Test
Monitcello - Store-and-Release Cover

Project: Monticello
Date: 07/25/07
TestID: MC-5

Fixed Variables:

Installer: XW
Analyst: CHB

Wiater Level
°l-Scale

A Marriotte bottle,
o® Area = A

Casing
(diameter = D)

Casing Diameter {cm): 30.48
Standpipe Area {cm?): 79.8
R, {cm}): 10
L {em): 60.96
Temporal Variables: Computations:
Time R {cm) Q {em’/s) Time (d) K {cm/s)
14:22:00 327
14:24:00 36.5 1.68E+04 36.5 2.82E+00
14:29:00 43.1 1.68E+04 79.6 2.82E+00
14:34:00 49.4 1.60E+04 129 2.70E+00
14:36:00 51.7 1.68E+04 180.7 2.82E+00
14:38:00 54.1 2.41E+04 234.8 4.05e+00
14:42:00 58.7 2.48E+04 2935 4.17E+00
AVG
2.79E+00
Time {(d)

0.00 50.00 100.06 150.00 200.00 250.00 300.00 350.00
4.52E+00 T T T T T T T —Trrr
4.(§)E+oo E
= E
3.59E+00 [

g o /
3.GPE+00 F
o ] .—.\._——"
25be+00 |
3 E
2.@E+00 F
2 £
1.5pE+00 f
1.00£400 F

F
5.00E-01 [
0.00E+00 E
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Single-Stage

Constant Head Borehole Test

Monitcello - Store-and-Release Cover

Project: Monticello Installer:  XwW
Date: 03/30/07 Analyst: CHB
Test ID: MC-6
Fixed Variables:
Casing Diameter (cm): 30.48
Standpipe Area (cmz): 79.8
R, (cm): 10
L {cm): 30.48
Wiater Level
Temporal Variables: Computations: R t-Scale
> .
Time R (cm) Q (em¥/s) Time(d) K (cm/s) & X X‘fr "gﬂ: bottle,
4/3/07 15:03 295 Ra! — ea=
4/3/07 15:51 31.0 3.72E+04 118.000 1.10E+01
4/3/07 16:18 31.8 3.65E+04 232.000 1.07e+01 H
4/3/07 16:52 32.7 3.72E+04 347.000 1.10E+01 Casing
4/3/07 17:13 33.4 3.72E+04 461.000  1.10E+01 (diameter = D)
4/3/0717:38 34.0 3.65E+04 591.000 1.07e+01
4/3/0717:57 34.4 3.35E+04 756.000 9.89E+00
AVG
10.9
Time (d)
0.00 200.00 400.00 600.00 800.00
1.12E+01 r—— T — T T
—_ .10E:
s 1.10E401 ® C p—
E
o
=~ 1.08E+01
g ® o
T 1.08E+01
el
f =)
S 1o04E01
L
=]
[ 1.02E+01
©
>
I
1.00E+01
o
9.80E+00
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL 1
Test ID: TSB-4 Installer: XwW
Project: Monticello Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K (mis)= 7.88E-06
decm)= 3048 a(s’)= 00009182 Total Time (d)=  0.01 0.2 hrs
D(cm)= 3048 H* (m) = 0.31
Ra(cm) = 0 Ho(m) = 0.80
Final Time:[ 1/0002:17] MSE (m)=  1.87E-05
Bias (m) = -2.89E-08
TEMPORAL VARIABLES 2-t COMPUTATIONS
Time {m/d/yr h:m) R (cm) Z(m) t(s) FitZ (m) e (m) g (m)
1/0/00 2:05 29 0.29 0 0290 |-3.69E-04] 1.36E-07 (diameter = D))
1/0/00 2:07 23 0.23 120 0.227 {-3.10E-03| 9.61E-086
1/0/00 2:08 19 0.19 180 0.198 8.03E-03 6.45E-05
1/0/00 2;10 15 0.15 300 0.145 |-5.14E-03] 264E-05
1/0/00 2:12 10 0.10 420 0.097 |-2.77E-03| 7.68E-08 v
1/0/00 2:14 5 0.05 540 0.055 4.57E-03 2.09E-05
1/0/00 2:17 0 0.00 720 -0.001 |}-1.22E-03| 1.49E-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.
Z,=H,e™ —H*
K and’
11 D
SOLUTION FOR GRAPHING
t(s) Z(m)
0 0.290 Data and Fitted Solution
36 0.270 0.35
72 0.251
108 0.233 0.30
144 0.215
180 0.198 025
218 0.181 0.20
252 0.165 _
288 0.150 £ o5
324 0.135 ~N
360 0.120 0.10
396 0.106
432 0.093 008
468 0.080 0.00
504 0.067 200 400 600 890
540 0.055 -0.06
576 0.043
612 0.031 Time (s)
648 0.020
684 0.009
720 -0.001
At(s) = 36
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Borehole Hydraulic Conductivity Test Calculator - isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL 2
Test ID: TSB-4 Installer: XW
Project: Monticello Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K (m/s)= 1.10E-04
d(cm)=  30.48 a(s")= 0.0012648 Total Time (d)=  0.01 0.2 hrs
D(cm)=  30.48 H*(m)= 0.18
R, (cm) = 0 Hy(m)= 0.49 Water Level
Final Time:{ 1/0/00 2:31 MSE (mz) = 3.98E-05 Scale
Bias (m) = 6.33E-08 St'andpipa
TEMPORAL VARIABLES Z-t COMPUTATIONS
Time {midiyr h:m) R {em) Z{m) 1(s) FitZ (m) 8 {m) g (m) Casing
1/0/00 2:18 30 0.30 0 0.305 4.74E-03 2.24E-05 (diameter = D)|
1/0/00 2:20 25 Q.25 120 0.236 |-1.36E-02] 1.86E-04
1/0/00 2:21 20 0.20 180 0.206 5.89E-03 3.47E-05
1/0/00 2:23 15 0.15 300 0.151 145603 | 2.11E-06
1/0/00 2:256 10 0.10 420 0.105 4.68E-03 2.19E-05 =
1/0/00 2:28 5 0.05 600 0.047 ]-3.43E-03 1.18E-05
1/0/00 2:31 0 0.00 780 0.000 2.94E-04 8.66E-08 Chi e oluti
Chiasson, P. (2005), Method of
interpretation of borehole falling-head
tests performed in compacted clay liners,
Canadian Geotechnical J., 42, 79-90.
—at *
Z,=H,e™ -H
2
K and
SOLUTION FOR GRAPHING
t(s) Z(m)_
) 0.305 Data and Fitted Solution
39 0.281 0.35
78 0.259
17 0.238 030
156 0.218
195 0.199 025
234 0.180
213 0.163 z o
312 0.146 ~N 0.15
351 0.131
390 0.116 0.10
429 0.101
468 0.088 0.05
507 0.075
546 0.063 0.00 S : o
585 0.051 a 200 400 _ 600 800 1000
624 0.040 Time (s}
663 0.029
702 0.019
741 0.009
780 0.000
At(s) = 39
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Borehole Hydraulic Conductivity Test Calculator - Isotropic Analysis
Monticello - Store-and-Release Cover

TRIAL 3
Test iD: TSB-4 Installer: XwW
Project: Monticello Analyst: CHB
SOLUTION -TRIAL 1
FIXED VARIABLES FITTED VARIABLES K (m/s) = 1.13E-04
d(cm) = 30.48 a(s')= 00012964 Total Time (d)=  0.02 0.4 hrs
D(cm)= 30.48 H* (m) = 0.05
R, (cm) = 0 H, (m) = 0.35
Final Time: MSE(m)=  6.46E-06
Bias (m) = -1.33E-08
TEMPORAL VARIABLES Z+4 COMPUTATIONS
Time (m/dfyr h:m) R (cm) Z {m) t(s) - | Fitz(m)| &(m) & (m)
1/0/00 2:32 30 0.30 0 0.299 |-1.16E-03| 1.35E-06
1/0/00 2:34 25 0.25 120 0.248 |-1.81E-031 3.28E-08
1/0/00 2:36 20 0.20 240 0.205 | 4.84E-03 | 2.34E-05
1/0/00 2:38 15 0.15 420 0.151 1.23E-03 1.52E-06
1/0/00 2:43 10 0.10 660 0.097 |-3.30E-03] 1.09E-05
1/0/00 2:48 5 0.05 960 0.049 j-1.44E-03] 2.08E-06
1/0/00 2.56 0 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,
79-80
—at *
Z,=H,e™ —H
K and?
11 D
SOLUTION FOR GRAPHING
t(s) Z(m)
0 0.299 Data and Fitted Solution
72 0.268 0.35
144 0.239 * Data
216 0.213 0.30 —Fi
288 0.189
360 0.168 0.25
432 0.148
504 0.130 £ o
576 0.114 ~
648 0.099 0.15
720 0.086
792 0.073 010
864 0.062
936 0.062 0.05
1008 0.042
0.00 —t— .
1080 0.034
1152 0.026 0 500 1000 1500 2000
1224 0.019 Time (s)
1296 0.013
1368 0.007
1440 0.002
At(s) = 72
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Single-Stage Constant Head Borehole Test

Omaha - Composite Cover

Project: Omaha Installer:
Date: 05/19/08 Analyst:
Test ID: TSB1-composite

Fixed Variables:
Casing Diameter {cm}:
Standpipe Area (cm?):
Ry (cm):

L(cm}):

Temporal Variables:
Time
4:05:00
4:06:00
4:07:00
4:08:00
4:09:00
4:10:00
4:11:00
4:12:00
4:13:00
4:14:.00
4:15:00
4:16:00
4:17:00
4:18:00
4:19:00
4:20:00
4:21:00
4:22:00
4:23:00
4:24:00
4:25:00
4:26:00
4:27.00
4:28:00
9:16:00
9:18:00
9:20:00
9:22:00
9:24:00
9:26:00
9:28:00
9:30:00
9:32:00
9:34:00
9:36:00
9:38:00
9:40:00
9:42:00
9:44:00
9:46:00
9:48:00

R(cm)
35.5
384
41.0
44.0
46.8
49.5
52.2
55.0
57.9
60.2
62.5
64.6
67.3
70.0
72.4
74.7
771
79.6
81.5
83.9
86.2
88.5
90.6
92.7
315
35.4
39.1
43.2
47.3
51.4
55.5
59.6
63.6
67.6
71.5
75.6
79.7
83.8
879
911
95.2

3048

19.44 {50 mm standpipe)
10

60.96

Computations:
Q(em¥s) Time (d)

9.40€-01 0.0007

8.42E-01 0.0014
9.72E-01 0.0021
9.07€-01 0.0028
8.75€-01 0.0035
8.75e-01 0.0042
9.07€-01 0.0049
9.40E-01 0.0056
7.45E-01 0.0063
7.45E-01 0.0069
6.80E-01 0.0076

8.75E-01 0.0083
8.75€-01 0.0090

7.78E-01 0.0097
7.45€-01 0.0104
7.78E-01 0.0111
8.10E-01 0.0118
6.16E-01 0.0125
7.78E-01 0.0132
7.45E-01 0.0139
7.45E-01 0.0146
6.80E-01 0.0153
6.80E-01 0.0160
6.32E-01 0.0174
5.99€-01 0.0188
6.64E-01 0.0201
6.64E-01 0.0215
6.64E-01 0.0229
6.64E-01 0.0243
6.64E-01 0.0257
6.48E-01 0.0271
6.48E-01 0.0285
6.32E-01 0.0299
6.64E-01 0.0313
6.64E-01 0.0326
6.64E-01 0.0340
6.64£-01 0.0354
5.18E-01 0.0368
6.64€-01 0.0382

Xw
CHB

K (cm/s)

1.58E-04
1.42E-04
1.63E-04
1.53E-04
1.47E-04
1.47€-04
1.53E-04
1.58E-04
1.25E-04
1.25E-04
1.14E-04
1.47€-04
1.47E-04
1.31E-04
1.25E-04
1.31E-04
1.36E-04
1.03E-04
1.31E-04
1.25E-04
1.25E-04
1.14E-04
1.14E-04

1.06E-04
1.01E-04
1.12E-04
1.12E-04
1.12E-04
1.12E-04
1.12E-04
1.09€-04
1.09E-04
1.06€-04
1.12E-04
1.12E-04
1.12E-04
1.12E-04
8.72E-05
1.12€-04

C-92

Water Level
Scale
Marriotte bottle,

Casing
{diameter = D)




10:06:00 30.0
10:08:00 34.6 7.45E-01 0.0368  1.25E-04
10:09:00 36.0 4.54E-01 0.0375  7.63E-05
10:10:00  37.0 3.24E-01 0.0382  5.45E-05
10:11:00 381 3.56€-01 0.0389  5.99£-05
10:12:00 39.0 2.92E-01 00396  4.90E-05
10:13:00  40.1 3.56E-01 0.0403  599E-05
10:14:00 415 4,54E-01 0.0410  7.63E-05
10:15:00  43.0 4.86E-01 0.0417  8.17E-05
10:16:00  44.5 4.86E-01 0.0424  8.17E-05
10:17:00 459 4,54E-01 0.0431  7.63E05
10:18:00 472 421E-01 0.0438  7.08E-05
10:19:00 486 4.54E-01 0.0444  7.63E-05
10:20:00  50.1 4,86E-01 0.0451  8.17E-05
10:21:00  51.6 4.86E-01 0.0458  8.17E-05
10:22:00 53.0 4.54E-01 0.0465  7.63E05
10:23:00  54.5 4.86E-01 00472  8.17E-05
10:24:00  55.9 4,54E-01 0.0479  7.63E-05
10:25:00 57.4 4.86E-01 0.0486  8.17E-05
10:26:00 588 4,54E-01 0.0493  7.63E-05
10:27:00  60.3 4.86E-01 0.0500  8.17E-05
10:28:00 615 3.89E-01 0.0507  6.54E-05
10:29:00  63.0 4,36E-01 0.0514  B.17E05
10:31:00 65.8 4.54E-01 0.0528  7.63E-05
10:33:00 68.4 421E-01 0.0542  7.08E-05
10:35:00 713 4.70E-01 0.0556  7.90E-05
10:37:00  74.1 4.54E-01 0.0569  7.63E-05
10:39:00  77.0 4,70E-01 0.0583  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-08 | ﬂ
4
5 1.20E-04 ?
s
=
S 1.00E-04
kY
2 b
;>’ 800E-05 |
6.00E-05 |
4.00€-05 [
-
200605 |
0.00E+00
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Single-Stage Constant Head Borehole Test
Omaha - Composite Cover

Project: Omaha Installer:

Date: 05/19/08 Analyst:

Test ID: TSB2-composite

Fixed Variables:

Casing Diameter {cm): 30.48

Standpipe Area (cm?): 19.44 (50 mm standpipe)

R, {cm): 10

L (cm): 60.96

Temporal Variables: Computations:

Time R (cm) Qem®s)  Time (d)

3:17:00 325
3:18:00 36.4 1.26E+00 0.001
3:19:00 40.4 1.30E+00 0.001
3:20:00 44.4 1.30E+00 0.002
3:21:00 48.3 1.26E+00 0.003
3:22:00 524 1.33e+00 0.003
3:23:00 56.2 1.23E+00 0.004
3:25:00 63.5 1.18E+00 0.006
3:27:00 71.0 1.21E+00 0.007
3:29:00 78.5 1.22E+00 0.008
3:31:00 86.0 1.22E+00 0.010
3:33:00 93.6 1.238+00 0.011
3:37:00 345
3:39:00 42.0 1.22E+00 0.015
3:41:00 49.0 1.13£+00 0.017
3:43:00 56.5 1.22E+00 0.018
3:45:00 63.5 1.13e+00 0.019
3:47:00 70.3 1.10E+00 0.021
3:49:00 77.5 1.17e+00 0.022
3:51:00 83.7 1.00E+00 0.024
3:53:00 90.4 1.09e+00 0.025
3:55:00 97.0 1.07E+00 0.026
9:13:00 31.2
9:14:00 344 1.04E+00 0.027
9:15:00 37.7 1.07E+00 0.028
9:17:00 44.2 1.05E+00 0.029
9:19:00 50.6 1.04E+00 0.031
9:21:00 57.0 1.04E+00 0.032
9:23:00 63.5 1.05E+00 0.033
9:25:00 70.0 1.05E+00 0.035
9:27:00 76.5 1.05E+00 0.036
9:29:00 83.0 1.05E+00 0.038
9:31:00 89.6 1.07E+00 0.039
9:33:00 96.1 1.05E+00 0.040

Xw
CHB

K (cm/s)

2.12E-04
2.18E-04
2.18E-04
2,12E-04
2.23E-04
2.07e-04
1.99e-04
2.04E-04
2.04€E-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
1.82€-04
1.80E-04

1.74e-04
1.80E-04
1.77e-04
1.74e-04
1.74E-04
1.77e-04
177e-04
1.77e-04
1.77e-04
1.80€-04
1.77E-04

C-94

X

Water Level
°|.Scale

Marriotte bottle,
Area=A

Casing
(diameter = D)




9:37:00 310
9:39:00 375 1.05E+00 0.042 1.77e04
9:41:00  44.0 1.05E+00 0.043 1.776-04
9:4300 515 1.22E+00 0.044 2.04E-04
9:45:00 S57.5 9.72£-01 0.046 1.636-04
9:47:00 63.0 8.91E-01 0.047 1.50E-04
9:49:00 695 1.05E+00 0.049 1.77e04
9:51:00 76.0 1.05€+00 0.050 1.77604
9:53:00 83.5 1.22E+400 0.051 2.04E-04
9:55:00  90.0 1.05E+00 0.053 1.77E-04
9:57.00 96.4 1.04€+00 0.054 1.74€-04
AVG
1.776-04
Time {d)
0.00 0.01 0.02 0.03 0.04 0.05 0.06
2.50E-08 — ey e —— r
Q) 2.00E-04
£
K 3
) i
=
B 1.50E-04
3 3
el .
=
3 !
2 |
= 1.00E-04
°
2 [
T 3
5.00E-05
|
0.00E+00
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Single-Stage Constant Head Borehole Test

Omaha - Composite Cover
Projac: Omsha
[ 05/19/08
Test ID: TSB3-composite
Fxed Vartables:
Casing Dlameter {(em): 3048
Standpipe Area (an’k 798
Ry {am}: 10
Lemy 60.95
Tempors! Variables Computations
Time R{om) Qem’/s)
158 340
157 368 1.24£400
202 423 1A46E+00
205 452 1.29E+00
2 483 1LA7EsD0
514 1.37E+00
544 1.33E400
580 1.20E400
60.8 1.2dE400
634 1.15E400
€5.3 B4XD01
682 1.29E+00
710 L.24E400
736 1.15E400
76.2 1.15E400
787 1.11E400
813 L15E400
84,0 1.20E+00
86.5 1.11E400
8.8 1.10E+00
939 1.09€+00
99.0 1136400
333
350 L13E000
azs 1.11E400
416 1096400
45.5 1.04E+00
49.6 1.09E400
539 1.14E+00
57.7 1.01E+00
61.7 1.05E+00
664 1.04E000
735 1.05E+00
810 9.97%-D1
86 1.04E400
303
314 1A6E400
2.2 1.06E¢0D
28 9.31ED1
334 6.65ED1
342 5.3%01
350 1.06:00
356 7.5%-01
363 9.31E01
7.0 9.31ED1
s 1.OSE+DD
383 6.65D1
39.2 1.20E+00
9.9 93101
404 6.65E.01
art 9.31E01
ars 5.3%01
425 1.33E+00
432 9.3LE-01
439 9.31E-01
2.5 7.98£.01
453 105600
453 7.9E D1
465 79601
ar2 9.31E-01
480 1.06E+00
a87 8.31E-01
45.3 7901
50.0 9.31ED1
50.6 7.9€ED1
518 9.31EDt
520 9.31£.01
527 9.31E-01
53.2 6.65E-01
54.0 1.06£+00
s46 7.966-01
554 1.06E+00
559 6.65E-D1
56.6 93150
7.2 7.98:-01
579 9.31E01
588 79801
552 8.316-01
539 9.31E01
506 9.31-01
61.2 79801
618 79601
624 75801
63.0 7.9801
63.6 1.96€.01

Installer:  XW
Amlst  OHB
Time (d) K {om/s)
0.002  2.096-04
0.006 2A6E-04
0.008  2.16E04
0010  2.31E04
0.012 231604
0.014 224604
0.017 201604
0015  2.09E-04
0.021 1.94E-04
0.023 142604
0025 2.16E-04
0027 2.09604
0.029 1.94E-04
0.031 1.94E04
0.033 1.86E-04
0.035 1.94€-04
0038 201604
0.040 1.85E-04
0.042 1.B3E-04
0.046 163604
0.050 1.90E-04
0.051 1.906-04
0.053 1.86€-04
0.057 183504
0.060 174604
0.064 183604
0.067 192604
0.071 170604
o.074 1.79E04
0.078 175604
0.085 176504
0,092 16EE-04
0,039 1.756-04
0.100 246804
0.101 1.79E-04
0,101 157604
0.102 112604
0.103  BMEDS
0.104 1.796-04
0.105 134604
0.106 1.57E04
0.106 L5TEQ4
0.107 179604
0.108 1.12€-04
0,108  2.01804
0.109 157504
0.110 112604
0110 15704
0111 B.4EDS
0112 224E04
0.113 157604
2113 157804
0114 1.346-04
0.415 1.79E-04
0115 1.34-04
0.116 1.34E-04
o7 15704
0117 1.796-04
.18 1.57E04
0.119 1.ME04
0.119 157604
0.120 1LME04
0121 157604
0.122 LS7E-04
.12 157E-04
0.123 112604
0.124 179604
0.124 1.34E04
0.125 1.79E04
0.126 117604
0326 157604
0427 1.34E-04
0.128 1L57E04
0128 1.34E04
0.129 1.STE04
0.130 1.57E-04
01 15704
0.131 1.34E04
0.132 1.34E04
0.133 1.34E-04
0.133 1.34E04
0.134 1.34604

Water Lovel

artiotts batte,
Armas = A

”r

Casing
I’(ti.ametnn: 1]
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415 9.31E-01 0135 157604
221 7.9%-01 0135 1.34E0a
T 73E 01 013  13E04
434 9.31E01 0137 15704
a2 1.06E000 0.138 17904
443 931601 0138  LS7EOL
56 231601 0139 LSTE0S
253 931601 0140  L57ED4
468 6.65-01 0140 11204
415 93101 0441 1574
a8 7.96€-01 0142 13408
287 79601 0142 1.34E04
294 9.31E01 0.143 L5704
500 7.96E01 0144  138E04
50.7 9.31E-01 0144 157602
513 79801 0145 134£04
510 931E.01 Q186 LSTEM
516 7.98.01 0.147  1.34E04
53.3 9.31E01 0147 157608
540 931601 0148 LSTEO:
516 75601 0143 1.34E08
5.0 9.31E01 0150 LS7EDA
573 86501 0151 14SE0a
588 79E 01 0153 (34E0a
597 796601 0154  134E0a
611 9.31E-01 0156  1S7EM
524 B.65E-01 0.157 1.45E-04
53.8 9.31E01 0158 157E04
€5.0 7.98-01 0.160  134E08
6.3 86501 0.161  14SEM4
AVG
173804
Time (d)
[ole] 002 o004 aos Qo8 alw o1z ots 0.16 018
260604
q
2408-0d
2 X6-0a
‘")
% 200604 ; . L)
3>
B 1. 80E-(4
3 ¥
3
K 1.608-08
8
z 140604
L.206-0a u ‘
LOOK-Cd
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Single-Stage Constant Head Borehole Test
Omaha - Composite Cover

Project: Omaha Installer:
Date: 05/19/08 Andyst:
TestID: TSB4-composite
Fixed Variables:
Casing Diameter {cm): 30.48
Standpipe Area {cm?): 79.8
R, {cm): 10
L(cmj: 60.96
Tempora] Varisbles: Computations:
Time Ricm) Qfem’/s) Time (d)
1:57:00 30.0
2:00:00 36.0 2.66E+00 0.002
2:03:00 43.0 3.10E+00 0.004
2:06:00 495 2.88E+00 0.006
2:09:00 56.1 2.93E+00 0.008
2:12:00 62.7 2.93E+00 0.010
2:15:00 688 2.70€400 0.013
2:19:00 765
222:00 &4 2.62E+00 0.015
2:25:00 881 2.53E+00 0.017
22800 935 2.39E+00 0.019
2:31.00 993 2.57E+00 0.021
2:37:00 333
2:40:00 39.6 2.79E+00 0.027
2:43:00 455 2.62E+00 0.029
2:46:00 513 2.57E+00 0.031
2:50:00 59.1 2.59E+00 0.034
2:53:00 646 2.44E+400 0.036
25600 70,0 2.39E400 0.038
2:59:.00 75.2 2.31€+00 0.040
3:02:00 80.4 2.31E400 0.042
3.05:00 855 2.26E400 0.044
3:10:00 94.2 2.31€+00 0.048
3:13:00 99.0 2.13E400 0.050
33800 320
3:41:00 37.2 2.31€+00 0.069
3:44:00 422 2.22E+00 0.072
3:47:00 469 2.08E+00 0.074
3:50:00 515 2.04E+00 0.076
3:53:00 56.2 2.08E+00 0.078
3:56:00 60.5 191E+00 0.080
3:59:00 65.2 2.08E400 0.082
4:02:00 69.7 2.00E+00 0.084
4:.05:00 738 1.82€+00 0.086
408:00 783 1.99£+00 0.088
4:11:00 830 2.08E+00 0.090
04:14:.00 875 2.00E+00 0.092
04:17.00 915 177€+00 0.094
04:20:00 96.1 2.04E+00 0.097
08:57:00 303
08:59:00 33.6 2.19£+00 0.098
09:01:00 355 126E+00 0.099
09:03:00 38.2 LBOE+0Q 0.101
09:05:00 40.7 166£+00 0.102
09:07:00  43.2 166E+00 0.103
09:09.00 455 153E+00 0.105
09:11:00 48.0 166E+00 0.106
09:13:00 50.5 166E+00 0.108
09:15:00 529 L60E+00 0.109
09:17:00  55.3 160£+00 0.110
09:19:00 57.7 1.60E+00 0.112
09:21:00 60.0 153E+00 0.113
09:23:00 62.4 160E+00 0.115
09:25:00 64.7 153E+00 0.116
09:27:00 66.9 1.46E400 0.117
09:29:00 69.2 1.53E+00 0.119
09:31:00 715 L153E+00 0.120
09:33:00 738 153E+00 0.122
09:35:00 76.1 153E+00 0.123
09:37:00 783 146E+00 0.124
09:39:00 806 1L53E+00 0.126
09:41:00 83.0 1L60E+00 0.127
09:43:00 85.2 146E+00 o.128
09:45:00 675 153€+00 0.130

W
CHB

K (cm/s)

4.47E-04
5.22E-04
4.84E-04
492804
4.92E-04
4.55E-04

4.40E-04
4.25£-04
4.02E-04
4.32€-04

4.70E-04
4.40E-04
4.32€-04
4.36E-04
4.10E-04
4.026E-04
3.88E-04
3.88E-04
3.80E-04
3.89E-04
3.58E-04

3.88t-04
37304
3.50E-04
3.43E-04
3.50E-04
3.21€-04
3.50E-04
3.35£-04
3.06£-04
3.356-04
3.50E-04
3.35E-04
2.986-04
3.43E-04

3.69E-04
2.12E-04
3.02e-04
2.80E-04
2.80E-04
257E-04
2.80E-04
2.80E-04
2.68E-04
2.68t-04
2.68E-04
2.57£-04
2.68£-04
2.57€-04
2.46E-04
2.57€-04
2.57€-04
2.57€-04
2.57E-04
2.46E-04
2.57€-04
2.68E-04
2.46E-04
2.57£-04

Water Level
RI - Scale
g rtiotte bottte,
R.L___ || Ama=A
7T
I Casing
L Flow (diameter = D)

C-98




10:05:00 429
10:06:00  44.1 160E+00 0131  2.68E-04
10:07:00 452 L46E+00 0.131 2.46E-04
10:08:00 46.3 146E+00 0132 2.46E-04
10:09:00  47.5 160E+00 0.133 26804
10:10:00 485 1L33E+00 0.133 2.24€-04
10:11:00  49.6 L46E+00 0.134  2.46E-04
10:12:00 50.7 146E+00 0.135 2.46E-04
10:13:00 519 1.60E400 0.135 2.68E-04
10:14:00 S2.8 120£+00 0.136 2.01E-04
10:15:00  53.9 146E+00 0137 2.46E04
10:16:00 545 1.33£400 0.138 2.24£04
10:17:00  $6.0 146E+00 0138 2.46E04
10:18:00 57.0 133E+00 0.139 2.24E-04
10:19:00  58.1 1LAGE+00 0.140  2.46E-04
10:20:00 59.1 133E+00 0.140 2.24E-04
10:21:00  60.2 1.46E+00 0.141 2.46E-04
10:22:00 613 L46E+00 0.142  2.46E04
10:23:00  62.3 133E+00 0142 2.24E04
10:24:00  63.5 160E+00 0.143  2.68E-04
10:25:00  64.5 1.33E+00 0.144  2.24£04
10:26:00  65.6 LA46E+00 0.144 2.46E-04
10:2800 67.8 L46E+00 0.146  2.46E-04
10:30:.00 70.0 146E+00 0.147 2.46E-04
10:32:00 72,0 L33E+00 0.149 2.24E04
10:34:00 740 133£+00 0.150 2.24E-04
10:36:00  76.1 140E+00 0151  2.35€04
10:3800 78.4 153E+00 0.153  2.576-04
10:40:00 8.6 L46E+00 0.154  2.46E-04
10:42:00 82.9 1S3E+400 0.156  2.57€-04
10:44:00 848 126E+00 0.157 2.12E-04
AVG
3,25E-04
Time {d}
0.00 0.05 0.10 015 0.20

6.00-04

T 500608

S

z

3 4.00E-04

B

2

5 3.00€-04

w0

=

_E 200604 |

£
1.00E-04
0.00E+00
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Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project: Omaha Installer: XwW
Date: 05/19/08 Analyst: CHB
Test ID: TSB1-thick-deep
Fixed Variables:
Casing Diameter (cm): 3048
Standpipe Area{cm?): 798
Ry (cmj: 10
L{cm): 60.96
Temporal Variables: Computations:
Yime R{cm) Qfem¥s)  Time(d)  K(ens) Water Level
$:22:00 30.0
52300 324 3.196+00 0001  537E04 RI 4 si‘: molte botlie
5:25:00 37.7 3.52E+00 0002  5.93E-04 R.i o* Area=A '
52700 42.0 2.86E+00 0003 481504 'y
$:29:00 469 3.26E+00 0.005 5.48E-04 »r7
5:32:00 53.5 2.93E+00 0.007  4.92604 H !
5:3:00 580 2.99E+00 0.008  5.03E-04 Casing
53900  69.5 306£400 0012  5.14E03 L (diemeter = D)
54100 73.8 2.86E+00 0013  481E04
543:00 78.1 2.86£+00 0015  4.81F-04
5:45.00 823 2.79E+00 0016  4.70£-04 AV
54700 866 2.86E+00 0017  481E-04 b
5:49:00 910 2.93E+00 0019  4.92£-04
9:06:00 30.5
9:08:00 33.5 2.00E+00 0.020  3.35E-04
9:10:00 35.7 146E+00 0.022  2.46E-04
9:12:00 383 1.73E+00 0023  291E-04
914 410 1.80E+00 0024 302604
9:16:00 434 1.60E+00 0.026  268E-04
9:18:00 45.9 1.66£+00 0027  2.80E04
9:20:00 482 1.53E+00 0.028  2.57E-04
9:25.00 559 2.05E+00 0.032  3.44E-04
9:30:00 62.9 186E+00 0035  3.13E04
9:3500 67.5 1226400 0.039  2.06-04
9:40:00 73.7 1.65E+00 0042 2.77€-04
9:4500 79.8 1.62€+00 0046  2.73E-04
9:50:00 86.1 1.68E+00 0.049  2.826-04
9:55.00 923 1.65E+00 0053  2.77E-04
10:00:00 310 0.056
10:06:00 389 1.75E+00 0.060  2.94E-04
10:11:00 453 1.70E+00 0064  2.86E-04
10:16:00 519 1.76E+00 0.067  2.95E-04
10:21:00 584 L73E+00 0071  2.91£-04
10:26:00 64.9 1.73E+00 0074  291E-04
10:31:00 714 1.73E+00 0078  2.91E-04
10:36:00 779 1.73E+00 0081  2.91£-04
10:42:00 857 1.73E+00 0085  2.91F-04
10:47:.00 92.3 1.76€+00 0089  2.95£-04
AVG
2.926-09
Time (d)
0.00 0.02 0.04 0.06 0.08 010
1.00E+00 v v v
7
E 1.00£-01
£
3
]
5 1.00€-02
=
i
} 1.006-03
]
Ve se0e cotevseee
1.00E-04
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Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project: Omaha Installer:  XW
Date: 05/15/08 Analat:  CHB
Test ID: TSB2-Thick (Shaliow Test)
Flxed Varisbles:
Casing Diameter {cm): 30.48
Standpipe Area {em’): 79.8
Re{cm); 10
L(cm): 30.48
Temporel Varinblea: Compututions:
Time R{cm) Q fem’/s) Time (d) K {cmy/s) Water Level
100:00 355 R < Scale
1:01:00 415 7.98E400 0.0007  2.35€-03 I | Marriotte bottle,
1:02:00 47.5 7.98E+00 0.0014 2.35€-03 R,*— *| Arga=A .
103:00 532 7.58E+00 00021  2.23E03 )
10500 645 7.51E400 00035 221603 4
1:07:00  75.0 6.98E+00 0.0049  2.06E-03 H | Casing
1:09:00 85.7 7.12E+00 0.0063 2.10E-03 L Flow (diameter = D)
1:11:00  96.0 6.85E+00 0.0076 2.02E-03
2:00:00 315 -L75E400 0.0076
2:01:00 37.0 7.32E400 0.0083 2,16E-03 2.
2:02:00 423 7.32E400 0.0090  2.16E-03 =
2:03:00 480 7326400 0.0097 2.16£-03
2:04:00 532 6.92E+00 0.0104  2.04E-03
20500 580 6.38E430 0.0111
2:06:00 63.2 6.92E+00 0.0118 2.04E-03
2:07:00 682 6.65E400 0.0125 196E-03
2:0800 731 6.52E+00 0.0132 192E-03
2:09:00 780 6.52E+00 0.0139 192£-03
2:10:00 825 S.99E+00 0.0146 176€-03
2:11:00 874 6.52E+00 0.0152 192E-03
8:58.00 310
9:00:00 37.8 4.52E+00 0.0166 133e-03
9:02:00 43.9 4.06E+00 0.0180 120E-03
9:04:00 497 3.86E400 0.0194 114803
9:06:00 55.5 3.86E400 0.0208 1.14E-03
9:.08:00 613 3.86E+00 0.0222 114€-03
9:1000 668 3.66E+00 0.0236 108E-03
9:12:00 725 3.79E+00 0.0250 112E-03
9:14:00 7 3.46E+00 0.0264 102603
9:16:00 83.0 3.52E400 0.0277 104€-03
9:18:00 882 3.46E+00 0.0291 102E-03
9:21:00 343 0.0312
9:23.00 389 3.06E+00 00326  9.02€-08
92500 441 3.46£400 0.0340 102E-03
9:27 492 3.39E+00 0.0354 LO0E-03
9:29 54.8 3.72E400 0.0368 110€-03
9:31 598 3.378400 0.0382  9.80E-04
9:33 64.6 3.19E+00 0.0396 9.41E-04
9:35  69.7 3.39E+00 0.0409  100£-03
937 748 3.39E+00 0.0423 100E-03
9:39 798 3.33£+00 0.0437 9.80E-04
9:41 852 3.59€+00 0.0451 L106£-03
9:43 901 3.26E+00 0.0455 9.60€-04
AVG
1.00£-03
Time (d)
0.00 0.01 0.02 0.03 0.04 0.05
5
£
T
N W
8
M
3
4
£
1.00E-04
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Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Project: Omsaha Installer:  XW
Date: 05/19/08 Analyst: CHB
Test iD: TSB3-thin-shallow
Fixed Variables:
Casing Diameter {cm): 3048
Standpipe Area (cm’): 79.8
R, (cm}): 10
L (cm): 30.48
Temporal Varisbles: Computations:
Time R (cm) Q (em’/s) Time (d) K {cm/s) Water Lovel
5:30:00 354 Scale
5:31:00 44.0 1.14E401 0.001 3.37E-03 » Marriotte hottle,
5:33:00 603 1.08E+01 0002  3.196-03 * Arca=A
5:35:00 75.0 9.78E+00 0.003 2.88E-03
5:37:00 89.0 9.31E4+00 0.005 2.74E-03
5:38:00 95.5 8.65E+00 0.006 2.55€-03 l Casing
8:02:00 30.6 N
8:04:00 389 5.52E400 0007 163603 - Flfw ij (diameter= o)
8:06:00 46.1 4.79€E+00 0.008 141E-03 ?_5
8:08:00 52.8 4.46E+00 0.010 1.31€-03 Ia‘
8:11:00 62.7 4.39E+00 0.012 1.29E-03 = i
8:13:00 €9.1 4.26E+00 0.013 1.25€-03 -
8:15:00 75.3 4.12E+00 0.015 1.22€-03
8:17:00 81.5 4.12E+00 0.016 1.22E-03
8:19:00 87.6 4.06E+00 0.017 1.20€-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 1.20€-03
9:06:00 50.8 4.46E400 0.023 1.31E-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 1.23€-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 4.06E400 0.034 1.20€-03
average
1.16E-03
Time (d}
0.00 0.01 0.01 0.02 0.02 0.03
1.00E-02 T e e —r——T"
3
£ o WU
&
2
2 N"—-’*—.—.—.-. o—o—*
o
§ 1.00E-03
L2
3
':‘>:’.
1.00E-04
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Single-Stage Constant Head Borehole Test - Omaha - Thick Store-and-Release Cover

Water Level
Scale

Marriotte bottle,
Area=A

Casing
(diameter = D)

Project: Omaha Installer:  XW
Date: 05/19/08 Analyst: CHB
Test ID: TSB4-thin
Fixed Variables:
Casing Diameter {cm): 3048
Standpipe Area (cm’): 79.8
R! (cm): 10
L {cm): 60.96
Temporal Variables: Computations:
Time R {cm) Q(em?/s) Time(d)  K(cm/s)
5:10:00 32.0
5:12:00 41.5 6.32E+00 0.001 1.06E-03
5:13:00 50.0 1.13E+01 0.002 1.90E-03
5:14:00 58.0 1.06E+01 0.003 1.79€-03
5:15:00 66.0 1.06E+01 0.003 1.79E-03
5:16:00 74.5 1.13E+01 0.004 1.90€-03
5:17:00 82.5 1.06E+01 0.005 1.79E-03
5:18:00 90.5 1.06E+01 0.006 1.79E-03
5:19:00 98.5 1.06E+01 0.006 1.79€-03
8:00 36.0
8:02:00 447 5.79E+00 0.008 9.73E-04
8:04:00 53.2 5.65E+00Q 0.009 9.50E-04
8:06:00 61.3 5.39E+00 0.010 S.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
S:07:00 53.0 6.38E+00 0.019 1.07€-03
9:09:00 61.5 5.65E+00 0.021 9.50E-04
9:11:00 69.7 5.45E+00 0.022 9.17€-04
9:13:00 78.0 5.52E+00 0.024 S.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 T T —rT T T
cy
5
Z 1.00E-01
2
]
B
c
8 1.00E-02
L
3
z —M
1,00E-03
1.00E-04
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Single-Stage Constant Head Borehole Test
Omaha - Thin Store-and-Release Cover

Project: Omaha Installer:

Date: 05/19/08 Analyst:

Test ID: TSB1-thin

Fixed Variables:

Casing Diameter (cm): 30.48

Standpipe Area (cm®): 79.8

R, {cm): 10

L {cm}): 30.48

Temporal Variables: Computations:

Time R (cm) Q (cm/s) Time (d)
3:25:00 34.0
3:31:00 36.4 1.60E+00 0.001
3:33:00 38.7 1.53E+00 0.003
3:35:00 41.0 1.53E+00 0.004
3:37:00 43.4 1.60E+00 0.006
3:39:00 45.6 1.46E+00 0.007
3:41:00 479 1.53€+00 0.008
3:43:00 50.0 1.40E+00 0.010
3:45:00 521 1.40E+00 0.011
3:47:00 543 1.46E+00 0.013
3:49:00 56.5 1.46E+00 0.014
3:51:00 58.6 1.40E+00 0.015
3:53:00 60.7 1.40E+00 0.017
3:55:00 62.8 1.40E+00 0.018
3:57:00 65.0 1.46E+00 0.019
3:59:00 67.0 1.33E+00 0.021
4:02:00 70.0 1.33E+00 0.023
4:06:00 74.0 1.33E+00 0.026
4:09:00 77.0 1.33E+00 0.028
4:11:00 79.0 1.33e+00 0.029
8:50:00 30.0
8:53:00 326 1.15E+00 0.031
8:57:00 36.1 1.16E+00 0.034
9:00:00 387 1.15e+00 0.036
9:03 411 1.06E+00 0.038

9:06:00 437 1.15+00 0.040
9:09:00 46.1 1.06E+00 0.042
9:12:00 48.6 1.11E+00 0.044
9:19:00 54.5 1.12E+00 0.048
9:24:00 584 1.04E+00 0.053
9:28:00 61.5 1.03e+00 0.056
9:32:00 64.8 1.10E+00 0.058
9:37:00 68.7 1.04£+00 0.062
9:46:00 76.0 1.08E+00 0.068
9:52:00 81.0 1.11E+00 0.072
9:56:00 84.0 9.98E-01 0.075

XwW
CHB

K {cm/s)

4.70E-04
4.51E-04
4.51E-04
4.70E-04
4,31E-04
4,51E-04
4.12E-04
4.12E-04
4.31E-04
4.31E-04
4.12E-04
4.12E-04
4.12E-04
4.31E-04
3.92E-04
3.92E-04
3.92E-04
3.92E-04
3.92E-04

3.40E-04
3.43E-04
3.40E-04
3.14E-04
3.40E-04
3.14E-04
3.27€-04
3.30E-04
3.06E-04
3.04E-04
3.23E-04
3.06E-04
3.18E-04
3.27E-04
2.94E-04

C-104

Water Level
Scale

Marriotte bottle,
Area = A

Casing
(diameter = D)




10:30  50.7
10:36 55.0 9.53E-01 0.079 2.81E-04
10:41 590 1.06E+00 0.083 3.14E-04
10:48 641 9.69E-01 0.088 2.86E-04
10:56  70.0 9.81E-01 0.093 2.89E-04
11:01 735 9.31E-01 0.097 2.74E-04
11:08 789 1.03E+00 0.101 3.02E-04
11:17 846 8.42E-01 0.108 2.48€-04
11:27 92.0 9.84E-01 0.115 2.90E-04
AVG
3.13€E-04
Time (d)

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14
5.00E-04 r—r—— + r——T r———r—r -
4.50E-04

__ A.00£-04

< t

E 3.50E-04

Z b

5 3.00E-04

]

]

3 2.50E-04

j = b

8

2 2.00€-04 ;

3 3

] 1.50E-04

o

o

T 1.00€-04
5.00E-05
0.00E+00
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Single-Stage Constant Head Borehole Test

Omabha - Thin Store-and-Release Cover

Project: Omaha
Date: 05/19/08
Test ID: TSB2-Thin
Fixed Variables:

Casing Diameter (cm):
Standpipe Area (cm?):
R, (cm):

L(cm):

Temporal Variables:
Time
2:34:00
2:35:00
2:36:00
2:37:00
2:38:00
2:39:00
2:40:00
2:41:00
2:42:00
2:43:00
2:45:00
2:46:00
2:47:00
3:07:00
3:08:00
3:09:00
3:10:00
3:11:00
3:12:00
3:13:00
3:15:00
3:16:00
3:17:00
3:18:00
3:19:00
3:20:00
3:21:00
3:22:00
3:23:00
3:24:00
3:25:00
3:26:00
3:27:00
3:28:00

R (cm}
45.0
48.8
53.0
57.5
61.5
65.7
69.8
73.8
77.6
813
89.0
92.8
96.4
32.0
35.0
387
42.0
45.2
48.5
51.7
58.0
61,1
64.0
67.1
70.1
73.2
76.2
79.2
82.0
85.0
87.7
90.5
93.2
96.0

30.48
79.8
10
3048

Computations:
Q{cm¥/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
4.79E400

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

instalier:
Analyst:

Time (d)

0.0007
0.0014
0.0021
0.0028
0.0035
0.0042
0.0043
0.0056
0.0063
0.0076
0.0083
0.0090

0.0097
0.0104
0.0111
0.0118
0.0125
0.0132
0.0146
0.0153
0.0160
0.0167
0.0174
0.0181
0.0188
0.0194
0.0201
0.0208
0.0215
0.0222
0.0229
0.0236

Xw
CHB

K (em/s)

1.49E-03
1.65E-03
1.76E-03
1.57E-03
1.65€-03
161E-03
1.57E-03
1.49€-03
1.45E-03
1.51E-03
1.49E-03
1.41E-03

1.18£-03
1.45€-03
1.29€-03
1.25€-03
1.29€-03
1,25E-03
1,23E-03
1.22€-03
1.14€-03
1.22E-03
1.18€-03
1.22E-03
1.18-03
1.18E-03
1.10E-03
1.18€-03
1.06E-03
1.10E-03
1.06€-03
1.10E-03

C-106

Water Level
Scale
Marriotte bottle,

Casing
{diameter = D)




8:46:00 340
8:47:00 36.8 3.72E+00 0.0243  1.10E-03
8:49:00 42.0 3.46E+00 0.0257 1.02E-03
8:50:00 44.2 2.93E+00 0.0264 8.62E-04
8:54:00 53.5 3.09E+00 0.0292  9.11E-04
8:58:00 62.6 3.03E+00 0.0319  8.92E-04
9:01:00 69.1 2.88E+00 0.0340  8.49E-04
9:04:00 76.0 3.06E+00 0.0361 9.02€-04
9:07:00 83.0 3.10E+00 0.0382  9.15E-04
9:10:00 89.0 2.66E+00 0.0403  7.84E-04
9:13:00 95.5 2.88E+00 0.0424 8.49E-04
9:19:00 315 -1.42E+01 0.0465
9:21:00 36.3 3.198+00 0.0479 9.41E-04
9:25 46.0 3.23E+00 0.0507 9.51E-04
9:29 54.6 2.86E+00 0.0535 8.43E-04
9:34 66.0 3.03E+00 0.0569 8.94E-04
9:38 751 3.03E+00 0.0597  8.92E-04
940  79.6 2.99E+00 0.0611  8.82E-04
943  86.4 3.01E+00 0.0632  8.88E-04
9:45 90.8 2.93E+00 0.0646 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  [—r—r—r—T T T
kg L
&Ei 4.00E-03
g L
z [
g 3.00E-03
&
Q
o
'g 2.00E-03
8 L
x
F
1.00E-03
0.00E+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): 3048
Standpipe Area {cm?): 79.8
R, {em): 10
L {em): 3048
Temporal Variables: Computations:
Time R (cm) Q(em’/s) Time (d) K (cm/s) Water Level
5:32:00 37.0 Scale
5:34:00 43.5 4.32E+00 0.001 1.27€-03 R o Marriotte hottle
5:36:00 51.0 4,99E+00 0.003 1.47€-03 R { o Area= A '
5:38:00 58.6 5.05E+00 0.004 1.49E-03 hl
5:40:00 65.8 4.79E+00 0.006 1.41E-03
5:42:00 731 4.85E+00 0.007 1.43€-03 H .
5:44:00 802 4.72E400 0008  1.39E-03 Casing
5.46:00  87.0 4.52E400 0010  133£-:03 L (dizmeter = D)
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 2
10:23:00 46.0 3.19E+00 0.015 9.41E-04 -
10:27:00 56.0 3.33e+00 0.018 9.80E-04
10:31:00 66.1 3.36E+00 0.021 9.90£-04
10:35 76.5 3.46E+00 0.024 1.02E-03
10:39 86.5 3.33E+00 0.026 9.80€-04
10:41 91.5 3.33E+00 0.028 9.80E-04
10:44 99.0 3.33E+00 0.030 9.80E-04
11:35 35.8
11:37 411 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 1.00£-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 3.32£+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 9.54E8-04
AVG
9.80E-04
Time (d)
0.00 0.01 0.02 0.03 0.04 0.05
1.70E-03 T T —_—r T

1.50E-03
1.30£-03 ;M

z

£

2

;E 1.10E-03 «

ﬁ

B 9.00E-04

8

o

5 7.00£-04

o

E‘ 5.00E-04
3.00E-04
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
TestD: T5B4-thin
Fixed Variables:
Casing Diameter (cm): 30.48
Standpipe Area (cm?): 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
3:53:00 370 1 cale
3:54:00 423 7.05E+00 0.001 2.08E-03 o Marriotte bottle,
3:56:00 52.7 6.92€+00 0.002 2.04E-03 ° Area=A
3:58:00 63.0 6.85E+00 0.003 2.02E-03
4:00:00 73.0 6.65E400 0.005 1.96E-03
4:02:00 82.4 6.25E+00 0.006 1.84E-03 H .
4:05:00 96.5 6.25E+00 0.008 1.84E-03 Casing
85200 300 (diameter = D)
8:55:00 428 5.67E+00 0.010 1.67E-03
8:59:00 58.6 5.25E+00 0.013 1.55e-03
9:02:00 70.0 5.05E+00 0.015 1.49E-03
9:05:00 81.4 5.05E+00 0.017 1.49E-03
9:08:00 915 4.48E+00 0.019 1.32E-03
9:15:00 3238 -1.126+01 0.024
9:18:00 45.2 5.50E+00 0.026 1.62€-03
9:20:00 53.5 5.52E+00 0.028 1.63E-03
9:22:00 61.5 5.32E+00 0.029 157E-03
9:26:00 78.0 5.49E+00 0.032 1.62E-03
9:30:00 94.5 5.49E+00 0.035 1.62E-03
AVG
1.60E-03
Time (d)
0.00 0.01 0.02 0.03 0.04

5.00E-03 T —— T — T

4.00E-03

3.00E-03

2.00E-03 P‘..—._—‘

1.00E-03

Hydraulic Conductivity {cm/s)

0.00E+00
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Single-Stage Constant Head Borehole Test - Polson - Composite Cover

Project: Polson Installer:  XW Water Level
Date: 08/21/08 Analyst: 15 o -Scale ]
Tost ID: Coventional 1 | o~ Marriotte bottle,
[ Area=A
Fixed Variables:
Casing Diameter {cm): 30.48 H
Standpipe Area (cm?): 79.8 Casing
R, (cm): 10 (diameter = D)
L {cm): 60.96
Temporal Variables: Computations: R J
Time R (cm) Q em¥/s) Time (d) K {cm/s)
9:38 37
10:03 43 3.198-01 0.017 5.376-05 Allowed to flow without measurments for > 24 hrs
10:21 46.7 2.73E-01 0.030 4.60E-05
10:35 49.8 2.94E-01 0.040 4.95E-05
10:44 516 2.66E-01 0.046 4.47E-05
11:06 54 1.45€-01 0.061 2.44E-05
11:34 56.5 1.19E-01 0.081 2.00E-05
11:51 66 7.43E-01 0.092 1.25€-04
12:09 69.9 2.88E-01 0.105 4.84E-05
12:29 74.2 2.86E-01 0.119 4.81E-05
12:52 78.8 2.66E-01 0.135 4.47E-05
13:40 89 2.83E-01 0.168 4.75E-05
Average 4,72E-05
1.00E-03
Q
5 100608
z
>
=1
g F
el
[=
S
° 1.00E-05
=]
o
el
3 F
l.ooE_Os i S Y E— WOV TR S T | R e I ) I 'S el
0.00 0.05 0.10 0.15 0.20
Time (d)
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Single-Stage Constant Head Borehole Test - Polson - Composite Cover

Water Level

ol Scale

Marriotte bottle,
Area= A

Casing
(diameter = D)

2.50E-05 Allowed to flow without measurments for > 24 hrs

Project: Polson Installer:  XwW

Date: 08/21/08 Analyst: IS

TestiD: Coventional 2

Fixed Variables:

Casing Diameter {cm): 30.48

Standpipe Area (cmz): 79.8

R, (em): 10

L {cm): 60.96

Temporal Variables: Computations:
Time R {cm) Q {cm’/s) Time (d) K {em/s)
9:38 39
10:03 41.8 1.49E-01 0.017
10:21 43.7 1.40E-01 0.030 2.36E-05
10:35 45,5 1.71€-01 0.040 2.87E-05
10:44 46.5 1.48E-01 0.046 2.48E-05
10:50 47.7 2.66E-01 0.050 4.47E-05
11:00 49 1.73e-01 0.057 2.91E-05
11:34 52.5 1.37€-01 0.081 2.30E-05
11:51 54 1.17e-01 0.092 1.97E-05
12:09 56.1 1.55E-01 0.105 2.61E-05
12:29 58.5 1.60E-01 0.119 2.68E-05
12:52 60.6 1.21E-01 0.135 2.04E-05
13:40 65.4 1.33E-01 0.168 2.24E-05

Average 2.39E-05
1.00E-03

1.00E-04

1.00E-05

1.00E-06 S

Hydraulic Conductivity {cm/s)

0.00

0.05

0.10
Time (d)

0.15

0.20
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Single-Stage Constant Head Borehole Test - Polson - Composite Cover

Project: Polson Installer:  XW '\ Water Level
Date: 08/21/08 Analyst:  JS : Scale -
Test ID: Corwventional 3 Marriotte bottle,
|-l°[ Area=A
Fixed Variables:
Casing Diameter {cm): 30.48 H
Standpipe Area {cm?): 79.8 Fll Casing
R, (cm): 10 iw (diameter = D)
L {cm}): 60.96
Temporal Variables: Computations:
Time R (cm) Q{cms) Time (d) K {cm/s)
9:38 375
10:03 419 2.34E-01 0.017 3.94E-0S Allowed to flow without measurments for > 24 hrs
10:21 45 2.29E-01 0.030 3.85E-05 .
10:35 47.5 2.37E-01 0.040 3.99E-05
10:44 49.1 2.36E-01 0.046 3.98E-05
10:56 51 2.11E-01 0.054 3.54E-05
11:00 529 6.32E-01 0.057 1.06£-04
11:34 57.8 192E-01 0.081 3.22E-05
11:51 60.5 2.11E-01 0.092 3.55E-05
12:09 63.6 2.29E-01 0.105 3.85E-05
12:29 67.1 2.33e-01 0.119 3.91£-05
12:52 71 2.26E-01 0.135 3.79E-05
13:40 79.2 2.27e-01 0.168 3.82E-05
Average 3.84E-05
1.00E-03
z
E
L
2  1.00E-04
=
©
=
o
f=
0
o
L
=1 1.00E-05
o
2 [
1.00€-06 D ————
0.00 0.05 0.10 0.15 0.20
Time (d)

C-112




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

Project: Polson installer:  XW . Water Level
Date: 08/21/08 Analyst: IS °L-Scale

> .
Test ID: Conventional 4 Marriotte bottle,

°[ Area=A

Fixed Variables:

Casing Diameter {cm): 30.48 M
Standpipe Area {cm): 79.8 C?sing
R, (em): 10 (diameter = D)
L {cm): 60.96
Temporal Variables: Computations:
Time R {cm) Q (em’/s) Time {d) K {em/s)
9:56 36.1
10:03 375 2.66E-01 0.005 4.47E-05 Allowed to flow without measurments for > 24 hrs
10:21 40.3 2.07E-01 0.017 3.48E-05
10:35 42.5 2.09E-01 0.027 3.51E-05
10:44 43.9 2.07E-01 0.033 3.48E-05
10:56 45.6 1.88€-01 0.042 3.17E-05
11:00 47.1 4.99E-01 0.044 8.39E-05
11:34 515 1.72E-01 0.068 2.89E-05
11:51 539 1.88€E-01 0.080 3.16E-05
12:09 56.5 1.92E-01 0.092 3.23E-05
12:29 59.6 2.06E-01 0.106 3.47E-05
12:52 62.9 1.91E-01 0.122 3.21E-05
13:40 70 1.97€-01 0.156 3.31E-05
Average 3.30E-05
1.00E-03
iy
£ 1.00E-04
L
Z
2
°
=1
T
f =
8  1.00e-05
K]
=]
o
B
I
1.00€-06 — .
0.00 0.05 0.10 0.15 0.20
Time (d)
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Single-Stage Constant Head Borehole Test - Polson - Composite Cover

Project: Polson Installer: XW 3 Water Level
Date: 08/21/08 Analyst: S R ;1-Seale
TestiD: Conventional 5 ‘ ’ Lo~ Marriotte bottle,
R, °[ Area=A

Fixed Variables:
Casing Diameter {(cm): 30.48 H
Standpipe Area {cm?): 79.8 Casing
R, {cm): 10 (diameter = D)
L {cm): 60.96
Temporal Variables: Computations: DL

Time R {cm) Q{cm¥/s) Time {(d) K {cm/s) -

10:34 38

10:45 399 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

11:07 435 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

1.00E-05

Hydraulic Conductivity {cm/s)

1.00E-06 M N s, —t i
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

Time (d)
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Single-Stage Constant Head Borehole Test - Polson - Store-and-Release Cover

Project: Polson Installer:  XW ’ Water Level
Date: 08/21/08 Analyst: IS ol Scale .
Test ID: Alternative 1 > | a—Marriotte bottle,
°[ Area=A

Fixed Variables:
Casing Diameter {cm}: 30.48 H
Standpipe Area (cm?): 79.8 Casing
R, (em): 10 (diameter = D)
L {em): 60.96
Temporal Variables: Computations:

Time R (cm) Q {em3/s) Time {d) K {cm/s)

16:30 38.3

16:56 41.1 1.43E-01 0.018 2.41E-05 Aliowed to flow without measurments for > 24 hrs

17:21 45 2.07E-01 0.035 3.49E-05

17:49 48 1.43€-01 0.055 2.40E-05

9:13 31.2 4.33E-02

9:34 334 1.39€-01 0.069 2.34E-05

10:18 376 1.27E-01 0.100 2.13E-05

10:38 39.5 1.26E-01 0.114 2.12E-05

11:00 41.6 1.27e-01 0.129 2.13E-05

11:36 45 1.26E-01 0.154 2.11E-05

12:00 47 1.11E-01 0.171 1.86E-05

12:22 49.2 1.33€-01 0.186 2.24€E-05

12:41 50.9 1.19E-01 0.199 2.00E-05

14:00 57.8 1.18E-01 0.254 1.98E-05

15:12 64 1.13€-01 0.304 1.89E-05

16:39 718 1.19E-01 0.365 2.00E-05

17:41 77.4 1.20E-01 0.408 2.02E-05

18:21 80.6 1.06E-01 0.435 1.79E-05

18:53 83.5 1.21€-01 0.458 2.03E-05

Average 1.96E-05
1.00E-03

1.00E-04

1.00E-05

Hydraulic Conductivity {cm/s)

1.00E-06 - i B — el
0.00 0.10 0.2 0.40 0.50

(o} 0.30
Time (d)
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Single-Stage Constant Head Borehole Test - Polson - Store-and-Release Cover

Project: Polson Installer:  XW } 1 Water Level
Date: 08/21/08 Analyst:  JS R > S";:e ot bot
. : arnofte bottle,
Test ID: Alternative 2 Rai (1l Area= A
Fixed Variables: 7777—1—‘
Casing Diameter {cm}: 30.48 H
Standpipe Area {cm?): 79.8 Casing
R, (cm): 10 L (diameter = D)
L {cm): 60.96
Temporal Variables: Computations: 2L
Time R {cm) Q (cm’/s) Time (d) K {cm/s) -
16:31 345
16:56 39.5 2.66E-01 0.017 4.47E-05 Allowed to flow without measurments for > 24 hrs
17:21 435 2.13E-01 0.035 3.58E-05
17:49 47.5 1.90E-01 0.054 3.19€E-05
9:13 335 3.61E-02
9:34 36.3 1.77e-01 0.069 2.98E-05
10:18 42 1.72e-01 0.099 2.90E-05
10:38 444 1.60E-01 0.113 2.68E-05
11:00 47.1 1.63E-01 0.128 2.74E-05
11:36 513 1.55E-01 0.153 2.61E-05
12:00 53.8 1.39E-01 0.170 2.33E-05
12:22 56.3 1.51E-01 0.185 2.54E-05
12:41 58.1 1.26€E-01 0.199 2.12E-05
14:00 66 1.33€-01 0.253 2.24E-05
15:12 725 1.20€-01 0.303 2.02E-05
16:39 79.5 1.07€-01 0.364 1.80E-05
17:41 845 1.07e-01 0.407 1.80E-05
18:21 87.6 1.03E-01 0.435 1.73E-05
18:53 90.4 1.16€E-01 0.457 1.96E-05
Average 1.82E-05
1.00€-03
E L
_Eu, 1.00E-04
= j
2z [
g L
: LM‘
S 1.00E-05
2 ’ 3
3 F
£
100606 Lo e 0 e
0.00 0.10 0.20 0.30 0.40 0.50
Time (d)
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Single-Stage Constant Head Borehole Test - Polson - Store-and-Release Cover

Project: Polson Installer:  XwW z Water Level
Date: 08/21/08 Analyst: IS |- Scale
- .
Test ID: Alternative 3 Marriotte bottle,
°| Area=A
Fixed Variables:
Casing Diameter {cm): 30.48 H
Standpipe Area {cm?): 79.8 Casing
Rq (em): 10 (diameter = D)
L {em): 60.96
Temporal Variables: Computations:
Time R {cm) Q fem/s) Time {d) K {cm/s)
16:50 46
16:57 47 1.90E-01 0.005 3.19E-05 Allowed to flow without measurments for > 24 hrs
17:21 495 1.39€-01 0.022 2.33E-05
17:49 52 1.19£-01 0.041 2.00E-05
9:12 415 2.70E-02
9:35 44 1.45e-01 0.057 2.43E-05
10:18 48.4 1.36E-01 0.087 2.29e-05
10:38 50.2 1.20£-01 0.101 2.01E-05
11:00 523 1.27€-01 0.116 2.13E-05
11:36 55.6 1.22€-01 0.141 2.05€-05
12:00 57.7 1.16€-01 0.158 1.96E-05
12:22 59.4 1.03e-01 0.173 1.73€-05
12:41 61 1.12€-01 0.186 1.88€-05
14:00 66.2 8.75E-02 0.241 1.47€-05
15:12 71 8.87E-02 0.291 1.49€-05
16:39 76.0 7.64E-02 0.351 1.29€-05
17:41 79.8 8.15E-02 0.394 1.37E-05
18:21 82.0 7.32E-02 0.422 1.23€-05
18:53 84.0 8.31E-02 0.444 1.40E-05
Average 1.34€-05
1.00E-03
z
E
L
= 1.00E-04
=
1]
3
©
f=
<]
5 M
Q
= 1.00E-05
o
5 s
T [
1.00E-06 L— . i . . e .
0.00 0.10 0.20 030 0.40 0.50

Time (d)
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Single-Stage Constant Head Borehole Test - Polson - Store-and-Release Cover

Proje Polson Installer:  XW Water Level
Date: 08/21/08 Analyst: IS R Scale
Test (D: 1 *| o ~Marmiotte bottie,
R, ] Area=A
Fixed Variables: 7M4"
Casing Dameter {cm): 3048 H
Standpipe Area (l:mz): 798 Casing
R, {em): 10 L (diameter = D)
L{cm): 60.96
Temporal Varlables: Computations: =26
Time R{cm) Q{em®/s) Tima(d)  K{em/s)
10:13 36.5
10:15 388 1.53E+00 0.001 257604 Allowed to flow without measurments for> 24 hrs
10:17 40.5 1.13€+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 1.23e-04
10:25 452 6.98E-01 0,008 1.17E-04
10:29 46.7 4.99E-01 0.011 8.39E-05
10:33 48 4.32€-01 0.014 7.27€-05
10:37 492 3.99E-01 0.017 6.71E-05
10:51 534 3.99E-01 0.026 6.71E-05
10:59 55.5 349E-01 0.032 5.87E-05
11:05 56.9 3.10€E-01 0.036 5.22E05
11:15 59 2.79€-01 0.043 4.70€E-05
11:26 612 2.66E-01 0.051 4A7EQ5
11:36 63.1 2.53E-01 0.058 4.25e-05
12:00 675 2A4E-01 0.074 4.10E-05
12:22 709 2.06E-01 0.090 3A46E-05
12:41 73.7 1.96E-01 0.103 3.30E-05
14:00 841 1.75€-01 0.158 2.94E05
14:50 90.2 1.62E-01 0.192 2.73e05
15:11 92.7 1.58E-01 0.207 2.66E-05
15:38 955 1.38E-01 0.226 2.32E-05
15:45 320 -1.21E+01
16:38 388 1.71E-01 0.267 2.87€-05
17:09 424 1.54E-01 0.289 2.60E-05
17:41 455 1.29€-01 0.311 217605
18:20 49.5 1.36E-01 0.338 2.29e-05
18:53 529 1.378-01 0.361 2.30E-05
10:20 325 5.29E-02
10:36 345 1.66E-01 0372 2.80E-05
10:46 35.5 1.33E-01 0379 2.24E-05
10:57 366 1.33E-01 0387 2.24E-05
11:07 377 1.46E-01 0.394 246E-05
11:35 410 157¢-01 0413 2.64E-05
11:52 427 1.33E-01 0425 2.24€E05
12:10 4.6 1.40E-01 0438 2.36E-05
12:30 46.7 1A0E-01 0451 2.35E-05
12:53 450 1.33E-01 0467 2.24E05
13:42 539 1.33E-01 0.501 2.24E-05
Average 2.30E-05
100E-03
g
5 1oores
£
3 ..,. ‘“ P
2
8 100€E-05
2
a3
5
£
100£-06 L L L L
0.00 0.10 0.20 0.30 0.50 0.60

0.40
Time{d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento installer: XW
Date: Analyst: cB
Test 1D: Thin 1

Fixed Variables:

d= 10.16
D= 35.56
1= 27.94
R= 45.72
Temporal Variables: Computations:
Time R (cm) Q{cm®/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 1345 240 0.17 8.12E-05
12:50 57.5 131.2 480 03 4.29E-05
12:58 54,5 128.2 480 0.43 4.00E-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 31.2 104.5 -180 1.02
13:39 215 95.2 360 1.12 2.24E-04
13:43 135 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 16 4.38E-05
14:14 745 148.2 360 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
Y
E 100604
z e
2
k7]
=
T
c
8
! 1.00€-05
]
e
T
13
I
1.00E-06 . . L - . e
0.00 0.50 1.00 1.50 2.00 2.50
Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento Installer: XW
Date: Analyst; cB
Test ID: Thin 2
Fixed Variables:
d = 10.16 cm
D = 35.56 cm
z = 33.02 cm
R 43.18 cm
Temporal Variables: Computations:
Time R {cm) Q (cmZ/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 3.00E+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 1.080 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 4.07€-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 3.60£+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
1.00€-03
z
E
A
>  1.00£E04
2
B
3
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o
o
Q
2 1.00E-05
3
5 i
2
I
1.00E-06 At e e el ke S
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Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento Installer:  Xw
Date: Analyst: cB
Test ID: Thin3

Fixed Variables:

d = 10.16 cm

D = 35.56 cm

z = 55.88 cm

R 22.86 cm

Temporal Variables: Computations:
Time R (cm) Q (em’/s) Time (d) K (cm/s}
10:08 81.5 160.2
10:23 71.5 150.2 9.00E+02 0.250 5.94E-05
10:31 67.7 146.4 4.80E+02 0.380 4.42E-05
10:39 63.5 142.2 4.80E+02 0.520 5.03E-05
10:56 555 134.2 1.02E+03 0.800 4.71E-05
11:09 50.2 128.9 7.80E+02 1.020 4.28E-05
11:22 45 123.7 7.80E+02 1.230 4.38E-05
11:37 40 118.7 9.00E+02 1.480 3.80E-05
11:48 36 114.7 ©6.60E+02 1670 4.30E-05
11:59 32.7 111.4 6.60E+02 1.850 3.67E-05
12:10 295 108.2 6.60E+02 2.030 3.66E-05
12:49 185 97.2 2.34E+03 2.680 3.80E-05
12:55 16.6 95.3 3.60E+02 2,780 4.54E-05

1/0/00 13:10 12.4 91.1 9.00E+02 3.03 4.15€-05
AVG
4.,04E-05

1.00E-03

1,00E-04

1.00E-05

Hydraulic Conductivity {cm/s)

1.00E-06 . N . . — .
0.00 0.50 1.00 1.50 2.00 250 3.00 3.50
Time {d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thin Store-and-Release Cover

Project: Sacramento Installer:  XW
Date: Analyst: CB
Test ID: Thin4

Fixed Variables:

Casing Diameter {cm): 3048
Standpipe Area {cm?): 79.8
R, (cm): 10
L{cm): 60.96
Temporal Variables: Computations:
Time R {cm) Q(cm?/s) Time (d) K (cm/s)
10:13 69 145.2
10:23 67.2 1434 6.00E+02 0.170 2.01E-05
10:31 65.5 141.7 4.80E+02 0.300 2.40E-05
10:39 64 140.2 4.80E+02 0.430 2.14E-05
10:55 61 137.2 9.60E+02 0.700 2.18E-05
11:09 58.6 134.8 8.40E+02 0.930 2.03E-05
11:23 56.2 1324 8.40E+02 1.170 2.07E-05
11:38 54.2 1304 9.00E+02 1.420 1.64E-05
11:49 52.5 128.7 6.60E+02 1.600 1.92E-05
11:59 51.3 127.5 6.00E+02 1.770 1.51E-05
12:10 49.8 126 6.60E+02 1.950 1.73e-05
12:49 454" 1216 2.34E+03 2.600 1.47€-05
12:56 44.6 120.8 4.20E+02 2.720 1.52€-05
1/0/00 13:10 43.2 1154 840E+02 2.950 1.34E-05
AVG
1.52E-05
1.00E-03 ¢
5 |
E 1.00E-04
L
z
£ [
b
c
9 100805 |
o 3
3
e
5 [
z |
1.00E-06 — MG L i
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
Time (d}
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Single-Stage Constant Head Borehole Test - Sacramento - Thick Store-and-Release Cover

Project: Sacramento Installer: XW
Date: Analyst: (B
Test ID: Thick 1
Axed Varlables:
= 1016 cm
0= 35.56 cm
Z= 60.96 cm
= 14.605 cm
Temporal Varlables: Computations:
Time R {cm) Qfem¥s)  Time(d)  K(cm/s)
12:16 81 156.6
12:18 72 147.6  1.20E+02 0.030 4.09E-04
12:21 63.5 1381  1.80E+02 0.080 2.73e-04
12:23 60.5 1361  1.20E+02 0.120 1.51E-04
12:27 45 1206  2.40E+02 0.180 4.18€-04
12:30 52 127.6  1.80E+02 0.230
12:35 47.5 1231 3.00E+02 0.320 9.92E-05
12:40 43.7 1193  3.00E+02 0.400 8.67E-05
12:46 40 1156  3.60E+02 0.500 7.26E-05
12:53 36.5 1121 4.20E+02 0.620 6.07E-05
13:00 335 1091  4.20E+02 0.730 5.36E-05
13:05 31 1066  3.00E+02 0.820 6.41E-05
13:12 288 1044  4.20E+02 0.930 4.12E-05
13:24 24.5 1001 7.20E+02 1.130 4.84E-05
13:28 235 991  2.40E+02 1.200 3.47€-05
13:35 217 97.3  4.20E+02 1.320 3.62E-05
13:41 20.0 956  3.60E+02 1.420 4,06E-05
13:50 17.5 93.1  5.40E+02 1.570 4.07E-05
13:56 16.4 92 3608402 1.670 2.74E-05
14:01:00 153 90.9  3.00E+02 175 3.33E-05
14:06:00 14.1 89.7  3.00E+02 1.830 3.67E-05
14:12:00 130 88.6 3.60E+02 1.930 2.84E-05
14:16:00 12.0 87.6  2.40E+02 2.000 3.92E-05
14:19:00 115 87.1  1.80E+02 2.050 2.64E-05
14:20:00 504 126 6.00E+01 2.070
14:24:00 49.0 1246 2.40E+02 2.130 3.86E-05
14:33:00 453 1209  5.40E+02 2,280 4.63E-05
14:38:00 437 1193  3.00E+02 2.370 3.68E-05
14:47:00 378 1134  S5.40E+02 2.520 7.79E-05
15:07:00 354 111 1.20E+03 2.850 1.48E-05
15:16:00 33.0 108.6  S5.40E+02 3.000 3.36E-05
1521:00 317 107.3  3.00E+02 3.080 3.33E-05
15:31:00 293 1049  6.00E+02 3.250 3.13E-05
15:45:00 263 1019  8.40E+02 3.480 2.86E-05
16:05:00 220 976  1.20£+03 3.820 2.98€£-05
AVG
3.13E-05
1.00E-03
F4
<
Z  10EM
2
B
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]
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-] 1.00E-05
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£
1.00E-06 - e L ik
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Single-Stage Constant Head Borehole Test - Sacramento - Thick Store-and-Release Cover

Project: Sacramento Installer:  XW
Date: Analyst: cB
Test ID: Thick 2

Fixed Variables:

d= 10.16 cm
D= 35.56 cm
2= 43.18 cm
R= 33.02 cm
Temporal Variables: Computations:
Time R {cm) Q{em’/s) Time (d) K {cm/s)
1:03 72 148.2
1:04 68 144.2 6.00E+01 0.020 3.78E-04
1:05 64 140.2 6.00E+01 0.030 3.89E-04
1:06 60.8 137 6.00E+01 0.050 3.19€-04
1:07 57.5 133.7 6.00E+01 0.070 3.37E-04
1:.08 54.5 130.7 6.00E+01 0.080 3.14E-04
1:09 51.6 127.8 6.00E+01 0.100 3.10€-04
1:11 46.6 122.8 1.20E+02 0.130 2.76E-04
1:14 40.4 116.6 1.80E+02 0.180 2.39E-04
1:19 31.2 107.4 3.00E+02 0.270 2.27E-04
1:26 215 97.7 4.20E+02 0.380 1.87E-04
1:33 13.5 89.7 4.20E+02 0.500 1.69E-04
1:38 8.7 849 3.00E+02 0.580 1.52E-04
1:40 83.5 158.7 1.20E+02 0.620
1:42 78.6 154.8 1.20E+02 0.650 2.15E-04
1:44 74.5 150.7 1.20E+02 0.680 1.85E-04
1:46 70.5 146.7 1.20E+02 0.720 1.85E-04
1:48 66.6 142.8 1.20E+02 0.750 1.86E-04
1:50 63.0 139.2 1.20E+02 0.780 1.76E-04
1:53:00 58.0 134.2 1.80E+02 0.83 1.68E-04
2:04:00 42.0 118.2 6.60E+02 1.020 1.59E-04
2:11:00 33.6 109.8 4.20E+02 1.130 1.46E-04
2:13:00 31.5 107.7 1.20E+02 1.170 1.33E-04
2:35:00 125 88.7 1.32E+03 1.530 1.22E-04
AVG
1.34E-04
1.00E-03
<y r ‘h._.*\.
5 100e0s |
- 3
s i
T
<]
$  100E-05
3
E. [
1.00E-06 it e -
0.00 0.50 1.00 150 2.00
Time (d)
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Single-Stage Constant Head Borehole Test - Sacramento - Thick Store-and-Release Cover

Project: Sacramento Installer:  XW
Date: Analyst: cB
Test ID: Thick 3

Fixed Variables:

d= 10.16 cm
D= 35.56 cm
7= 2794 cm
R= 44.45 cm
Temporal Variables: Computations:
Time R (cm) Q (cm?/s) Time (d) K (cm/s)
10:09 82 154.4
10:14 748 147.2 3.00E+02 0.080 1.32E-04
10:20 66.7 139.1 3.60E+02 0.180 1.30E-04
10:25 60 132.4 3.00E+02 0.270 1.36E-04
10:35 48 120.4 6.00E+02 0.430 1.31E-04
10:42 40.4 112.8 4.20E+02 0.550 1.29E-04
10:48 35 107.4 3.60E+02 0.650 1.13€-04
10:53 30 102.4 3.00E+02 0.730 1.32E-04
10:58 26 98.4 3.00E+02 0.820 1.10E-04
11:03 22 94.4 3.00E+02 0.900 1.156-04
11:08 18 90.4 3.00E+02 0.980 1.20E-04
11:12 14.8 87.2 2.40E+02 1.050 1.25E-04
11:18 108 833 3.60E+02 1.150 1.05€-04
11:19 9.6 82 6.00E+01 1.170 2.17E-04
1124 80.4 152.8 3.00E+02 1.250
11:34 78.7 151.1 6.00E+02 1.420 1.55E-05
11:40 60.5 132.9 3.60E+02 1.520 2.96E-04
11:47 50.3 122.7 4.20E+402 1.630 1.58E-04
11:52 48.0 120.4 3.00E+02 1.720 5.23E-05
11:56:00 43.2 115.6 2,40E+02 178 1.41E-04
12:07:00 329 105.3 6.60E+02 1970 1.17E-04
12:22:00 21.0 93.4 9.00E+02 2.220 1.10E-04
12:26:00 18.0 90.4 2.40E+02 2.280 1.13E-04
12:29:00 16.0 88.4 1.80E+02 2.330 1.03E-04
12:34:00 12,5 84.9 3.00E+02 2.420 1.12€-04
12:36:00 11.5 83.9 1.20E+02 2.450 8.19E-05
12:40:00 9.0 814 2.40E+02 2.520 1.05€-04
AVG
1.00E-04
1.00E-03
g
E
£
> 1.00£-04
£
2
Le]
=]
o
c
Q
()
(%]
= 1.00E-05
e
o
13
X
1.00£-06 La . P I R R
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: Sacramento Installer:  XW
Date: Analyst: CB
Test ID: Thick 4

Fixed Variables:

d= 10.16 cm

D= 35.56 cm

Z= 60.96 cm

R= 11.43 cm

Temporal Variables: Computations:
Time R {cm) Q{cm*/s) Time {d) K {(cm/s)
3:05 69 141.4
3:09 65.8 138.2 2.40E+02 0.070 7.91E-05
3:16 59.5 131.9 4.20E+02 0.180 9.21E-05
3:21 56 128.4 3.00E+02 0.270 7.43E-05
331 48.7 121.1 6.00E+02 0.430 8.09E-05
3:44 40 112.4 7.80€+02 0.650 7.92E-05
4:05 28.2 100.6 1.26E+03 1.000 7.30E-05
4:26 18.5 90.9 1.26E+03 1.350 6.67E-05
4:38 13.5 85.9 7.20E+02 1.550 6.52E-05
4:39 54.3 126.7 6.00E+01 1.570
4:45 50.5 122.9 3.60E+02 1.670 7.01E-05
4:56 44 116.4 6.60E+02 1.850 6.83€-05
5:07 38 110.4 6.60€+02 2.030 6.65E-05
5:14 34 106.4 4.20E+02 2.150 7.29E-05
5:22 30 102.4 4.80E+02 2.280 6.62E-05

AVG
6.84E-05
1.00E-03

1.00E-04 F—;
%00 —9o_¢ g0 0 0%

1.00E-05

Hydraulic Conductivity (cm/s}

1.00E-06 - - . .

0.00 0.50 1.00 1.50 2.00 2.50
Time (d)
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APPENDIX D - LABORATORY HYDRAULIC CONDUCTIVITY DATA






























































































































































































































2:54:09] 8.1 15.8]  2575.0 7.7 521.2 9.53E-07] 1.0 0.9 0.9
3:25:16] 8.6] 15.3]  1867.0 5.7 552.3 7.54E-07] 1.0 0.5 0.5
4:13:41 9.1 14.8]  2905.0 57 600.7 4.96E-07| 1.0 0.5 0.5
4:27:38) 9.3] 14.6] _ 837.0 5.3 614.6 7.01E-07 1.0 0.2 0.2
0:00:00) 9.0 15.0] -16058.0 6.0 614.6
0.32:53 3] 14.7] _1973.0 5.4 647.5 4.44E-07| 1.0 0.3 0.3
1.06:10] 6 14.5]  1997.0 4.9 680.8 3.70E-07 0.7 0.3 0.2
1:46:24] ) Of 14.2] 24140 4.3 721.0 3.73E-07 1.0 03 0.3
0:00:0 0.0} 24.0] -6384.0 24.0 721.0
0:14:0 1.0] 22.8] 8420 21.8 735.0 2.68E-06] 1.2 1 1.2
0:31:47] 1.9 21.9] 10650 20.0 752.8 1.80E-06 1.0 0.9 0.9
1:32:19] 3.4 20.4]  3632.0 17.0 813.3 9.16E-07 1.0 15 1.5
2:21:36] 4.0 19.8] 2957.0 15.8 862.6 4.70E-07| 0 0.6 0.6
3:.01:24] 4.3 19.5] _ 2368.0 15.2 002.4 2.96E-07] 0 0.3 0.3
3:45:33| 4.8 19.2] 2649.0 14.6 946.6 2.70E-07 0 0.3 0.3
4:40:05) 4.9 18.9] 32720 140 1001.1 2.21E-07 1.0 0.3 0.3
0.00:00) 0.0 24.0] -16805.0 24.0 1001.1
0:12:54] 5.3 18.7] 7740 13.4 1014.0 1.52E-05 1.0 53 53
1:58:50] 22.0 1.9]  6356.0 -20.1 1119.9 1.10E-05 1.0 16.7 16.8
0:00:00] 0.0 24.0] -7130.0 24.0 1119.9
0:17:20) 5.2) 18.7] 1040.0 13.5 1137.2 1.12E-05 1.0 5.2 53
0:38:55 98| 14.0] 1295.0 4.2 1158.8 9.77E-06] 1.0 4.6 37
1.08:28| 14.1 9.7] _1773.0 -4.4 1188.4 s.295-os| 1,0 4.3 43
1:43:51 17.4 6.4] 21230 -11.0 1223.8 6.79E-06) 1.0 3.3 3.3
2:03:22) 17.8 4.0] 11710 -13.8 1243.3 6.27E-06] 6.0 0.4 24
0:00:00) 0.0) 24.0]  -7402.0 24.0 12433
0:31:14 9.1 14.8] 18740 57 12745 1.185-0$ 1.0 EX] 9.2
0:58:02f 14.1 0.8] _ 1608.0 -43 1301.3 1.04E-05] 1.0 5 5
1:11:01 15.8] 8.0] 779.0 -7.8 1314.3 9.22E-06] 1.1 17 1.8
0:00:00] 0.0] 24.0] -4261.0 24.0 13143
0:14:21 4.9] 19.1] _ 861.0 14.2 1328.7 1.25E-05 1.0 4.9 4.9
0:50:39) 13.0] 11.0] _ 2178.0 -20 1365.0 1.09E-05 1.0 8.1 8.1
1:29:37 18.5] 55| 2338.0 -13.0 1403. 1.03E-05 1.0 55 55
0:00:00 0.0 240] -53770 240 1403
0:27:02} 7.0 16.9] 1622.0 9.9 1430. .oos—osl 1.0 7 7.1
1:24:58] 15.4) 8.4] 3476.0 -7.0 1488.9 07E-06 1.0 8.4 85
2:02:34) 18.5 52] 2256.0 -13.3 1526.5 6.70E-06] 1.0 3.1 3.2
0:00:00) o.ol 24.0] -7354.0 24.0 1526.5
0.06:22 1.5] 22.5] _382.0 21.0 1532.9 8.13E-06 1.0 1.5 1.5
0.15:25) 3.3] 20.6] 543.0 17.3 1541.9 11 1.8 1.9
0:22:52) 4.6 19.3] 4470 14.7 1549.4 1.0 13 1.3
0:30:43] 5.9] 18.0] 4710 121 1557.2 1.0 1.3 1.3
0:36:20) 6.8  17.3] 3370 10.3 1562.8 1.0 0.9 0.9
0:44:21 8.0 16.0]  481.0 8.0 1570.9 0.9 1.2 11
0:54:04] 9.3 14.6] ~— 583.0 5.3 1580.6 1.1 1.3 1.4
1:01:46 10.2 13.7] 4620 3.5 1588.3 1.0 0.9 0.9
1:07:54 10.9) 13.0] 3680 2.1 1594.4 1.0 0.7 0.7
1:12:13 1.5 12.4]  259.0 0.9 1598.7 1.0 0.6 0.6
1:17:17 2.1 11.8] _ 304.0 -0. 1603.8 1.0 0.6 0.6
1:48.52 5.1 ~8.8]  1895.0 -8. 1635.4 1.0 3 3
0:00:00] 0.0 24.0] -6532.0 240 1635.4
0:05:54) 1.3 225 3540 21.2 16413 1.2 13 1.5
0:16:18] 33 20.5]  624.0 17.2 1651.7 1.0 2 2
0:24:09] 4.6 19.2] 4710 14.6 1659.6 1.0 1.3 1.3
0:31:01] 5.7] 18] 4120 124 1666.4 1.0 1.1 1.1

__ 1:00E-04

w

£

L

§ 1.00E-05

g L

O 1.00E-06

2 =, ==

= —

g =

I 1.00E-07 — ’ +

0.0 500.0 1000.0 1500.0 2000.0
Elapsed Time {(min)

D-73
















2:54.38 55 18.6] _ 2561.0 13.1 578.2 7 81E-07] 1.0 0.6 0.6
3:25:45 58 183 18670 125 609.4 5.50E-07| 1.0 0.3 03
4:14:18] 6.3 17.8] 29130 11.5 657.9 6.02E-07| 1.0 0.5 0.5
4:28:09 6.4 17.7] __831.0 113 671.8 4.30E-07] 1.0 0.1 0.1
0:00:00 0.0 24.0] -16089.0 24.0 671.8
0:10:19 1.6 223] 6130 20.7 682.1 7_12E-06] 1.1 1.6 1.7
0:27:40 35 20.3] 10410 16.8 699.5 5 46E-06) 1.1 19 2
1:28:15| 75 16.2] 36350 8.7 760.1 3.84E-06] 1.0 4 41
2:17:22 9.7 4.0 2947.0 4.3 809.2 3.14E-06] 1.0 22 22
2:58:23 10.8] 29 24610 2.1 850.2 2.14E-06) 1.0 1.1 1.1
3:32.10 11.6) 2.4 2027.0 0.5 884.0 2.04E-06) 1.0 0.8 0.8
4:00:12 12.1 11.6] 1682.0 -0.5 912.0 1.63E-06 1.0 0.5 0.5
4.35:54 12.7] 11.0] 21420 1.7 9477 1.63E-06 1.0 0.6 0.6
4:55:00 13.2 10.6] 11460 26 966.8 2.40E-06) 0.8 0.5 0.4
0.00:00 0.0 24| -17700.0 24.0 966.8 |
0:12:43] 1.3 227] 7630 214 979.5 4 51E-06) 1.0 13 1.3
0:00:00} 0.0 240 -763.0 24.0 979.5
0:20:@[ 22 21.8]  1204.0 19.6 999.6 4.95E-06! 1.0 22 22
0:52.16 4.4 196]  1932.0 151 1031.8 2.2 23
7.49.45] 9.0 148] 70490 5.9 1149.3 46 46
3:09:56 9.5 14.4] 12110 490 1169.4 05 0.5
3:31.33 9.9 140 1297.0 41 1191.1 0.4 0.4
4:01:27 10.5) 34] 17940 2.9 1221.0 06 0.6
4:36:32 12.2) 11.7]  2105.0 -0.5 1256.0 1.7 17
45557 12.9] 11.0] 11650 -1.9 2755 0.7 0.7
5:29:51 14.0 9.9] 20340 4.1 309.4 . 1.1 K]
5:56:38 14.7) 92| 16807.0 -5.5 1336.1 3.10E-08) 1.0 0.7 07
6.09:22 15.0) 89| 7640 6.1 1348.9 2.08E-06) 1.0 0.3 0.3
0:00:00 0.0 24.0] -22162.0 24.0 1348.9
0:13:05 1.5 224] 7850 20.9 1362.0 5.26E-08| 1.1 1.5 1.6
0.49:23 47 193] 21780 14.6 398.3 4.33E-06) 1.0 32 3.1
1.28:18] 7.4 16.5]  2336.0 9.1 4372 4.16E-06] 1.0 2.7 28
1:67.04 9.1 148]  1726.0 5.7 1466.0 4.01E-06) 1.0 1.7 1.7
2:55:02] 11.7 122 34780 0.5 1523.9 3.60E-08] 1.0 26 2.6
3.32.53 13.1 108]  2271.0 -2.3 1561.8 3.55E-08] 1.0 14 1.4
0:00:00 0.0 240 -12773.0 24.0 1561.8
0.05:26] 0.8] 233] 3260 22.5 1567.2 6.02E-06| 0.9 0.8 0.7
0:17:15 2.0 221 7090 20.1 1579.1 4.63E-06] 1.0 12 1.2
0:23:48 2.6 21.4] 3930 18.8 1585.6 4.73E-06) 1.2 0.6 0.7
0:30:27 3.2 208 3990 17.6 1592.3 4.44E-06) 1.0 0.6 0.6
0:00:00 0.0 2400 -18270 24.0 1592.3
0:05:53 0.7 234] 3530 227 1598.2 4.81E-08] 0.9 0.7 0.6
0:15:10) 1.6 225 557.0 20.9 1607.5 4.37E-06‘ 1.0 0.9 09
0.22:15] 2.2 219 4250 19.7 1614.6 396E06] 1.0 0.6 0.6
0:30:30 3.0 21.2] 4950 18.2 1622.8 4.39E-06) 0.9 0.8 0.7
0:36.13 3.5 207] 3430 17.2 1628.5 4.36E-06] 1.0 05 05
0:43:45 41 201} 4520 16.0 1636.1 4.08E-06| 1.0 0.6 06
0:55.02 5.0 192] 6770 14.2 1647.3 4.26E-06) 1.0 0.9 0.9
1:01:44 55 187] 4020 132 1654.0 4.155—05# 10 0.5 0.5
1:07:28] 5.9 182] 3440 123 1659.8 4.48E-06| 13 0.4 05
1:12:08| 6.2 179 278.0 11.7 1664.4 3.78E—06| 1.0 0.3 03
1:18:42] 6.7 17.4]  306.0 10.7 1671.0 4.53E-06) 1.0 05 0.5
1:48.19, 85 156] 17770 7.1 1700.6 3.92E-06] 1.0 18 1.8
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0:00:00) 0.0 24.0] _-1011.0 240 87.0
0:00:53 3.0 209] 530 179 87.0 60E-04 1.0 3 3.4
0.01:33 5.0 189 400 139 886 57E-04 10 2 2
0.02:21 7.0 168|480 9.8 89.4 51E-04 T1 2 21
0:03:16} 50 149|550 59 90.3 1.42E-04 1.0 2 1.9
0:03:47) 10.0 1391 31.0 39 50.8 1.44E-04 0 1 1
o:m:zzl 11.0 129] 350 19 914 1.38E-04 0 1 7
0.05.00, 20 119 380 | -0.1 92.0 1.30E-04 0 1
O:M_L 30 105] 430 2. 92.7 1.356-04 10 1
0.06:33 4.0 - 4 93.6 1.20E-04 1.0 1
0.07:30) 5.0 89| 570 6.1 94.5 1.07E-04 10 1
0:08:37 6.0 79] 670 8.1 956 1.24E-04 10 1 1
0:10:00 7.0 68| _ 830 102 97.0 1.23E-04 11 1 11
0.11:47 18.0] 58] 107.0 122 08.8 1.10E-04 1.0 1
0.14:22 19.0 28] 155.0 142 101.4 0.53E-05 10 7
0:00:00 0.0 240]__862.0 24.0 1014
0:00:54 3.0 208] 540 78 102.3 1.50E-04 1.1 3 32
0:01:37 5.0 188 _ 43.0 38 1030 1.46E-04 10 2 2
0.02:27 7.0 16.8] __50.0 9.8 103.9 141E-04 10 2 2
0.03:26] 9.0 148 59.0 5.8 048 36E-04 1.0 2 2
o:m:ogL 10.0 13.8] 340 38 054 1.32E-04 10 1 1
0.04:36 1.0 28] 360 1.8 06.0 1.356-04 1.0 1
0:05:17 120 1.8 41.0 0.2 106.7 1.20E-04 10 1
0:06:04 13.0 10.8] __47.0 22 1075 1.24E-04 10 1
0:06:58 14.0 — 08| 540 32 108.4 1.20E-04 10 1
0:07:59 15.0 88| 610 6.2 109.4 1.20E-04 10 1
0:09:14 6.0 78| 750 82 1106 1.11E-04 10
0:10:49 7.0 58] 950 ~10.2 112.2 “03E-04 0 1
0:12:55] 180 58] 126.0 122 114.3 9.33E-05 0 1
0.16:01 19.0 48| __186.0 142 1174 7.94E-05 0 1
0.00:00] 0.0 240 -961.0 240 74
0:00:55] 3.0 20.8] 550 178 1183 1.56E-04 11 3 3.2
0.01:38 5.0 18.8] 430 138 119.0 1.46E-04 1.0 2 2
0.02:26| 7.0 16.8] _ 48.0 98 119.8 1.47E-04 1.0 2 2
0:03:23 9.0 18] 570 58 1208 31E-04 10 2 2
0:0356 10.0 138|330 38 121.3 36E-04 10 1 1
0.04:32 11.0 128 36.0 18 121.9 35E-04 10 1 1
0.05:12 12,0 11.8] _ 400 02 1226 133604 1.0 1 1
0.0558 13.0 10.8] 460 2.2 1234 1.27E-04 0 1
0.06:49] 14.0 g.si 51.0 42 124.2 1.2/E-04 0 1
0.07:48) 15.0 88| 6590 62 125.2 1.24E-04 0 1
0:0855 6.0 78670 82 126.3 1.25E-04 70 1
0.12:18 8.0 58] 203.0 2.2 129.7 1.06E-04 10 2 2
0.1457 9.0 23] 159.0 142 1324 9.29E-05 1.0 1 1
0:00:00 0.0 240 8970 24.0 132.4
0:00:47] 3.0 210, 470 8.0 133.2 7.76E-04 10 3 3
0.01:28 5.0 190|410 14.0 1339 1.63E-04 1.0 i 2
0.02:14 7.0 170] __ 46.0 100 134.6 153E-04 1.0 2 2
0:0306] 9.0 150 52.0 5.0 1365 1.54E-04 10 2 2
0:04:08 11.0 130] 620 20 1365 1.49E-04 10 Z 2
0:07.01 15.0 90 __173.0 6.0 139.4 1.436-04 1.0 y 4
0:09:10 17.0 70| 129.0 100 1316 T38E-04 1.0 2 2
0:10.37] 18.0 60| _ 87.0 12.0 1430 1.32E-04 10 1 1
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0:04:56 6.0 18.0 190.0 12.0 72.9 1.54E-05 1.0 3 3
0.07:59 8.5 15.5 183.0 7.0 76.0 1.49E-05] 1.0 25 25
0:09:56 10.0 14.0 117.0 4.0 77.9 1.54E-05 1.0 1.5 1.5
0:12:50 12.0 12.0 174.0 0.0 80.8 1.91E-05 1.0 2 2
0:16:09 14.0] 10.2 199.0 -3.8 84.2 1.40E-05 0.9 2 1.8
0:19:54 16.0 8.2 225.0 -7.8 87.9 1.48E-05 1.0 2 2
0:23:08 17.5 6.8| 194.0 -10.7 91.1 1.41E-05 0.9 1.5 1.4
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0:00:00 0.0 240 -278.0 24.0 17.6
0:00:25 3.0 21.0) 25.0 18.0 18.0 5.76E-05, 1.0 3 3
0:00:49 5.0 19.0 24.0 14.0 18.4 4.20E-05 1.0 2 2
0:01:14 7.0 17.0 25.0 10.0 18.8 4.20E-05| 1.0 2 2
0:01:37 9.0 15.0 23.0 6.0 19.2 4.76E-05 1.0 2 2
0:02.07 11.0 13.0 30.0 20 19.7 3.81E-05) 1.0 2 2
0:.02:36 13.0 11.1 20.0 -1.9 20.2 4.03E-05 1.0 2 1.9
0:03:07 15.0 9.2 31.0 -58 20.7 3.95E-05 1.0 2 1.9
0:03:35 17.0 7.2 28.0 -9.8 21.2 4.71E-05| 1.0 2 2
0:04:15 19.0, 5.2 40.0 -13.8 21.9 3.48E-05 1.0 2 2
0:00:00 0.0 240 -255.0 24.0 21.9
0:00:25 3.0 21.0 25.0 18.0 223 5.76E-05 1.0 3 3
0:00:49 5.0 19.1 24.0 14.1 22.7 4.09E-05 0.9 2 1.9
0:01:14 7.0 17.1 25.0 10.1 23.1 4 19E-05 1.0 2 2
0:01:41 9.0 15.1 27.0 6.1 23.6 4.05E-05) 1.0 2 2
0:02:08 11.0 13.2 27.0 22 24.0 4.12E-05 1.0 2 1.9
0:02:46 13.5 10.8 38.0 2.7 24.7 3.87E-05 1.0 25 2.4
0:03:09 15.0 9.3 23.0 -5.7 25.1 4.11E-05 1.0 1.5 1.5
0:03:42 17.0 7.3 33.0 9.7 25.6 4.00E-05 1.0 2 2
0:04:17 19.0 5.4 35.0 -13.6 26.2 3.87E-05 1.0 2 1.9

_. 1.00E-03

K

£

L

&

2

o

2 100E-04 g

g X - e

o

2

F

d

-3

I 1.00E-05 5 + — + +

0.0 5.0 10.0 15.0 20.0 25.0 30.0
Elapsed Time (min)

D-100








































































































































30.0 40.0
Elapsed TIme (min}

9/2/2008 08?04.00' 20.0| 6.9) 2.1 -13.1 53.3 8.01E—06I 1.1 2 2.1
97212008 09:30.06 22.0 4.9 6.1 -17.1 54.7 7.95E-06 1.0 2 2
9/2/2008 11:04.16 24.0 2.8 4.1 -21.2 56.3 7.98E-06 1.1 2 2.1
/3/2008 00:00.00] 0.0) 24.0) 0.0 24.0 56.3
/3/2008 00:02.24 2.0] 22.5 2.2 20.5 56.4 1.66E-04 0.8 2 1.5
/32008 00:20.03) 4.0] 21.2 178 17.2 56.6 2.04E-05! 0.7 2 1.3
9/3/2008 00:55.98 6.0 9.5] 36.0 13.5 57.2 1.17E-05 0.9 2 1.7
/3/2008 01:42.60) 8.0 17.5] 46.6 9.5 58.0 1.02E-05 1.0 2 2
9/3/2008 02:35.52] 10.0] 15.5 52 5.5 58.9 9.43E-06, 1.0 2 2
9/3/2008 03:33.60)] 12.0 13.5 58. 1.5 59.9 9.03E-06) 1.0 2
9/3/2008 04:38.04| 14.0] 11.4] 64.4 -2.6 60.9 8.79E-06 1.1 2 2.1
| 973/2008 05:47.25' 16.0] 9.2 69.2 -6.8 62.1 8.87E-06l 1.1 2 2.2
9/3/2008 07:00.25| 18.0 7.2 73.0 -10.8 63.3 8.49E-06 1.0 2 2
/372008 08:21.71 20.0 5.0 81.5 -15.0 64.7 S1E-06! 1.1 2 22
9/3/2008 09:49.14 22.0| 2.9 87.4 -19.1 66.1 .2BE-OG| 1.1 2 2.1
8/3/2008 11:24.21 24.0 0.8 95.1 -23.2 67.7 . 19E-06] 1.1 2 2.1
100-03 0
T 18 !‘
§ 18 J
> 1.00E-04 1 1 1 1 14
E 12 PR
§ AR § AN PNY.
3 10080 & oe i L
3
£ 06 1
£ 04
100E-08 . " e 4 o2 )
00 100 200 300 400 500 600 700 -
Elapsed Time {min} oo A
00 10.0 0.0 500 500 700

D-145




























0/27/2008 08:10.18 24.0] 2.0] 48.9 -2.0 43.7 7 60E-05] 10 10 10
0/27/2008 00:00.00 EQI» 24.7| 0.0 24.7 437
0/27/2008 00:11.91 2.0 23.2 11.9 21.2 43.8 1.55E-04 0. 10 7.5
0/27/2008 00:32.41 4.0} 3 205 7.3 44.2 .04E-04] 0. 0 9.5
0/27/2008 00:54.104 64(1[ .5 217 3.5 446 . 99E-05) 0. 1] 9
0/27/2008 01:42.. 0.0 K 48 4 5.8 45 4 .69E-05) 0. 20 185
0/27/2008 02:09.7¢ 2.0] 8 27 1.9 45. .32E-09] 0 0 9.5
0/2772008 02:39.. 4.0 2.0 29. -2.0 48. .88E-05] .0 Q K
072772008 03:12.30§ 8.0] 10.9] 32 8.0 46. .84E-05] 0 0 10
0/27/2008 03:47 .87 890 It 35.6 -10.0 47 . .61E-05| 1.0 0 10
0/27/2008 04:48. 20.0] 5.0] 60.4 -15.0 48.! 6.79E-05| 1.5 0 15
0/27/2008 05:10.. 22,0 4.0) 22.0 -18.0 48. .10E-04] 0.5 0 5
B/27/2008 05:57 .54 24.0] 2.0) 473 -22.0 49. 7.87E-05, 10 10 10
072772008 00 0.0 24.6) 0.0 24.6 49
0/27/2008 00:12.72 2.0] 232 12,7 21.2 49, 1.41E-04| 0.7 10 7
0/27/2008 00:2 ﬁ 4.0 21.4 21, 7.4 50.2 .68E-05] 0. 0 9
0/27/2008 00:57.10) 6.0] .8 22. 3.6 50.6 .45E-05] 0. 0 9
072772008 01:21.42 8.0 17.8] 24. " 0.8 51.0 .28E-05] 0. 0 9
072712008 01:47.74 0.0 6.0 283 6.0 51.4 .97E-05] 0. 0 9
0/27/2008 02:16. 20| 4.1 28.7 2.1 51.9 .8BE-05] 1.0 0 9.5
02:47.8 4.0 2.3 31.4 -1.7 52.4 .27E-05] 0.9 0 9
0/27/2008 03:22.80 6.0 10.3] 350 5.7 53.0 8.24E-0! .0 1] [¢
0/27/2008 04:01.5; 18.0 8 .3| 38.7 -8.7 53.7 7.88E-05 .0 [1] [V
0/27/2008 04:44. 20.0 6.3] 43.1 -13.7 544 7.52E-05) .0 0 0
0/27/2008 05:31. 2.0 4.3! 48.5 -17.7 55. 7.43E-05 10 10 10
0/27/2008 00:00 0.0 24.7 0.0 24.7 55.
(ZV27I2GJB(]J:1EL_Z’%r 2.0 227 137 20.7 55 4 1.54E-04 1.0 0 10
072772008 00:24. 4.0] 20.7 21.0 16.7 55.7 .05E-04 .0 0
0/27/2008 00:57. 6.0} ki 2.4 12.7 56.1 .O3E-04 .0 0
0/27r2008 01:21. 8.0! 6.7] 245 8.7 58.5 .81E-05) .0 0
0/27/2008 01:48 0.0] 4.6} 26, 4.6 7.0 . 72E-05] 1] 10.5
072772001 20 2.5) 28. 0.5 7 4 .50E-05] . 0 10.5
0/27/200; 4.0 10.5] 31.0 -3.5 7. .01E-05] .0 0 10
0/27/200 6.0, 4] 33.3 -7.6 58. .09E-05) .1 0 105
0/27/200 :58.. 8.0, . 37. -11.7 59, .B8E-05] ) 0 10.5
0/27/2008 04:38. 200 4. 40. -16.7 59. .30E-05| .0 10 0
10/272008 05:23.1 2.0 2.2 44! -19.8 60. .23E-05] 1.1 10 105
10/27/2008 06:11.99 24.0) Q. 48. -23.9 61.. .06E-05] 1.1 10 10.5
100E:03 20
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