APPENDIX F
GRAIN SIZE ANALYSIS AND IN-SITU PERMEABILITY TESTING DATA



This appendix contains the results of grain size analysis performed on selected
samples obtained from NUS/FIT borings at the Wells G & H Site. Data from grain
size analysis is used to calculate permeabilities of overburden materials in the
study area. Also included in this appendix are data from in-situ permeability
testing conducted during the drilling of selected NUS/FIT monitoring wells. This
type of testing allows a direct measurement of permeability of a selected interval
in the borehole. Permeability testing was conducted by utilizing falling-head and

using-head methodologies.



Sixteen in-situ permeability tests were conducted in seven boreholes during the
installation of monitoring wells on site. Two methods were used (for comnparison)
to determine values for permeability: the Basic Time Lag method and the Falling
Head method. Review of the results from both methods indicated a very good
correlation,

The Basic Time Lag method involves a semi-logarithmic plot of the field data. The
logarithm of the Head Ratio (H/H,) is plotted against the corresponding values of
time (t), where H is the water level at t and H, is the initial water level at the
start of the test (t = 0). A best fitting straight line is drawn through the
experimental points. The value of t on this straight line corresponding to H/H, =
0.37 is the required value of he Basic Time Lag (T) (U.S. Bureau of Reclamation,
1975). The calculated value for the Basic Time Lag is used in the following
formula to calculate the permeability.

K=7d
T
Where:
K = permeability (cm/sec)
d = diameter of the standpipe (cm)
T = Basic Time Lag (sec)

Determining permeability using the Falling Head method invoives the following
formula (Lambe and Whitman, 1969);

K= T d LnH,/H
Lty -t) bz
2 1

Where:
K = permeability (cm/sec)
d = diameter of the standpipe (cm)
t, = time at beginning of test (sec)
t, = time at end of test (sec)

| = Water levelatt = tl
H2 = water level at t = t2



The range of permeabilities coincide with those perrmeabilities determined for
similar unconsolidated deposits as outlined by Freeze and Cherry, 1979 (page 29).
The permeabilities calculated from grain size data correlates fairly well to each
geologic unit tested, although the permeability estimates based on grain size
analysis were typically lower than the corresponding in-situ test results.



Permeability Calculations

Basic Time Lag “lethod

. D _
K= T
K = mean coeff, perm.
(cm/s)
D = diameter, intake sample
(cm)
T = Basic Time Lag

(sec.)

Falling Head Method

7D
Hth-tli

(cm/s)

(cm)
time (sec)
head for t

head for t

Well No. S-64 (9-11") Brown silty sand, little clay.

Basic Time Lag

K - 77 D D = 7.62 cm
- 11T T = 1530 sec
7 7.62
K = T115%3)
K = 1.42x 10'3 cm/sec

K

Falling Head

7D
Hth-tl)

77(7.62)

1 (2700)
1.35 x 1072

1

!

In

mean coeff. perm.

diameter, intake sample

H

n ——I_}z

n 243.8

cm/sec

Well No. S-64 (19-21") Dark brown medium-coarse sand, some fine gravel,

Basic Time Lag

k - 7D D = 7.62cm
= IIT T = 22320 sec
« .7 _(7.62)
* T (22320)
K = 9.75x 17°% cm/sec

Falling Head

7 D
CITGRET)

77 (7.62)

[1(2400)

l

1

8.9 x lO.5 cm/sec

nﬂl
H,

228.6
" 207.0

45.7

D = 7.62cm

t, = 2700 sec
2

t =0

Hl :243.3 cmn

H_ =45.7 cm
2

D = 7.62cm

t2 = 2400 sec

t7 =0

Hl1 = 228.6 cm

HS =207.0 cm

5=



Well S-64 (9-11")

GW level from ground surface = 4.0

Casing stick up from ground level = 4.0’
Nepth of borehole below ground level = 1.0’
Casing diameter = 3.0"

Ho = 96.0"

Time (t) H H/HO Time (t) H H/H,
(seconds) (inches) (seconds) (inches)

] 96.0 1.00 720 50.55 0.53
30 91.0 0.95 780 50.50 0.53
60 87.45 0.91 340 49.00 0.51
90 85.12 0.89 900 48.00 0.50
120 82.20 0.86 1200 42.30 0.44
150 80.75 0.84 1500 36.30 0.38
180 73.40 0.82 1800 30.50 0.32
210 75.80 0.80 2100 26.25 0.27
240 74.50 0.78 2400 22.00 0.23
270 72.88 0.76 2750 18.00 0.19
300 69.50 0.72

360 67.40 0.70

420 64.00 0.67

480 62.75 0.65

540 56.38 0.59

600 54.50 0.57

660 53.00 0.55
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Well S-64 (19-21")

GW level fron ground surface = 4.0

Casing stick up from ground level = 3.5
Depth of borehole below ground level = 21.0"
Casing diameter = 3.0"

Ho = 90.0"

Time (t) H H/Ho Time (t) H H/H,
(seconds) (inches) (seconds) (inches)

0 90.00 1.00 720 84.25 0.94
30 89.00 0.99 780 84.13 0.93
60 88.25 0.98 840 84.00 0.93
90 87.85 0.98 900 83.88 0.93
120 87.38 0.97 1200 83.25 0.93
150 87.25 0.97 1500 83.00 0.92
180 87.00 0.97 1800 32.63 0.92
210 86.75 0.96 2100 82.00 0.91
240 86.63 0.96 2400 81.50 0.91
270 86.25 0.96

300 86.00 0.96

360 85.87 0.95

420 85.38 0.95

480 85.13 0.95

540 84.88 0.94

600 84.75 0.94

660 84.38 0.94
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Well No. S-64 (31.5-33.5") Brown silty sand, little clay and gravel.

Basic Time Lag

« . 7D D
S T T
Kk - T (7.62)

T (1590)
K = 1.37x 1073 cm/sec

Well No. S-74 (39-41') Brown sand, little silt.

Basic Time Lag

77D D

K= =17 T
k . 7 (7.62)
- 11 (48)

K = 4.5x l’)—2 cm/sec

Well No. S-74 (54-56') Brown silty sand, trace

Basic Time Lag

D D
K= =T+ T
k . 7 (.62

= TIT(36)

K = 6.0x1972 cm/sec

o

Hon

7.62 cm
1590 sec

7.62 cm
48 sec

7.62 cm
36 sec

K

K

TT (360) In 3735
= 2.0x 10'2 cm/sec
clay.

Falling Head

7 D In
11 (tz-tl)

Il

—
o)
W
O

7 (7.62) In
11 (2700)

1.30 x 1073

W
N
W)

cm/sec

Falling Head

7D In =1
11 ltz-tl) H2

7 (7.62)

Falling Head

7D inHi
11 th-{l) H,

7 (7.62) 1n 150.8
11 (150) 0.10

1.0 x 10'1 cm/sec

D = 7.62cm
tz = 2700 sec
t;, = 0
1= 163.0cm
H, = 32.3cm
2
D = 7.62c¢cm
tz = 660 sec
t, =N
H‘ll = [50.3 cm
H7 = N.30 cm
D = 7.62cm
tz = 150 sec.
t, = 0
H‘l1 = 150.8 cm
H; = 0.10cm



Well S-64 (31.5-33.5')

GW level from ground surface = 4.0

Casing stick up from ground level = 1.35'
Depth of borehole below ground level = 33.5
Casing diameter = 3,0

Ho = 64.2"

Time (t) H H/HO Time (t) H H/HO
(seconds) (inches) (seconds) (inches)

0 64.20 1.00 720 43.08 0.67
30 63.12 0.98 730 41.64 0.65
60 - - 3490 33.24 0.52
30 62.04 0.97 900 28.44 0.44
120 61.20 0.95 1200 24,12 0.38
150 60.00 0.93 1500 21.24 0.33
130 58.80 0.92 1800 18.60 0.29
210 57.72 0.90 2100 16.32 0.25
240 56.76 0.88 2400 14.40 0.22
270 55.80 0.87 2700 12.72 0.20
300 54.96 0.86 3000 - -
360 53.04 0.83

420 51.24 0.80

480 - -

540 47.40 0.74

600 45.50 0.71

660 44.52 0.69
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Wells S-74 (39-41")

GW level from ground surface = [.5'

Casing stick up from ground level = 3.4 3
Depth of borehole below ground level = 41.7
Casing diameter = 3.0"

Ho = 59.16"

Time (1) H H/H Time (t) H H/H
(seconds) (inches) (seconds) (inches)
0 - 1.00

30 30.96 0.52

60 19.08 0.32

90 11.16 0.18

120 3.36 0.06

150 3.36 0.06

180 2.76 0.05

210 2.64 0.04

240 2.28 0.04

279 2.16 0.04

300 1.80 0.03

360 1.56 0.03

420 0.96 0.02

480 0.36 3.01

540 0.36 0.91

600 0.36 0.01

660 0.12 0.002
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WELL S-74 (54-56")

GW level from ground surface = .5

Casing stick up from ground level = 3,435
Depth of borehole below ground level = 56.0
Casing diameter = 3.0"

H, = 59.40"

Time (t) H H/HO Time (t) H H/H
(seconds) (inches) (seconds) (inches)

0 59.40 1.00

30 27.96 0.47

60 16.20 0.27

90 .76 0.15

120 3.24 0.0

150 2.40 0.04

180 0.00 0
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Well No. S-74 (66-68') Running sands, no sample collected,

Rasic Time Lag

7D
- IrT

=0

7 (7.62)
11220)

-1l

1.9% x 107% cm/sec

7.62 cm
11220 sec

K

Falling Head

7D In E1
11 itz-tl) H2
7T (7.62) 150.8

= TTIT(3900) In 7%

1.53 x 10'4 cm/sec

Well No. S-76 (20-22") Brown silty sand, trace clay.

Well No. S-76 (60-62') Brown silty sand, trace

Basic Time Lag

7 D
- 11T

-0

T (7.62)
= TI(74400)

= 2.93x 1072 cm/sec

Basic Time Lag

. 7D
= TIIT

=0

7 (7.62)
11 (57360)

1]

= 3.8x 10-5 cm/sec

7.62 cm
74400 sec

7.62 cm
57360 sec

K

Falling Head

7 D In E1
11 ?tz—tl) H2
7 (7.62) 365.7

= 1T (5600) In355%

= 2.63x 1077 cm/sec

clay.

Falling Head

. 7D In By
] Ktz-tl) HZ
7 (7.62) 365.7

= TT (3400) In 55

4,93 x 10'5 cm/sec

D = 7.62cm

t2 = 3900 sec

tT = 0

Hll = |50.8 cm

H, = ll4.6cm
2

D = 7.62¢cm

t2 = 5400 sec

t; = 0

H, = 365.7 ¢cm

H_. = 342.6 cm
2

D = 7.62cm

tz = 8400 sec

tT = 0

#1 = 365,7 cm

H. = 302.4cm



Well S-74 (66-63")

GW level from ground surface = 1,5

Casing stick up from ground level = 3.45'
Depth of borehole below ground level = 68.0
Casing diameter = 3.0"

Ho = 59.4"

Time (t) H H/Ho Time (t) H H/H,
(seconds) (inches) (seconds) (inches)

0 59.40 1.00 720 53.52 0.90
30 58.80 0.99 730 53.28 0.90
60 58.20 0.98 840 52.80 0.89
90 57.60 0.97 900 52.56 0.88
120 57 .48 0.97 1200 51.60 0.87
t50 57.48 0.97 1500 50.4 N.85
180 57.24 0.96 1800 49.56 0.83
210 57.12 0.96 2100 48.84 0.82
240 56.88 0.96 2400 48.12 0.81
270 56.40 0.95 2700 47.40 0.30
300 55.80 0.94 3000 46.80 0.79
360 55.44 0.93 3300 4e.4h 0.78
420 55.32 0.93 3600 45.72 0.77
480 54.84 0.92 3900 45.12 0.76
540 54.48 0.92

600 54.12 0.91

660 53.68 0.91
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Well S-76 (20-22")

GW level from ground surface = 1.0
Casing stick up from ground level = 1.0
Depth of borehole below ground level = 22.0
Casing diameter = 3.0"

Ho = 144.0"

Time (t) H H/Ho Time (t) H H/HO
(seconds) (inches) (seconds) (inches)

0 144.00 1.00 600 141.60 0.98
30 143.75 0.99 660 141.50 0.98
60 143.75 0.99 720 141.40 0.98
90 143.00 0.99 780 141.25 0.98
120 143.00 0.99 840 141.10 0.98
150 142.90 0.99 900 141.00 0.98
180 142.90 0.99 960 [40.16 0.97
210 142.70 0.99 1020 139.92 0.97
240 142.60 0.99 1080 139.80 0.97
270 142.50 0.99 1140 139.68 0.97
300 142.40 0.99 1200 139.56 0.97
330 142.30 0.99 1260 139.32 0.97
360 142.25 0.99 1320 139.20 0.97
390 142,20 0.99 1380 139.08 0.97
420 142.10 0.99 1440 138.96 0.97
480 141.9 N.99 1500 138.84 0.96
540 141.6 0.98 1560 138.72 0.96
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Well S-76 (60-62")

GW level from ground surface = {1.0
Casing stick up from ground leve!l = 1.0
Depth of borehole below ground level = 62.0
Casing diameter = 3.0"

Ho = l44.0"

Time (1) H H/HO Time (t) H H/HO
(seconds) (inches) (seconds) (inches)

0 l44 1.00 720 136.80 0.95
30 143.40 1.00 780 136.32 0.95
60 142.92 0.99 840 135.72 0.%4
90 142.56 0.99 900 135.24 0.94
120 142.32 0.99 960 135.00 0.94
150 141.96 0.96 1220 [34.64 0.94
180 141.60 0.98 1080 134.28 0.93
210 141.2¢4 0.91 1140 [33.92 0.93
240 141.12 0.98 1200 132.84 0.92
270 140.883 0.98 1269 132.24 0.92
300 140.40 0.9%8 1320 131.88 0.92
360 139.80 0.97 1380 131.82 0.92
420 139.20 0.97 1440 131.76 0.92
480 138.72 0.96 1500 [31.64 0.91
540 138.36 0.96 1560 131.40 0.91
600 137.88 0.96 1620 131.04 0.91
660 137.40 0.95 1680 130.92 0.91
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Well No. S-76 (126-128') No soil sample collected.

K

Basic Time Lag

_ 7Tn
= I

7T (7.62)
11 (77760)

= 2.8x 10'6 cm/sec

-0

7.62 cm
77760 sec

Falling Head

T D
1 (tz-tl)
7 (7.62)

11 (7200)

3.72 x 10'5 cm/sec

Well No. §-77 (30-32') Red-brown medium-coarse sand, some fine sand, trace silt.

Well No. §-77 (73-75') Brown sand, trace gravel,

Basic Time Lag

7D
SOOI

7 (7.62)
11 (60000)

= 3.6x 10_5 cm/sec

Basic Time Lag

7T p D
N 1T T
_ T (7.62)

-1l z24960)

= 8.7«x 10.5 cm/sec

= U

7.62 cm
60000 sec

7.62 cm
24960 sec

K

Falling Head

7D inH
11 th-tl) H2
7 (7.62) In 213.4
11 (3600) 200.0
3.9x 1072 cm/sec
Falling Head
7D In ﬂ1
1Lh241) H,
7 (7.62) | 213.4
11 (2600) 172.7

1.27 x IO'QL cm/sec

N = 7.62c¢m

t2 = 7200 sec

t; = 0

H‘l1 = 3657 cm

H, = 323.4 ¢cm
2

N = 7.62 cm

t, = 3600 sec

tT = 0

H, = 213.4 cm

H, = 200.0 ¢
2

D = 7.62c¢cm

t, = 3600 sec
2

t, = 0

Hl1 = 213.4 ¢cm

Hz = 172.7 ¢m



Well S-76 (126-1283")

GW level from ground surface = 11.0

Casing stick up from ground level = 1.0’
Depth of borehole below ground level = 128.0'
Casing diameter = 3,0"

H, = 144.0"

Time (t) H H/HO Time (t) H H/HO
(seconds) (inches) (seconds) (inches)

0 144 1.00 720 137.40 0.95
30 143,16 0.99 730 137.16 0.95
60 142.68 0.99 840 136.80 0.95
20 142.2 0.99 9500 136.68 0.95
1290 141.72 0.98 960 136.44 0.95
150 141.48 0.98 1220 136.20 0.95
180 141.24 0.98 1080 135.84 0.94
210 140.88 0.98 1140 135.72 0.94
240 140.52 0.98 1200 135.48 0.94
270 140.40 0.98 1260 135.12 0.94
300 139.92 0.97 1320 135.00 0.94
360 139.68 0.97 1380 135.00 0.94
420 139.20 0.97 1440 134.76 0.94
480 138.84 0.96 1500 134.64 0.94
540 138.36 0.96 1560 134.40 0.93
600 138.00 0.96 1620 134.16 0.93
660 137.52 0.96 1680 134.04 0.93
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Well S-77 (30-32")

GW level from ground surface = 5.0'

Casing stick up from ground level = 2.0
Depth of borehole below ground level = 32.0
Casing diameter = 3.0"

Ho = 84.0"

Time (t) H H/HO Time (t) H H/Ho
(seconds) (inches) (seconds) (inches)

0 84.00 1.00 720 &1.50 0.97
30 83.5 0.99 780 81.50 0.97
60 83.12 0.99 340 81.37 0.97
30 83.00 0.99 900 81.25 0.97
120 82.87 0.99 1200 81.12 0.97
150 82.75 0.99 1500 30.50 0.96
180 82.62 0.98 1800 80.25 0.96
210 82.50 0.98 2100 80.00 0.95
240 82.37 0.98 24.00 79.75 0.95
270 82.25 0.98 2700 79.50 0.95
300 82.12 0.98 3000 79.25 0.94
360 82.00 0.98 3300 79.00 0.94
420 82.00 0.98 3600 78.75 0.94
480 81.87 0.97

540 81.87 0.97

600 81.75 0.97

660 81.62 0.97
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Well S-77 (73-75")
GW level fron ground surface = 5.0
Casing stick up from ground level = 2.0

Depth of borehole below ground level = 75.0'

Casing diameter = 3.0"

HO = 84.0"

Time (t) H H/H0 Time (t) H H/H
(seconds) (inches) (seconds) (inches)

0 84.00 1.00 510 77.25 0.92
30 83.40 0.99 540 77.00 0.92
60 83.00 0.99 570 76.62 0.91
90 82.62 0.98 500 76.25 0.91
120 82.25 0.9%8 660 75.75 0.90
150 81.52 0.97 720 75.12 0.89 .
180 01.37 0.97 780 74.75 0.89
210 81.90 0.96 840 74.37 0.89
240 80.75 0.96 900 73.87 0.33
270 80.25 0.96 960 73.37 0.87
300 79.75 0.95 1220 73.00 0.87
330 79.37 0.94 1080 72.62 0.86
360 79.00 0.94 1140 72.50 0.86
390 78.75 0.94 1200 72.12 0.86
420 78.50 0.93 1500 71.00  0.85
450 78.12 0.93 1800 70.00 0.83

480 77.50 0.92 2100 69.50 0.83



z_aa:bococ:o___sr<° (,S2-€2) L/ s 1am
JNIL SA°H/H

NOUYHO0D M
m:z t IAHNO NMOAMVYHA

SANOD3S (1) FNIL

9»\“@\7, L el aogss Ohk, worgy sy ek o as9s ohg asyz, )
i T |
144 ﬁA 444 . 4 4 {11 4 .
HAHA HHH - Lt
IR ASSNENENS
L
U . 1
+
T
._
w , i

i
i :
I s
g
1
T 1
did
S
.
SRR i L
1 ]
Ly IR ES B
+ . T 4 !
S b IR REE S SR S

. : i I
i bR
! ; i

| i _
I
& )
! Y SEEEENERAENER Y
- §o b 4+ T+t -+

|
|

°H/H OILvVY AQV3H



Well No. S-84 (16-18') Brown sand, some gravel.

Well No. S-84 (78-80') Brown gravel and sand,

Basic Time Lag

N 11T

7 (7.62)
11 (80160)

= 2.7% 10'5 cm/sec

Basic Time Lag

_ 7D
= TIrr

_ 7 (7.62)
- 11 (19680)

-0

1.1 x 10-4 cm/sec

7.62 cm
80160 sec

7.62 cm
19680 sec

K

Well No. S-85 (15-17') Light gray fine sand.

Basic Time Lag

ZD
T

7 (7.62)

T T (30500

il

5.37 x 10°% cm/sec

]

7.62 cm
4050 sec

Falling Head

77D

T I (t‘_z-t R

7 (7.62)

* T (3900) 5555

2.63 x 10'5 cm/sec

trace silt.
Falling Head

7D

_ 7 (7.62) In
- 1T (3600)

= l.0x 10'4 cm/sec

Falling Head

7D

TR B

_ 7 (7.62) In
- 1T (3630)

= 530 x 107% cm/sec

In H
11 th-tl) H

D = 7.62cm

t, = 3900 sec
tT =0

H‘l1 = 213.4 cm

H2 = 203.5cm

D = 7.62cm
t2 = 3600 sec
t, = 0

Hl1 = 2134 cm
HZ = 177.8 c¢m
D = 7.62cm
tz = 3630 sec
t =0

Hll = 106.7 cm
HJ = 44.0 cm

2



Well S-84 (16-18")

GW level from ground surface = 5.0'

Casing stick up from ground level = 2.0
Depth of borehole below ground level = 18.0
Casing diameter = 3.0"

Ho = 34.0"

Time (t) H H/H Time (t) H H/H
(seconds) (inches) (seconds) (inches)

0 KA 1.00 720 82.56 0.98
30 83.94 1.00 780 82.50 0.98
60 83.75 1.00 840 82.50 0.98
S0 83.62 1.00 900 82.44 0.98
120 83.50 0.99 1200 82.12 0.9%8
150 83.37 0.99 1500 82.00 0.98
180 83.37 0.99 1800 81.81 0.97
210 83.25 0.99 2100 81.75 0.97
240 83.12 0.99 2400 &1.50 N0.97
270 83.12 0.99 2700 81.37 0.97
300 83.12 0.99 3000 30.50 0.96
360 83.00 0.99 3300 80.62 0.96
420 83.00 0.99 3600 80.37 0.96
480 82.87 0.99 3900 80.12 .95
540 82.75 0.99

600 82.69 0.98

660 82.62 0.98
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Well S-84 (78-80")

GW level from ground surface = 5.0

Casing stick up from ground level = 2.0
Depth of borehole below ground level = 80.0'
Casing diameter = 3.0"

Ho = 34.0"

Time (t) H H/HO Time (t) H H/HO
(seconds) (inches) (seconds) (inches)

] 84.00 1.00 1200 79.62 0.95
30 84.00 1.00 1500 78.00 0.93
60 83.87 1.00 1300 76.87 0.92
90 83.75 1.0 2100 75.00 0.39
120 83.62 1.00 2400 74.00 0.88
150 83.37 0.99 2700 73.00 0.87 -
130 83.00 0.99 3000 72.00 0.36
210 82.87 0.99 3300 71.00 0.85
240 82.81 0.99 3600 70.00 0.83
270 82.75 0.99

300 32.63 0.98

360 82.13 0.98

420 82.00 0.93

480 81.87 0.97

540 81.75 0.97

600 81.50 0.97

900 81.37 0.97
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Well S-85 (15-17")

GW level from TOC = 3.5

Casing stick up from ground level = 2.5
Depth of borehole below ground level = 17.0'
Casing diameter = 3.0"

HO = 42.0"

Time (t) H H/Ho Time (t) H H/HO
(seconds) (inches) (seconds) (inches)

) 42.00 1.00 930 34.12 0.81
30 41.88 1.00 1230 31.62 0.75
60 41.75 0.99 1530 29.62 0.71
90 41.00 0.98 1830 27.87 0.66
120 40.62 0.97 2430 23.62 0.56
150 40.37 0.96 3030 20.12 0.48
180 40.25 0.96 3630 17.32 0.41
210 40.00 0.95

240 39.75 0.95

270 39.25 0.93

300 39.12 0.93

330 39.00 0.93

390 38.50 0.92

450 38.12 0.91

510 37.25 0.89

570 36.50 0.87

630 36.5 0.87
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Well No. S-85 (35-37") Brown sand, some gravel.

Basic Time Lag

K 7 D D = 7.62cm
- IrT T = 16080 sec

« . T (7.62) K
- T1(16080)

K = 1.35% 10’4 cm/sec K

Well No. S-86 (50-52') Brown sand, trace gravel

Basic Time Lag

7D D = 7.62cm
K= =17 T - 21000 sec K
K 7 (7.62) K
= 1T(21000)
K = 104 x10™% cm/sec K

Falling Head

7D
II(tZ-tl)

7 (7.62)
11 (3600)

2,11 x 10°% cm/sec

and silt.

Falling Head

7D

I1 Itz-tl) In
7 (7.62) In
11 (3600)

1.50 x 10'4 cm/sec

137.2
107.0

v
[T

~
N

aem

T3
N

ion

7
36
0

62 cm
00 sec

137.2 ¢m
[07.0 cm



Well S-85(35-37')

GW level from TOC = 3.5

Casing stick up from ground level = 2.68'
Depth of borehole below ground level = 37,0
Casing diameter = 3,0"

HO = 42.0"

Time (t) H H/HO Time (t) H H/Ho
(seconds) (inches) (seconds) (inches)

0 42.00 1.00 12090 34.75 0.83
30 41.75 0.99 1500 33.75 0.80
60 40.87 0.97 1800 32.87 0.78
90 40.25 0.96 2400 31.62 0.75
129 39.87 0.95 3000 30.50 0.73
150 39.62 0.94 3600 29.62 0.71
130 39.32 0.94

210 39.25 0.93

240 39.12 0.93

270 39.00 0.93

300 38.87 0.93

360 38.50 0.92

420 38.12 0.91

480 38.00 0.90

540 37.62 0.90

600 37.25 0.39

900 36.00 0.85
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Well S-86 (50-52")

GW level from ground surface = 2.0

Casing stick up from ground level = 2.5
NDepth of borehole below ground level = 52.0
Casing diameter = 3.0"

Ho = 54.0"

Time (t) H H/HO Time (t) H H/HD
(seconds) (inches) (seconds) (inches)

0 S4 1.00 720 48.50 0.90
30 53.50 0.99 780 48.00 0.89
60 53.00 0.98 340 47.75 0.83
90 52.87 0.98 900 47.50 0.88
120 52.62 0.97 1200 46.50 0.86
150 52.12 0.97 1500 45.50 0.84
180 52.00 0.96 1890 45.25 0.84%
210 51.62 0.96 2100 44,75 0.83
240 51.25 0.95 2400 43,50 0.81
270 51.12 0.95 2710 42.87 0.79
300 50.87 N.94 3000 42.75 0.79
*360 50.5 N.94 3300 42,12 0.7%
420 50.12 0.93 3600 42.12 0.78
480 49.75 0.92

540 49.50 0.92

600 48.87 0.91

660 48.75 0.90
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PERMEABILITY FROM GRAIN SIZE ANALYSIS*

* Lambe & Whitman, Soil Mechanics p. 290

gravel, little silt

. = the particle size where only 10 percent of sample is finer.
Do

Particle**
Depth Size DIO Permeability Sample
Borehole (feet) (cm) (cm/sec) description Remarks
5-63 13 1.5x107> 2.25x107" Brown sand, Low
little gravel, trace
silt
S-64M 9 9.0x107° 8.1x1077 Brown sand, Very Low
little gravel, trace
silt
S-64M 32 8.0x10"° 6.4x1077 Brown silty sand, Very Low
little clay and
gravel
5-66D 10 7.0x107° 4.9x1077 Brown silty sand, Very Low
little clay
S-67 15 8.5x107° 7.22x10"7 Brown silty sand, Very Low
little clay and
gravel
S-67 40 7.5x107* 5.62x107° Brown and gray Low
- sand, little silt,
trace gravel
S-70 15 6.0x107" 3.6x107° Brown and gray Low
silty sand, some
gravel, trace clay
5-70D 35 5.0x107° 2.5x10°7 Gray silty sand, Very Low
some gravel, little
clay
5-70D 55 1.5x107> 2.25x107% Brown sand, little Low
gravel, trace silt
and clay
S-71 0 7.Ox10-4 4.9)(10-5 Black gravel, some Low
sand, little silt
S-71 2 8.0x10™" 6.4x107° Gray gravel and Low
sand, little silt
S-71 4 8.5x10™% 7.22x107° Gray sand, some Low



PERMEABILITY FROM GRAIN SIZE ANALYSIS* PAGE TWO

Particle**
Depth Size Dlo Permeability Sample
Borehole (feet) (cm) (cm/sec) description Remarks
s-71 6 3.0x107* 9.0x10™® Gray silty sand, Very Low
some gravel, trace clay
S-71 8 2.3x107% 5.29x107% Gray sand, some Very Low
gravel and silt
5-71 10 6.0x10™% 3.6x10"° Brown gravel, some Low
sand, little silt
5-71 12 6.0x10™% 3.6x107° Gray silty sand, Low
some gravel, little
silt
5-71 14 2.3x107> 5.29x107% Brown gravel and Low
sand, trace silt
$-72D 35 1.5x107* 2.25x1076 Gray and brown Very Low
mottled sandy silt
trace clay
$-72D 55 1.3x107% 1.69x1076 Gray and brown Very Low
mottled sandy silt,
trace clay
S-72D 80 1.5x107> 2.25x107% Gray sand, trace Low
silt
S-74M 39 7.0x10”" 4.9x107° Brown sand, Low
little silt
S-74M 34 1.5x107% 2.25x10°° Brown silty sand, Very Low
trace clay
5-75D 10 2.0x1072 4.0x107% Brown sand, little Low
gravel, trace silt
5-75D 40 6.0x107* 3.6x107° Gray silty sand, Low
trace clay
$-75D 65 2.0x107* 4.0x10°% Gray and brown Very Low

* Lambe & Whitman, Soil Mechanics p. 290

* % Dlo

mottled sandy silt,
trace clay

= the particle size where only 10 percent of sample is finer.



PERMEABILITY FROM GRAIN SIZE ANALYSIS* PAGE THREE

Particle**
Depth Size DIo Permeability Sample
Borehole (feet) (cm) (cm/sec) description Remarks
5-76 21 1.8x107% 3.24x10°8 Brown silty sand, Very Low
trace clay
5-76M 60 4.5x10"% 2.02x107° Brown silty sand, Low
trace clay
$-77 20 1.5x107> 2.25x107% Brown sand Low
trace gravel
S-77D 70 2.2x1073 4.84x107% Brown sand, Low
trace gravel
S-77D 120 3.2x107° 1.02x10™7 Brown and gray Very Low
mottled sandy silt,
some clay, little sand
5-78 17 8.0x107* 6.4x107° Brown sand Low
trace gravel
5-78 63 3.5x107° 1.22x1077 Brown and gray Very Low
silty sand, little
clay
5-79 1 1.7x107> 2.89x107% Brown sand, Low
trace silt
5-79 69 6.5x107% 4.22x107° Brown sand, little Low
gravel and silt
5-80 8 1.5x107* 2.25x1078 Gray silty sand, Very Low
trace clay
S-80 - 7.0x107% 4.9x107° Brown sand, some Low
gravel, little
silt, trace clay
S-82 10 5.0x107 2.5x107° Brown and gray Low
silty sand, some
gravel, trace clay
5-82 20 7.5x10"% 5.62x107° Brown sand, little Low

* Lambe & Whitman, Soil Mechanics p. 290

silt, trace gravel

»» p _ = the particle size where only 10 percent of sample is finer.
10



PERMEABILITY FROM GRAIN SIZE ANALYSIS* PAGE FOUR

Particlex*
Depth Size DlO Permeability Sample
Borehole (feet) (cin) (cm/sec) description Remarks
5-82 35 4.0x10"° 1.6x1077 Brown silty sand, Very Low
some gravel, little
clay
S-83 40 1.7x1072 2.89x107% Brown sand, some Low
gravel, trace silt
5-83 60 2.5x107° 6.25x107" Brown sand, Low
trace gravel
S-83 0 3.0x107" 9.0x107® Brown silty sand, Very Low
little gravel,
trace clay
S-34 10 2.5x107> 6.25x107% Brown sand, some Low
gravel
S-84 40 [.5x107> 2.25x107* Brown sand, some Low
gravel, trace silt
S-84 65 1.ox107> 1.ox107* Brown gravel and Low
sand, trace silt
5-35 34 2.8x1073 7.84x107% Brown sand, some Low
gravel
5-85 59 2.2x107% 4.84x1076 Brown and gray Very Low
silty sand, some
gravel, trace clay
5-836D 25 2.0x107> 4.0x107 Rrown gravel and Low
sand
S-86D 50 2.3x107°2 5.29x10™% Brown sand, trace Low

* Lambe & Whitman, Soil Mechanics p. 290

gravel and silt

xx D, = the particle size where only 10 percent of sample is finer.
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