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FIGURES:

Particle-Size Analysis - Figures C-1.1 through C-1.13

One-Dimensional Swell or Settlement - Figures C-2.1 through C-2.4
One-Dimensional Consolidation — Figures C-3.1 through C-3.4

Direct Shear Test & Shear Summary - Figures C-4.1 through C-4.13

Maximum Dry Density and Optimum Moisture Content - Figures C-5.1 through C-3.3
Expansion Index — Figures C-6.1 through C-6.4

Soil Resistivity Test — Figures C-7.1 and C-7.2
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% Leighton

One-Dimensional Swell or Settlement

Potential of Cohesive Soils

(ASTM D 4546)
Project Name: _Limoneira Tested By: FT,ESS Date: 01/31/06
Project No.: 031852-001 Checked By: JHW Date: 02/10/06
Boring No.: HSA4 Sample Type: Drive
Sample No.: R2 Depth (ft.) 10.0
Sample Description: Brown Silty Sand (SM) (mostly siltstone / sandstone)
Initial Dry Density (pcf): 1211 | Final Dry Density (pcf): 1226
Initial Moisture (%): 3.87 Final Moisture (%) : 12.8
Initial Length (in.}: 1.0000 Initial Void ratio: 0.3920
Initial Dial Reading: - _0.1800 | Specific Gravity (assumed). 2.70
Diameter(in): 2.416 Initial Saturation (%) 26.7
Swell (+)
] " Apparent Load g Corrected
Pressure (p) Final Beadlng Thickness Compliance Settlement (-) Void Ratio Deformation
{ksf} (in) (in) %) % of Sample %)
Thickness
0.060 0.1800 1.0000 0.00 0.00 0.3920 0.00
2.800 0.1952 0.984% 0.00 -1.52 0.3709 -1.52
H20 0.2000 0.9800 0.00 -2.00 ‘ 0.3642 { -2.00
Percent Swell (+) / Settlement (-) After Inundation =
Void Ratio - Log Pressure Curve
0.3950 — !
| :
0.3900 —
N
0.3850 N
: ™ Inundate with A
o N nundate wi
E 03800 - N Tap water
= - L
S 03750 S H =
N J
-4
0.3700 %
0.3650
0.3600 ? H ;
0.010 0.100 1.000 10.000

Log Pressure (ksf)

COL HS8A4, R2@ 10

-2




One-Dimensional Swell or Settlement

Log Pressure (ksf)

o’
s Leighton Potential of Cohesive Soils
' (ASTM D 4546)
Project Name: _ Limoneira Tested By: FT,ESS Date:  01/31/06
Project No.: 031852-001 Checked By:  JHW Date:  02/10/06
Boring No.. HSA-5 Sample Type: Drive
Sample No.: R-3 Depth (ft.) 15.0
Sample Description: Brown Silty Clay (CL-ML)
Initial Dry Density (pcf): 115.0 Final Dry Density (pcf): 119.2
Initial Moisture (%) | 16.39 Final Moisture (%) : 162
Initial Length (in.). 1.0000 Initial Void ratio: 0.4658
Initial Dial Reading: 0.1220 Specific Gravity(assumed): 2.70
Diameter(in): 2.416 Initial Saturation (%) 95.0
Swell (+)
. . Apparent Load Corrected
Pressure (p) | Final Readmg Thickness Compliance L:,ettlement ¢) Void Ratio Deformation
(ksf) {in) (i) (%) % of Sample (%)
Thickness
0.060 01227 0.9993 0.00 0.07 0.4648 -0.07
2.800 0.1565 0.9655 0.00 -3.45 0.4153 -3.45
H20 0.1626 0.9594 0.00 -4.06 0.4063 -4.06
Percent Swell (+) / Settlement (-) After Inundation =| _-0.63 |
Void Ratio = Log Pressure Curve
0.4700 T |
| ] i
0.4600 h N -
N 1
N\
0.4500 L
AN
S 04400 ]
& .
- \\'_ Inundate with
>° 0.4300 : Tap water
: AN i
N /
S /-
0.4200 o
04100
: L
i .
0.4000 ‘ ;
0.010 0.100 1.000 10.000

COLHSA5,R3® 15

2.2
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Project Name:
Project No.:
Boring No.:
Sample No.:

Sample Description:

Limoneira

One-Dimensional Swell or Settlement

031852-001

_HSAT
R-3

(ASTM D 4546)

Tested By:
Checked By:
Sample Type:
Depth (ft.)

Brown Silty Sand (SM) (sandstone / siltstone)

Potential of Cohesive Soils

FT.ESS Date: _ 01/31/06
JHW  Date: _ 02/10/06
Drive

15.0

Initial Dry Density (pcf): | 1234 | Final Dry Density (pcf): 124.8
Initial Moisture (%}): 573 Final Moisture (%) : 129
Initial Length (in.): 1.0000 Initial Void ratio: 0.3658
Initial Dial Reading: 0.1285 Specific Gravity (assumed): 270
Diameter{in): 2.416 {nitial Saturation (%) 42.3
Swell (+)
. . Apparent Load . Corrected
Pressure (p) | Final Readmg Thickness Compliance | fettlement ) Void Ratio Deformation
(ksf) (in) (in) (%) % of Sample (%)
Thickness
0.060 0.1285 1.0000 0.00 0.00 0.3658 0.00
2.800 0.1473 0.9812 0.0 -1.88 0.3402 -1.88
H20 0.1520 i 0.9765 0.00 -2.35 0.3337 -2.35
Percent Swell (+) / Settlement (-) After Inundation =
Void Ratio - Log Pressure Curve
0.3700 ! . i
0.3650
TN - N
0.3600 .
N
0.3550 N :
.9 -~ H '
e i S ~
o 0.3500 b N inundate with ]
g ™ Tap water
0.3450 S #-
N 7
- »
0.3400 ] ‘i
0.3350 L
0.3300 { .
0.010 0.100 1.000 10.000
Log Pressure (ksf)

COL HSA-7, R3 @15

C-23
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One-Dimensional Swell or Settlement
Potential of Cohesive Soils

(ASTM D 4546)
Project Name: _ Limoneira Tested By: FT,ESS Date: 01/31/06
Project No.: 031852-001 Checked By:  JHW Date: 02/10/06
Boring No.: HSA-8 Sample Type: Drive
Sample No.. _ R-2 Depth (ft.) 10.0
Sample Description: Brown Silty Clay (CL-ML) with sandstone / siltstone
Initial Dry Density (pcf): | 1214 Final Dry Density (pcf): 123.5
Initial Moisture (%): 12.65 Final Maisture (%) : 14.5
Initial Length (in.): 1.0000 Initial Void ratio: 0.3888
Initia! Dial Reading: 0.1353 Specific Gravity (assumed): 2.70
Diameter(in): 2.416 Initial Saturation (%) 87.8
Swell (+)
. : Apparent Load _ : Corrected
Pressure (p) Final Beadlng Thickness Compliance Settiement (-) Void Ratio Deformation
(ksf} (in) (in) (%) % of Sample %)
Thickness ’
0.060 0.1360 0.9993 0.00 -0.07 0.3879 -0.07
2.800 0.1650 0.9703 0.00 -2.97 0.3476 -2.97
H20 0.1668 0.9685 , 0.00 -3.15 0.3451 -3.15
Percent Swell (+) / Settiement (-) After Inundation =
Void Ratio - Log Pressure Curve
0.3850 g
0.3200 - ;
0.3850 1 '?
0.3800 . Y
“L -
N -1
0.3750
'
o ™
;:gi 0.3700 e
2 0.3650 i
>
0.3600 — Inundate with
— 1= N Tap water
0.3550 . 74
. \‘ Ill t
0.3500 NG :
0.3450 . -
0.3400 ; ; ;
0.010 0.100 1.000 10.000

Log Pressure (ksf)

COL hiSA-S, R-2Q 10

C-2:4




No Time Readings

0,150 0.1500
E 0.1600 0.1600
e
8 1700 0.1700}
24
-]
a
8 01800 0.1800[
B [
5 X
& 0.1%00 0.1500
0.2000 l 0.2000
ai 1.0 [+30} 10.0
Log of Time (min.) Square Root of Time {min."?)
0.00 — + J\ |
™~
1.00 |
i
2.00 : :
: [nund
-~ l Tap )
S 300 % E ;
[ - :
o :
®
E 400
B
= s
5.00 {— , \
6.00 . L
i
7.00 :
0.01 0.10 1.00 10.00 100.00
Pressure, p (ksf)
. Moisture . : . Degree of
Boring Sample Depth Content (%) Dry Density (pcf)|  Void Ratio Saturation (%)
No. No. (ft.) _ : _ —
Initial | Final | Initial - _Final Initial Final | Initial | Final
HSA-5 R-2 7.5 17.2 | 16.9 | 110.6 ' 114.6 | 0.524 0.466 | 89 97
Soil Identification:  Olive Brown Siity Clay (CL-ML)
4 Project No.: 031852-001
. ONE-DIMENSIONAL CONSOLIDATION
Le|g hton PROPERTIES of SOILS Limoneira
(ASTM D 2435)
02-06

C-3%1




No Time Readings
0.1500 ‘ 0.1500
Soweo}— — L. ; 1 e
g
3 i
& 0.1700 --+— 01700
S
o
S a.ts00 T PR - _
ﬁ N
E ;
8 §
R o.te00 0.1900
0.2000 0.2000
0.1 10 0.0 100
Log of Time (min.) Square Root of Time (min. ")
) :
00 | 1\\ | l
0.50 = \‘\ ! : —
N l | i : _
el 5 |
1.00 ' b L
! 1\\
— ! . Inundate with
§ 150 : Tap water _ T :
5 e NI
= LERE ;
o \ :
g 2.00 1 . \‘ !
I
% | "\ \|
2.50 ’ \ HEAA
; | \\\ \
$
3.00 ; _ - - |
: Lol
3.50 | ’ Ll
0.01 0.10 1.00 10.00 100.00
Pressure, p (ksf)
Moisture . Degree of
Boring Sample Depth Content (%) : Ory Denslty (pcf)|  Void Ratio Saturation (%)
No. No. (ft.) _ o _ R
.. Initiagl ' Fnal ' Initial | _Final Initiat Final | Inital | Final
HSA-6 R-2 10 10.5 15.2 | 120.9|120.4|0.394 (0.370| 72 | 103
Soil Identification:  Olive Brown Silty Clayey Sand with Gravel / Silty Sand with Gravel (SC-SM)g / (SM)g
L > Project No.: 031852-001
. ONE-DIMENSIONAL CONSOLIDATION
|_e|ghton PROPERTIES of SOILS Limoneira
(ASTM D 2435)
02-06
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No Time Readings

0.1500 : 0.1500
i
’E‘-meoo d 0.1600 - i
®
-§ 0.1700 0.1700
14
=
Q
S 01800 , 0.1800
- Loy
£ N
2 01900 ——— oasoo] —
H i [
0.2000 ; i 0.2000 ;
0.1 1.0 1Xs] 10.0
Log of Time (min.) Square Roat of Time {min."%)
0.00 _ »
00 ! \\
1.00 el Ll
] l N
: N i
1.50 : \\
p H | ;
T 200 : a3 ;
: inundate with | e
2 250 ] J Tap water \\ L -
© ] - Pl i
E U
O 3.00 z ‘ |
'© ] : ‘:* ! i
= - i \\ \ |
3.50 \ |
4.00 ] | : N _ \!
450 ¥ T \
5.00 : 3 L] i
0.01 0.10 1.00 10.00 100.00
Pressure, p (ksf)
Bori ampl th ; Moisture \ . Degree of
r')qr;ng S Nope D(ef{)) " Content (%) Dry Density (pcf}| ~ VoidRatio | o0\ cvon (%)
) ] ' Inital | Final | Inital | Finat | Initial | Final i Initial . Final
HSA-7 R-4 25 18.7 } 18.7 | 110.6 | 112.8 | 0.524 0.482§ 96 | 102
Soil Identification:  Dark Brown Lean Clay (CL-ML)
4y Project No.: 031852-001
. ONE-DIMENSIONAL CONSOLIDATION
Leighton PROPERTIES of SOILS Limoneira
(ASTM D 2435)
02-06
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No Time Readings
0.1500 0.1500
'€ 0.1800 01500 -
2 _
k-] :
3 01700 }—-~ L] osroof—
4 :
L] i
o
J T — 0.1800
] | i
E [
£ | L
8 01800 — - ! 0.1900 -
0.2000 ! 0.2600
0.1 1.0 0.0 100
Log of Time (min.} Square Root of Time (min.'?)
0.00 . , .
N + : ik : ||
i N : ! i
: . : = i
1.00 - N — l
N : ;
N N
2.00 \\ — b
= [ Inundate with } \ ' :
£ 300 L Tapwater JT—= s i
[ e Pt \ i !
8 : i
© H
£ 400 — \ =
o o .
o ; s R
o X . : o
.E\\ \\ : ; .
5004—4+ + LU : . ; 5
| S| O
6.00 Z " \\* e
L i
N . |:
D 108
7.00 P
0.01 0.10 1.00 10.00 100.00
Pressure, p (ksf)
: Sampl Moisture . . . i Degreeof
B%r;r.\g ’:r:)p e D(izt)h Content (%) Dry Densnt7 {pcf)|  Void Ratio  Saturation (%)
Initial . Final | Initial Final _| _Initial Final ; Initial | Final
HSA-10 R-3 15 17.6 { 19.9 | 105.1| 107.4 | 0.604 0.532 79 94
Soil Identification:  Olive Brown Silty Clay with Sand (CL-ML)s
P > Project No.: 031852-001]
. ONE-DIMENSIONAL CONSOLIDATION
Le ig hton PROPERTIES of SOILS Limoneira
(ASTM D 2435)
02-06

C-34




o
8

&
=)
o

Shear Stress (ksf)
w F-
8 8
{
{
i |

e
o
o

0 0.1 0.2 03
Horizontal Deformation (in.)

Shear Stress (ksf)
w
o
o

2.00 —q

1.00 —¢

d

0.00 e S I SN IS S
0.00 100 2.00 3.00 400 5.00 600 7.00 8.00 900 10.00 11.00 12.00
Normal Stress (ksf)

Boring No. | HSA-1 Normal Stress (kip/fi2) 0900 ~ 2900 | 3900 |
Sample No. | R-4 Peak Shear Stress (kip/ft2) ® 2.067 . W5282 A 4.848
Depth (ft) 20 Shear Stress @ End of Test (ksf) | O 0.920 O 2.285 A 3,274
Sample Type: Deformation Rate (in./min.) 0.0500 ! 0.0500 0.0500
Drive . Initial Sample Height (in.) 1.000 1.000 1.000
) Diameter (in.) 2.415 2.415 2.415
Sail Identification: Initial Moisture Content (%) 16.73 16.73 16.73
Olive Lean Clay (CL) Dry Density (pcf) i 1173 117.5 118.5
Saturation (%) © 1033 104.1 106.9
Soil Height Before Shearing (in.) ~ 0.9988 0.9951 0.9892
Final Moisture Content (%) 18.3 18,6 17.2
> Project No.: 031852-001
H DIRECT SHEAR TEST RESULTS - .
i Lelghton Consolidated Undrained Limoneira
02-06

DS HSA-1, R4 @ 20

C-49




3.00

2.50

Shear Stress (ksf)

2.00

O -0-5-0-0-0-8-0-8-0-0-9-0-9-0-8

5-0-6-0-0-0-80-8-0-8

0 0-0-0-0-0-0-0-0-5-0-9-

0.1

0.2

Horizontal Deformation (in.)

3.00
| l | |
2.50 ’ LA ' :
% 2.00
g
a)-: 1.50-: ] ‘
3 ;
5 1.00 -
0.50 1 , !
] 8 ;
0.00 Irmrmrer vt
0.00 050 100 150 200 250 3.00 350 400 450 500 550 6.00
Normal Stress (ksf)’
Boring No. | HSA-6 Normal Stress (kip/ft2) 0400 : 1.400 3.400
Sample No.| R-2 Peak Shear Stress (kip/ft2) ® 0393 | W 1387 A 2.569
Depth (ft) 10 Shear Stress @ End of Test (ksf) | © 0,340 [O1.338 | A 2.569
Sample Type: Deformation Rate (in./min.) 0.0033 | 0.0033 : 0.0033
Brive Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 10.47 10.47 10.47
Brown Silty Clayey Sand with Dry Density (pcf) 110.7 110.9 1111
Gravel / Silty Sand with Saturation (%) 54,1 54.4 54.6
Gravel (SC-SM)g/(SM)g Soil Height Before Shearing (in.) | 09991 | 09931 | 0.9788
Final Moisture Content (%) 16.2 19.2 15.0
4oy Project No.: 031852-001
: DIRECT SHEAR TEST RESULTS . .
i Leighton Limoneira

Consolidated Drained - ASTM D 3080

01-06

DS HSA-6. R2@10
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iuiniebiedntebt 4 -SRI Y

Shear Stress (ksf)

Horizontal Deformation (in.)

3.00 l
2.50 3
] FiY
B 200 -
2
£ 1.50
& [ ]
&
Uiz'; 1.00 ! L
] e
0.50 - - -
1 o : ;
0.00 - I B - I R e R SRR AR
000 050 100 150 200 250 3.00 350 4.00 450 500 550 6.00
Normal Stress (ksf)
Boring No. | HSA-6 | Normal Stress (kip/ft2) 0.500 1.500 3.000
Sample No.: R-4 Peak Shear Stress (kip/ft2) ® 0.633 W 1.425 A 2.606
Depth (ft) ' 30 Shear Stress @ End of Test (ksf) 00.371 :001.026 |A 2301
Sample Type: Deformation Rate (in./min.) 0.0500 °_ 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 | 1,000
Diameter (in.) 2.415 2.415 2415
Soil Identification: Initial Moisture Content (%) 12.80 12.80 12.80
Brown Silty Clay (CL-ML) Dry Density (pcf) 109.5 111.2 117.4
Saturation (%) 64.1 67.0 79.4
Soil Height Before Shearing (in.) 0.9984 0.9948 0.9878
Final Moisture Content (%) 20.5 18.5 17.2
4 Project No.: 031852-001
: DIRECT SHEAR TEST RESULTS . .
i Lelghton Consolidated Undrained Limoneira
02-05)

DS HSA-6, R-4 @30
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3.00 4

2.50 1

Wi trdrd-irdrd-ardrdrir

Shear Stress (ksf)

0.1 0.2 03
Horizontal Deformation (in.)
3.00 -
2.50 J- : A
g 200
& 1.50 1 - =
g
£ 1.00
0.50 }—--i— : _
o.oo'ﬁ....|.... SV S S N SN N I —
0.00 050 1.00 150 200 250 3.00 350 4.00 450 500 550 6.00
Normal Stress (ksf)
Boring No. | . HSA-7 Normal Stress (kip/ft2) 0.800 1.600 3.600
Sample No.| R-2 Peak Shear Stress (kip/ft2) o 0.814 W 1.362 A 2,532
Depth (ft) 7.5 Shear Stress @ End of Test (ksf) |©O 0.808 : O1.350 A 2,494
Sample Type: Deformation Rate (in./min.) 0.0500 ° 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification; Initial Moisture Content (%) 8.83 8.83 8.83
Dark Brown Clayey Sand with Dry Density (pcf) 117.7 119.5 122.1
Gravel (SC)g and siltstone Saturation (%) 55.2 58.2 62.8
Soil Height Before Shearing (in.) 0.9964 | 0.9937 0.9840
Final Moisture Content (%) 147 | 143 13.2
A Project No.: 031852-001
: DIRECT SHEAR TEST RESULTS , .
% Lelghton Consolidated Undrained Limoneira

02-06

DS HSA-T,R2@ 7.5

C-4-4




Shear Stress (ksf)

0.1

Horizontal Deformation (in.)

02

03

A

|

5.00

4.00

3.00

2.00

Shear Stress (ksf)
o

1.00 4

0.00

i

Normal Stress (ksf)

0.00 100 200 300 400 500 6.00 7.00 800 9.00 10.

0 11.00 12.00

_Boring No. | 1B-1

Consolidated Undrained

Normal Stress (kip/ft2) 1.600 3.200 _4.800
Sample No.| R-6 Peak Shear Stress (kip/ft2) ® 3.264 R’ 4,321 A 5.590
Depth (ft) 30 Shear Stress @ End of Test (ksf) : O 1.550 0 2.245 A 3,769
Sample Type: Deformation Rate (in./min.) 0.0500 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Sail Identification: Initial Moisture Content (%) 13.95 13.95 13.95
Olive Yellow Lean Clay (CL) Dry Density (pcf) 116.0 117.3 116.8
Saturation (%) 83.1 86.1 85.0
Soil Height Before Shearing (in.) 0.9871 0.9811 0.9837
Final Moisture Content (%) 19.8 18.0 17.8
4, Project No.: 031852-002
g Leighton| DIRECT SHEAR TEST RESULTS Lironeira

05-06

DSLB-1. R6 @ 30

C-45
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1.00 ®
0.00 ettt :

0.00 100 200 300 400 500 600 700 800 9.00 10.00
Normal Stress (ksf)

Boring No. | LB-2 Normal Stress (kip/ft2) 1.800 3.600 5.400
Sample No.| R-6 Peak Shear Stress (kip/ft2) e 1.144 W 2.759 A 4.483
Depth (ft) 30 Shear Stress @ End of Test (ksf) | O 1.126 02257 |4 3561
Sample Type: Deformation Rate (in./min.) 0.0500 |- 0.0500 0.0500
Drive Tnitial Sample Height (in.) 1.000 1.000 ' 1.000
[ N Diameter (in.) 2.415 2.415 2415
Soil Identification: Initial Moisture Content (%) 9.80 980 . 9.80
Olive Yellow Sandy Siit Dry Density (pcf) 107.4 108.4 109.2
s(ML) Saturation (%) 46.5 47.7 48.6
Soil Height Before Shearing (in.) 0.9898 0.9828 0.9760
Final Moisture Content (%) 20.8 19.9 19.5
Ay, Project No.: 031852-002
: DIRE HEAR TEST RESULTS . .
i Le Ig hton ' cIofsolidated Undrained Limoneira
05-06)
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0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Nonmal Stress (ksf)

_ Boring No. | LB-2 Normal Stress (kip/ft2) 1.500 3.000 6.000
Sample No.{ R-14 Peak Shear Stress (kip/ft2) ® 2.535 W 4,019 A 6.261
Depth (ft) 70 Shear Stress @ End of Test (ksf) | O 1.032 3 2.020 A 3.882
Sample Type: Deformation Rate (in./min.) 0.0500 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.600 1.000

n Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 13.31 13.31 13.31
Olive Yellow Sandy Silt Dry Density (pcf) 113.3 113.0 114.8
s(ML) Saturation (%) 73.7 73.0 76.7
Soll Height Before Shearing (in.) 0.9912 0.9882 0.9736
Final Moisture Content (%) 16.1 14.8 15.4
4, , Project No.: 031852-002
. DIRECT SHEAR TEST RESULTS . .
i Le|ght0n Consolidated Undrained Limoneira
05-06

DSLB-2 R14@ 70
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Horizontal Deformation (in.)
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” A
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0.00 e rrerer—r
000 200 400 600 800 1000 1200 1400 1600 18.00 20.00
Normal Stress (ksf)
| Boring No. - LB-3 Normal Stress (kip/ft2) 2.000 3.500 5.000
| Sample No.| R-10 Peak Shear Stress (kip/ft2) ® 4692 | W5353 A 7.676
Depth (ft) 70 Shear Stress @ End of Test (ksf) | C 1.868 02928 |A4.243
Sample Type: Deformation Rate (in./min.) 0.0500 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 1.000
_ Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Molsture Content (%) 12.30 12.30 12.30
Otive Silt (ML) Dry Density (pcf) - 122.5 1227+ 1227
Saturation (%) 88.3 89.0 ; 888
Soil Height Before Shearing (in.) 0.9959 0.9923 0.9897
Final Moisture Content (%) 14.9 14.3 14.3
P Project No.: 031852-002
: DIRECT SHEAR TEST RESULTS . .
i Lelghton Consolidated Undrained Limoneira
05-06)

DSLB-3, R-10@ 70
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Horizontal Deformation {in.)
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1.00 @
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0.00 , S IS S (S -
0.00 1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00
Normal Stress (ksf)
Boring No. | LB-4 _ Normal Stress (kip/ft2) 0700 : 1.700 3.000
Sample No.| R-1 Peak Shear Stress (kip/ft2) e 1.038 | W1525 | A3.09
Depth(ft) | 5 Shear Stress @ End of Test (ksf) | O 0.630 [ 1.331 |A 2.806
Sample Type: Deformation Rate (in./min.) 0.0500 : 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 : 1.000 1.000
Diameter (in.) 2415 i 2415 2.415
Soil Identification: Initial Moisture Content (%) 13.56 13.56 13.56
Very Dark Brown Lean Clay Dry Density (pcf) 109.4 110.2 114.2
() Saturation (%) 67.7 69.2 77.0
Soil Height Before Shearing {in.) 1.0035 0.9928 0.9901
Final Moisture Content {%) 21.0 19.9 18.6
Ay, Project No.: 031852-002
. DIRECT SHEAR TEST RESULTS . .
i Le|ght0n Consolidated Undrained Limoneira
05-06
OS B4, R1@®5

C-4-9
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Horizontal Deformation (in.)
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0.00 | |
0.00 1.00 2.00 300 400 500 600 7.00 8.00 900 10.00
Normal Stress (ksf)
Normal Stress (kip/ft?) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) @ 1.338 W 2625 A 3888
Shear Stress @ End of Pass 7 (ksf) O 0.524 O 1.107 A 1.506
Deformation Rate (in./min.) 1 0.05/0.0017 | 0.05/0.0017 | 0.05/0.0017
initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2415 2.415
Initial Moisture Content (%) 18.69 18.69 18.69
Dry Density (pcf) 107.6 1106 109.7
Saturation (%) 89.1 96.2 94.2
Soil Height Before Shearing (in.} 0.9959 0.9924 0.8863
Final Moisture Content (%) 24.0 20.5 20.8
VBorin No.: LB-4 |Proiect Mo.: 031852002
DIRECT SHEAR TEST RESULTS o S New Y rofpet e
Consolidated Drained - ASTM D 3080 P = .
Depth (ft) 3 Limoneira
i‘ Laiahton Sample Type: Drive
9 Soil Description:  Qlive Silt (ML) with (CL) lumps 06-06

DS w Resifual L8B4, R-6 @ 30 rev 06-28-06

C-4\0




5.00

Normal Stress (ksf)
1.00
Shear Stress @ End
4.00 : ; ; of Pass (ksf)
Shear
N Pass No.| Stress
£ 300 {ksf)
2 | ® 1 0.695
% w2 0.658
5 A3 0.558
g 20 3 0.583
+ 5 0.536
06 0.549
1.00 1 S 7 0524
A 8 | 0.527
¥ Pass 1-2  0.05%min
0.00 Pass 3-8 0.0017*/min
5.00
1 Normal Stress (ksf)
: . 2.00
4.00 . e . Shear Stress @ End
i | of Pass (ksf)
Shear
3 Pass No.| Stress
:E 3.00 - | (ksf)
E ® 1 1.359
2] [ I 1.431
§ 2.00 &3 1.244
@ @ 4 1.319
5 1179 |
1.00 § O 6 1.256
S 7 1.107
A8 . 12
0.00 Pass 1-2  0.05"min
Pass 3-8 0.6017"min
5.00
Normal Stress (ksf)
4.00
Shear Stress @ End
of Pass (ksf)
& Shear
X3 Pass No.| Stress
2 (ksf)
E ® 1 1.986
& u 2 2.560
”‘:; A3 1.696
& 4 2.292
5 1.568
06 2.226
O 7 1.506
i\ ; A 8 2.167
0.00 p 0-1 2 o Pass 1-2 0.05'/min
Horizontal Deformation (in.) Pass 3-8 0.0017"min
DIRECT SHEAR TEST RESULTS  [ooron b= 28— e poieeron
Consolidated Drained - ASTM D 3080 o= . .
Depth (ft) 30 Limoneira
g Leight Soil Type: Drive
eighion JScil Description:  Olive Sitt (ML) with (CL) lumps 06-06}

DS w Residvaf LB4, R-6 @ 30 rev 06-28-06




ALLUVIUM
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_ | | | ‘
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0 |

0 1000 2000 3000 4000 5000 6000
Normal Stress (psf)
ULTIMATE STRENGTH Values Used
phi = 33 deg Cohesion = 200 psf
pu Project Name: Limoneira
g Leighton DIRECT SHEAR TEST | projectno.: 061852002
SUMMARY DATA Date: 08/2006

C-4-1




Bedrock Ultimate and Residual Values
8000

1 [ [
LB-1 @ 30
LB-2 @ 30’
LB4 @ 30
LB2@70
LB-3 @ 50'
e=@—\/alues Recommended
i O Residual
| = ®= Values Recommended Residual |

5000 [

| X /
4000
o0 o / .

7000

X*XME»>e

6000

Shear Stress (psf)

2000 - L
- -
- -
[ J
L. 0]
- -

1000

0

0 1000 2000 3000 4000 5000 6000 7000 8000

Normal Stress (psf)
Ultimate Strength Recommended
phi = 32 deg Cohesion = 300 psf

Residual Strength Recommended
phi = 18 deg Cohesion = 300 psf

Project Name: Limoneira
DIRECT SHEAR TEST .
i P t No.: 061852-002
Leighton SUMMARY DATA | oo

Date: 08/2006
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Bedrock Peak Strength Values

8000

7000
6000
° | /
X
®

3000
/

Shear Stress (psf)
S
g
\'

LB-1 @ 30’

LB-2 @ 30'

LB-4 @ 30’

LB2 @ 70’

LB-3 @ 50'
=@=\/alues Recommended
I I I

0 1000 2000 3000 4000 5000 6000 7000 8000
Normal Stress (psf)

2000

x B2 » 0

1000(

Peak Strength Recommended
phi = 34 deg Cohesion = 800 psf

Project Name: Limoneira

DIRECT SHEAR TEST .
i =4 ct No.: 061852-002
Leighton SUMMARY DATA rojeet e

]

Date: 08/2006

C- 413




~ MODIFIED PROCTOR COMPACTION TEST
i Leighton ASTM D 1557
Project Name: Limoneira 7 _TestedBy: GEB Date:  02/03/06
Project No.: 031852-001 InputBy: JHW  Dater  02/10/06
Boring No.: HSA-2 Depth () 0-3
Sample No. : B-1

Soil Identification:  Ofive Poorly-graded Sand with Silt {SP-SM)

Preparation Method: X | Moist X | Mechanical Ram
Dry Manual Ram
Mold Volume (ft*) Ram Weight = 10 Ib; Drop = 18 in.
TESTNO. T2 3 4 5 | 6
Wt. Compacted Soil + Mold (g) | 37520 | 38280 | 3825.0 = ]
Weight of Mold (@ | 18520 1852.0 | 1852.0
Net Weight of Soil (9) 1900.0 1976.0 1973.0

Wet Weight of Soil + Cont. (g) | 506.90 47920 | 380.20
Dry Weight of Soil + Cont. (g) ' 47450 | 442.00 @ 342,60

Weight of Container

Moisture Content (%) 7.69 9.53 13.05

Wet Density (pch 126.2 _ 131.3 131.1

Dry Density (pch) 117.2 119.8 115.9 i

Maximum Dry Density (pcf) 1 Optimum Moisture Content (%

PROCEDURE USED 1300 - \\ T T

- 8P.GR. =265

Procedure A : : \ \ /sp. GR.=2.70

Sail Passing No. 4 (4.75 mm) Sieve _ ‘(\k |_~SP.GR =2.75
Mold : 4in. (101.6 mm) diameter ; =1 - \ \\ i
layers: 5 (Five) . . . . . :
Blows per layer : 25 (twenty-five) . ' \ \ \ i
May be used if +#4 is 20% or less 1250 Y\ '

[] ProcedureB _ - \ \ B
Soil Passing 3/8 In. (9.5 mm) Sieve : \ \
N\

\
\
\

Mold: 4in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8 in. is
20% or less

//

120.0

NN
v
T
A

Dry Density (pcf)

] ProcedureC Wi
Soil Passing 3/4 in. (19.0 mm) Sieve " N
Mold: 6in, (152.4 mm) diameter i
layers: S (Five)
Blows per layer : 56 (fifty-six)
Use if +3/8 in. is >20% and +3% in. :

is <30% . \

e

115.0 i ' A\

I~

¥
=

Particle-Size Distribution:

110.0 : 5 v
0.0 5.0 10.0 15.0 20.0
Moisture Content (%)

Atte b_g_ré Li'mits:

L5
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MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: Limoneira _ TestedBy: GEB ~ Date: 01/27/06
Project No.: 031852-001 Input By : JHW Date:  02/10/06
Boring No.: HSA-9 Depth (ft.) 7-10
Sample No. : B-1
Soil Identification: Light Olive Brown Poorly- and with Silt & Gravel / Poorly-graded Sand with Clay &
vel (SP-S SP-SC
Preparation Method: X | Moist E Mechanical Ram
Dry Manual Ram
Mold Volume (ft?) Ram Weight = 10 b.; Drop = 18 in.
TEST NO. 1 2 3 4 5 6

Wt. Compacted Soil + Mold (g) 7357.0 7617.0 7682.0 _

Weight of Mold (g9) . 28120 2812.0 | 2812.0

Net Weight of Soil (@ | 45450 | 4805.0 | 4870.0

Wet Weight of Soil + Cont. (g) | 1072.80 | 1013.40 | 1087.10
_ Dry Weight of Soll + Cont, (g) | 104130 ' 964.60  1015.40 ' i

Weight of Container ) 77.00 | 75.90 74.20 |

Moisture Content (%) 3.27 5.49 7.62 :

Wet Density (pchH) 133.3 1410 | 1429 | ;

Dry Density (pch) 129.1 133,6 132.8 |

Maximum Dry Density {(pcf)

Optimum Moisture Content (%

PROCEDURE USED 135.0

T

Procedure A

SP.GR. =2.70

Soil Passing No. 4 (4.75 mm) Sieve

h\ \\\ SP.GR.=265 |

SP.GR. =275

Mold: 4in. (101.6 mm) diameter
Layers: 5 (Five)

i
\

Blows per layer : 25 (twenty-five) 130.0

—
L~
|1

May be used if +#4 Is 20% or less

L~
L~

Procedure B

Soll Passing 3/8 in. (9.5 mm) Sieve

Mold: 4in. (101.6 mm) diameter

Layers: 5 (Five)

Blows per layer : 25 (twenty-five) 126.0

JEe
/

Use if +#4 is >20% and +3/Bin. is

20% or less

Dry Density (pcf)

Procedure C

Soif Passing 3/4 in. {19.0 mm) Sleve
Mold: 6in. (152.4 mm) diameter

Layers: 5 (Five) 120.0

Blows per layer : 56 (fifty-six)
Use if +3/8 in. is >20% and +34 in.

Is <30%

i tﬁbuﬁon:

115.0

' AN

0.0

10.0 15.0
Moisture Content (%)

5.0 20.0

MXHSA-9, B1 @ 7-10

C-52




i’ Leighton MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: Limoneira ~ TestedBy: GEB Date:  02/03/06
Project No.: 031852-001 InputBy: _JHW  Date:  02/10/06
Boring No.: HSA-5 Depth (ft.) 3-6
Sample No. : B-1

Soil Identification:  Olive Clayey Sand / Silty Clayey Sand (SC) / (5C-SM)

Preparation Method: X | Moist g Mechanical Ram
Dry Manual Ram
Mold Volume (ft?) Ram Weight = 101b,; Drop = 18 in.
B TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 3675.0 | 3763.0 37640
Weight of Mold (@ 18520 1852.0 | 1852.0 ]
Net Weight of Soil (@) 1823.0 1911.0 1912.0

Wet Weight of Soil + Cont. (g) 469.40 429.80 433.50

Dry Weight of Soil + Cont. (g) | 443.00 | 397.30 | 394.30

Weight of Container (g 55.00 54.40 54.00

Moisture Content (%) 680 | 9.48 | 1152
Wet Density (pch 121.1 126.9 127.0 '
Dry Density (pch) 113.4 115.9 113.9

Maximum Dry Density (pcf) Optimum Moisture Content (%)

130.0 - ey -
PROCEDURE USED '. \ \ [ T

- : = SP.GR. =265 -
[X] Procedure A _ \ \ —|_.sP.GR.=2.70

Soil Passing No. 4 (4.75 mm) Sieve | SP.GR. =275
Mold: 4in. (101.6 mm) diameter :

Layers: 5 (Fve) :
Blows per layer : 25 (twenty-five) : . \
May be used if +#4 is 20% or less 125.0

[] procedureB : \ \ \
Soil Passing 3/8 in, (9.5 mm) Sieve )

Mold : 4in. (101.6 mm) diameter
layers: 5 (Five)

Blows per layer : 25 (twenty-five)
Use if +#4 is >20% and +3/8 in. is
20% or less

Procedure C .
Soil Passing 3/4 in. (19.0 mm) Sieve - " . \
Mold : 6in. (152.4 mm) diameter i :
Layers: 5 (Five) p Ny

\ H

/’;
L1

//

120.0

A
-
A

okrd
T
7

Dry Density (pcf)

Blows per {ayer : 56 (fifty-six) 115.0 \
Use if +3/8 in. is >20% and +% in. :
is <30%

L
.
L~

L

7

110.0 ¢
0.0 5.0 10.0 15.0 200

Moisture Content (%}

MX HSA-5, 8-t @ 3-6
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~ EXPANSION INDEX of SOILS
% Leighton ASTM D 4829

Project Name: Limoneira Tested By:  CM Date:  01/31/06
Project No. : 031852-001 Checked By: _ JHW Date:  02/10/06
Boring No.: HSA-2 Depth (ft.) o
Sample No. : B-1
Soil Identification:  Olive Poorly-graded Sand with Silt (SP-SM)
Dry wt. of Soi} + Cont. (9) _1000.00
Wt. of Container No. (g) 0.00
Dry Wt. of Soil (@ : 1000.00
Weight Soil Retained on #4 Sieve 000 .
Percent Passing # 4 I_ 100.00
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 1.0050
Wt. Comp. Soil + Mold  (g) 604.10 42070 |
Wt. of Mold (9) 207.00 0.00
Specific Gravity {Assumed) 2.70 2.70
Container No. 0 )
Wet Wt. of Soil + Cont. (g) 809.00 627.70
Dry Wt. of Sail + Cont. (@) 738.80 569.60
Wt. of Container  (g) 0.00 207.00
Moisture Content (%) 9.50 16.02
WetDensity —  (pcf) ¢ 119.8 126.3
Dry Density (pch - 109.4 108.8
Void Ratio 0.541 ~ 0.549
Total Porosity - 0.351 0.354
Pore Volume (cc) L 727 73.7
Degree of Saturation (%) [ S meas] | 47.4 78.8
SPECIMEN INUNDATION In distilled water for the period of 24 h or expansion rate < 0.0002 in./h
Date Time . Pressure (psi) Elapzs;«ljn:l)"lme Dial F({:.‘a;:l ings
01/31/06 : 9:59 1.0 0 _ 0.0990
01/31/06 Q 10:09 » 1.0 10 0.0990
| _ Add Distilled Water to the Specimen o
01/31/06 16:00 1.0 351 0.1040
02/01/06 8:00 1.0 T ! 0.1040
02/01/06 9:00 1.0 1371 i 0.1040
Expansion Index (EI meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 5.0
Expansion Index ( EI ) o = EI meas - (50 -S meas)x((65+EI meas) / (220-S meas)) 4
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~1 EXPANSION INDEX of SOILS
g Leighton ASTM D 4829
Project Name: Limoneira TestedBy: CMC  Date:  01/31/06
Praoject No. ; 031852-001 Checked By:  JHW Date:  02/10/06
Baring No.: HSA-3 Depth (ft.) 7-10
Sample No. : B-1 .
Soil Identification:  Yellowish Brown Silty Sand / Poorly-graded Sand with Silt (SM) / (SP-SM)
Dry Wt. of Soil + Cont. (@ 1000.00
Wt. of Container No. (@ 0.00
Dry Wt. of Sail (@ 1000.00
Weight Soll Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test After Test
| _Specimen Diameter  (in.) 4.01 400
Specimen Height (in.) 1.0000 0.9990
Wwt. Comp. Soil + Mold (g) 643.00 _ 441.60
Wt. of Mold (g) 209.80 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. 8] 0
Wet Wt. of Soil + Cont.  (9) 820.50 651.40
Dry Wt. of Soil + Cont.  (g) 752.70 i 607.20
Wt. of Container ()] 0.00 ' 209.80
| Moisture Content (%) 9.01 11.12
Wet Density (pcf) 130.7 133.3
Dry Density (pch 119.9 120.0
Void Ratio 0.406 0.405
Total Porosity 0.289 0.288
Pore Volume {cc) 59.8 59.6
Degree of Saturation (%) [ S mess] 59.9 74.2

SPECIMEN INUNDATION

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

Date Time Pressure (psi) Elapsefj Time bial R.eadings
| ) (min.) (in.)
01/31/06 11:54 1.0 0 - 0.0590
01/31/06 12:04 1.0 i 10 0.0530
Add Distilled Water to the Specimen _ ]
01/31/06 16:01 1.0 237 0.0530
02/01/06 8:03 1.0 1199 0.0530
02/01/06 9:03 1.0 1259 0.0530
Expansion Index (El meas}) = ({Final Rdg - Initial Rdg) / Initial Thick.) x 1060 0.0
Expansion Index ( EI ) o = EI meas - (50 -S meas)X{{65+EI meas) / (220-S meas)) 4

&2
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EXPANSION INDEX of SOILS

ASTM D 4829
Project Name: Limoneira TestedBy: CMC  Date:r  01/31/06
Project No. : 031852-001 Checked By: JHW Date:  02/10/06
Boring No.: HSA-5 Depth (ft.) 3-6
Sample No. : B-1
Soil Identification:  Olive Clayey Sand / Sitty Clayey Sand (SC) / (SC-SM)
Dry Wt. of Soil + Cont. (@) 1000.00
Wt. of Container No. [(9)] 0.00 B
Dry Wt. of Soil (9) 1000.00
Weight Soil Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test | After Test
Specimen Diameter (in.) 4.01 4.01
| Specimen Height {in.) 1.0000 1.0320
Wt. Comp. Soil + Mold_ {(g) 599.00 440.40
Wt. of Mold (g) 188.30 0.00
Specific Gravity (Assumed) 270 2.70
Container No. . B 0 0
Wet Wt. of Soil + Cont. {g) i 787.80 628.70
Dry Wt. of Soil + Cont. (g) 712.90 559.90
| Wt. of Container (g) 0.00 188.30
Moisture Content (%) 1051 18.51
Wet Density (pef) 123.9 128.7
Dry Density {pch) 112.1 108.6
Void Ratio 0.504 0.552
Total Porosity 0.335 0.356
Pore Volume (<) 69.3 76.0
Degree of Saturation (%) [ S meas] 56.3 90.5

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h
) Elapsed Time Dial Readings
Date ) Time Pressure (psi) (min) i)
| 01/31/06 1119 1.0 B 0 0.1210
01/31/06 11:29 1.0 10 0.1210
Add Distilled Water to the Specimen o
01/31/06 i 16:01 1.0 272 0.1500
| 02/01/06 8:02 1.0 1233 0.1530 |
02/01/06 9:02 1.0 1293 0.1530
Expansion Index (Elmeas) = ((Final Rdg - Initial Rdg) / Initiel Thick.) x 1000 32.0
Expansion Index ( EL ) w = EI meas - (50 -5 meas)x((65+E] meas) / (220-S meas)) 36

C
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~] EXPANSION INDEX of SOILS
i Leighton ssD 4g29

Project Name: Limoneira Tested By: CMC Date: 01/31/06
Project No. : 031852-001 B Checked By: JHW  Date: 02/10/06
Boring No.: © HSA-6 Depth (ft.) 25
Sample No. : B-1
Soll Identification:  Dark Yellowish Brown Clayey Sand (SC)
Dry Wt. of Soil + Cont. (a) [_ 1000.00
Wt. of Container No. {9) i 0.00
Dry Wt. of Soil (@) : ~1000.00 |
Weight Soil Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN | Before Test After Test
Specimen Diameter  (in.) 4.01 P 401
Specimen Height ~ (in.) 1.0000 1.0270
Wt. Comp. Soil + Mold  (g) 604.50 438.50
Wt. of Mold ()] 190.60 0.00
Specific Gravity (Assumed) N 2.70 2.70
Container No. o 0
Wet Wt. of Soil + Cont. (@) 778.10 629.10
_Dry Wt. of Soll + Cont. (g) 701.00 563.50
Wt. of Container (9) 0.00 190.60
Moisture Content (%) 11.00 17.59
Wet Density (pch . 124.8 128.8
Dry Density (pch) 1125 109.5
Void Ratio 0.499 0.539
Total Porosity 0.333 0.350
Pore Volume (cc) 689 74.5 3
Degree of Saturation (%) { S meas] 59.5 88.1

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h

. Elapsed Time Dial Readings
Date .. :ﬁme Pressure (psi) (min.) ] (in)
01/31/06 10:44 1.0 0 L 0.1370
01/31/06 10:54 1.0 10 ' 0.1360
___Add Distilled Water to the Specimen
01/31/06 16:01 1.0 307 0.1600
02/01/06 8:00 1.0 1266 0.1640 -
___02/01/06 : 9:00 1.0 1326 0.1640
Expansion Index (Elmeas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 28.0
Expansion Index (ET) = EI meas - (50 -5 meas)X((65+EI meas) / (220-S mess)) 34
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SOIL RESISTIVITY TEST
DOT CATEST 532/ 643

Project Name:  Limoneira
Project No. : 031852-001
Boring No.: HSA5
Sample No. : B-1

Soil Identification:

Olive (SC) / (SC-SM)

Tested By : cMC_
Data Input By: JHW
Depth (ft.) : 36

Date: 02/07/06

specmen | Weter Q‘fgﬁg Resistance | Soil Moisture Content (%) (MCi) 1407 |
No, | Added(mD| oo ot | Reading ) Resistivity Wet Wt. of Soil + Cont. (@) _ | 214.82
(Wa) Mg | ©m | (ohm-cm) Dry We. of Sail + Cont. (g) 192.84
1 50 18.46 310 2091 Wt. of Container _ (g) 36.63
2 150 27.23 250 1687 | Container No. 5
3 250 36.01 270 1821 Initial Soil Wt, (g) (Wt) 1300.00
4 Box Constant | 6.746
5 i MC =({(1+Mci/100)x(Wa/Wi+1))-1)x100
Min. Resistivity l Moisture Content Sulfate Content Chloride Content Soil pH
(chm-gm) | (%) (ppm) (ppm) pH | Temp.(°0)
DOT CA Test 532 / 643 DOT CA Test 417 Part 11 DOT CA Test 422 DOT CA Test 532 / 643

2200

2100

2000

1900

Soil Resistivity (ohm-cm)

1700

1600

15.0

20.0

250

300

35.0 40.0

Moisture Content (%)
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Project Name:
Project No. :
Boring No.:
Sample No. :

SOIL RESISTIVITY TEST
DOT CATEST 532/ 643
Limoneira Tested By : GB
031852-001 Data Input By: JHW
HSA-9 Depth (ft.) : 7-10
B-1

Soil Identification:

Light Olive Brown (SP-SM)g / {SP-SC)g

Date: 02/07/06
Date:  02/10/06

Adjusted

) Water A Resistance Soil Moisture Content (%) (MCi) 8.01
Specimen Moisture - o
No. | Added(m)| oo ¢ | Reading | Resistivity Wet Wt. of Soil + Cont. (g) 227.29
(Wa) ) (ohm) | (ohm-cm) Dry W, of Sail + Cont. (g) 21522 |

1 100 16.32 940 6341 W, of Container  (g) . 64.62

2 150 20.48 930 6274 | Container No, C

3 1 200 24.63 940 6341 Initial Soil Wt. (@)  (WE) _1300.00

4 | Box Constant 6.746

5 MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity Moisture Content Sulfate Content Chloride Content Soil pH

(chm-cm) | (%) (ppm) (ppm) pH Temp. (°C)

DOT CA Test 532 / 643 por g’;‘;ﬁt a7 DOT CA Test 422 DOT CA Test

Soil Resistivity (ohm-cm)

6340

€320

6300

6280

6260

6240
15.0

20.0

Moisture Content (%)

250

(-1
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APPENDIX D

SLOPE STABILITY ANALYSES
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Project Number 031852-001
April 19, 2007

APPENDIX D

SLOPE STABILITY ANALYSES

General

Representative Geotechnical Cross-Sections were selected to analyze the stability of the natural
slopes with respect to the slope geometry and anticipated geologic conditions (bedding structure,
and/or other adverse geologic conditions). Slope stability analyses were performed using the
computer ‘program GSTABL7 with STEDwin version 2. Bishops’ Modified Method and
Spencer’s Method were used to analyze the slip surfaces.

Shear Strength Parameters

The design shear strength parameters used in the analyses were developed based on our shear tests
performed in our laboratory on representative samples and review of our reports pertaining to
subject site. Details and results of the tests are presented in Appendix C. The earth material
strength parameters used in the analyses are presented in Table D-1. '

Stability Analysis -

Slope stability analyses were performed for 10 sections, designated A-A', B-B', B2-B2', B3-B3/,
C-C, D-D', E-F', G-G', H-H', and I-I'. The geologic sections are presented on Plate 2 and their
locations are shown on Plate 1. The results of the analyses are summarized in Table D-2, and are
presented graphically for each section at the end of this appendix.

The analyses of the existing slope were performed to determine if the slope had a sufficient factor
of safety to satisfy the County of Ventura requirements. The existing natural slope at the analyzed
sections does not meet the minimum required factors of safety. Therefore, some mitigation is
required; as discussed in the following paragraph, a structural setback line is proposed as
mitigation. '

To establish the structural setback line, we held the top of the slope at its existing location and
analyzed various inclinations of the slope until a factor of safety of at least 1.50 was obtained for
the static condition and 1.1 for the pseudostatic condition. The materials within the imaginary
flattened slope were assumed to consist of the same Saugus Formation bedrock as the existing
slope. The setback line location corresponds to the toe of the imaginary slope and is shown on
Plate 1 and on the geologic sections on Plate 2.

<

Leighton
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Project Number 031852-001
April 19, 2007

. TABLE D-1

Design Shear Strength Parameters for Slope Stability Analyses

Static Pseudostatic
Angle of Angle of Saturated
Material Cohesion . | . Internal Cohesion ~Internal Bulk
{psf) Friction (psf) Friction Density
(degrees) (degrees) (pcf)
Landslide Material 300 12 400 18 130
Alluvium (Qal) 200 33 : 200 33 130
Bedrock
(Saugus Formation) _
Cross Bedding 300 32 800 34 130
Along Bedding 300 18 300 18 130
é’
D-3 .
Leighton
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<

Table D- 2
Summary of Slope Stability Analysis
Cross- Figure Condition Factor of Safety
Section Set
Toe Setback
A-A' D-1 Static 1.53
D-2 Pseudostatic 1.15
Toe Setback
B_Br D'3 STBﬁC 1-52
D-4 Pseudostatic 1.17
: Toe Setback
, D-5 Static 1.53
B2-B2 D-6 Pseudostatic 1.15
Toe Setback
, D-7 Static 1.52
B3-B3 D-8 | Pseudostatic 1.11
Toe Setback .
cC D-9 Static 1.52
: D-10 Pseudostatic 1.23
Toe Setback
D-D’ D-11 Static 1.52
D-12 Pseudostatic 1.34
Toe Setback
GG D-13 Static 1.52
D-14 Pseudostatic 1.30
Toe Setback
H-HY D-15 Static 1.52
D-16 Pseudostatic 1.10
Natural Slope
E-E' D-17 Static 2.45
D-18 Pseudostatic 1.57
Natural Slope
LT D-19 Static 1.59
D-20 Pseudostatic 1.30
D-4

Leighton
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_Consultants
International

To: LEIGHTON AND ASSOCIATES, INC.
801 South Victoria Avenue, Suite 105
Ventura, California 93003

Attention: Mr. Andy Hillstrand

Subject: Report, Age Estimates of the Near-Surface Deposits in Support of a Fault
Trenching Study Conducted by Leighton and Associates in the Limoneira East
Area 1 Site, in the Santa Paula Area of Unincorporated Ventura County,
California
Leighton and Associates, Inc. Project No. 031852-002

Dear Mr. Hillstrand,

Earth Consultants International, Inc. (EC1) is pleased to submit this report summarizing the
results of a soil-stratigraphic and dating study that we conducted at your request at the
Limoneira East Area 1 site near Santa Paula, in Ventura County, California. The purpose of our
study was to estimate the age of the sediments exposed in a trench that Leighton and
Associates (Leighton) excavated to determine whether or not sediments older than about
11,000 years old (pre-Holocene) were exposed in the excavation. To that end, we described a
representative soil profile and collected, cleaned and submitted samples of detrital charcoal for
dating using radiometric (carbon-14) techniques. At your request, we also reviewed the
exposure to look for possible evidence of faulting and/or tectonic deformation. Specifics about
the tasks we conducted, the methodology that we used, and the results of our study are
provided in the sections that follow.

Leighton refers to the trench reviewed for this study as Excavator Trench ET-1. The trench was
located near the northeastern edge of the property, and was placed across the mapped trace of
an inferred fault shown in Division of Mines and Geology (DMG) Open-File Report 75-6 (Gay,
1975). The trench was approximately 370 feet long, as much as 20 feet deep, and benched for
stability purposes.

SCOPE OF WORK

As briefly discussed above, the tasks that we completed for this study include:

150 El Camino Real, Suite 212 (@ Tustin @ California @ 92780
Telephones: (714) 412-2654 & 544-5321 @ Facsimile: (714) 544-5553
' ® www.earthconsultants.com
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» Conducted two site visits to review the exposure for possible faulting or folding, to
observe the sediments exposed in the excavation, to make a representative soil profile
description, and to collect soil and charcoal samples. The soil profile described is
representative of the alluvial sediments exposed throughout most of the trench, and the
profile extended from the ground surface down to the bottom of the excavation.

«  Compared our soil observations and soil description made at the site to those of soils
previously described in this area of Ventura County that have also been dated using
absolute dating methods (Rockwell, 1983; Rockwell et al., 1984; Rockwell et al.,
1985). This allowed us to estimate the approximate age of the soils, and therefore, the
minimum age of the sediments exposed in the trench.

» Cleaned and submitted three samples of detrital charcoal to a radiocarbon dating
laboratory for analysis. The dating results were then corrected using the calibration
curves of Stuiver et al. (1998) to obtain an age of the samples in years before present
(see Appendix B). These results were reviewed for agreement with the soil-age
estimates.

«  Prepared this report to serve as an appendix to your geotechnical report for the site.

BACKGROUND and METHODOLOGY

The term soil as used herein refers to a natural body consisting of layers {or horizons) of
mineral and/or organic material that are different from the underlying geologic material in their
“morphological, physical, chemical and mineralogical properties and their biological
characteristics” (Birkeland, 1984). These differences are the result of weathering and the
effects of five main soil-forming factors: parent material, climate, slope or topography,
organisms, and time (Jenny, 1941). Time is an important factor because the longer a geologic
deposit is exposed to the effects of weathering and soil formation, the better developed the soil
characteristics become. We take advantage of this factor when using soils to estimate the age
of the deposits.

Soil development occurs on stable geomorphic surfaces (a stable surface is one that is not
being impacted by deposition or erosion). Soil development typically starts to occur as soon as
a surface stops being eroded or deposited on. Therefore, in some environments, such an
alluvial plain or alluvial fan, it is not uncommon to find several weak to moderately well
developed buried soils that rest one upon the other, sometimes separated by unaltered
sediments (the parent material). The soils represent periods of sub-aerial weathering and soil
formation that occurred in between periods of alluvial deposition. In these environments, the
age of the underlying primary deposits is best estimated by summing the age of the individual
overlying buried soils. Soil age estimates provide a minimum age for the deposits that the soils
formed into, especially in depositional environments such as this one, where periods of soil
formation may occur in between erosional and depositional events. Furthermore, portions of
soil horizons, and sometimes even entire soil horizons may be removed (truncated) from the
area by erosion, further limiting the reliability of soils as indicators of the age of the geological
deposits that the soils formed into. Nevertheless, if these limitations are recognized and taken
into account, soils developed in alluvial fan environments can still provide useful information.
In areas where suitable datable materials such as charcoal are not available, soil-age
estimations are particularly useful.

Age Estimates, Limoneira Site, Santa Paula Page 2
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We made one soil profile description for this study. The profile, described at about Station
1+66, is representative of the soils we observed elsewhere in the trench. We described the soil
profile according to the characteristics and nomenclature set forth by the Soil Survey Staff
(1975, 1992) and Birkeland (1984, 1999). Colors of the soil horizons and parent material were
recorded using a Munsell Soil Color Chart. We looked for, among other characteristics, the
thickness of the B soil horizons, the presence of clay films or stains on soil ped faces and clasts
and in between sand grains (referred to as bridges), the color (reddening) of the soils, and the
looseness or induration of the sediments. We used these characteristics to evaluate whether the
soils exposed in the trench are Holocene (less than about 11,000 years old) or pre-Holocene
(more than about 11,000 years old). The soil profile description is provided at the end of this
report, in Appendix A.

These soil characteristics were then compared to the soil characteristics described by Rockwell
et al. (1984), and Rockwell et al. (1985) in this area of Ventura County.

FINDINGS

Geologic Units

From north to south, and bottom to top, the trench exposed a sequence of tilted, older alluvial
fan deposits (Unit D in the trench log) overlain by finer-grained, organic-rich colluvium (Unit C).
The colluvium was locally removed nearly in its entirety by erosion, forming-discantinuous
pockets of dark brown clayey gravel. The colluvium is in turn overlain by coarse-grained
alluvial fan and fluvial sediments (Unit B). These sediments were shed off of the hillside to the
north, and from Orcutt Canyon to the northeast, and then re-deposited in channels cut into the
underlying sediments. Several nested channel sequences were mapped throughout the trench,
typically fining upward from a layer (lag) of cobbles and/or boulders at the bottom. Bedding
within these deposits is generally poor. The entire sequence is overlain by an A soil horizon, the
top of which shows evidence of disturbance, possibly due to the agricultural activities that have
been ongoing at the site in the past several decades. In the area where the soil profile was
described, the A horizon was capped by four distinct layers of artificial fill consisting of reworked
soils.

The alluvial fan sediments observed throughout most of the section typically consist of gravelly
sand to silty sand (loamy sand to sandy loam) with many to abundant pebbles, cobbles and
boulders. The parent material for these deposits is reworked Saugus Formation, a Quaternary-
aged non-marine unit that crops out upslope, as well as alluvium derived from the Eocene
sedimentary rocks that comprise the hanging wall of the San Cayetano fault.  The Saugus
Formation is characterized by abundant clasts of the older Monterey Formation; the aliuvial fan
deposits observed in the trench contained far less Monterey clasts.

Soils

Soil formation within the fluvial and alluvial fan sequence is represented by a stacked series of
weak to moderately developed soils that rest one upon the other. Unaltered parent material was
not observed in the profile described for this study. The soils represent periods of sub-aerial
weathering and soil formation that occurred in between periods of alluvial erosion and
deposition.

Age Estimates, Limoneira Site, Santa Paula Page 3
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The surface (A} soil horizon is a very dark grayish brown (10YR 3/2) fine to coarse sandy loam
with gravel, pebbles and cobbles. This horizon is more than 1 meter thick, indicating that it is
cumulic (that is, has continued to receive input of sediment from the slope above). The
underlying characteristic B soil horizon is a fine to medium sandy loam with 10YR hues and
chromas between 3 and 4, for a color index of 4 to 5 (Rockwell et al., 1984; Rockwell et al.,
1985). The argillic B soil horizon is 67 cm thick, has moderate fine to medium subangular
blocky soil structure. The upper part of the Bt horizon (2Bt1) has few to common thin and
moderately thick clay films on ped faces; the lower part of the horizon (2Bt2) has common
moderately thick clay films on ped faces.

Halfway through the profile we observed a buried A soil horizon that is being overprinted by
illuvial clay, so that portions of the horizon now have the characteristics of a “juvenile” argillic
soil (Btj), with few thin clay films observed locally. This horizon is 48 cm thick, has 10YR hues
and low chroma (2.5) when wet. The buried A horizon is underlain by two argillic (Bt} soil
horizons that combined are 146 cm thick and consist of brown (10YR 4/3) gravelly to pebbly
loamy sand to sandy loam with weak to moderate fine angular to subangular blocky structure.
These horizons have few to very few thin to moderately thick clay films. These characteristics
are generally consistent with the characteristics of the Qt, - Orcutt 1 surface described by
Rockwell et al. (1984, 1985). The Qt, soils are inferred by Rockwell et al. (1985) to be 8 t0 12
thousand years old; the sediments on which these soils developed are older.

At the bottom of the profile we observed a truncated, brown (7.5YR 4/3) buried A soif horizon
consisting of fine to medium sandy loam. This horizon, which is at least 78 cm thick, has
moderate to strong coarse angular blocky structure and very few thin clay films, indicating minor
translocation of clay from the overlying deposits.

Although not part of the soil profile at station 1+66, the north end of the trench exposed older
alluvial sediments that were interpreted by Leighton as Saugus Formation. As indicated above,
the sediments in this portion of the trench do not have as many Monterey Formation clasts as is
typical of the Saugus Formation. This older alluvial fan deposit had a strong soil developed in it,
with many moderately thick to thick clay films on clasts and common thin to thick clay films in
pores. The clay film colors are 7.5YR 4/5 when moist whereas the mixed color of the argillic
horizon is 10YR 4/5 when moist. Comparing this profile to those described and dated by
Rockwell et al. (1985) suggests that this profile was exposed at the surface for about 30 thousand
years (equivalent to a Qts, soil). Considering that it has been buried for at least 8 to 12 thousand
years based on the strength of the surface soil at the site, this suggests that the underlying deposit
correlates with the Qt, alluvial fan deposits in Orcutt Canyon, estimated at 40 to 55 thousand
years old.

Radiocarbon Dating Results

Although the soils exposed in the trench could be readily compared to soil profiles from the
same area that have been dated, small samples of charcoal that could be used to obtain absolute
ages of the sediments were observed in some sections of the trench. To that end, we collected
several samples of detrital charcoal and charcoal-looking material, in addition to one sample of
organic-rich sediment. The samples were cleaned and reviewed with a hand-lens and/or
microscope to be certain of their organic nature before sending them off to the laboratory. At
least one of the samples proved not to be charcoal, but rather a black fragment of lithic (bedrock)

Age Estimates, Limoneira Site, Santa Paula Page 4
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material or manganese oxide. Ultimately, we submitted three samples to the CAMS facility at
Lawrence Livermore National Laboratory for testing.

Sample SP '“C-1 was collected from the colluvial sediment (Unit C) exposed near the north end
of the trench, at Station 3+04 and an approximate depth of 9 feet (2.7 meters). This colluvium
with weak A soil horizon development overlies the older alluvium that correlates with the Qt;
soils of Rockwell et al. (1984; 1985). The sample consisted of several small fragments of
charcoal with visible wood grain. The calibrated age of this sample is 18.6 = 0.6 thousand years
before present (ka BP) (see Appendix B).

Sample SP '*C-4 was a bulk soil sample collected from a very weak buried A horizon within and
near the base of the Q, alluvium, near Station 1+65, at a depth of about 18 feet (5.5 m). The
bulk sample was washed through a 125-micron screen to search for detrital charcoal, and one
small (10 mg) sample was recovered by this method. The results of the laboratory analysis
indicate that this sample has a calibrated age of 17.6 +0.6/-1.5 ka BP (see Appendix B).

Sample SP "C-3 was a bulk soil sample collected from Station 0+86 at an approximate depth of
15.5 feet (4.7 meters). The sediments in this area appear to be similar to the Qt, sediments
described farther to the north, although channel cutting relationships (as shown on the log)
indicate that these deposits are stratigraphically lower, and therefore older, than the sediments
that we described in our soil profile. If this is the case, it is possible that these deposits correlate
with the Qt; sediments of Rockwell et al. (1984; 1985) that are estimated to be 15 to 30
thousand years old. The sample dated from this unit yielded an age beyond the age range for
radiocarbon dating, of greater than 53 thousand years. This is most likely re-worked charcoal,
and is not representative of the true age of these deposits as the stratum from which the sample
was recovered is stratigraphically above the colluvium that yielded sample SP *C-1.

The first two radiocarbon dating results are very similar and overlap. Significantly, they are also
in stratigraphic order, with SP "C-4 coming from sediment that is interpreted to be
stratigraphically higher, and younger than the colluvium from which .SP "C-1 was collected.
These dates are also in complete agreement with the soil age estimates for the Qt, surface of
Rockwell et al. (1984; 1985).

Fauits and Folds

Although we reviewed the entire length of the trench for possible faulting of the sediments, we
paid particular attention to the area at and near the break in slope, where Gay (1965) inferred
a fault. We concluded that these deposits, which are Pleistocene in age (as discussed above)
are not faulted, indicating that there is no active fault there. Similarly, there were no faults
observed along the entire length of the trench.

The sediments, however, are tilted. Rockwell {1983) profiled several canyons in the area,
including Orcutt Canyon, and determined that the modern, undeformed alluvial fan sediments
in this region dip 5.5 to 6 degrees. The older alluvial deposits exposed at the north end of the
trench (Unit D) dip approximately 24 degrees, meaning that these sediments have been tilted
approximately 19 degrees since they were deposited 40 to 55 thousand years ago. This
resolves in a rate of tilt of about 0.3 to 0.5 degrees in 1,000 years. The more recent alluvial
sediments (Unit B2) dip about 11 degrees, as measured from the log. Using an age for these
sediments of about 12 to 15 thousand years and a tilt of 5 degrees yields essentially the same
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rate of tilt, suggesting that tilting of the area has been ongoing for tens of thousands of years
and is still ongoing.

The tilting results from folding of the footwall of the surface trace of the San Cayetano fault,
located to the north (Rockwell, 1983; 1988). The entire footwall is folded between Sespe
Creek to the east and Sulphur Mountain to the west, suggesting that the San Cayetano fault is
partially blind west of Sespe Creek.

SUMMARY

At your request, EC| has conducted a study to estimate the age of the soils and deposits
exposed in a trench that Leighton excavated across an inferred fault at the foot of the Topatopa
Mountains, to the east of the city of Santa Paula, in Ventura County, California. The trench
was excavated to a depth of about 20 feet to ensure that Pleistocene sediments were exposed
at depth. Using both soil stratigraphic age estimation methods, and radiocarbon dating of two
charcoal samples, we conclude that the surface soils exposed along most of the length of the
trench are 8 to 12 thousand years old, and the sediments that these soils have developed in are
late Pleistocene in age (>16 thousand years old).

The Pleistocene sediments exposed in the trench are unfaulted, indicating that there is no
active fault extending through the area exposed. However, the deposits observed are tilted, at
arate of tilt of between 0.3 to 0.5 degrees per 1,000 years. This tilting is related to movement
on a blind component of the San Cayetano fault.

We trust that the information presented above provides you the information you need at this
time. We appreciate the opportunity to be of service on this project.

Respectfully submitted for
EARTH CONSULTANTS INTERNATIONAL, INC.

QVZ»'Z—%TA %MW

Tania Gonzalez, CEG 1859 Thomas K. Rockwell, PhD
Project Consultant Sr. Project Consultant
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APPENDIX A: SOIL DESCRIPTION

Excavator Trench ET-1 at the Limoneira East Site 1 near Santa Paula, Ventura County

Leighton and Associates, Inc.

Profile No. 1 — Trench ET-1 @ Station 1+66

Depth (cm)

Horizon

Description

0-129

Afu

Artificial Fill: 4 separate layers; clear to gradual smooth boundary.

129 - 155

Ap

Fine to coarse SANDY LOAM with fine to coarse gravel and pebbles;
very dark grayish brown (10YR 3/2) when moist and dry; strong medium
subangular blocky structure; firm when moist, slightly sticky and plastic
when wet; gradual smooth boundary; more weathered clasts than
horizon below; compacted and disturbed by agricultural activities.

155 - 241

Fine to coarse SANDY LOAM with fine to coarse gravel, pebbles and
some cobbles; very dark grayish brown (10YR 3/2) when moist and
slightly moist; moderate medium subangular blocky soil structure; firm
when moist, sticky and slightly plastic when wet; clear to gradual wavy
boundary; pinhole-sized pores; rounded pebbles and cobbles in upper
part of horizon, boulders up to 27 cm in diameter in lower part.

241 -271

2Bt1

Fine to medium SANDY LOAM with fine to coarse gravel and
pebbles; brown to dark yellowish brown (10YR 4/3.5) when slightly
moist (field conditions); brown (10YR 4/3) when moist; moderate fine
to medium subangular blocky soil structure; very firm when moist,
non-sticky and slightly plastic when wet; common thin and few
moderately thick clay films on ped faces, few thin and very few
moderately thick clay films coating clasts, very few thin clay films
lining pores; clear wavy boundary; unit has localized fine to coarse
gravel channels, clasts in channels are more angular than clasts in rest
of unit.

271 -302

2Bt2

Fine to medium SANDY LOAM with fine to coarse gravel, pebbles and
cobbles; dark yellowish brown (10YR 4/4) when slightly moist (field
conditions), brown (10YR 4/3) when moist; moderate fine to medium
subangular blocky soil structure; very firm when moist, slightly sticky
and slightly plastic when wet; common moderately thick clay films on
ped faces, few moderately thick clay films bridging grains, few thin clay
films lining pores, many moderately thick clay films coating clasts; clear
to gradual smooth boundary; rounded boulders to 25 cm in diameter.

302 - 350

3Ab/3Bij

Fine to medium SANDY LOAM with fine to coarse gravel, pebbles and
cobbles; dark brown (10YR 3/3) when slightly moist (field conditions),
dark grayish brown to brown (10YR 4/2.5) when moist;, weak fine to
medium subangular blocky soil structure; friable to firm when moist,
slightly sticky and slightly plastic when wet; clay films present locally
where the unit contains primarily medium-sized gravel; in these areas,
there are few thin clay films on ped faces and coating clasts; clear wavy
boundary; pinhole-sized pores; scattered rounded boulders.

350 - 402

3Bt3

Pebbly fine to coarse SANDY LOAM with fine gravel and cobbles; dark
yellowish brown (10YR 4/4) when slightly moist (field conditions),
brown (10YR 4/3) when wet; moderate fine angular blocky soil
structure; firm when moist, non-sticky and slightly plastic when wet;
very few moderately thick clay films on ped faces, few thin and very
few moderately thick clay films lining pores, common moderately thick
clay films coating clasts; clear wavy boundary; few rounded boulders to
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37 c¢m in diameter.

402 - 496 3Bt4

Gravelly LOAMY fine to coarse SAND with common pebbles and
cobbles; dark yellowish brown (10YR 4/5) when slightly moist, brown
(10YR -4/3) when moist; weak very fine subangular blocky sail structure
to single-grained; friable to loose when moist; slightly sticky and slightly
plastic when wet; very few thin clay films lining pores, few moderately
thick clay films coating clasts; clear to gradual wavy boundary; few
boulders to 10 cm in diameter.

496 - 574+ | 4Ab2/4Btj2

Fine to medium SANDY LOAM with some gravel, pebbles, and
cobbles: brown (7.5YR 4/4) when slightly moist, brown (7.5YR 4/3)
when moist; moderate to strong coarse angular blocky soil structure;
firm when moist, non-sticky and slightly plastic when wet; very few very
thin clay films on ped faces, very few thin clay films coating clasts;
boundary not observed:; few rounded cobbles and common pebbles.
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APPENDIX B: RADIOCARBON DATING CALIBRATION RESULTS

SP 14C-1

Radiocarbon Age BP 15505 +/- 45
Calibrated age(s) cal BC 16572

Reference (Stuiver et al., 1998a)

cal AD/BC age ranges obtained from intercepts (Method A):
one Sigma** cal BC 16867 - 16296
two Sigma** cal BC 17178 - 16036

Summary of above:

maximum of cal age ranges (cal ages) minimum of cal age ranges:
1 sigma cal BC 16867 (16572) 162906

2sigma cal BC 17178 (16572) 16036

cal AD/BC age ranges (cal ages as above)
from probability distribution (Method B):

# %areaenclosed  cal BC age ranges relative area under

4 probability distribution
# 68.3 (1 sigma} cal BC 16853 - 16291 1.000

# 95.4 (2 sigma) cal BC 17150 - 16050 1.000

SP 14C-4

Radiocarbon Age BP 14690 +/- 40
Calibrated age(s) cal BC 15634

Reference (Stuiver et al., 1998a)

cal AD/BC age ranges obtained from intercepts iMethod A):
one Sigma** cal BC 15898 - 15384
two Sigma** cal BC 16177 - 15147

Summary of above:

maximum of cal age ranges (cal ages} minimum of cal age ranges:
1 sigma cal BC 15898 (15634) 15384

2 sigma cal BC 16177 (15634) 15147

cal AD/BC age ranges (cal ages as above)
from probabitity distribution {(Method B):

# % areaenclosed  cal BC age ranges relative area under
probability distribution

# 68.3 (1sigma} cal BC 15891 -15377 1.000

# 95.4 (2sigma) cal BC16165- 15144 1.000
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