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APPENDIX B1
LABORATORY TESTING

B1.1 General

The laboratory testing program performed for this investigation by GDC included
determination of Moisture Content, Dry Unit Weight, Atterberg Limits,
Consolidation, Pocket Penetrometer, Laboratory Vane Shear, Direct Shear,
Expansion Index, Corrosivity, Compaction, and Grain Size/Percent Passing No. 200
Sieve. Descriptions of these tests are given below.

B1.2 Moisture Content and Dry Unit Weight

The natural moisture content and dry unit weight of California ring samples were
determined in general accordance with ASTM D 2216 and ASTM D2937. Results of
these tests are presented on the boring logs in Appendix Al.

B1.3 Atterberg Limits

Soil plasticity was evaluated by measuring the Atterberg limits. This test includes
Liquid Limit (LL) and Plastic Limit (PL) tests to determine the Plasticity Index (PI) in
accordance with ASTM D4318. Results of these tests are illustrated in the plasticity
charts shown in Figures B1-1a to B1-1p and are presented on the boring logs in
Appendix Al.

B1.4 Grain Size Distribution and Percent Passing No. 200 Sieve:

Representative samples were dried, weighed, soaked in water until individual soil
particles were separated, and then washed on the No. 200 sieve. The percentage of
fines (soil passing No. 200 sieve) was determined for selected samples in
accordance with ASTM D 1140. For selected samples the washed fraction retained
on the No. 200 sieve was then screened on a No. 4 sieve, and the fraction retained
on No. 4 was weighed to determine the percentage of gravel. For selected samples,
the washed material retained on No. 200 sieve was shaken through a standard stack
of sieves in accordance with ASTM D 422 to determine the grain size distribution.
The results of grain size distribution tests are plotted in Figures B1-4a through B1-
4b of this appendix. The relative proportion (or percentage) by dry weight of fines
(passing No. 200 sieve) are listed on the boring records in Appendix Al.

B1.5 Consolidation

The consolidation characteristics of the foundation soils were determined by
performing one-dimensional consolidation in general accordance with ASTM
D2435, using a floating ring consolidometer and dead weight system. Results of
these tests are presented in Figures B1-2a to B1-2t.
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B1.6 Direct Shear Test

To determine the shear strength parameters of the on-site soils, direct shear tests
were performed on selected undisturbed drive samples in accordance with ASTM D
3080. After the initial weight and volume measurements were made, the sample
was placed in a calibrated shear machine and a selected normal load was applied.
The samples were submerged, allowed to consolidate, and then were sheared to
failure. Shear stress and sample deformation were monitored throughout the test.
The process was repeated under two additional normal loads. The test results are
graphically presented in Figures B1-3a and B1-3t.

B1.7 Pocket Penetrometer

Undrained shear strengths (S,) of cohesive samples were measured using a pocket
penetrometer. The measured S values (in ksf) are presented in the boring logs of
Appendix Al.

B.7 Miniature Vane Shear

Shear strength of selected cohesive samples was estimated in the laboratory in
general accordance with ASTM D 4648 using a Geonor™ Inspection Vane Tester
H-60 Miniature Vane Shear device with a 16 x 32 mm vane having an area ratio of
14%, respectively. The test consists of inserting the miniature shear vane into the
soil sample, rotating the vane at a constant rate until the cylindrical surface
surrounding the vane fails in shear, measuring the maximum torque exerted on the
vane during testing, and calculating the unit shearing resistance on the cylindrical
surface. (Undrained shear strengths measured in the test are presented in the boring
logs of Appendix Al.

B1.8 Soil Expansion Index

A silty sand sample of near surface soil in boring B-RW049 was collected from the
site and tested to determine the expansion index. Testing was performed according
to ASTM D4829. The results of these tests are presented in Table B1-1.

B1.9 Soil Corrosivity

Corrosivity testing included performing soil pH and resistivity (Caltrans Test Method
643), water-soluble chlorides (ASTM D512), and water soluble sulfates (ASTM
D516). The test results are summarized in Table B1-2.

B1.10 Compaction

Compaction testing was performed on 10 representative bulk sample of the fill soils
encountered in Area A. Testing was performed according to ASTM D1557-91. The
results of the compaction test is summarized in Table B1-3.
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B1.12 List Tables and Figures

The following table and figures are attached and complete this appendix:

Table B1-1 Soil Expansion
Table B1-2 Soil Corrosivity
Table B1-3 Compaction

Figures B1-1a to Bl-1p  Atterberg Limits Plots
Figures B1-2a to B1-2t Consolidation Plots
Figures B1-3a to B1-3t Direct Shear Plots
Figures B1-4a to B1-4b Sieve Analysis Plots

Table B1-1. Soil Expansion

. Sample .
Boring Depth, feet Expansion Index
B-RW049 Oto1 0 (very low)

Table B1-2. Soil Corrosivity

. Sample Chlorides Sulfates Mm.lm'u.m
Boring Depth. feet pH m (% by weight) Resistivity
epth, fee PP o by welg ohm-cm
B-RW049 Oto1 7.61 55 0.04 1441
Table B1-3. Compaction
. Optimum
Borin Sample Mag:::ln Dry Moisture
Ing Depth, feet ( f)ty, Content,

pe (%)
A-HSAO016 0-1 107.5 15
A-HSAO016 8 121 12.5
A-HSAO016 17 116 13
A-HSAO017 0-1 105 15.5
A-HSAO017 6.5 119.5 13
A-HSAO017 15 119 13
A-HSA018 0-1 110 15
A-HSA018 18 116 15
A-HSA066 0-1 112.5 15
A-HSA067 0-1 109.5 16.5
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L ] A-RWO0E S5 200 | 21.5 6.1 6.6 50 27 23 Dark Grayish Brown Silty Clay (CL)
A A=RWO0E SHE8 350 | 385 | 107 | 71.1 64 33 31 Dank Olive Gray Clayey Silt (MH)
L A-RW0O06 ) 400 | 41.5 | 122 | 12.7 53 29 24 Dark Qlive Gray Clay / Silt with Shells (CH)
| A-RWO0E 811 500 | 51.5 | 153 | 157 44 23 27 Very Dark Greenish Gray Sity Clay (CL)
O A-RWO0E 513 600 | 61.5 | 183 | 18.8 48 24 24 Very Dark Greenish Gray Silty Clay (CL)
A |a-rwoos| si5 700 | 715|214 | 218 az | 19| 13 Very Dark Greenish Gray Sandy Sitty Clay (CL)
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® A-RWoo8 RZ 10.0 | 11.5 31 a5 48 23 25 Dark Greenish Gray Silty Clay with Sand ( CL )
'y A-RW00 S R5 250 | 26.5 .6 a1 a0 27 23
& A-RW008 REA 0.0 | 3.5 8.2 8.6 68 34 34
B3 A-RWo08 R10 450 | 46,5 | 137 | 14.2 54 28 26 Very Dark Greenish Gray Fal Clay { CH )
9] A-RWOa39 56 250 | 26.5 7.6 81 56 20 36 Dark Greenish Gray Fat Clay { CH )
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& A-FwWot 1 R2 5.0 6.5 1.5 | 2.0 28 27 1 Dark Greenish Gray Sandy Sift { ML )
A A-RwWaii R4 i5.0 6.5 Y. 5.0 62 29 33 Light Qlive Brown Fat Clay( CH )
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O A-RWO20 RBA 350 | 385 | 10.7 | 711 73 33 | 40 Dark Greenish Gray Sity Clay fo Fat Clay ( CH )
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Remark

SROTLUIP X
= Ballona Creek Wetlands Restoration

Froject No. . LASSEA ATTERBERG LIMITS
I FC 1A Date : 11/9/12 (ASTM D-4318-84)

CONSLIL TANTS Figure No. B1-1F

E-462




PLASTICITY CHART

80
T0
THE O
G0
_’f
oy
= alt
- >
= B0 &
By
e "
E e =
T E y
g 40 \
i b
o 4
b= Pl
2]
e
n 30 e
=
(=™ P
P
L]
=0 - N O]
a
10
A
e y
i el VIT.[ (O]
.
0 el
0 10 20 30 40 50 60 70 80 90 100
Liguid Limit, LL (%)
Boring |Sample Depth MC | LL} PL]| PI T
Symbol E R p l ,_I L] Description
No. No. (ft) (m) (%)
[ ] AHSA016 B9 17.0 18.5 5.2 5.6 3 25 12 Dark Qiive Gray Sandy Silt / Sandy Clay { CL-ML )
A AHSA018 56 125 | 14.0 38 4.3 63 3 3z Light Greenish Gray Clayey Sit / Clay (| MH-CH )
L 4 AHSADBS 55 12.5 14.0 38 4.3 42 22 20 Qiive Gray Sandy Clay with Shells ( CL)
&%) A-HE5A064 57 17.5 19.0 53 58 43 23 20 Dark Grayish Brown Silty Clay with Shells ( CL )
] A-HSA 066 RE 17.5 19.0 53 58 1 32 a9 Qilive Brown Fat Clay ( CH )
M |aHsaoss| s9 200 | 215)| 61 | 68 51 | 27 | 24 Dark Greenish Gray Fat Clay w' Traces of Shells { CH )
& JAa+sacsr| Rs 25| 140 38 | 43 g9 [ a2 | a7 Olive Brown Fal Clay ( CH)
L]
IRemark

_— Ballona Creek Wetlands Restoration

Project No.: LA962A ATTERBERG LIMITS

Date : 11/19/12 (ASTM D-4318-84)
d F'iﬂrv No, : Bl-1g

E-463



PLASTICITY CHART

Bl

o )
H
-

Gl

=
(=]
-
g
k'

40 L

a0 * a

Plasticitv Index. PI (%)

)|

1] 10 20 a0 40 Sl G0 T0 a0 90 100

Liquid Limit, LL (")

Boring | Sample Depth MC|LL]PL| PI s
Symbol| "0 | ™ et (ft) (m) I xe!.: I Description
. B-RWo2r =3 15.0 16.5 4.6 5.0 1 35 33 Vary Dark Greanish Gray Clayey 50 with Traces of Shals (MH)
A B-RwWo27 R44 200 ) 215 ]| 61 6.6 0 0 0 Dark Geenish Gray Sify Fine Sand with freces of Shells (NP)
& B-RWO27 S8 250 | 26.5 T8 81 58 27 31 Dark Greenish Gray Fal Clay ( CH )
|| B-RW030 52 50 6.5 1.5 20 72 32 40 Qlive Brown Fal Clay { CH )
) B-RWa30 R3 0.0 | 11.56 31 3.5 7a 33 37 Oilive Brown Fat Clay with Shelis { CH )
A B-RW032 R34 ico | 115 | a1 a5 71 | 28 | 43 Light Olive Brown Fat Clay { CH )
< B-RWoO32 S10 450 | 46.5 a7 | 142 36 23 3 Very Dark Greenish Gray Sandy Silty Clay ( CL )
Ll
Remark 3

= | Ballona Creek Wetlands Restoration

Eroject No..- SANEA ATTERBERG LIMITS
i N9/ (ASTM D-4318-84)
Date : 11/02/12 Pl Ne. -

E-464




PLASTICITY CHART

B0
T0
SHOH
)]
=
& -
— B0 -
=T
. i
W b o
= 8-
Hﬂ 40 =
'f‘-,' o
b= o
o
pe
E 30 “!‘
& ]
0 o It
d
10
.
AT 3yl
LY L} I |
e *
]
0 30 40 60 T0 80 1] 100
Liguid Limit, LL (%)
Boring Depth MC | LL | PL I Pl L
Symbol No. i = o Description
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APPENDIX B
PREVIOUS LABORATORY TESTING

B2.1 General

Laboratory testing has been conducted as part of the previous geotechnical and
environmental investigations at Ballona Creek Wetlands site. A short summary of
the geotechnical laboratory testing programs adopted in previous investigations by
Law Crandall, Inc. Diaz.Yourman & Associates and Weston Solutions, Inc. are
presented below.

B2.2 Law Crandall, Inc. Laboratory Testing

Area A:

Field moisture content and dry density tests were performed on undisturbed
samples. Atterberg limit tests were also performed on selected samples. Liquid
limit tests were repeated on some oven-dried samples to assess the organic content.
Direct shear tests were performed on selected undisturbed samples to determine the
strength of the soils. The direct shear tests were performed at field and increased
moisture content and at various different surcharge pressures on in-situ samples
and some remolded samples. Confined consolidation tests were performed on 23
undisturbed samples to determine the compressibility of the soils. The samples
were tested at field moisture content. Particle size analyses were performed using
mechanical sieve analysis and hydrometer analysis testing methods on six samples.
Compaction tests in accordance with the ASTM Designation D1557-70 were also
performed on samples from two borings. Permeability tests were performed on ten
undisturbed samples to determine the coefficient of permeability of the soils, under
confining pressures of 200 and 1,000 psf. Soil corrosivity tests were also performed
on eleven samples.

Area B

Field moisture content and dry density tests were performed on undisturbed
samples. Atterberg limit tests were also performed on 4 samples. Direct shear tests
were performed on selected undisturbed samples to determine the strength of the
soils. The tests were performed at field and increased moisture content and at
various different surcharge pressures. Tests were also performed on some
remolded samples. Confined consolidation tests were performed on 10 undisturbed
samples and 2 remolded samples to determine the compressibility of the soils.
Most samples were tested at field moisture content, while three of the samples were
tested at increased moisture content. Compaction tests in accordance with the
ASTM Designation D1557-78 were performed on samples from two borings.
Expansion Index tests were performed on two samples in accordance with Uniform
Building Code No. 29-2 method. Permeability tests were performed on eight
undisturbed samples to determine the coefficient of permeability of the soils, under
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confining pressure of 200 psf. Particle size analyses were performed on
representative samples to aid in classification of the soils.

Area C

Field moisture content and dry density tests were performed on undisturbed
samples. Atterberg limit tests were also performed on three samples. Direct shear
tests were performed on selected undisturbed samples to determine the strength of
the soils. The tests were performed at field and near saturation moisture content,
and at field overburden and increased surcharge pressures. Direct shear tests were
also performed on some remolded samples. Confined consolidation tests were
performed on 5 undisturbed samples to determine the compressibility of the soils.
Four samples were tested at field moisture content, while one of the samples was
tested at increased moisture content. Particle size analyses were performed using
mechanical sieve analysis on two samples. Also, Expansion Index test was
performed on one sample in accordance with Uniform Building Code No. 29-2
method.

B2.3 Diaz.Yourman & Associates Laboratory Testing

Laboratory testing by Diaz.Yourman & Associates was limited to Areas B and C, and
included field moisture content test and particle size analysis testing (including full
sieve, percent passing #200 sieves, and hydrometer testing) on most samples, as
well as Atterberg limits tests on selected samples. Furthermore, compaction tests
were performed on three selected samples.

B2.4 Weston Solutions, Inc. Laboratory Testing

In addition to environmental testing, geotechnical sampling and testing was
included as part of Weston's testing program in Area A. Geotechnical tests
including in-situ moisture content, grain-size distribution tests (including mechanical
sieve analyses and hydrometer testing), and Atterberg limits tests were performed on
selected geotechnical samples.
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B ¢ [Tesis atfield moisture content
O o Tests at increased moisture content

I L Natural soils
Fi

Il soils

DIRECT SHEAR TEST DATA

LeROY CRANDALL AND ASSOCIATES

Law Crandall Area A

E-518

PLATE A-31

PLATE B2-1




SPTASH

stz sl e

e ]

it

2o
S

FATLI

KD,

o
(&)

O.E. JC

i

1/31/8% DR

DATE

JOB__ AE-88473

SURCHARGE PRESSURE In Pounds per Square Foot

SHEAR STRENGTH in Pounds per Square Foot

00 1000 2000 3000 4000 5000 6000
pl1@21 '
@1%@14
T4@3
12@50 fg
ée%sﬁ 013@7
18
1000 |—Li@g,; B1E
18@13 @ i BORING NUMBER &
©20@15 SAMPLE DEPTH (FT))
16@20@ Q12@19 /
ol @23
2000 18@249 @1 24
1 1@21% 20627 13@14
it o e
18@34p 16@ 11@33
" 1a@7
149@ 30 4 11 @9
3000 19@37 . 14@9,] 15@41@‘!7@10
15@11 o @17@44
18@13@ 20@9 | ®11@45
18@49© @ 20@15
e12@19
16@20
w0 = ©16@55 @S e11@54
18@240 @ 12@24 D560
@ @ ® 20@59 1o@s6
5000
6000
KEY:

@ © Tests al field moisture content
O o Tests at increased moisture content

Natural soils
Fill soits

L=

DIRECT SHEAR TEST DATA

LeROY GRANDALL AND ASSOCIATES|

Law Crandall Area A

E-519

PLATE A-3.2

PLATE B2-2




b odaeld

briiesd

LOAD

IN KIPS PER SQUARE FOOT

E-520

-~ 04 05 06 07 080910 20 30 40 50 60 7.0 80
S '
iy e ™5 - Boring 1 at 36'
"""'U--"“-\.-..N‘ -"-'Q.me / CLAYEY SILT
] ""4-..,-'.-
: % 0.04 > n
\-
; .
A .
U £
_ S '1~,_‘~
0.08 S
i / %
QI | Boring 1 at 18° "‘s‘
i —o—JT==ol. | CLAYEY SILT %
Clm == \
P e - T 1
y 5 - —— __'"--""'-—-..__________.‘—-h‘-—-;:b‘\
Ellz e i ~=¢-.“ .
fnl TR |
n ""'----..b
o
==
0.16
==
3 =
N5
512
o
0.20
2|2
Qo
SO
=
g 0.24
m
L
o
) 0.28
NOTE: Samples tesled at field moisture content.
an]
o
- |
CONSOLIDATION TEST DATA
LeROY CRANDALL AND ASSOCIATES
Law Crandall Area A PLATE A-41
PLATE B2-3



=

CHKD

C.E._4C

W.P. dmh

dmh

1/25/89 DR.

DATE

AE-88473

JOB

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080810 20 30 40 50 60 7.0 80
] 1l
"‘""Wﬂaw«”«aw‘ Boring 2 at 44"
m\ 4-._%%% CLAYEY SILT
\\ ~4:§,bb.°°
0.04 —
T
O
=
0.08
T aae S N
o Tt~ b >,
mﬁ""""*@..__[__ \ ~§.
et/ L.
i1 B i S =
o y, \ i~
% Boring 2 at 10’
= o FILL - CLAYEY SILT \
%h-\‘-o‘
: —— N
0.16
=
=
=
«
=
o
20.20
=
QO
(&)
0.24
0.28
NOTE: Samples tested at field moisiure content.
CONSOLIDATION TEST DATA
LeROY CRANDALL AND ASSOGIATES b
PLATE A-4.2
Law Crandall Area A
PLATE B2-4

E-521




bowdsd

aud

S ed

CHKD Tﬁi

DR._dmh  wp  dmh O.E._JC
CONSOLIDATION INCHES PER
(]
ra

1/25/89

DATE

AE-88473

Jos

00.4 05 06 07 080910 20 3.0 40 50 60 7.0 80
]
Bl -'-'::::r;::...__ — Boring 3 at 21
-..‘,jL_ ~ SANDY SILT
rﬁﬁﬁiﬁﬁ
""'w-... .
0_04 : "'-‘.“ *‘}-_LH
f——1 | - g -\\
——— ——— e P
i o Pt @ “'“;-—'_""-“"—-—n-;
S el Y
~ 0.08 B i T8 58 S e
e < | .‘_‘“
B e
Baring 3 at 3¢9 /

IN
2
—
55 ]

©
8

0.24

0.28

LOAD IN KIPS PER SQUARE FOOT

CLAYEY SILT

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOGIATES

Law Crandall Atea A PLATE A~ 3
PLATE B2-5

E-522



B

Lt

B

cHp A~

INCH

O.E. _JC
INCHES PER

dmh

DR. dmh

CONSOLIDATION

1/25/89

DATE

AE-BB8473

JCB

IN

04
0

LOAD

05 06 07 080910

IN KIPS PER SQUARE FOOT

20

50 60 70 80
;;f

0.04

e - %

o

[ 1

™~

e o

-

e,
ray
TPea,
-,
“QQ
oy
~{§-
Ny,

|
Boring 4 at 44'
CLAYEY SILT

0.08

N

o
-
N

o=}
-t
o

o
n
=]

CLAYEY SILT

\_

Boring 4 at 24 /

0.24

\

0.28

NOTE:

Samples tested at field moisture content,

E-523

CONSOLIDATION TEST
LeROY CRANDALL AND isfsocmTES'
PLATE A-44
Law Crandall Area A
PLATE B2-6




LOAD IN KIPS PER SQUARE FOOT
D4 05 06 07 080910 20 3.0 40 50 60 7.0 BD
1§
T --""'"""-w..._‘, Boring 5 at 32
"%-.,,,_- CLAYEY SILT
--nr.,a‘ﬁb
0.04—Pg st
\\\ -‘B“'~ﬁ
] D —] h\ “P’."‘-«
£|E I s TN T
olO e e e g i) ey
E \ “‘r-@-w.-—‘ i Tt i‘*~4
0.08 N B e

e
oll u
2o
wj
Olen \

w

T 0.12
=l O
5=
=

0.16 ¥
E % Boring 5 at & / \

— oring S at 6 =
s 1= FILL - GLAYEY SILT —/
=1 I ™

J \ﬂ\*‘

S 0.20 — \
8|1z T
Lo
Slo
B
<| o0.24
o
S
-

w 0.28
NOTE: Samples tested at fiald moisture content.
o
o]
-2
CONSOLIDATION TEST DATA
e
]
LeROY CRANDALL AND ASSOCIATES
Law Crandall Area A PLATE A-45
PLATE B2-7

E-524



et
st

M d

st

CUR S
AE-88473

L

CHKD ;5%//

dmh  wp. dmh C.E._dC

DR.

1/25/89

DATE

JOB

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080910 20 30 4.0 50 60 70 8.0
It e Boring 6 at 39
CLAYEY SILT
0.64
h“@&“_h .
= -\
= ~~ o
0"08 == T~ o,
. S— / |
— b,
o B S .
Boring 6 at 16 ___/ i S kY
LAYEY SILT [ ——
$ CLAYE I \ S

012

x
\\\
E \

0.16 o R \
Q ‘“-u..._________%
[
=L
=
5
b 0.20
=
O
&)

0.24

0.28

NOTE: Samples tested at fisld moisture content.
CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES

Law Crandall Area A

E-525

PLATE A-45
PLATE B2-8




CHKD

0.E._JC

DR. dmh W.P. dmh

1/25/89

DATE

AE-88473

JoB

LOAD IN KIPS PER SQUARE FOOT

00..4 05 06 0.7 080810 20 3.0 4.0 50 60 7.0 80
| |
Lﬂnpzul—- Boring 7 at 13"
g oy CLAYEY SILT
‘.“Bbq’ \\‘é
0.04 e T xc\\_‘
] D ..‘“"'-. S~
D o i
= oy
:
—_ 0.08 "'-«e-._.l_,__:= | atee / - *m_,..
. i S o T ~J
o o
0
5 /
= Boring 7 at 29° /
CLAYEY SILT

=

0.16
=
o
[
oL
Q
5
h 0.20
=
o
[&]

0.24 }—

0.28

NOTE: Samples tested at fisld moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES

Law Crandall Area A

E-526

PLATE A-47

PLATE B2-9



[EANE A

CHKD fr

dmh O.E. {C
INCHES PER

dmh  wp.

DA.
CONSOLIDATION

1/25/85

DATE

AE-88473

g

JOB

INCH

IN

LOAD IN KIPS PER SQUARE FOOT
04 05 08 07 080910 20 3.0 4.0 50 6.0 70 80
0 . i et
o Boring 7 at 44
L e~ CLAYEY SILT
“Cadl
0.04 ...,.%~ \
~Q- \
"-NO“M\"—"-...._____ QQ‘. \
T -“ﬁ \
0.08 Mw N
« ‘&“ﬁ BN My ‘b
i-
\“““
4,
-
f ‘\.
.’!s
0.12 K
‘w\
Boring 11 at 21° /i Y
CLAYEY SILT Y
b
\‘
s,
0.16 o
‘\
e *
s S 5,
ang .-,‘4.“-.- w-}-'_".- D“
--..,___b»___ s ‘\
T e N >
0.20 pm e e e ey e
0.24
0.28
NOTE: Samples tested at field moisture content.
CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOGIATES j-

Law Crandall Area A

PLATE A-48

PLATE B2-10

E-527




=

CHKD
INCH

DR._dmh  wp dmh OE. JC
INCHES PER

=2

o

CONSOLIDATION

AE-88473 DATE 1/25/89

JOB

00.4 05 06 07 080910 2.0 30 4.0 50 60 7.0 80

LOAD IN KIPS PER SQUARE FOOT

0.04

r""@"" [ o .

Aoy oS- P — i “‘%"‘.ﬁ =

e e

[ e et

.?-

e
e ”

o
",
= .
. -

e

P, o

0.08

o o e —

CLAYEY SILT h‘\\n\\
“"--..__ \
$

Boring 14 at 56" __
CLAYEY SILT ~—_

/
ik

IN
=
-
2]

=
)
=]

0.24

0.28

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES

Law Crandall Area A “PLATE A-49
PLATE B2-11

E-528



CHKD %

dmh . JC
INCHES PER INCH

WP.
N

1/25/89  DR.__omé
CONSOLIDATION

it

DATE

AE-88473

JOB

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 080810 2.0 3.0 4.0 50 60 70 8¢
0 =y l &
- i ¥ _...&__
wﬁ”“"'a., T
T— -t R S
q-"q,. M ,ﬂ - R
ﬁ'ﬁ?e‘tb
“‘Q"'ﬁﬁ“
0.04 e
Fa,
Q~“
Boring 17 at 32' / Q@"% .
SILTY SAND %\%
R
>
0.08 Palad
' / ““QQ
Boring 18 at 13" - %\
CLAYEY SILT A
'"""@-»..,, AN
—l ,
| o
! e S s,
0.12 e s““
~""°"'~--.~ )
e S L N
o o T '\*
R et + Y
0.16
0.20
0.24
0.28

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSQCIATES |

PLATE A-4.10

Law Crandall Area A
PLATE B2-12

E-529




L A |

| [

CHKD

0.E._JC

W.P. dmh

dmh

1/25/89 DR.

DATE

AE-88473

JOB

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080910 20 3.0 40 50 60 70 80
Ih~$~‘ N
B Ny 8 Boring 19 at 43'
T — T onng a
. CLAYEY SILT
0.04 \“q;* "~
b o ‘”@.‘
2
" 0.08 b . S
E Bﬂriﬂg‘ 20&12?’__/ k‘q,‘ \
o R | CLAYEY SILT ‘\‘ \
LY
%,
---‘___-..._________________ ﬁs‘
w ""--‘_ e Y.
% 0.12 i _\ﬂw St . N
3 i i W s A
E h._,___-_h“-_ r\v‘
"ﬂ..___‘_ - s .
ot b
E . — .
B T e, bogss bt
0.16 ==y
=
o
=
Lo
=]
9]
0 0.20
=
o
(&
D.24
0.28
NOTE: Samples tested at fisld moisturs content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES

Law Crandall Area A PLATE A-4. 11
PLATE B2-13

E-530



[ERT

ST

B

CHKD

O.E._JC
INCHES PER
o
o

DR._dmh  wp, dmh
CONSOLIDATION

1/25/89

DATE

AE-88473

JOB

D0.4 05 06 07 0809 10 2.0 30 4.0 50 60 7.0 80
i :
“"D‘H’n%
MN
T~
o0 U\\
€Z
= \ _
0.08 Do S

IN
=)
=
m

o
]
(=

0.24

0.28

LOAD

IN KIPS PER SQUARE FOOT

Boring 20 at 54
CLAYEY SILT

NOTE:

Sample tested at field moisture content.

CONSOLIDATION TEST DATA
LeROY CRANDALL AND ASSOCIATES
PLATE A-4.12
Law Crandall Area A

E-531

PLATE B2-14




[

—

BK CHKD, 5 ¢

dmh OE.

DATE __ 3/23/89 BY

AE-88473

JOB

PERCENT PASSING BY WEIGHT

PERCENT PASSING BY WEIGHT

SIEVE ANALYSIS
U.S, Std. Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
3" 1-1/2" 3/4" 38 #4 #10 #20 #4 #100 #200
100 < 0y o T 0
?\N
90 \ 10
80 20
70 30
60 N 40
50 i\ 50
40 60
30 — 70
Boring 5 at 24
200 === CLAYEY SILT 80
10 90
(1] =S NN NS NSO N M— - 100
1o W\N 0
90 10
w\b-..,_‘
80 o,
\!N 20
70 b "‘m\ a0
60 X 40
50 \\ 50
40 B0
'\
30 i 70
Boring 7 at 5 N
20 FILL - SANDY SILT 80
10 I a0
0 b f 2 | I Ty | 3 l i i 100
o™ e e [V} L [} [=) Ly o no oo o DO 9T, o -
6 o© o o ™~ 5 0 o D SO o 00 08 o =)
e 2 3 F = R = S8 oc e 3§88 &8 8
PARTICLE SIZE IN MILLIMETERS
GRAVEL SAND
SiLT OR CLAY
Coarse |  Fine  |Coarse]  Medium | Fine LA

PARTICLE SIZE DISTRIBUTION

PERCENT RETAINED BY WEIGHT

PERCENT RETAINED BY WEIGHT

LeROY CRANDALL AND ASSOCIATES

Law Crandall Area A

E-532

PLATE A-5.1
PLATE B2-15




Lttt

vy

[ EIRTRN

¥t e

L 1

crkp. 7

dmh 0OE __ BK

BY

DATE 3/23/89

AE-88473

JOB

SIEVE ANALYSIS
U.S. Std. Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
3" 112" 3/4" 3/8" #4 #10 #20 #40 #100 #200
100 Ot ey 0
|
90 i 10
= 80 20
6 N
w70 3o
S \
% 60 40
9 \
Z 50 50
2 3
o)
< n
= I
& 30— Y 70
% Boring 8 at 15 B
yo20— CLAYEY SILT R B0
10 90
oL | ] 1 I | L _ . 100
106 ey = 0
90 ! 10
\
':T: 80 20
o
w 70 30
=
& 60 40
9 \
= 50 50
&
& 40 80
-
o 30 70
8 ©em—— Boring 11 at 9 \;
E 20 i FILL - SANDY SILT 80
10 L 50
I N I N Tero
0 jips s : 100
o — ~ o n w o ) o no oo o o@o T o —
o < o [T ~ a wn ol n [ = I < B Y] —00 00O o o
~ s 2 e ¢ - I ~ 28 99 o 9838 68 g g
PARTICLE SIZE IN MILLIMETERS
GRAVEL SAND
SILT OR CLAY
Coarse | Fine |Coarse] Medium | Fine - LA

PARTICLE SIZE DISTRIBUTION

LeROY GRANDALL AND ASSOCIATES |

PERCENT RETAINED BY WEIGHT

PERCENT RETAINED BY WEIGHT

Law Crandall Aréa A

E-533

PLATE A-52

PLATE B2-16




B e TR |

Find

P

Mt s

S} emaid

Fonmri waamend

dmh Q.E. BK

BY

DATE 3/23/89

AE-88473

-JOB

SIEVE ANALYSIS
U.S. Std, Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
3" 1-1/2° 34" 3/8" #4 #10 #20  #40 #100 #200

100 e 0

a0 10
\r’\\ -
= 80 20 T
5 s 5
T 70 . 30 ¥
= A %
& 60 b} a0 2
(i ] LLI
% 50 \\ 50 %
w =
= 40 ] \ 80 &

'_

Z a0} ™ &
o Boring 12 at 7 L N Q
U 20— FILL - SANDY SILT 1": 8n w

10 = \C S0

1] oo SRR N N S— — i 100

100 oy 0

90 10
-
= 80 20 T
5 | E, <
== L
o 70 30 3
> k E
m B0 40 2
e T ;
o 50 =
2 x 5
= 40 60 @
. AN e
& 30 70 &
3] Boring 13 at 14' 2
i ——— i
W20 f— CLAYEY SILT 80 W

10 3 90

011:::5' 7 | | '_..-—-J—zml.-_ P gy :ﬂs nes ===i100

5 S 8 » > 2 & 2 K2 88 8 288 =9 S &
5B & £ o 9 = @ = 88 ac o o688 g8 § §
PARTICLE SIZE IN MILLIMETERS
GRAVEL SAND
s c
Coarse | Fine |Coarse] Medium | Fine R gl Gy

PARTICLE SIZE DISTRIBUTION

LeROY CRANDALL AND ASSOCIATES

andall Area A PLATE A-53
Law (r PLATE B2-17

E-534




Wl Bos

Visiiand

g

bk

a

S|

ke 3z

CHKD

dmh 0E,__JC

W.P,

1/26/89

DATE

AE-88473

JOB

BORING NUMBER L

AND SAMPLE DEPTH : Bat0to4

SOIL TYPE: FILL - SANDY SILT

MAXIMUM DRY DENSITY : 116
(Ibs./cu.fi.)

OPTIMUM MOISTURE CONTENT : 14

(% of dry wt.)

TEST METHOD: ASTM Designation

COMPACTION TEST

Sat 48

FILL - CLAYEY SILT

D1557-70

DATA

110

19

)

LeROY CRANDALL AND ASSOCIATES | ~

Law Crandall Area A

E-535

PLATE A-6
PLATE B2-18




P |

By dad "

(RS )

BORING NUMBER

AND SOIL SURCHARGE PRESSURE COEFFICIENT OF PERMEABILITY

g SAMPLE DEPTH TYPE (psi) FL.rYr. - Cm./Sec.

1 at 24' CLAYEY SILT 900 0.1 1x10°7
2
b il
S -5

2 at 14 SANDY SILT 200 11.9 1x 10
& 4 at 19’ SILTY SAND 500 36 3x10" 6
o
wi -8
3 5 at 16 SILTY SAND 400 1.9 2x 10
= -7
£ 6 at 29' SANDY SILT 1000 0.1 1x10
-
ng.: 11 at 33 SANDY SILT 1000 75 7x10°°

12 at 14" CLAYEY SILT 200 04 1x10°7
o
©
& 14 at 20° CLAYEY SILT 600 0.1 1x10°7
w -8
E 16 at 28 SANDY SILT 1000 D1 9x10
(]

19 at 23' CLAYEY SILT 300 0.3 3x10°7
%
=
w©
@
L
=L
]
o]

PERMEABILITY TEST DATA
oA
LeROY CRANDALL AND ASSOCIATES
Law Crandall Area A PLATE A-7
PLATE B2-19

E-536




CHKD.

JLR

O.E

DATE 41/91 DR

L91028.AEQ

JOB

SURCHARGE PRESSURE in Pounds per Square Foot

0

1000

2000

3000

4000

5000

6000

0
I 4@19

SHEAR STRENGTH in Pounds per Square Foot

1000

2000

3000

4000 5000

6000

® o@16

7@19 '1@22

| |

BALLONA CREEK
LEVEE

BORING NUMBER &
SAMPLE DEPTH (FT)

4@19¢
@190

§O'E gers

1@4
3@433@15

1@10 o —4a4@10

o1@22

28 5@5 2@7

@5@16
10

04@25

IA7@4

T@31®

A

KEY:

| L— Natural Soils
Fill Soils

* Sample tested at field moisture centent
g Sample tested after soaking to near saturation

DIRECT SHEAR TEST DATA

Law Crandall Area B

PLATE A-3.1

PLATE B2-20

E-537




CHKD.

JLR

O.E.

DR

4/1/91

DATE

L91028.AEQ

JOB

SURCHARGE PRESSURE in Pounds per Square Foot

1000

2000

3000

4009

5000

6000

SHEAR STRENGTH in Pounds per Square Foot

1000 2000 3000 4000 5000 6000
1423 I
so1A sJ\113@4:;
1603 AT i5a7 CULVER BLVD.
10A@4 9 %5 12a@4
1207 10904
132/ 10@7
1nen® 2/
< 816@10
| _BORING NUMBER &
SAMPLE DEPTH (FT)
@A 14@3
“}“581$1@4 Ajags
o
.12@7 12'\244@509@14
1007y $13@7
@7 e11@10
—16@10 @
KEY:
A ; Sample tested at field moisture content

Sample tested after soaking to near saturation

| L Natural Soils
Fill Soils

DIRECT SHEAR TEST DATA

Law Crandall Area B

PLATE B2-21

E-538




CHKD,

FH

O.E

DR

4/1/91

JOB [91028 AEQ  DATE

SURCHARGE PRESSURE in Pounds per Square Foot

1000

2000

3000

4000

5000

6000

SHEAR STRENGTH in Pounds per Square Foot

1000 2000 3000 4000 5000

6000

19@14
21@3 05008

21@14 @ 020@5

18@70 021@:7
®20@10

NEW BERMS

| __BORING NUMBER &

/ SAMPLE DEPTH (FT.)

®19@14

21@3 0 gi0@3

20@50 e21@14

2i@7 e 018@|7
20@10 8

Sample tested at field moisture content
Sarmnple tested after soaking to near saturation
Natural Soils

Fill Soils

'_ri.;:_n

DIRECT SHEAR TEST DATA

LAW/CRANDALL,INC

Law Crandall Area B PLATE A-33

PLATE B2-22

E-539




CHKD.

FH

O.E.

DR

4/1/91

JOB___ 191028 AFQ  DATE

SURCHARGE PRESSURE in Pounds per Square Foot

1000

2000

3000

4000

5000

6000

SHEAR STRENGTH in Pounds per Square Foot

1000 2000 3000 4000 5000 6000

Oie@0-3 |19§ma
0 20@0-3 20@0-3 REMOLDED
SAMPLES

| BORING NUMBER &
/_ SAMPLE DEPTH (FT)

8} B19@0-3
19@0s 020@0-3 W 20@0-3

KEY:
u Tests at optimum meisture content
O Tests at increased moisture content
Remolded samples compacted to 90%

DIRECT SHEAR TEST DATA

by 2L
LAW/CRANDALL, INC K

PLATE A-34
Law Crandall Area B 3
PLATE B2-23

E-540




OE. JLR/BK_ CHKD

ph

W.P.

DR.

3/29/91

JOB L91028.AEQ DATE

INCH

INCHES PER

IN

CONSOLIDATION

0 04 05 06 07 080910 20 3.0 4.0 50 60 70 80
\
-—-—.f..,... \'\
“teed) \\ Boring 9 at 7
e / ELASTIC SILT
0.04 "
..~’
' Boring 10 at 14° / \s..“
ELASTIC SILT e
0.08
012
i T R N L
T, ]
016 o
"—i_._-_—‘-.-.-
0.20
0.24
0.28

LOAD IN KIPS PER SQUARE FOOT

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/GRANDALL, NG Mk

Law Crandall Area B

PLATE A-4.1
PLATE B2-24

E-541




O.E. _JLR/BK_ CHKD

ph

W.P,

DR.

3/29/91

JOB____ 191028 AEQ _ DATE

INCH

INCHES PER

IN

CONSOLIDATION

00.4 05 06 07 080910 20 30 4.0 50 60 70 80
R T Boring 11 at 4'
[ ELASTIC SILT
0.04 |
Boring 12
“~. \
';““ \
0.08 — ——— N N
-t .. —o
-._._‘_._‘_‘— -..-‘-----"_ 4.*‘~‘~
iy S b ~‘§
~—d__ “d
T—lw
0.12
0.16
0.20
0.24
0.28

LOAD IN KIPS PER SQUARE FOOT

NOTE: Water added 1o samples after consoiidation under a load of 3.6 kips per square foot.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC Ml

Law Crandall Area B

PLATE A-4.2
PLATE B2-25

E-542




OE. _JLR/BK CHKD

W.P,

DR._ph

3/29/91

JOB____L91028,AEQ _ DATE

IN INCHES PER INCH

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080910 20 3.0 4.0 50 60 70 80
'.‘-'"-r..‘_ ‘J
[~ . Boring 14 at 7°
\ [, g
Tow ELASTIC SILT
\\
0.04
Boring 13 at 7
ELASTIC SILT
0.08
%-‘::::::::.___‘_
'-—..____._._.-
0.12
0.16
0.20
0.24
0.28

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC &

[Law Crandall Area B PLATE A.43
PLATE B2-26

E-543




OE. JLR/BK_ CHKD

W.P.

ph

DR.

3/29/91

DATE

L91028.AECQ

JoB

IN INCHES PER INCH

CONSOLIDATION

0.4 05 06 07 080910 20 3.0 40 50 60 7.0 80

LOAD IN KIPS PER SQUARE FOOT

—

I
Bering 18 at 5

| ELASTIC SILT
\ < e, -
\ "oy ..".'.‘

0.04

0.08

0.12

0.16 ==

0.20

0.24

0.28

NOTE:

Waler added to sample from Boring 18 after consolidation under a load of 1.8 kips per square foot.
The other sample tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL,INC. 54

[Law Crandall Area B PLATE A-4.4
PLATE B2-27

E-544




OE. _JLR/BK CHKD

ph

W.P.

DR.

3/29/91

JOB L91028 AEQ DATE

IN INCHES PER INCH

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080810 20 3.0 40 50 60 70 89
] I
-_-'3"‘._;:—--__._ Boring 19 at 7
i T Ry ELASTIC SILT
..ﬁ‘b-
Q‘_.
. \
0.04 N ==
‘\
a, \\
5,
_'—'0'-—--.___'___-_ ”\‘ \
is‘ \
0.08 Y
\\
L)
.
Boring 20 at 10°__A Y
ELASTIC SILT |
0.12 ‘.‘
*
“
6‘ .
‘\
\
¥
M,
0.16 : W
‘\
L3
\‘ J
|\
*
s S b
——— .
S \
0.20 . e .
i~~.“‘°--¢__ \
___________ \
““““ e K
Ity S Y
0.24
0.28

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LAW/CRANDALL, INC AR

o

Law Crandall Area B PLATE A-45
PLATE B2-28

E-545




O.E._JLR/BK CHKD

ph

W.P.

DR. _ph

3/25/91

JOB L91028 AEQ DATE

LOAD IN KIPS PER SQUARE FOOT

00'4 05 06 07 0809 1.0 20 3.0 40 50 60 70 80
e —
——
0.04
xI o \
L 0.08 == B
o
1
o
0
Y012
Q
Z
- Boring 21 at 14
=z SANDY SILT
5 o.16
=
<
o
=
O
7 ,
g 0.20
QO
0.24
0.28
NOTE: Sample tested at fisld moisture content.
CONSOLIDATION TEST DATA
g
LAW/CRANDALL,INC. E\mmﬁ
Law Crandall Area B PLATE A-46
PLATE B2-29

E-546




CE._JLR/BK_CHKD

ph

W.P.

DR.

3/29/91

JOB L91028. AEQ DATE

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

00.4 05 06 07 080910 20 3.0 40 50 60 70 80
=0':J§.__
-‘NL\
Boring 20 at 0'to 3
FAT CLAY
0.01 See.
.-"~
Boring 19.at 0'to 3' |
I SILTY CLAY >
DO e S _— \\‘s.
0.02 =0 ——  — “~
"'--—-________ --—___._-_..-- \ \‘
\o\.-""-""'--. ‘b“
'\ Biintad S - 5“
-\‘ iy ""5
--.\-—

0.03
0.04
0.05

REMOLDED SAMPLES

COMPACTED TO 90%
0.06

NOTE CHANGE
IN SCALE

0.07

NOTE: Samples tested at optimum moisture content.

CONSOLIDATION TEST DATA

Law Crandall Area B

PLATE A-4.7
PLATE B2-30

E-547




FH CHKD

O.E.

ph

4/1/91 WP

DATE

L91028.AEQ

JOB

BORING NUMBER

AND SAMPLE DEPTH: 19at0t0 3 20at0'to 3

SOIL TYPE: SILTY CLAY FAT CLAY

MAXIMUM DRY DENSITY : 114 109
(Ibs./cu.ft.)

CPTIMUM MOISTURE CONTENT : 14 18
{% of dry)

TEST METHOD: ASTM Designation D1557 - 78

COMPACTION TEST DATA

%ﬁw
LAW/CRANDALL,INC T{ww%

Law Crandall Area B PLATE A-5
PLATE B2-31

E-548




3
|4

CHKD

FH

OE.

4/1/91

DATE

191028 AFQ

JOB

BORING NUMBER

AND SAMPLE DEPTH: 19at0'to ¥

SOIL TYPE: SILTY CLAY

CONFINING PRESSURE : 144
{Ibs./sq. ft.)

INITIAL MCISTURE CONTENT : 13.0

(% of dry wt.)

FINAL MOISTURE CONTENT : 338
(% of dry wt.)

DRY DENSITY: 98
(lbs/cu. ft.)

EXPANSION INDEX: 87

20at0'to 3

FAT CLAY

144

13.0

38.1

99

155

TEST METHOD: Uniform Building Code Standard

No. 29-2, Expansion

EXPANSION INDEX TEST

Index Test

DATA

LAW/CRANDALL,INC

Law Crandall Area B

PLATE A-6
PLATE B2-32

E-549




SR
L
o

I

O.E. JLR CHKD

ph

W.P.

41/91

DATE

L91028.AEC

JOB

BORING NUMBER
AND
AMPLE _DEPT

9at7?

10ats

11 at 10

12zats

i6 at 10’

i8at7

20at10°

24 at 14

SOIL
TYPE

ELASTIC SILT

ELASTIC SILT

ELASTIC SILT

ELASTIC SILT

ELASTIC SILT

ELASTIC SILT

ELASTIC SILT

SILTY SAND

COEFFICIENT OF
PERMEABILITY

36x10°
17x10°
1.9%10°
51x10"7
9.7x10"
8.7x10°7

9.7x10°8

1.4x10°

PERMEABILITY TEST DATA

Law Crandall Area B

PLATE B2-33

E-550




O.E. FH

ph

DR

41/91

CHKD.

JOB_ 191028 AFQ DATE

SIEVE ANALYSIS
U.S. Std. Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
3" 1-1/2" 3/4" 3/8" #4  #10  #20 #40  #100 #200
100 ‘"l'ﬁ.\ 0
4-,.‘
90 e 10
\ i e
':E 80 [} 20 ic.)
o \ 4 m
w70 + 30
: \ Y 5
m 80 i 40 o
O] \ | w
z % / 50 =
/ | :
g 40 } 80
. — ] i
& 30 Bering :\Iat22 ' 70 &
% 20 | SAND \' 80 %
o ———. Boring 2 at 28" a
o SILTY SAND g0 0]
0 [ T 100
<
100 — 0
s “ﬁ"ll =
90 \ N 10 g
= 80 = 20 %
5 \
£ 70 \ 30 .
5 6 ) -
«
O] \ | i
= 50 4 50 =
& \ ' 2
£ 40 0 60 [
= Boring 4 ai 25° \ % =
G0 — SILTY SAND y 70 i
O \ LY, 3]
W 20 Boring 6 at 16" » g0 i
. 28 A Y
- - SANDY SILT \9 kY -
10 H 90
N o'-q * o .
0 A 100
S 5 - 8 R 8 2 & » R I & 288 g2 ¥ =
e 8 ¢ 3 I 2 @ ¥ - 885388 8838 &85 8 8
PARTICLE SIZE IN MILLIMETERS
GRAVEL _ SAND _ SILT OR CLAY
Coarse |  Fine [Coarse] Medium |  Fine
PARTICLE SIZE DISTRIBUTION

LAW/CRANDALL,INC. i#

E-551

PLATE A-8i1

PLATE B2-34




DR ph O.E. BK CHKD.

4/1/91

L91028.AEQ _ DATE

JOB

SIEVE ANALYSIS
U.S. Std. Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS

3" 1-1/2" 3/4" 38" #10 #20  #40 #1000 #200

100 *"ﬁ 0
(!

90 r% 10
'_
'(I; 80 20 Q_I.'.,
= L
L 70 30 =
' >
> [} m
M 60 ,’ 40 a
(9} 1\ w
;= a o 2
@ ! \ =
g 40 ) 80
E Boring 6 at 19" t R =
iy 301 SAND v \ 70
5 20 |- 4 80 i
o e Boring 10 at 19" R \ o

9
o4 SAND ' o0
-
-,
(1) 'S SR [ N S S T 100
100 - 0
.‘.‘“
-y

%0 b 10
= \ \ =
T 80 \ m 20 5
b4 iy LU
W 70 ” % =
¥ >
> \ 0 @
m 60 \ 4 40 a
(O] I, w
prd b =
= 50 50 =
2 ! X =
o 40 ‘s‘ 60
E Boring 12 at 19’ \ . =
=z s Y b

30 — 70
L SAND i

b
2 \ o 2
W20 oo Boring 18 at 19° h~ g0 o
SANDY SILT *w{
0=‘==¥==5=&:J::=====L===&=:===100
o - -— o e @® o ] o nwe oo o CWW T o —
e g ¢ 4 F 2 8 ¢ -~ S8388 588 888 8
PARTICLE SIZE IN MILLIMETERS
GRAVEL SAND
n - - SILTOR C
Coarse |  Fine |Coarse] Medium | Fine LT LAY

PARTICLE SIZE DISTRIBUTION

Law Crandall Area B

PLATE B2-35

E-552




Table C2 - GEOTECHNICAL LABORATORY TEST SUMMARY

INSITU
BORING DEPTH SOIL MOISTURE PF/)xEsRs(l:NEgTS/TSVEE LIQUID PLASTICITY
NUMBER (feet) TYPE CONTENT NO. 200 LIMIT INDEX
(percent) )

3 ML 39 98 41 7

6 ML 32 52 - -

B-1 9 MH 43 98 55 22
12 MH 60 93 - -

15 MH 91 93 - -

3 CH 39 97 50 31

6 ML 37 53 - -

9 CL 40 98 - --

B-2 10 CL 38 51 - -
12 CH 83 95 - -

15 MH 107 96 64 17

0 ML 19 66 - -

6 CL 45 99 46 21

9 CL 37 91 - -

B-3 12 MH 42 98 - -
15 CH 62 90 73 45

18 CH 87 96 - -

0 ML 20 94 - -

3 CL 34 91 - --

B4 6 ML 34 98 NP NP
9 ML 36 66 - -

12 ML 42 99 40 2

15 ML 100 93 -- --

0 CL 23 83 -- -

6 CL 34 82 - -

B-5 9 MH 49 93 62 29
12 CH 59 90 - -

15 CH 95 95 62 38

0 CH 54 98 - -

B-6 2.5 MH 46 99 70 35
45 CH 43 92 - -

3 CH 58 98 - -

6 ML 26 95 33 7

B-7 9 MH 40 96 59 25
12 CH 60 92 - -

15 SC 34 39 - -

0 CH 41 99 67 45

3 CH 36 80 - -

B-8 6 CH 71 97 -- --
9 CH 58 98 53 24

12 SC 40 36 -- --

15 SC 26 16 - -

1 CH 43 99 64 37

3 CH 52 99 58 29

6 MH 58 97 - -

B-9 9 MH 81 97 - --
12 SC 37 35 - -

15 sC 25 14 - -

0 ML 29 76 - -

3 CH 54 93 -- --

6 ML 31 94 NP NP

B-10 9 CL 59 100 - --
12 ML 48 100 46 15

15 CL 48 52 - -

18 SM 29 12 - -

K\¢ PRQIECTS\2006\2006-023. nR\anrDl%gm'mgﬁ Areas B and C
PLATE B2-36

E-553




Table C2 - GEOTECHNICAL LABORATORY TEST SUMMARY

BORING DEPTH SOIL INSITU MOISTURE PERCENTAGE LIQUID PLASTICITY
NUMBER (feet) TYPE CONTENT PASSING SIEVE LIMIT INDEX
(percent) NO. 200
0 CL 37 90 - --
3 MH 72 96 80 40
6 MH 58 91 - --
B-11 9 MH 60 97 61 28
12 MH 71 90 -- --
15 SC 54 45 - -
0 CL 49 98 - -
3 MH 45 97 - --
6 MH 69 96 - --
B-12 9 MH 84 95 52 13
12 MH 59 90 - -
15 CH 56 56 - --
0 SC 17 21 - -
3 CH 65 97 - --
6 CH 56 96 60 29
B-13 9 CH 93 95 -- --
12 CH 65 99 -- --
15 sSC 43 47 -- --
0 SC 15 37 -- --
6 CL 34 96 40 20
7 CL 34 90 - --
9 CL 22 59 - -
c1 12 CH 46 92 25 47
15 CH 27 83 - --
18 CL 33 95 - --
21 SC 13 28 - -
24 SP-SC 12 7 - --
30 CH 34 99 - --
0 SC 12 42 - --
6 CH 45 93 57 36
9 CH 48 96 - -
12 sC 18 23 -- -
c-2 15 CL 20 52 -- --
18 CL 19 52 -- --
24 SP-SC 19 7 - --
27 SP-SC 14 7 - --
0 SP 4 5 -- --
3 SP 8 11 - --
4 SP 18 60 -- --
6 SC 23 44 -- --
ca 9 CH 20 57 -- -
12 MH 38 95 54 23
15 CH 23 60 - --
18 CH 22 68 -- --
21 ML 23 61 - --
24 ML 24 79 NP NP
0 CL 21 65 - --
3 SM 16 25 - --
6 SC 25 38 -- --
C-5 12 CL 19 57 -- --
15 SM 15 21 -- --
24 ML 43 99 47 19
K\¢ PRQIECTS\2006\2006-023. nR\anDl%gm:mgﬁ Areas B and C
PLATE B2-37

E-554




Table C2 - GEOTECHNICAL LABORATORY TEST SUMMARY

BORING DEPTH SOIL INSITU MOISTURE PERCENTAGE LIQUID PLASTICITY
NUMBER (feet) TYPE CONTENT PASSING SIEVE LIMIT INDEX
(percent) NO. 200

0 SP 4 3 -- -

3 SP-SM 4 5 - --

6 SP 2 2 -- --

9 CL 30 91 -- --

C6 12 CH 43 98 57 36
15 CH 39 100 -- --

18 CL 29 70 42 23

21 CL 22 62 -- --

24 CH 22 55 -- --

27 SC 23 21 -- --

0 SM 7 15 -- --

3 SM 8 15 - --

6 CH 30 75 -- --

C-7 9 ML 31 92 49 12
12 CH 42 88 -- --

18 ML 51 71 -- --
21 CH 27 74 51 33

KA\

"-nr\u:r‘TQ\')nm:\')nna.n')qn:\anmiQéﬂmmgﬁAreas B and C

E-555

PLATE B2-38




¥ _SIEVE_WIN

Template: O

U.S. Standard

Sieve Size [in.}—b\d— U.5. Standard Sieve Numbers ."-'—I: Hydrometer ——

i 1 A X 4 B 16 30 50 100 200
100 [T T T T’ ----------- ;== =i
L e ] ;
G e | \
90 Ht I | i IR
| | | LA
W e I Al ‘\
| ' | ' | ' |
80 Ht l : : : : : : : \
| [ | | | | | I |
| | | | | | | I 4l
: Ll l | | | | B
?[} T i | ' | i | i !
" et MW Il \\\
T | | | | | | | I |
S ool E L] all
& s0 l I
= | | ! | | | : | | i
@ ' ' | ] | ! | ' I\
P ' ! | | | | ! ' by
w 50 | | : | I | I | .
=z | | | [ | [ | I |H
LT B ll N
= 111 1 1 O R AL
o I T M L E
i drrr e b LA NN
= WL ] i ml | e
30 It : ! | ! | ! : | I N
| | : | : | : | | Ly N
L L il W
| |
20 HHHH-——HHHA —tHH n .
| i : | : | : | | —a
Nl 0] | Lol
I ! | | | | | ' I
10 1 } | I ] [ 1 :
I | | CoLLD
| ' | ' | ' |
| ' ' | ' | ' ' |
0 L L | | L1 1 |
100 50 10 5 1 0.5 01 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
Coarse | Fine Coarse | Medium | Fine
COBBLES SILT or CLAY
GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth . Matural Liquid Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Index (%) | #200 Sieve
o) B-01 3.0 SILT (ML) 39 41 7 a8
O B-01 6.0 SANDY SILT (ML) 32 52
ra B-01 a.0 BLASTIC SILT (MH) 43 55 22 ag
& 801 12.0 BLASTIC SILT {MH) G0 93
] B-01 15.0 ELASTIC SILT {MH} a1 83
2] B-02 a0 FAT CLAY {CH) 39 50 a1 a7
A B-02 6.0 SANDY SILT (ML) a7 53
* B2 9.0 LEAN CLAY (CL) 40 a8
PARTICLE SIZE ANALYSIS PLATE
USACE Ballona Creek Watershed
roject No. 2006-023.05 C 1
1az Yourman Areas B and C
PLATE B2-39

E-556




¥ _SIEVE_WIN

Template: O

U.S. Standard

Sieve Size [in.}—»\d— U.S. Standard Sieve Numbers

e
|

Hydrometer

3 1 X ¥ 4 B 16 30 50 100 200
100 [T T T _WT""TW#&- 7
111 ! ' ?H&L | ‘ng A
| |
A A A s Y AN N
} [ i } [ |I \
| | | R
| | | [ ]
R RN
R e 1A R RN
| | i | | | | |
| | | | | | | 1S !
| | | | | [|
70 HH | : | : | | i
| | |
TR TS N [
]
g oo [ B LI LD 4 : I AN h
| | | |
= (0L Bl -l NN
e (LI 0 WL | SRR
| | Iy,
g 50 [ | f | f | f | \,\'
o | | : | : | : | |
- | | | |
2y 10010 R N I L () A
O | ' I ' | ' M \
@ | I ' | ' | ! l I N
W | | I | I | I | |
30 l | ] l | l | | l \
| [ | [ | [ | | | \\
| | | | | |
| | ' | ' | ! | |
| | ' | ' | ! | |
20 11— - ' —
| i ' | ' | ! | |
| | ' | ' | ! | |
T b W L
10 H+ | | i |
| : ' | ' | ' ' |
| ' ' | ' | ' ' |
' | | | '
| | | |
0 L L | | L1 1 |
100 50 10 5 1 0.5 01 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
Coarse | Fire Coarse | Medium | Fine
COBBLES SILT or CLAY
GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth 4 Natural Liguid | Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Index (%) | #200 Sieve
0 B2 10.0 SANDY LEAN CLAY {CL) 38 51
| B-02 12.0 FAT CLAY (CH) B3 a5
7Y B-02 15.0 BELASTIC SILT {(MH) 107 B4 17 96
L] B-03 0.0 SANDY SILT (ML) 19 66
@ B-03 6.0 LEAN CLAY (CL) 45 46 21 99
|| B-03 0.0 LEAN CLAY (CL) 37 91
A B-03 12.0 ELASTIC SILT {(MH) 42 a8
* B-03 15.0 FAT CLAY (CH) 62 73 45 a0
PARTICLE SIZE ANALYSIS PLATE
USACE Ballona Creek Watershed
rojoct o, 2006.023.05 C2
laz Yourman Areas B and C
PLATE B2-40

E-557




¥ _SIEVE_WIN

Template: O

.5, Standard
Sieve Size[in.}—b\d— U.S. Standard Sieve Numbers :I: Hydrometer
3 1 X ¥ 4 B 16 30 50 100 200
100 T T %wtg . _Sng
e X b
]| ] ] T T
' | I ! I ' | Al
90 } [ i }
IIRR I ] ] !
e b MR
' | | ! | ! |
a0 : : |
i b M |
! ' | ' | ! | '
1 L !
o i | : | ' | i
(- l | I l I l | |
- ! ' | ! | ! | '
S woll L ] i
[1T] | | |
z 0 | ' | ' | ' | | \ |
> | ! | ' | | | I |
@ | | ' | ' | | | Ii \
v4 | | ' | ' | ' | gy
w50 [ t | t | f | T
= | [
i I A il '|I
- | | ' | ' | ! | | |
P 11 V11 I il
] I ' I ' I ' I
& | I : | : | : l | g
[ A R
30 It | ! | ! | ! | |
HERINE NN
' | | | ' N
20 [l —— (A : ! R n
| ' TR ' | \1
0 e ]! Ll i =
| | ' | ' | ! | | Ay
10 HL i I | | | | i | i S
IIRR R ] ]! ! Lol [T
| ' | ' | ' |
' | | | '
| | | |
0 L L | | L1 1 |
100 50 10 5 1 0.5 01 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
Coarse | Fire Coarse | Medium | Fine
COBBLES SILT or CLAY
GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth 4 Natural Liguid | Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Index (%) | #200 Sieve
o B-03 18.0 FAT CLAY (CH) BT 86
O B4 0.0 SILT WITH SAND (ML) 20 74
fa) B-04 3.0 LEAN CLAY (CL) 34 a1
& B4 6.0 SLT (ML) 34 NP NP 98
® B-04 9.0 SANDY SILT (ML) 36 66
| B-04 120 SILT (ML) 42 40 7 a9
A B-04 150 | siTpd 100 93
» B-05 0.0 LEAN CLAY WITH SAND {CL) 23 83
PARTICLE SIZE ANALYSIS PLATE
USACE Ballona Creek Watershed
rojoct o, 2006.023.05 C3
laz Yourman Areas B and C
PLATE B2-41

E-558




Hydrometer

—

|
-
200

100

a0

U.5. Standard Sieve Mumbers

:/.Am. |||||||||||||||||||||||||||||||||||||||||||||||
32
32 e I e e I R R B R m
i
| TR SRS IR EE T O S e WSS oS pee —
=T
o R gt R Y g e A [ R [ e ) W Y ) ey g
8 &8 8 R 8 8 8§ 8 & e ~=°
LHOI3M A8 H3NI4 LN3DH3d

0.001

0.005

0.0

0.05

0.1

0.5
GRAIN SIZE IN MILLIMETERS

100

SILT or CLAY

Fine

Medium

Coarse |

SAND

Fine

Coarse

GRAVEL

COBBLES

Laboratory Testing by: Diaz Yourman & Associates

% Passing
#200 Sleve

62
a8
an
a5
o8
98

av
a8

Plasticity

Index (%)

Ligquid
Limit (%)

62

67

70

Matural
M. C. (%)

34
49

59
95
54
46
43

58

Classification

LEAN CLAY WITH SAND (CL)

BLASTIC SILT {MH)

FAT CLAY {CH)

FAT CLAY {CH)

FAT CLAY (CH)

BLASTIC SILT {MH)

H)

FAT CLAY [

FAT CLAY (CH)

Depth
(feet)

6.0

9.0
120

15.0

0.0

2.5

4.5

3.0

Source

B-05
B-05
B-05
B-05
B-05
B-05
B-08

B-O7

Symbol

NIM IATIS AQ Saedwa)

C4

PLATE B2-42

PARTICLE SIZE ANALYSIS

USACE Ballona Creek Watershed

Areas B and C

0. 2006-023.05

ourman

iz Y

E-559



¥ _SIEVE_WIN

Template: O

.5, Standard
Sieve Size[in.}—»\«— 1.5, Standard Sieve Numbers :I: Hydrometer
3 1 % % 4 B 16 30 50 100 200
100 : T : ?‘"W TS &) an- ]
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10 L ! | | | | | ! |
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| | | | | |
| ' | ' | ' |
| |
| ' | ' | ' |
0 L L | | L1 d |
100 50 10 5 1 0.5 01 0.05 0.01 0.005 0.001
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Laboratory Testing by: Diaz Yourman & Associates
Depth . Matural Liquid Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Index (%) | #200 Sieve
o) B7 6.0 SILT (ML) 26 33 7 95
O B-07 9.0 ELASTIC SILT (MH) 40 58 25 96
A B-07 12.0 FAT CLAY (CH) &0 02
& BT 150 | claveY sanD sc) 34 39
@ B-08 0.0 FAT GLAY (CH) 41 &7 45 99
| B-08 3.0 FAT CLAY WITH SAND (CH) 36 80
A B-0B 6.0 FAT GLAY [CH) 71 97
» B-08 9.0 FAT CLAY (CH) 58 53 24 98
PARTICLE SIZE ANALYSIS PLATE
USACE Ballona Creek Watershed
roject No. 2006-023.05 CS
laz Yourman Areas B and C
PLATE B2-43

E-560




Hydrometer

—

.
o
200
I
|
f
|
|
|
f
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
I
[
|
f
|
|
|
1
!
I
I
|
|

[3F]

i

o L

€ g% A |t ]
zZ g oA

2 ﬁhk\ 7
2 o il

wn oM

= ir =
F=R -0 o ol D R I AN S N I PR R ]
m b o

n

W

U. 0N ——— e e e e — e e T

:/.Am. |||||||||||||||||||||||||||||||||||||||||||||||
32
32 e I e e I R R B R m
i
| TR SRS IR EE T O S e WSS oS pee —
=T
o R gt R Y g e A [ R [ e ) W Y ) ey g
8 &8 8 R 8 8 8§ 8 & e ~=°
LHOI3M A8 H3NI4 LN3DH3d

0.001

0.005

0.0

0.05

0.1

0.5
GRAIN SIZE IN MILLIMETERS

100

SILT or CLAY

Fine

Medium

Coarse |

SAND

Fine

Coarse

GRAVEL

COBBLES

Laboratory Testing by: Diaz Yourman & Associates

% Passing
#200 Sleve

36
16
ag
a9
a7
a7

35

14

Plasticity

Index (%)

ar

Ligquid
Limit (%)

Matural
M. C. (%)

40

26
43

52
58
B1

ar
25

Classification

¥}

CLAYEY SAND {5C)

CLAYEY SAND {5C)

FAT CLAY {CH)

FAT CLAY {CH)

STIC SILT {MH)

=

BLASTIC SILT {MH)

LAYEY SAND {5C)

5

(]

LAYEY SAND {5C)

G

Depth
(feet)

120
15.0

1.0
3.0

6.0

9.0

120

15.0

Source

B-08
B-08
B-08
B-08
B-08
B-09
B-09

B-08

Symbol

NIM IATIS AQ Saedwa)

C6

PLATE B2-44

PARTICLE SIZE ANALYSIS

USACE Ballona Creek Watershed

Areas B and C

0. 2006-023.05

ourman

iz Y

E-561



¥ _SIEVE_WIN

Template: O

.5, Standard
Sieve Size [in.}—b\d— U.S. Standard Sieve Numbers :I:. Hydrometer
3 1 X % 4 8 16 30 50 100 200
100 [TTT T T »
T T =R &
| | | | H
| | | | | .-
90 ft : ' i - o
S
! | | ! | ! |
' | | ! | ! |
80 i : :
i b M
! ' | ' | ! |
' ' | ! | | |
A O i
(- l | I l I l | |
- ! ' | ! | ! | '
2 I ! | I | | ! '
1T} | |
z 0 | ' | ' | ' |
> | | ' | ' | ' |
m I | | | | | | |
i 1 N I .
T T i
o | Bl | | | | |
- | | | | | | | I
& | | . | . | . |
o I AR | |
[ | | | | |
7} | | | | | |
o | | I | I | | |
30 HHA——t R ! |
| | ' | ' | ! |
| | ' | ' | ! |
| | ' | ' | ! |
20 11— - ' |
| i ' | ' | ! |
| | } | } | } | |
I ! | | | | | ' a.*
10 1 f | t I [ 1 :
I | | Coll
| ' | ' | ' |
| |
| ' | ' | ' |
0 L L | | L1 1 |
100 50 10 5 1 0.5 01 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
Coarse | Fire Coarse | Medium | Fine
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Laboratory Testing by: Diaz Yourman & Associates
Depth . Matural Liquid Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Index (%) | #200 Sieve
0 B-10 0.0 SILT WITH SAND (ML) 29 76
O B-10 3.0 FAT CLAY (CH) B4 a3
Py B-10 6.0 SILT (ML) a MNP MP 84
@ B-10 8.0 LEAN GLAY (CL) 5G 100
@ B-10 12.0 SILT (ML) 48 46 15 100
|| B-10 15.0 SANDY LEAN GLAY (CL) 48 52
'Y B-10 18.0 POCRLY GRADED SAND WITH SILT SP-5M) 29 12
» B-11 0.0 LEAN CLAY (CL) a7 ap
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Depth 2 Natural Liquid | Plasticity | % Passing
Symbol | Source | ifeef) Classification M. C. (%) | Limit(%) | Index (%) | #200 Sieve
0] B-11 3.0 ELASTIC SILT (MH) T2 B0 40 86
O B-11 6.0 ELASTIC SILT (MH) 1] a1
Fay B-11 9.0 ELASTIC SILT (MH) &0 61 28 av
< B-11 12.0 BLASTIC SILT {MH) 71 a0
@ B-11 15.0 CLAYEY SAND (8T} 54 45
& B-12 0.0 LEAM CLAY (CL) 449 98
'y B-12 3.0 ELASTIC SILT (MH) 45 a7
L 2 B-12 6.0 ELASTIC SILT {MH) 69 96
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Laboratory Testing by: Diaz Yourman & Associates
Depth 4 Natural Liguid | Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Index (%) | #200 Sieve
O B-12 9.0 ELASTIC SILT (MH) B4 52 13 a5
| B-12 120 ELASTIC SILT (MH) 50 90
Fay B-12 15.0 SANDY FAT CLAY {CH) 1] A6
& B-13 0.0 CLAYEY SAND (5C) 17 21
® B-13 3.0 FAT CLAY (CH} 65 97
2] B-13 6.0 FAT CLAY {CH) 56 60 29 96
A B-13 9.0 FAT GLAY [CH) 93 95
» B-13 12.0 FAT CLAY (CH) [i15] a9
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Coarse ‘ Fine Coarse | Medium | Fine
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Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | ooy Classification M.C. (%) | Limit (%) | Index (%) | #200 Sieve
O B-13 15.0 CLAYEY SAND (SC) 43 47
O C401 0.0 CLAYEY SAND (5C) 15 37
A c01 6.0 LEAN CLAY C1) 34 40 20 6
L4 C-01 7.0 LEANCLAY L) 34 a0
® C-01 9.0 SANDY LEAN CLAY {CL) 22 59
] 01 12.0 FAT CLAY {GH) 46 75 47 g2
'y c-01 15.0 FAT GLAY WITH SAND {CH) 27 83
» C-01 18.0 LEAN CLAY (CL) 33 a5
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Coarse ‘ Fine Coarse | Medium | Fine
COBBLES SILT or CLAY
GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | oot Classification M.C. (%) | Limit (%) | Index (%) | #200 Sieve
o) c-01 21.0 CLAYEY SAND {SC) 13 28
O C-01 24.0 POORLY GRADED SAND WITH CLAY AND GRAVEL (SP.8C) 12 7
& C-01 30.0 FAT CLAY (CH) 34 oo
Lo c-02 0.0 CLAYEY SAND {SC) 12 42
® C-02 6.0 FAT CLAY (CH) 45 57 36 o8
|| c-02 9.0 FAT CLAY {CH) A8 o6
'Y C-02 12.0 CLAYEY SAND (SC) 18 23
»* c-02 15.0 SANDY LEAN GLAY {CL) 20 52
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Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | o Classification M.C. (%) | Limit (%) | Index (%) | #200 Sieve
O c02 18.0 SANDY LEAN CLAY {CU) 19 52
O c-02 24.0 POORLY GRADED SAND WITH CLAY (SP-SC) 19
iy c-02 27.0 FOORLY GRADED SAND WITH CLAY {SP-SC) 14
< C-03 0.0 SANDY LEAN CLAY (CL) 17 61
® C-03 3.0 SANDY LEAN CLAY {CL) 16 1
| c-03 6.0 FAT CLAY {CH) 46 g7
'Y C-03 9.0 SAMDY LEAN CLAY (GL) 23 57
L ] c-03 12.0 SAMDY LEAN CLAY {CL) 23 52
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GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | o Classification M.C. (%) | Limit (%) | Index (%) | #200 Sieve
a c-03 15.0 FAT CLAY [CH) 51 53 26 100
O C-03 18.0 CLAYEY SAND (SC) 14 46
iy C-03 21.0 FOORLY GRADED SAND WITH GRAVEL (5P) 15 3
< C403 24.0 POORLY GRADED SAND WITH CLAY AND GRAVEL (SRSC) 13 g
-] C-03 27.0 LEAM CLAY WITH SAND (CL) 27 7
|| c-03 a0.0 SANDY LEAN GLAY {CL) 273 53
A C03 33.0 | SuTMy 38 NP NP 99
» C-04 0.0 POORLY GRADED SAND WITH CLAY AND GRAVEL (SP-5C) 4 5
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COBBLES SILT or CLAY
GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | o Classification M.C. (%) | Limit (%) | Index (%) | #200 Sieve
O C-04 3.0 POORLY GRADED SAND WITH CLAY AND GRAVEL (SP-SC) B 1
O C-04 4.0 SANDY LEAN CLAY (CL) 1B &0
& C-04 6.0 CLAYEY SaND {5C) 23 44
& C04 9.0 | SANDYFATCLAY CH) 20 57
® 04 12.0 ELASTIC SILT {MH) 38 54 23 95
| C-04 15.0 SANDY FAT CLAY {CH) 23 &0
'y C-04 18.0 SAMDY FAT CLAY [CH) 22 B8
L C-04 21.0 SANDY SILT (ML) 23 61
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Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | foe) Classification M. C. (%) | Limit (%) | Index (%) | #200 Sieve
O C-04 24.0 SILT WITH SAND (ML) 24 )= NP 79
] G5 0.0 SANDY LEAN CLAY (CL) 29 65
& C-05 3.0 SILTY SAND (SM) 16 25
Lo C-05 6.0 CLAYEY SAND {SC) 25 8
® C-05 12.0 SANDY LEAN CLAY {CL) 19 57
| C-05 15.0 SILTY SAND WITH GRAVEL (SM) 15 21
F'y C-05 24.0 SILT (ML) 43 47 19 99
™ C-06 0.0 POORLY GRADED SAND WITH GRAVEL (SP) 4 a
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Coarse ‘ Fine Coarse | Medium | Fine
COBBLES SILT or CLAY
GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | o Classification M.C. (%) | Limit (%) | Index (%) | #200 Sieve
O C-06 3.0 POORLY GRADED SAND WITH SILT AND GRAVEL {SP-3M) 4 5
O C-06 6.0 POORLY GRADED SAND WITH GRAVEL (5P) 2 2
Fa C-06 9.0 LEAN CLAY CL) 30 o1
o 06 12.0 FAT GLAY {CH) 43 BT 36 98
) C-06 15.0 FAT CLAY {GH) a9 100
] C-06 18.0 SANDY LEAN CLAY {CL) 29 42 23 70
F'y 06 21.0 SANDY LEAN CLAY (CL) 22 62
* C-06 24.0 SANDY FAT CLAY {CH) 22 55
PARTICLE SIZE ANALYSIS PLATE

USACE Ballona Creek Watershed C1 6
rojectNo. 2006-023.05
[562 l\r’r:::ourn’lan Areas B and C
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GRAIN SIZE IN MILLIMETERS
Coarse ‘ Fine Coarse | Medium | Fine
COBBLES SILT or CLAY
GRAVEL SAND
Laboratory Testing by: Diaz Yourman & Associates
Depth . - Matural Ligquid Plasticity | % Passing
Symbol | Source | ooy Classification M.C. (%) | Limit (%) | Index (%) | #200 Sieve
O C-06 27.0 CLAYEY SAND (SC) 23 21
O c-07 0.0 SILTY SAND (8M) 15
iy c-07 3.0 SILTY SAND WITH GRAVEL (SM) 15
Lo CaO7 6.0 FAT CLAY W ITH SAND {CH) 30 75
P co7 9.0 SILT (MY | 49 12 92
| c07 12.0 FAT CLAY [CH) 42 B8
A G-07 18.0 SILT WITH SAND (ML) 51 71
» c07 21.0 FAT CLAY WITH SAND {CH) 27 33 74
PARTICLE SIZE ANALYSIS PLATE
USACE Ballona Creek Watershed
rojectNo. 2006-023.05 C1 7
Didz Yodarman Areas B and C
PLATE B2-55
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Laboratory Testing by: Diaz Yourman & Associates

% Passing
#200 Sieve

62

kil
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Index (%)
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M. C. (%)
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SANDY FAT CLAY {CH)

CLAYEY SAND {SC)
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NIA IATIS AQ EEdwe)

PLATE

C18

PLATE B2-56

PARTICLE SIZE ANALYSIS

USACE Ballona Creek Watershed

0. 2006-023.05
Areas B and C
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ERBERG_CHART_WIN

Template: OY_ATT
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Laboratory Testing by: Diaz Yourman & Associates Test Method: ASTM D4318-05
Depth L Natural | Liguid | Plastic | Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Limit (%) | Index (%) | #200 Sieve
B-01 3.0 SILT (ML) 39 41 34 7 o8
O B-01 8.0 ELASTICSILT (MH) 43 55 33 22 98
B2 3.0 FAT CLAY (CH) 39 50 19 31 g7
B-02 15.0 ELASTIC SILT (MH) 107 64 47 17 96
® B-03 6.0 LEAN CLAY (CL) 45 46 25 21 oo
[ B-05 15.0 FAT CLAY {CH) 62 73 28 45 a0
A B4 6.0 SILT (ML) 34 MNP MNP MNP o8
* B-04 12.0 SILT (ML) 42 40 33 7 99
PLASTICITY CHART PLATE
USACE Ballona Creek Watershed
Project No. 2006-023.05 C1 9
Diaz Yourman Areas B and C
PLATE B2-57
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Template: OY_ATT
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LIQUID LIMIT (%)
Laboratory Testing by: Diaz Yourman & Associates Test Method: ASTM D4318-05
Depth L Natural | Liguid | Plastic | Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Limit (%) | Index (%) | #200 Sieve
B-05 9.0 ELASTICSILT {MH) 449 62 33 29 a8
O B05 15.0 FAT CLAY (CH) a5 67 29 38 85
B-06 25 ELASTIC SILT (MH) 46 70 35 35 99
B-OT 6.0 SILT (ML) 26 33 26 7 a5
[ B-O7 9.0 ELASTIC SILT (MH) 40 59 34 25 96
[ ] B-08 0.0 FAT CLAY (CH) 41 67 22 45 99
A B-08 9.0 FAT CLAY (CH) 58 53 29 24 o8
* B-00 1.0 FAT CLAY (CH) 43 64 27 37 99
PLASTICITY CHART PLATE
USACE Ballona Creek Watershed
Project No. 2006-023.05 Cz 0
Diaz Yourman Areas B and C
PLATE B2-58
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Template: OY_ATT

U-LINE A-LINE \
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| A
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Laboratory Testing by: Diaz Yourman & Associates Test Method: ASTM D4318-05
Depth L Natural | Liguid | Plastic | Plasticity | % Passing
Symbol Source (feet) Classification M. C. (%) | Limit (%) | Limit (%) | Index (%) | #200 Sieve
B0 3.0 FAT CLAY (CH) 52 58 29 29 a9
Oa B-10 6.0 SILT (ML) kY] NP MNP NP 94
B-10 12.0 SILT (ML) 48 46 3 15 100
B-11 3.0 ELASTIC SILT (MH) T2 B0 40 40 ]
® B-11 9.0 ELASTICSILT {(MH) &0 61 33 28 ar
] B-12 9.0 ELASTIC SILT (MH) B4 52 38 13 85
A B-13 6.0 FAT CLAY (CH) 56 60 M 29 o6
™ c-01 6.0 LEAN CLAY (CL) 34 40 21 20 96
PLASTICITY CHART PLATE
USACE Ballona Creek Watershed
Project No. 2006-023.05 Cz 1
Diaz Yourman Areas B and C
PLATE B2-59
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Template: OY_ATT
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Laboratory Testing by: Diaz Yourman & Associates Test Method: ASTM D4318-05
Depth L Natural | Liguid | Plastic | Plasticity | % Passing
Symbol | Source (feet) Classification M. C. (%) | Limit (%) | Limit (%) | Index (%) | #200 Sieve
01 120 FAT CLAY (CH) 46 75 28 47 92
| c02 6.0 FAT CLAY (CH) 45 57 21 36 88
C03 150 FAT CLAY (CH) 51 53 27 26 100
C-03 33.0 SILT (ML) 38 MNP MP MNP ]
® c-04 120 ELASTIC SILT (MH) 38 54 3 23 a5
| C-04 240 SILT WITH SAND (ML) 24 NP NP NP 79
'y C05 240 SILT (ML) 43 47 2B 19 o9
* C6 12.0 FAT CLAY (CH) 43 57 21 36 o8
PLASTICITY CHART PLATE
USACE Ballona Creek Watershed
Project No. 2006-023.05 022
Diaz Yourman Areas B and C
PLATE B2-60
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LIQUID LIMIT (%)
Laboratory Testing by: Diaz Yourman & Associates Test Method: ASTM D4318-05
Depth L Natural | Liguid | Plastic | Plasticity | % Passing
Symbol Source (feet) Classification M. C. (%) | Limit (%) | Limit (%) | Index (%) | #200 Sieve
C06 18.0 SANDY LEAN CLAY (CL) 29 42 14 23 70
O c07 8.0 SILT (ML) 31 49 37 12 92
A 07 210 FAT CLAY WITH SAND {CH) 27 51 18 33 74
PLASTICITY CHART PLATE
USACE Ballona Creek Watershed
Project No. 2006-023.05 Cz 3
Diaz Yourman Areas B and C
PLATE B2-61
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PLOTS_WIN REV FEBOT

Template: OY_COMPACT_4

Test Method:

ASTM D1557-91(A)

Mold Diameter: 4 inches
136 \ \ \ Layers: 5
134 Blows: 25/layer
\ \ \ Hammer: 10 pounds
132 \ \ Fall 18 inches
130 \ \ \ Energy: 56,300 ft-lbs/cu it
' \
128 i \‘ \ Test Method: ASTM D1557-91(B)
\ \ \ Mold Diameter: 4 inches
126 \ Layers: 5
. o \ \ Blows: 25/layer
124 {/ u\\ \ H g 1
B A A __\%\e \ ammer: 0 pounds
122 ay. \ Fall: 18 inches
120 '_H'; E\\\ A Energy: 56,300 ft-lbs/cu ft
(= !
E‘: 118 f N \ \ Test Method: ASTM D1557-21(C)
) \
t / \ \ \ Mold Diameter: 6 inches
g 118 / N L .
z A, \ \ ayers: 5
g i1a J.*' h Blows: 56/layer
E / \ \ Hammer: 10 pounds
112 I,f'l \. Fall; 18 inches
is / L A \ Energy: 56,000 ft-lbs/cu ft
i g 0]
i /| A |
A \\ \ 100 % Saturation Curves
106 - “Y Specific Gravity = 2.6
104 \ h i i
\‘,'-\ ‘: Specific Gravity = 2.7
il
102 \‘\\-— Specific Gravity = 2.8
100 \
\\\
a8
AN
96 AN
0 4 8 12 16 20 24 28
MOISTURE CONTENT (%)
Laboratory Testing by: Diaz Yourman & Associates
Optimum  (Max. Dry | Liquid [Plasticity ASTM
Symbol | Source | Depth Classification Moisture | Density | Limit | Index | %<#200 Test
(feet) Content (%) | (pef) (%) (%) Sieve Method
o) B-02 0.0 LEAN CLAY WITH SAND (CL) 16 112 15574
O B-13 0.0 CLAYEY SAND (SC) 10 126 21 1557A
Fa C-01 0.0 CLAYEY SAND (SC) 10.5 124.5 37 155TA
COMPACTION TEST DATA PLATE
USACE Ballona Creek Watershed
Project No. 2006-023.05 C24
Diaz Yourman Areas B and C
PLATE B2-62
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SURCHARGE PRESSURE in Pounds per Square Foot
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SHEAR STRENGTH in Pounds per Square Foot
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o
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I#19
€ o o819
- BORING NUMBER &
o 325 SAMPLE DEPTH (FT.)
283 ¢ 5F31 elesi
° 0243
3(237
5¢7 ° Ca o
o 4&7
e @19

KEY:

@ Samples tested at field moisture content

o

Samples tested after soaking to a moisture content near saturation

DIRECT SHEAR TEST DATA

Law Crandall Area CLAWIC RANDALL, INC

PR EAE
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7112/91 L
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\\\.\ ~l " SILTY CLAY
\ ~~.:.~‘r
M "'-‘
‘\\ b
‘Ek""a.‘
-
‘Qk‘
)f [~
8
/
/| k
; ~
Boring 1 at13 | Wy
ELASTIC SILT .
\ %
L8
*
‘l
Y
~os_ | \ *
i s
i Y - “\.
e b = \ 1\
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NOTE: Samples tested at field moisture content

CONSOLIDATION TEST DATA

Law Crandall Area CLaw/cRANDALL, INC
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Baiail
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i
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H

O.E. _HAL CHKD
INCHES PER

Ik

DR.
CONSOLIDATION

7112/91
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L91177.AEB

JoB
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012
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LOAD IN KIPS PER SQUARE FOOT

04 05 06 07 080910 20 3.0
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50

e NN
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‘T\ at
\
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[,

-~

Boring 3 at 25
ELASTIC SILT

NOTE: Samples tested at tield maisture content.

CONSOLIDATION TEST DATA

Law Crandall Area C LAW/CRANDALL. ING
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LOCAD IN KIPS PER SQUARE FOOT
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NOTE: Water added to sample atter consolidation under a load of 1.8 kips per square kN
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e
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CONSOLIDATION TEST DATA

7 Law Crandall Area C LAW/CRANDALL,INCGC -,,_ﬁm-.-.-,\.%

PLATRAB2-8643
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e BORING NUMBER
y AND SAMPLE DEPTH: 2 a7 and 2a 3
(Combined Sample)
SOIL TYPE: SILTY CLAY
CONFINING PRESSURE : 124
= O {lbs./sq. ft.)
i x
X
w ©
L INITIAL MOISTURE CONTENT : 13.3
4z (% of dry wt.)
W ?
5 0
& FINAL MOISTURE CONTENT : 347
L = (% of dry wt.)
&
o«
g © DRY DENSITY : o8
= {ibs./cu. f.)
2_,.‘.}
@
N
= EXPANSION INDEX - g5
Ly
Z
[
o TEST METHOD: Uniforn Building Code Standard
5 i No. 29- 2, Expansion Index Test
B <
N
-
|
[as]
m 9
g EXPANSION INDEX TEST DATA
Law Crandall Area CAW/CRANDALL, INC.

PLARTB 6%
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DATE
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PERCENT PASSING BY WEIGHT

PERCENT PASSING BY WEIGHT

SIEVE ANALYSIS
U.S. Sid. Sieve Openings U.S. Standard Sieve Numbers HYDROMETER ANALYSIS
3" 112" 3/4" 38" #4 #10 #20  #40 #100 #200
100 0
80 ‘\\ 10
80 P~\‘\ 20
70 pt 30
60 \ 40
50 50
40 60
30 1 70
Boring 1 at 2%’
20 I SANDY SILT 80
10 80
1Y S RS U — ! ’ 100
100 = = ﬂN\ o
a0 \ 10
80 20
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50 50
40 60
BE 70
Boring 3 at 16’

20 I SANDY SILT 80
10 | =lo}
B Voo i i o Wit o
e =2 2 g 2 £ =8 3 - ©8 38 & 588 8§ & 8§

PARTICLE SIZE IN MILLIMETERS
GRAVEL SAND
SILT OR CLAY
Coarse | Fine Coarse Medium | Fine kA

PARTICLE SIZE DISTRIBUTION

Law Crandall Area C Law/cranDALL,INC

g

PERCENT RETAINED BY WEIGHT

PERCENT RETAINED BY WEIGHT

Pt
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APPENDIX B3
LABORATORY TESTING INTERPRETATIONS OF
GDC INVESTIGATION




LA-962A

B3.1 General

Page. B3-1

APPENDIX B3

LABORATORY TESTING INTERPRETATIONS

The following interpretation plots were generated based on the results of our
laboratory data in Areas A, B, and C:

Plate B3-1
Plate B3-2
Plate B3-3
Plate B3-4
Plate B3-5
Plate B3-6
Plate B3-7
Plate B3-8
Plate B3-9
Plate B3-10
Plate B3-11
Plate B3-12
Plate B3-13
Plate B3-14
Plate B3-15
Plate B3-16
Plate B3-17
Plate B3-18
Plate B3-19
Plate B3-20
Plate B3-21
Plate B3-22
Plate B3-23
Plate B3-24
Plate B3-25
Plate B3-26

Area A — Undrained Shear Strength

Variation of Moisture Content with Depth — Area A
Variation of Dry Density with Depth — Area A

Variation of Liquid Limit with Depth — Area A

Variation of Plastic Limit with Depth — Area A

Variation of Fines Content with Depth — Area A

Plot of Moisture Content vs. Dry Density — Area A
Variation of Moisture Content with Elevation — Area A Fill Soils
Variation of Dry Density with Elevation — Area A Fill Soils
Variation of Liquid Limit with Elevation — Area A Fill Soils
Variation of Plastic Limit with Elevation — Area A Fill Soils
Variation of Fines Content with Elevation — Area A Fill Soils
Plot of Moisture Content vs. Dry Density — Area A Fill Soils
Area B — Undrained Shear Strength

Variation of Moisture Content with Depth — Area B
Variation of Dry Density with Depth — Area B

Variation of Liquid Limit with Depth — Area B

Variation of Plastic Limit with Depth — Area B

Variation of Fines Content with Depth — Area B

Plot of Moisture Content vs. Dry Density — Area B
Variation of Moisture Content with Depth — Area C
Variation of Dry Density with Depth — Area C

Variation of Liquid Limit with Depth — Area C

Variation of Plastic Limit with Depth — Area C

Variation of Fines Content with Depth — Area C

Plot of Moisture Content vs. Dry Density — Area C
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Laboratory Vane Shear - Area A PLATE B3-1
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Dry Density (pcf)

Moisture Content vs Dry Density

Moisture Content (%)

180
| |
® Points
170 Saturation = 1.0
Saturation = 0.9
160 = Saturation = 0.8
Saturation =0.7
Saturation = 0.6
150 4 Saturation = 0.5
140 4
130 < \
120 <
\NK )
110 «
o
100 \\\\
90 <
80
\ '
70
\ A o
60
50 \Q Q% &\
\ \
40 \Q * *
30 — >
\
20
10
0
0 10 20 30 40 50 60 70 80 90 100
Area A PLATE B3-7

E-595



Elevation (feet)

20

15

10

w

-10

10

Variation of Moisture Content with Elevation

20

30

Moisture Content (%)

40 50 60

70

80

90

100

¢
o)
[ ]}
o ?. °
o o
[
.Io o0
ool )
¢° ®le °
o e
° ® ® 9
° o o o
19
o o
o ..:
° o
o ©
o ’L .
® o
® o
° o 8| ©
o
° o
o
8]
o
Fill Soils - Area A PLATE B3-8
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APPENDIX B4
LABORATORY TESTING INTERPRETATIONS

B4.1 General

The following interpretation plots were generated based on the results of laboratory

testing data by other investigators, in Areas A, B, and C:

Plate B4-1 Variation of Moisture Content with Depth — Area A
Plate B4-2 Variation of Dry Density with Depth — Area A

Plate B4-3 Variation of Liquid Limit with Depth — Area A
Plate B4-4 Variation of Plastic Limit with Depth — Area A
Plate B4-5 Variation of Fines Content with Depth — Area A
Plate B4-6 Plot of Moisture Content vs. Dry Density — Area A
Plate B4-7 Variation of Moisture Content with Depth — Area B
Plate B4-8 Variation of Dry Density with Depth — Area B

Plate B4-9 Variation of Liquid Limit with Depth — Area B
Plate B4-10 Variation of Plastic Limit with Depth — Area B
Plate B4-11 Variation of Fines Content with Depth — Area B
Plate B4-12 Plot of Moisture Content vs. Dry Density — Area B
Plate B4-13 Variation of Moisture Content with Depth — Area C
Plate B4-14 Variation of Dry Density with Depth — Area C

Plate B4-15 Variation of Liquid Limit with Depth — Area C
Plate B4-16 Variation of Plastic Limit with Depth — Area C
Plate B4-17 Variation of Fines Content with Depth — Area C
Plate B4-18 Plot of Moisture Content vs. Dry Density — Area C
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APPENDIX C
GEOLOGIC MAP/AERIAL PHOTOS

C.1 Contents

This appendix includes a geologic map, aerial photos of Ballona Wetlands selected
from the UCLA Library Spence Collection of Aerial Photos (from years 1924 to
1938), and Topographic Maps from USGS prior and after the construction of the
existing levees.

A list of the plates presented in this appendix follows:

Plate C-1 Geologic Map
Plate C-2 through C-9 UCLA Library Spence Aerial Photos (circa 1924-1938)
Plate C-10 and C-11 USGS Topographic Maps (1924 and 1942)
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Marina Del Rey - Westwar View - Shov&ing Oil Wells, Ballona Lagoon, Culver Boulevard, and Pacific Electric Railroad - = UCLA Library - Spence Photos - 1933
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Marina Del Rey- Eastward View - Showing Ballona Lagoon, Oil Wells, Culver Boulevard passing through in a southwestly UCLA Library - Spence Photos - 1933
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Ballona Creek Levees - 1937 - Eastward View ' UCLA Library - Spence Photos - 1937
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Marina Del Rey - Eastward view showing Pacific Electric Railroad, Lincoln Boulevard, Realignment of Culver Boulevard, and Ballona Creek UCLA Library - Spence Photos - 1937
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Marina Del Rey - Eastward view showing Completed Ballona Creek Levee UCLA Library - Spence Photos - 1938




1924 USGS

Historic Topo:  Venice
Edition Date: 1924

Scale 1: 24000
County: Los Angeles .
Longitude: 33°50', 33°55', 34°00'
Latitude: 118°20’, 118°25', 118°30'
Township: T2S SBM, T3S SBM.
Range: R14W SBM. R15W SBM.
- - 3 . Bodies of Water: Ballona Lagoon. Santa Monica Bay.
__ ‘:/% . e G > Place Names: Alla, Culver Garden, Cypress Grove. Del Ray,
RECREATION GUN u&_‘a.'_‘f’-’ ’ : Schools: Playa Del Rey School, Venice High School
— N RR/Utilities: Pacific Electric.

Roadways/Trails: Coast Boulevard, Collingwood Street. El Segu

Land Grants: La Ballona. Sausal Redondo.
File name: HT 834 ,pg

USGS TOPO MAPS - 1924
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1942 USGS

Historic Topo:  Venice
Edition Date: 1934, 1942

Scale 1: 24000

County: Los Angeles

Longitude: 33°50°, 33°55', 34°00'
Latitude: 118°20°, 118°25', 118°3('
Township: T2S SBM., T3S SBM.
Range: R14W SBM, R15W SBM.

Bodies of Water: Ballona Lagoon. Santa Monica Bay

Place Names: Alla. Culver City. Culver Garden, Cypress Grove, Del Ray. .
Schools: Playa Del Rey School, Venice High School.

RR/Utilities: Pacific Electric.

Roadways/Trails: Coast Boulevard, Collingwood Street, El Segundo Avenue, |

Boulevard.
Land Grants: La Ballona. Sausal Redondo.
File name: HT 833.jpg

USGS TOPO MAPS - 1942
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APPENDIX D

SEISMIC HAZARD MAPS / SEISMIC DESIGN CRITERIA

D.1 Contents

This appendix includes the seismic hazard maps and seismic design criteria adopted
for the Ballona Wetlands Restoration Project.

A list of the plates presented in this appendix follows:

Plate D-1
Plate D-2
Plate D-3

Plate D-4 through D-13

Plate D-14 through D-17
Plate D-18
Plate D-19
Plate D-20
Plate D-21

CALTRANS Fault Map

Mapped Location of Charnock Fault

Estimation of Epicenter and Local Magnitude at or in
the Vicinity of the Site (Past 10 years)

USGS Deaggregation Results at Ballona Wetlands for
Return Period of 224 years (Vs = 202 m/s)

Shear Wave Velocity Profiles (Area A, B, West B, and C)
CGS Historically Highest Ground Water Contour Map
CGS Liquefaction Hazard Zone Map

CGS Landslide Hazard Zone Map

Navigate LA — Fault Rupture Study Zones and Landslide

E-650
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