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December 14, 2012 Project No.: VT-24086-02
Report No.: 12-12-34

Mike Hollebrands

Meiners Oaks Water District
202 W. El Roblar Drive
Meiners Oaks, California 93023

Project: Proposed Replacement Water Tanks
Meiners Oaks Water District
Meiners Oaks Area of Ventura County, California
Subject: Second Addendum to Geotechnical Engineering Report
References: 1. Geotechnical Engineering Report, Two Proposed Water Tanks, Meiners Oaks
Water District, Meiners Oaks area of Ventura County, California. File VT-
24086-01, Report 09-2-6, February 6, 2009, Earth Systems Southern California
2. Addendum to Geotechnical Engineering Report, Proposed Replacement Water
Tanks, Meiners Oaks Water District, Meiners Oaks area of Ventura County,
California. File VT-24086-01, Report 12-6-23, June 20, 2012, Earth Systems
Southern California

Introduction
As authorized we have performed additional field studies and laboratory testing for the proposed

replacement water tanks. The additional field studies were based on recommended testing by the
construction contractor Hayward Baker. The following letter summarizes our field study and

laboratory testing.

Field Study
On October 30, 2012, two additional test pits (TP-13 and TP-14) were excavated near the

proposed limits of the new tank diameters (see attached Site Plan) to obtain bulk samples of the
soils from the ground surface to the bottoms of the test pits. The bulk samples will be
transported to Hayward Baker for soil-cement testing. The depths of the test pits were about 6.5
to 7 feet, respectively, below the existing grade. The test pits were excavated with a backhoe.
The final logs of the test pits represent our interpretation of the contents of the field logs and the
results of laboratory testing performed on the samples obtained during the subsurface study. The

final logs are attached.

On October 30, 2012, ten cone penetrometer tests (CPT’s) were performed to depths of refusal.
The CPT exploration. was conducted by Kehoe Testing and Engineering by hydraulically
advancing a 15 cm® conical probe into the ground using an approximately 30-ton truck as a
reaction mass. An electronic data acquisition system recorded a near-continuous log of the
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resistance of the soil against the cone tip (Q.) and soil friction against the cone sleeve (f;) as the
probe was advanced. Resistance readings were recorded for every 2.5 cm (about 1 inch) of
depth. Empirical relationships (Robertson et al, 1990) were applied to the data to give a near-
continuous profile of soil stratigraphy. Interpretation of CPT data provides correlations for SPT
blow count, internal friction angle, undrained strength (S,) of clays, and soil type. Logs of the
CPT soundings are attached to this letter. The approximate locations of the CPT's were
determined in the field by pacing and sighting, and are shown on the attached Site Plan.

Laboratory Testing
The results of the following laboratory testing are attached to this letter.

Plasticity index testing was performed on the two bulk samples in general accordance with
ASTM 4318.

The gradation characteristics of the two bulk samples were made by hydrometer (in accordance
with ASTM D 422) and sieve analysis procedures. The samples were soaked in water until
individual soil particles were separated and then washed on the No. 200 mesh sieve, oven dried,
weighed to calculate the percent passing the No. 200 sieve and then mechanically sieved.

The testing of pH was performed for both of the bulk samples by Capco Analytical.

Please call if you have any questions, or if we can be of further service.

Respectfully submitted,

EARTH SYSTEMS SOUTHERN CALIFORNIA

—_—

Todd ] Tusby e
Engineering Geologist

Attached: Test Pit Logs
CPT Logs
Site Plan
Laboratory Data

Copies: 1 - Meiners Oaks County Water District; Attention: Mike Hollebrands
1 - WREA; Attention: Barney Caudill
1 - Hayward Baker; Attention: Lisheng Shao
1 - Project File

EARTH SYSTEMS SOUTHERN CALIFORNIA



20-980¥2-1A ¢10Z ¥3dINIAON

m_Eov.__moEmr_Eow
swoshs Upes (G

VD ‘AJUunoD einjuap
oLISIq IS1BAA SHEQO SIDUID)

viL# 1id 1S3l

"Sojuebio ‘umoiq moj[eA xiep o) umoiq yiep ‘yns wnipaw
Jsiow s Ashejo Apues (A1) 14 AVIDIHILYY 2

. 'UMOIQ MOJI9A tasuap WNIpaLW 0} 8s00] 4siow 0} }siowl

Anubys -pues Ayene:d s :(INS) T4 IVIOIHILYY )

SNOILJI¥OS3A

(TVLNOZIYOH 8 TvOILY3A) S = .1 :3TVIS

A3YILNNOIONT YILVMANNOXS ON
1334 /-2 ® I1dNVS X1Ng
1334 02 ‘HLd3A Tv¥NI4




20-980%C-1A 2102 Y39IN3IAON
Blulojl|eD uBYInog

SWi9)sAg yjieg

VO ‘AlunoD einjua)
JoUISI J9)EAA SHEBQO SISUIBN

€L# 1id 1S31

"umoJq pai yiep
-9SUap Wnipsw jsiow ‘pues Ayis Aokeld (NS) T710S 2

"Umolq :9soo|
Jstow ApyBijs 03 Aip sugep poom pue ‘Yeydse ‘s}o1oU09
‘eow uum pues Ais H(INS) 114 TVIDIAILYY 'L

SNOILdI¥OS3a

(IVLNOZIMOH B TvOILY3A) S = L TTVOS

A3Y3ILNNOONT H¥ILVMANNOHO ON
1334 9-¢ ® F1dNVS M1Ng
1334 6'9 ‘HLd43A T¥NI4

MOLN




20
30
40
50

VS Fine Gr

o~
- HIII IIIIIlllllllllllllll{lllllll_
a -
= w3 ]
OF - il
A b4 ]
B - 819
oX.S 4 ]
OO0 ]
8é€-g N |||I||||||||| Illllllllllllllllll
@+ .25
® 3 Sle
DFD-E @0 | NS [ S R L B N | M R B R M | N D N I O I B N |
O | | i
fond 14 -
| -
) S . il
E oo\a N
2 | 3° ;
= i
glﬁ o |[P||||T|F|!||||'|| N N N O I Y |
-
B2
=D
U)a N L L L L |lIilllllilFlllilllllilllllllllllllilll
S| o
Tal 5 } -
| 4
LI.Ig -~
ECD QLJ-- %3 lem
m = [] jut
[ E:';' o] B N
hﬂg ‘.U-SQ N ||l||!l|f[f||||||||I||||||||II||||||||[II|![]P|‘|
o |36 '
o™ |05
N
\—_'lll‘lllllillll liIIIIJEIIEIIIIII!Illllllll_
)
8 _ A
g L A
o nel -
£ o & [ i
= 2 I~ B
g | :
1 Ll 1 Ll Ll [ G L Il P, [ |
g)go)og o Lt r b g1 | 1.1 1 ! $ L1 21 ! Lt t ! | 1
D M -
WL oo
\—'I\CC
050.:.:-_; o
U)o)‘—gw 8 lJlIIJIlJIJlJJJ'IIII |IIIIlIIiIIlllIIIItIII‘IIIll
C/\o""-oq-l)
SS9 00
D < C & ™ T
l—v\—GJ(D
© oKX
I C)
= X o
() © O
X L. =

Office

Tip Stress COR
(tsf)

o | ald TS I T - [ | SRR N G SO T S [ | ] N N FRTS U Y Y O 2o I | T A I T |
Q o o o [=] =]
- N 2] < 1o}

(1) wdeq

Teml ID: CPT-1

Fils: 23001202CECP

Maximum depth: 21,02 (it)



{4) wdaqg

o o =) o
~ ® T 3
)
g
C
[
>
N
Al L) l|J|IlIllilllillIiill{Jillllllllllll-
a =
- x @ .
o T .
SH b 5 ]
—— [<} -
3o § 4 ]
8‘:“6.9 o~ Fl[ll[rllIll[llllllllllll{ri[lllllll
ool 5
MMLE
DHG—S @O | S NEE DA TNNN R D T B | IIIIIIIIilIIIIIIlIIIlIiIIIIIIIIIIIIlIIi
= o = .
@ 9O _} i
= O3 L )
3 o
Q0 § i d
=
gl— o I||IIIIII|||1PIT]Pl|PIPIIIIIIIIIIIPIIIIIIIIIII
25 ‘
8 15
wa N L L L) ||||||illlII!I|||||||}llIIIIIIlIIIIJIJI
= o o
52 z | ~
I s¢
Eo |zg-.] &t —J
® "= EQ 5 B -
N c =| a
ow
(o] =
H-l—l m N III|i]lIIIIIIIII!IIIlIIIP|II'rII|I||Fllllllll[ll'll
n_o 3"8 '
O®m |jO=S
N
“‘-lIll|Ililllllll!l]ll]lllllllll'llllllll]lllllllll-
[2]
g i .
5 E ]
(@] nel N
£ IR ]
— - -
3 3 r ]
Co Egl @ R i
Fa Ll i i 1 1 | I T Y | Lt L Lt 11111
2R 88l © ' ' ’
L~ Qoo
1 N &
06‘_1\-_.:.2
O'w“—' =]
O)cn\—mg 8 LI B T L Y LI Y L L I B LA L D B
E58 63
oS58
el N o F iy
GOJQJ\_,@'! o | x
_c(_."x'_c Q
CE TG 0
¥ OlLWw- ¢ 2o
g2 ]
7
a B -
'_
o |||"'llllllllI{|lI|||Irllll}IIIIFI‘IIlIFII.]Il‘II
o o Q (@] [a] o
- « @ < s}

Maximum depth: 12.80 (ft)

Teat ID: CPT-2
Fila: 23001203C ECP
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Maximum depth: 14.83 (ft)

TeslD: CFT3

Filo: Z3001204CECP
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CPT+4

2

Date: 30/Oct/2012

Test ID
Project: Ojai

8

(%)

Ratio COR

0

2

Pore Pressure
(tsf)

Customer: Earth Systems Southern California

Job Site: Water District Tank

CPT Data
30 ton rig

12

(tsf)

L L

Sleeve Stress

0

Kehoe Testing & Engineering
Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com
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Teal ID: CPT-6

Fila: Z3001206C.ECP

Maximum depth: 24.70 (ft)
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TeslD: CPT-6
Fie: 23001207C.ECP

Maximum depth: 14.90 (ft)
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TeslID: CFT-7

Filo: Z3001208C ECP

Maximum depih: 16.99 (ft)
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Maximum depth: 16.95 (i)

Tosl D: CFT-8
File: 23001 209C.ECP
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CPT Data
30 ton rig

Customer: Earth Systems Southern California

Job Site: Water District Tank

Kehoe Testing & Engineering

Office: (714) 901-7270
Fax: (714) 901-7289

rich@kehoetesting.com

www.kehoetesting.com
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TastD: CPT-9

Fia: Z3001210CECP
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Pore Pressure Ratio COR

Sleeve Stress
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APPROXIMATE LOCATIONS OF

REPLACEMENT WATFER TANKS /
'$' TP-1 TEST PIT LOCATIONS SITE PLAN
Meiners Oaks Water District
-$- B-1 BORING LOCATIONS Ventura County, California

Earth Systems
@ (CPT-1  CPTBORING LOCATIONS Southern California

NOVEMBER 2012 VT-24086-02




File No.: VT-24086-01 November 14, 2012

PLASTICITY INDEX ASTM D-4318

Job Name: Meiners Oaks Water District
Sample ID: TP 13
Soil Description: CL

DATA SUMMARY TEST RESULTS
Number of Blows: 22 29 29 LIQUID LIMIT 40
Water Content, %  41.2 39.5 39.5 PLASTIC LIMIT 21
Plastic Limit:  21.0 21.2 PLASTICITY INDEX 19
Flow Index
42.0
X 415 \
:,_é 41.0 ‘
=
5 400
[~
2 395 \
39.0
10 Number of Blows 100

Plasticity Chart
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/
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0 10 20 30 40 50 60 70 80 90 100
Liquid Limit

EARTH SYSTEMS SOUTHERN CALIFORNIA



File No.: VT-24086-01 November 14, 2012

PLASTICITY INDEX ASTM D-4318

Job Name: Meiners Oaks Water District
Sample ID: TP 14
Soil Description: CL-ML

DATA SUMMARY TEST RESULTS i
Number of Blows: 18 30 31 LIQUID LIMIT 26
Water Content, %  27.0 25.7 25.5 PLASTIC LIMIT 18
Plastic Limit:  17.8 17.5 PLASTICITY INDEX 8
Flow Index
27.5
= 270 \
E \
[-%]
[=]
© 260
8
g 25.5 \
25.0
10 Number of Blows 100

Plasticity Chart
70
7
60 // /,
5 50 /'/ /‘
= CH
= 40 // //
2
2 30 ,/ ,/
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10 = — % e
. 'r MU
0 .
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit

EARTH SYSTEMS SOUTHERN CALIFORNIA



Sample Number TP 13
Date: 11/14/2012

Tech. SD

Mechanical Analysis Graph

100.0 88008
90.0 ‘\‘.!
£ 00 S
Q
= 700 =S
. =S
2 60.0 ~
o
£ 500 \iih
[7}]
S 400 B3
E Y
S 200 ==
10.0
0.0
100 10 1 0.1 0.01 0.001
Grain Size In Millimeters
Summary of Sieve Results
Mechanical Analysis Hydrometer Analysis Particle Distribution
Sieve Percent Particle Percent Particle | Percent of
Size Passing Diameter | Passing Name Sample
11/2 100.0 0.0745 77.1 Gravel 2.6
1 100.0 0.0533 75.7 Sand 20.3
3/4 100.0 0.0381 74.3 Silt 46.8
1/2 100.0 0.0273 72.9 Clay 30.3
3/8 100.0 0.0182 65.9
#4 97.4 0.0115 53.4
#8 84.8 0.0084 46.4
#10 84.1 0.0062 40.8
#40 82.3 0.0032 26.9
#100 80.2 0.0014 17.1
#200 77.1
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Sample Number TP 14

Date: 11/14/2012
Tech. SD
Mechanical Analysis Graph
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Grain Size In Millimeters
Summary of Sieve Results
Mechanical Analysis Hydrometer Analysis Particle Distribution
Sieve Percent Particle Percent Particle | Percent of
Size Passing Diameter | Passing Name Sample
11/2 100.0 0.0746 53.6 Gravel 0.6
1 100.0 0.0644 52.1 Sand 43.8
3/4 100.0 0.0463 49.2 Silt 37.5
1/2 100.0 0.0337 43.3 Clay 18.1
3/8 100.0 0.0220 37.4
#4 99.4 0.0132 28.5
#8 99.0 0.0095 25.5
#10 98.8 0.0068 22.6
#40 94.1 0.0034 16.7
#100 74.5 0.0015 10.8
#200 55.5
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Analytical Services, Inc. Environmental and Analytical Services-Since 1994

CERTIFICATE OF ANALYSIS

Client: Earth Systems Southern California Date Sampled: 11/07/12
CAS LAB NO: 123321 Date Received: 11,{07/12
Analyst: AN Sample Matrix: Soil

WET CHEMISTRY SUMMARY

COMPOUND RESULT UNITS DF PQL METHOD ANALYZED
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CAS Lab #: 123321-01
Sample ID: TP13

pH (Corrosivity) 7.3 S.U. 1 - 9045 11/08/12

CAS Lab #: 123321-02
Sample ID: TP1l4

pH (Corrosivity) 7.2 S.U. 1 --- 9045 11/08/12

Organic Matter 2.8 % 1 0.05 ASTM D2974 11/08/12

1536 Eastman Ave. Suite B, Ventura, California 93003 Ph: (805)644-1095 FAX: (805)644-9947
www.capcoenv.com




