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1. Introduction

This report presents a summary of existing geotechnical data for the Elkhorn Pumping Plant Replacement
Project (Project), which includes replacement of the existing Elkhorn Pumping Plant. The pumping plant is
owned and operated by the Natomas Mutual Water Company (NMWC) of Rio Linda, California.

Extensive geotechnical investigations have been completed along the levee protecting the Natomas Basin
as part of the Natomas Levee Improvement Program (NLIP). The purpose of this geotechnical data report
is to summarize subsurface soil conditions at the proposed structure foundations. To accomplish this,

our scope of services included the following:

= Reviewing recent subsurface data from previous subsurface explorations near the existing pumping
plant.

= Preparing this report summarizing the anticipated geotechnical conditions.

NMWC authorized Jacobs to perform the geotechnical services described in this report through
Task Order 2.
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2. Project Description

The Elkhorn Pumping Plant is located on the east bank of the Sacramento River approximately 500 feet
north of the intersection of Reservoir Road and Garden Highway, as shown on Figure 1. The purpose of the
Project is to replace the existing pumping plant to accommodate modified discharge piping associated
with the NLIP and to prevent fish entrainment.

Project facilities include the following proposed structures and appurtenances:

= A pump support structure founded on steel pipe piles.

= Animproved driveway and access road from Garden Highway to the pump support structure.

= Alog boom and deflector boom to protect the pump support structure from floating debris.

= Discharge piping (including flow meters) extending from the new pumps to a connection point
water side of the levee. Discharge piping up-and-over the levee is by others.

= Concrete equipment pads for vacuum priming system, switchgear, and transformer.

230614144018_f12blebf 2-1
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3. Field Exploration

Geotechnical explorations have been conducted along the Sacramento River levee as part of the NLIP to
improve levee stability and seepage concerns. Subsurface explorations in the vicinity of the Project were
conducted from 2002 to 2009 by various geotechnical firms, and the subsurface data are summarized in
the Geotechnical Basis of Design Report for the Sacramento River East Levee, prepared by Kleinfelder
(Kleinfelder 2010).

Three cone penetrometer test (CPT) soundings were advanced within 250 feet of the existing Elkhorn
Pumping Plant, with two of them being within 100 feet of the existing pumping plant. Five soil borings
were drilled within 250 feet of the existing pumping plant. Borings E-03-04 and E-03-02 were near the
two closest CPT soundings and matched the CPT soil profiles reasonably well. The details of the soil
borings and CPT soundings are summarized in Table 1.

Table 1. Summary of Geotechnical Exploration near the Elkhorn Pumping Plant

Elevation of Elevation at Bottom
Soil Boring or Cone Ground Surface Depth of Exploration
Penetrometer Name Type (feet) (feet) (feet)
CPT-09-35 CPT 43.0 995 -56.5
CPT-09-96 CPT 36.0 80.0 -44.0
CPT-09-98 CPT 33.0 80.1 -47.1
E-03-1 Soil Boring 405 815 -41.0
E-03-2 Soil Boring 27.0 715 -44.5
E-03-3 Soil Boring 38.0 715 -335
E-03-4 Soil Boring 29.0 73.0 -44.0
SRE-08-07 Soil Boring 43.0 116.5 -735

Note:
Elevation datum is the North American Vertical Datum of 1988 (NAVD88).

The location of explorations near the Project site is presented on Figure 2, along with a subsurface

cross section of the CPT and soil boring data. The data are copied from the Kleinfelder 2010 report.

The detailed soil boring logs and CPT sounding data were obtained from Kleinfelder. Jacobs processed the
CPT data using the computer program CPeT-IT, and the results are presented in Appendix A.

In situ testing and soil sampling were performed in the soil borings using the Standard Penetration Test
(SPT) at approximate 1.5- to 5-foot intervals. The SPT provides a disturbed sample of the soil and an
empirical indication (N-value) of the soil density or consistency. A modified California 2.5-inch split-spoon
sampler was also used for some sample locations. Some materials were also recovered using Shelby tubes
for less disturbed soil specimens used in laboratory testing.
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4, Soil Laboratory Testing

No laboratory testing has been performed as part of this Project. The boring data provided by Kleinfelder
presents some test reports of the amount of material finer than the Number (No.) 200 sieve

(ASTM International [ASTM] D1140 2017a), Atterberg limits (ASTM D4318 2017b), direct shear strength
tests (ASTM D3080 2012), consolidation tests (ASTM D2435 2020), and density measurements

(ASTM D2937 2017c).

230614144018_f12blebf 4-1
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5. Site Conditions

51 Local Geology

The Project site is underlain by levee fill materials and native alluvial soil.

52 Subsurface Soil Materials

The soil profiles in the CPTs and soil borings are somewhat consistent. A side-by-side comparison of the
CPTs and the soil boring near the existing pumping plant is presented on Figure 3. Jacobs used data from
CPT-09-96 and CPT-09-98 and E-03-2 and E-03-4 logs to develop a representative profile of the upper
80 feet of soil materials at the project site. Below 80 feet depth, the subsurface profile was considered to
be represented by soil boring SRE-08-07.

The interpreted soil profile beneath the proposed facilities, beginning at the level of the existing

pumping plant structure or elevation 35 feet, consists of five interpreted soil layers to a depth of 115 feet.
The upper 15 feet consists of silt and clay soil. SPT N-values in this material ranged from 3 to 12 blows per
foot, corresponding to a soft to stiff consistency. This is underlain by an approximate 90-foot-thick deposit
of sand soil. The upper approximate 15 feet of sand appears to be loose to medium dense with lower SPT
N- values and CPT tip resistance. The SPT-N values in the sand are variable throughout the layer, generally
varying from medium dense to dense. However, the bottom 15 feet of the sand layer from depths of 90 to
105 feet are dense to very dense. This lower sand is underlain by clay, with SPT N-values between 14 to

37 blows per foot, corresponding to stiff to hard consistency.

53 Groundwater

Reported groundwater levels from a well located approximately 0.1 mile southwest of the Project site
have ranged between elevation -13 and 6 feet (NAVD88) over the last 3 years. Groundwater levels were
estimated to be between elevation 1 and 9 feet (NAVD88) at the time of the soil borings on the levee
within 250 feet of the Elkhorn Pumping Plant.

The normal groundwater at the Elkhorn Pumping Plant is subject to elevated levels during flood stages in
the Sacramento River because the pumping plant is located on the riverbank. The Project Design Report
(Jacobs 2023) provides a summary of river stage and flow data. The flow and river stage are greatest in
the winter months. The 200-year flood water surface elevation is 42.1 feet (NAVD88). The river flow has
been less than 15,000 cubic feet per second over the last 10 years for 50 percent of the time in any given
month. The corresponding water level at the Elkhorn pumping plant facility is approximately 12 feet
(NAVDSS).

230614144018_f12blebf 5-1



Geotechnical Data Report

0. Seismic Hazards

6.1 Seismic Setting

The Project site is in an area of moderate seismic activity. From a review of the Quaternary Fault and Fold
Database of the United States (U.S. Geological Survey [USGS] 2021a), there are no known Quaternary
faults passing through the Project site. The fault and fold database for the Project vicinity indicates that
the nearest faults showing evidence of rupture during the last 130,000 years are at least 18 miles from the
Project site. The nearest faults that have the most influence on potential ground motion at the Project site
are listed in Table 2, along with the fault characteristics.

During the last 150 years, the area within approximately 60 miles of the Project site has had approximately
18 earthquakes greater than magnitude 5 (USGS 2021b). The nearest and largest earthquake, of estimated
magnitude 6.2, occurred in 1892 approximately 21 miles southwest of the Project site. The most recent
significant earthquake was a magnitude 6.0 earthquake that occurred approximately 50 miles southwest of
the Project site in 2014.

Table 2. Summary of Quaternary Faults Most Significant to the Project and Rupture Scenarios

Dip, Direction, and Distance and Direction | Characteristic
Fault Name or Zone Type Slip Rate from Site (miles) Magnitude
Great Valley, Segments 3 and 4 Reverse 15° west, 1.5 mm/yr 21 Southwest 6.8
(Dunnigan Hills Fault, Vaca Fault)
Concord - Green Valley Faults Strike slip 90°, 6 mm/yr 38 Southwest 6.9
Rodgers Creek Fault Strike slip 90°, 9 mm/yr 58 Southwest 7.0
Foothill Fault System Normal 65°,0.05 mm/yr 31 Northeast 6.5

Notes:

Fault parameters obtained from USGS 2008 and USGS 1996
° = degree(s)

mm/yr = millimeter(s) per year

6.2 Seismic Design Parameters

Using the field-measured N-values from the nearest soil borings, soil Site Class D is applicable for the
design of structures subject to seismic loads, per American Society of Civil Engineers (ASCE) 7-16 (ASCE
2016) and the 2019 California Building Code (CBC) (California Building Standards Commission 2019).

For sites with significant ground motion risk, such as the Project site, a site-specific ground motion
procedure is required by the 2019 CBC for Site Class D with a 1-second spectral acceleration greater than
0.2 acceleration of gravity (g) for the risk-targeted maximum considered earthquake. However, a site-
specific ground motion hazard analysis is not required for structures if the seismic response coefficient Cs
is determined in accordance with Section 11.4.8 of ASCE 7-16.

The CBC seismic design parameters for the Project are summarized in Table 3.

230614144018_f12blebf 6-1
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Table 3. Seismic Design Parameters According to ASCE 7-16

Parameter ASCE 7-16 Values Description
Ss 0.645 MCEg ground motion. (for 0.2 second period)
S1 0.272 MCEg ground motion. (for 1.0 second period)
Sws 0.828 Site-modified spectral acceleration value
Sm1 0.559 Site-modified spectral acceleration value
Sbs 0.552 Seismic design spectral acceleration value at 0.2 second period
Sp1 0.373 Seismic design spectral acceleration at 1.0 second period
Fa 1.284 Site amplification factor at 0.2 second period
Fv 2.056 Site amplification factor at 1.0 second period
PGA 0.272 MCEg PGA
Frea 1.328 Site amplification factor at PGA
PGAwm 0.361 Site-modified PGA
Notes:

MCEG = geometric mean maximum considered earthquake
MCER = risk targeted maximum considered earthquake
PGA = peak ground acceleration

The maximum considered earthquake geometric mean PGA for the Project site is 0.27 g, as mapped in
ASCE 7-16. The PGA adjusted for Site Class D conditions is 0.36 g. The modal earthquake for this ground
motion is a magnitude 6.1 event at approximately 9 miles from the Project site, in accordance with
deaggregation of the earthquake motion with a return period of approximately 2,475 years, using the
online Uniform Hazard Tool developed by USGS.

6-2
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7. Limitations

This report has been prepared for the exclusive use of NMWC for specific application to the Elkhorn
Pumping Plant Replacement Project in accordance with generally accepted geotechnical engineering
practice. No other warranty, express or implied, is made.

The data contained in this report are from CPTs and soil boring data available from geotechnical
investigations performed for levee improvements along the Sacramento River levee, including the section
where the Elkhorn Pumping Plant is located. Certain specific laboratory testing results were not available
for the soil profile beneath the proposed structures.

Jacobs is not responsible for claims, damages, or liability associated with the interpretation of subsurface
data or reuse of the subsurface data without the express written authorization of Jacobs.
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Project Location Map
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FIGURE 2
Geotechnical Explorations Near Elkhorn Pumping Plant
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s Data Processed with CPeT-IT by Jacobs : -09-
CPT Raw Data provided _ Y CPT: CPT-09-35
2485 Natomas Park Drive Total depth: 99.51 ft, Date: 3/8/2023

by I(Ielnfelcler Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Cone resistance Sleeve friction Pore pressure
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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CPeT-I1T v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:38:39 PM 1
Project file: C:\Users\amayer1\Documents\Elkhorn PP\CPT_data.cpt



CPT Data Processed with CPeT-IT by Jacobs
Raw Data provided 2485 Natomas Park Drive

bY Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-35

Total depth: 99.51 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:
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CPeT-IT v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:38:39 PM

Project file: C:\Users\amayer1\Documents\Elkhorn PP\CPT_data.cpt



Data Processed with CPeT-IT by Jacobs . -09-
CPT Raw Data provided _ y CPT: CPT-09-35
2485 Natomas Park Drive Total depth: 99.51 ft, Date: 3/8/2023

by Klemfelder Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
SBT - Bq plots (normalized)
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CPeT-IT v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:38:39 PM 3
Project file: C:\Users\amayer1\Documents\Elkhorn PP\CPT_data.cpt



s Data Processed with CPeT-IT by Jacobs
CPT Raw Data provided ! Y

2485 Natomas Park Drive

CPT: CPT-09-35

b I(Ieinfelcler Total depth: 99.51 ft, Date: 3/8/2023
Y Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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CPT Raw Data provl:lod Data Processed with CPeT-IT by Jacobs

2485 Natomas Park Drive
Sacramento, CA 95833

by Kleinfelder

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-35

Total depth: 99.51 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Norm. Soil Behaviour Type
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CPT Raw Data provide

by Kleinfelder

Project:

Location:

Elkhorn Pumping Plant

Sacramento, CA

d Data Processed with CPeT-IT by Jacobs
2485 Natomas Park Drive
Sacramento, CA 95833

CPT: CPT-09-35
Total depth: 99.51 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type:
Cone Operator:

Cone resistance qt
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SBT (Robertson, 2010)

SBT legend

[l L sensitive fine grained [ 4. clayeysilttosilty clay  [] 7. Gravely sand to sand

[l 2 Organic material [ 5. silty sand to sandysilt [l 8. very stiff sand to clayey sand
[l 3. Clay to silty clay [ 6. clean sand to silty sand [] o. Very stiff fine grained
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CPT Data Processed with CPeT-IT by Jacobs
Raw Data provided 2485 Natomas Park Drive
by Kleinfelder

Sacramento, CA 95833

Project: Elkhorn Pumping Plant

Location: Sacramento, CA

CPT: CPT-09-35

Total depth: 99.51 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:
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S
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lc SBTn (Robertson, 1990)
SBTn legend

[l L sensitive fine grained [ 4. clayeysilttosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [ 5. silty sand to sandysilt [l 8. very stiff sand to clayey sand
[l 3. Clay to silty clay [ 6. clean sand to silty sand [] o. Very stiff fine grained
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CPT Data Processed with CPeT-IT by Jacobs
Raw Data provided 2485 Natomas Park Drive
by Kleinfelder

Sacramento, CA 95833

Project: Elkhorn Pumping Plant

Location: Sacramento, CA

CPT: CPT-09-35

Total depth: 99.51 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:
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Mod. SBTn (Robertson 2016)

B 1. ccs: ClayLike - Contractive, Sensitive [_] 4. TC: Transitional - Contractive [] 7. SD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive
. 3. CD: Clay-Like: Dilative

[l 5. TD: Transitional - Dilative

. 6. SC: Sand-like - Contractive
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CPT Raw Data provide
by Kleinfelder

Project:

2485 Natomas Park Drive
Sacramento, CA 95833

Elkhorn Pumping Plant

Location: Sacramento, CA

d Data Processed with CPeT-IT by Jacobs

CPT: CPT-09-35

Total depth: 99.51 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:
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. Data Processed with CPeT-IT by Jacobs
CPT Raw Data prowded 2485 Natomas Park Drive

bY Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-35

Total depth: 99.51 ft, Date: 3/8/2023

Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator:

Permeability o SPT N60 Young's modulus
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Calculation parameters

Permeability: Based on SBT, Relative density constant, Cp,: 350.0
SPT Ngo: Based on I and q; Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I (Robertson, 2009) —@— User defined estimation data
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. Data Processed with CPeT-IT by Jacobs . -09-
CPT Raw Data provided Wi y CPT: CPT-09-35
2485 Natomas Park Drive Total depth: 99.51 ft, Date: 3/8/2023

by Klelnfelder Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
o] 0 o] - 0 0
“w ————a —_——
e E i = Su peak e E
5 5 - 5 Su remolded 5 5 -
10 10 10 10 10
15+ 15+ 1 1 1
J J 15 15 15+
20+ 20+ 1 1 1
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0 10,000 0 10,000 0 1 2 3 4 0 1 2 3 4 0 5 10 15 20
M(CPT) (tsf) Go (tsf) Su (tsf) Su/o',vo OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I and Qw (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable ajpha using I (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Ni: 14 —@— Flat Dilatometer Test data
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. Data Processed with CPeT-IT by Jacobs
CPT Raw Data prowded 2485 Natomas Park Drive

by Kleinfelder

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

Sacramento, CA 95833

CPT: CPT-09-35

Total depth: 99.51 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Shear Wave velocity
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Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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This software is licensed to: Jacobs

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

22 Unit Weight, g (kN/m3) ::
g=9, -[0.27 -log(R ;) +0.36 -Iog(S—‘) +1.236J

a

where g,, = water unit weight
:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k =10%952-3.041c

I, <4.00 and I, >3.27 then k =10 521371

22 Nspr (blows per 30 cm) ::

N %) 1
60 P, 1QL1268-0.28171,

1

N1(60) =Qpn 'W

22 Young's Modulus, Es (MPa) ::

(qt _o.v) .0.015.100.55»IC+1.68

(applicable only to Ic < I¢_cutorr)

:: Relative Density, Dr (%90) ::

100 Qun (applicable only to SBT,: 5, 6, 7 and 8

DR or Ic < Icicutoff)

:: State Parameter, @ ::

@ =0.56 -0.33-109(Q 1 s )

:: Drained Friction Angle, @ (°) ::

Q= (p'cv+15.94 -log(Q,, ) —26.88
(applicable only to SBT,: 5, 6, 7 and 8 or I < I¢_cutoff)

:: 1-D constrained modulus, M (MPa) ::

If I >2.20

a =14 for Qyn > 14
a= Qtn for Qtn <14
Mcer = a-(gc — Oy)

If I 2 2.20
M,,,=0.03(q, - 0,) .10055 1168

References

:: Small strain shear Modulus, Go (MPa) ::

G, = (q, —0,)-0.0188 .10 55 +1-68

:: Shear Wave Velocity, Vs (m/s) ::

0.50
{3
p

;2 Undrained peak shear strength, Su (kPa) ::

Ny =10.50 + 7 -log(F, ) or user defined

S = (qt _Gv)
Nk[

u

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Su(rem) =1, (applicable only to SBT,: 1, 2, 3, 4and 9
or Ic > Icicutoff)

:: Overconsolidation Ratio, OCR ::

0.20 1%
tn

| 0.25-(10.50-+7 - bg(F,))
OCR :kOCR'Qtn

Kocr or user defined

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: In situ Stress Ratio, Ko ::

Ko =(1-sing") - OCR™"'

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

2 Soil Sensitivity, S¢ ::

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: Peak Friction Angle, @ (°) ::

¢ =29.5°-B22 .(0.256 +0.336 B, +logQ, )
(applicable for 0.10<B4<1.00)

= Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5" Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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CPT Raw Data provided

Data Processed with CPeT-IT by Jacobs
2485 Natomas Park Drive

CPT: CPT-09-96
Total depth: 80.03 ft, Date: 3/8/2023

by Kleinfelder .
¥ Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Cone resistance Sleeve friction Pore pressure
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Tip resistance (tsf)

Friction (tsf)

Pressure (psi)

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

-18 -16 -14 -12

-0.2

-0.4
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CPT Data Processed with CPeT-IT by Jacobs
Raw Data PrOVided 2485 Natomas Park Drive

b? Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT plot

10
©
<1
~
o
<)
@
(&)
c
g
0
1]
o
e
o
c
o
O

100

1,000

0.1 1
Friction Ratio, Rf (%0)

SBT - Bq plots

Corrected cone resistance, gt/pa

Pore pressure ratio, Bq

. 1. Sensitive fine grained . 4. Clayey silt to silty clay
. 5. Silty sand to sandy silt
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

. 2. Organic material
. 3. Clay to silty clay

0.80 1.00 1.20 1.40

. 7. Gravelly sand to sand
. 8. Very stiff sand to clayey sand
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Data Processed with CPeT-IT by Jacobs : -09-
CPT Raw Data provided _ y CPT: CPT-09-96
2485 Natomas Park Drive Total depth: 80.03 ft, Date: 3/8/2023

by KIe'nfelder Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
SBT - Bq plots (normalized)
SBTn plot Normalized Bq plot
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Pore pressure ratio, Bq

0.1 . 1 . 10 SBTn legend
Normalized Friction Ratio, Fr (%)
. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravelly sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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. Data Processed with CPeT-IT by Jacobs
CPT Raw Data prowded 2485 Natomas Park Drive

bY Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Bq plots (Schneider)

Schneider et al (2008) Soil Class.
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CPT Raw Data provldcd Data Processed with CPeT-IT by Jacobs

2485 Natomas Park Drive
by Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Norm. Soil Behaviour Type

0o bMN

Fuzzy Classification

0O 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)
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CPT Raw Data provided Data Processed with CPeT-IT by Jacobs

2485 Natomas Park Drive
bY Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant

Location: Sacramento, CA

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt Friction ratio

Pore pressure u

4

—
—
E 1 <
5 } 5 ~
10 } 10
15 ‘} 15 15
20 ; 20 20
25 f 25 25
30 30
35 35
~ ~ ~
& g & g &
N N N
S 40 £ 40 <
Q o |¢& Q
) ) 1 )
[a) [a) [a)

50

55 55

A WAV

80 80

{
§
i
= ]

500 o}
Tip resistance (tsf)

4 6 8 10
Rf (%)

T
(o] 20 40

Pressure (psi)

Depth (ft)

SBT Index Soil Behaviour Type
‘ ‘ ‘ Géy & si‘ty clay
5 5 Sil;w sand & sandy sith ,,,,,,
Silty sand & sandy silt
Clay
10 10 Clay
Clay & silty clay
15 15 f"l’jn\l
Silﬁ/ sand & sandy silt
Sand &sily sand |
20 20 =R ~ Silty sand & sandy silt
) Sand & silty sand
25 254 ~ Sand & silty sand
Silty sand & sandy silt
30 30
Sand & silty sand
35 35
~
i
N
40 < 40 Silty sand & sandy silt
a
[
45 Q45
50 50
55 55
Sand & silty sand
60 60
65 65
70 70
Sand
75 75 Sand
Sajnd
Sand
80 80 L T T T
1 2 3 4 0O 2 4 6 8 10 12 14 16 18
lc SBT SBT (Robertson, 2010)
SBT legend

[l L sensitive fine grained [ 4. clayeysilttosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [ 5. silty sand to sandysilt [l 8. very stiff sand to clayey sand
[l 3. Clay to silty clay [ 6. clean sand to silty sand [] o. Very stiff fine grained

CPeT-IT v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on:
Project file: C:\Users\amayer1\Documents\Elkhorn PP\CPT_data.cpt

4/3/2023, 4:41:08 PM



CPT Data Processed with CPeT-IT by Jacobs
Raw Data provided 2485 Natomas Park Drive
by Kleinfelder

Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic SBTn Index Norm. Soil Behaviour Type
| —— : ‘ Very denselstiff soil
I ] ] o
cr Very dense/stiff soil
4 = 5 Silty sand & sandy silt
5 5 ~ 5 5 Silty sand & sandy sil
_ _ _ Silty sand & sandy silt
10 10 10 10 10 Clay & silty cla
i } i i Clay
15 Clay
1% 1% 1% 1% SiI;T\f/ sand & sandy silt
] ] ] Sand & silty sand
20 20 20 20 20 Sand & silty sand
i i i Silty sand & sandy silt
Silty sand & sandy silt
25 25 25 25 25 Sand & silty sand
1 f 14 1 Sand & silty sand
30 ; 30 30 30 30
i i i Silty sand & sandy silt
35 35 35 35 35
~ ~ ~ ~ ~
E ] E ] k E ] E E Sand & silty sand
£ 40 £ 40 3 £ 40 £ 40 £ 40 :
8 8 b1 8 8 8 Sand & silty sand
) k ) 1 ) k ) ) Sand & silty sand
045 045 Q45 Q45 Q45 _ Siysand&sandysilt
] ] i Sand & silty sand
Sand & silty sand
50 50 50 50 50 Sand & sily sand
1 1 ! 1 Sand & silty sand
55 ; 55 55 55 55 aiI;Ty sand & sandy silt
. 14 '
60 60 ! 60 60 60 Sf!;ﬂd,&s,lly,,sand
] ] } ] SinTy sand & sandy silt
654 ¢ 65 65 65 65 e © Silty sand & sandy silt
E E E Sqnd & sglty sand
704 &4 70 70 70 70 ?”jzsf:ty Sa”j
and & silty san
] —— 1 3? 1 3 Silty sand & sandy silt
75 3 75 ¢ 75 75 75 g i
| — i¥ | and & silty san
E— Sand
80 T T T T 80 T T T T T 80 T T T T T T 80 80 T T T T T T
(] 100 200 300 400 (] 2 4 6 8 10 -0.2 0 020406 0.8 1 1 2 3 4 0o 2 4 6 8 10 12 14 16 18
Qtn Fr (%6) Bq lc SBTn (Robertson, 1990)
SBTn legend
[l L sensitive fine grained [ 4. clayeysilttosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [ 5. silty sand to sandysilt [l 8. very stiff sand to clayey sand
[l 3. Clay to silty clay [ 6. clean sand to silty sand [] o. Very stiff fine grained
CPeT-IT v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:41:08 PM 7

Project file: C:\Users\amayer1\Documents\Elkhorn PP\CPT_data.cpt



CPT Data Processed with CPeT-IT by Jacobs
Raw Data provided 2485 Natomas Park Drive
by Kleinfelder

Sacramento, CA 95833

Project: Elkhorn Pumping Plant

Location: Sacramento, CA

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Norm. cone resistance Norm. friction ratio

Norm. pore pressure ratic

Mod. SBTn 1(B)

Mod. Norm. SBTn

E> Transitional - Dilative
1 — ] Tran: ionaI-DiIat!ve
54 5 — 5 5 5 nal - Dilative
_ _ Sand like - Dilative
Clay-ike - Dilative
10 10 10 10 10 Clay-ike - Dilative
b } d b ive
15 15 15 15 15 iona ‘ve
R R Sand like - Dilative
20 i
20 20 20 20 SancHike - Contractive
1 1 Sand like - Dilative
25 f 25 25 25 25
304 { 30 30 30 30 A
} - Contractive
35 35 35 35 35
~ ~ ~ ~ ~
E ] E k E ] E E Sand like - Dilative
E 40 E 40 .’ E 40 E 40 E 40 :
% R % 1 % R % % - Dilative
a 45 a 45 a 45 a 45 [a) 45 - Contractive
b ; b - Contractive
50 50 50 50 50 - Dilative
i ‘£ ! i - Contractive
55 55 55 55 554 five
1 ; !l 1 - Dilative
60 60 60 60 04 -Contractive
1 } 1 Sand-like - Contractive
654 & 65 65 65 654  — Sand like - Dilativ:
J ) J Sand like - Dilative
70 70 70 70 70 Sand like - Diative
1 Sand like - Dilative
| —— T Sand like - Dilative
75 ? 75 75 75 75 .
i — { i Sand like - Dilative
— - b
80 . : = ; 80 11, : : : : 80 : — 80 80 ——————
(] 100 200 300 400 2 4 6 8 10 -2 2 4 8 10 100 10 0o 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 | Mod. SBTn (Robertson 2016)
Mod. SBTn legend s
B 1. ccs: ClayLike - Contractive, Sensitive [_] 4. TC: Transitional - Contractive [] 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. cD: Clay-Like: Dilative [ 6. sc: Sand-like - Contractive
CPeT-I1T v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:41:08 PM 8
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CPT Raw Data provide
by Kleinfelder

Project:

2485 Natomas Park Drive
Sacramento, CA 95833

Elkhorn Pumping Plant

Location: Sacramento, CA

d Data Processed with CPeT-IT by Jacobs

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

1,000

100

Normalized Cone Resistance, Qtn
P
o

CCs:
CC:
CD:
TC:
TD:
SC:
SD:

Modified Robertson (2016) SBTn

1
Normalized Friction Ratio, Fr (%0)

Clay-like - Contractive - Sensitive
Clay-like - Contractive

Clay-like - Dilative

Transitional - Contractive
Transitional - Dilative

Sand-like - Contractive

Sand-like - Dilative

Normalized Cone Resistance, Qtn

1,000

100

[
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn

: SD :

: o™ :

] TC i

_ cc = [

2 0 2 4 6 8 10 12 14 16 18 20
Du2/sig'v

1,000

100

[
o

Normalized Cone Resistance, Qtn

Normalized Rigidity Index

1,000

Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)

CPeT-IT v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:41:08 PM
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d Data Processed with CPeT-IT by Jacobs CPT: CPT-09-96

CPT Raw Data provide )
2485 Natomas Park Drive Total depth: 80.03 ft, Date: 3/8/2023

bY Kleinfelder Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Permeability SPT N60 Young's modulus Relative density Friction angle
. . 10~ . < . <S
5 5 5 é 5 3——5' 5 s
10 10 10 10 10
15 15 15 15 - 15 -
20 20 20 20 20
25 25 25 25 25
30 30 30 30 30
035_ 035_ 035_ 035_ 035_
A A A A A
S 40+ S 40+ S 40+ S 40+ S 40+
=% =% =% =% =%
© 1 © 1 © 1 © 1 © 1
O 45 O 45 O 45 O 45 O 45
50 50 50 50 50
55 55 55 55 55
60 - 60 - 60 - 60 - 60 -
65 - 65 - 65 - 65 - 65 -
70 70 70 70 70
75 75 75 75 3 75 5
80 80 80 80 80
T T T T T T T T LI T T T T T T T T T T LI T T T T T T T T T T
-9 -6 -3 +0 0O 10 20 30 40 50 0 2,000 0O 20 40 60 80 100 30 35 40 45 50
1x10 1x10, 1 10 ’
*X10 X210, Ipd Uity NGO (blows/ft) Es (tsf) Dr (%) ® (degrees)
Calculation parameters
Permeability: Based on SBT, Relative density constant, Cp,: 350.0
SPT Ngo: Based on I and q; Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I (Robertson, 2009) —@— User defined estimation data
CPeT-IT v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:41:08 PM 10
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. Data Processed with CPeT-IT by Jacobs . -09-
CPT Raw Data provided Wi y CPT: CPT-09-96
2485 Natomas Park Drive Total depth: 80.03 ft, Date: 3/8/2023

by I(lelnfelder Sacramento, CA 95833 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
] ] E i == Su peak 4 4
5 5 5 , Su remolded 5 5
104 104 10 10 10
157 157 15 __ 15 T 15 __
20 20 i i i
| | 20 20 20
25 25 1 1 1
J J 25+ 25 - 25 -
30 30 1 1 1
1 1 30 30 30
a 35 a 35 P P o
T T T 35+ T 35+ T 35+
5 40+ 5 40+ s s s
o o o o o
40 40 40
0 45 0 45 o o ] =
50 50 454 45 - 45 4
60 - 60 - 55 55 55
65 65 60 - 60 - 60 -
704 704 65 65 65
75 75 1 1 1
i i 70 70 70
80 80 1 1 — 1
T T ——T T T —— T — T
2,000 2,000 0 2 4 6 0 1 2 3 4 0 5 10 15 20
M(CPT) (tsf) Go (tsf) Su (tsf) Su/o',vo OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I and Qw (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable ajpha using I (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Ni: 14 —@— Flat Dilatometer Test data
CPeT-I1T v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:41:09 PM 11
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CPT Raw Data provide

by Kleinfelder

Project: Elkhorn Pumping Plant

Location: Sacramento, CA

d Data Processed with CPeT-IT by Jacobs
2485 Natomas Park Drive
Sacramento, CA 95833

CPT: CPT-09-96

Total depth: 80.03 ft, Date: 3/8/2023
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Shear Wave velocity

10+

15

204

254

30 -

Depth (ft)
b w
o [¢)]
1 1

IN
[¢)]
1

50

554

60

65 -

70+

75

Depth (ft)

80 -1 ; |
500 1,000
Vs (ft/s)
Calculation parameters

Soil Sensitivity factor, Ns: 7.00

—@— User defined estimation data

State parameter

10+

15

204

254

30 -

IN
o
1

IN
[¢)]
1

55
60 -
65
70
75+

80

—=

~

In-situ stress ratio

Depth (ft)

-0.2

T
-0.1 0

W

Depth (ft)

IN
o
1

Soil sensitivity

45+

50

554

60

65 -

70+

<

Depth (ft)
o
1

Effective friction angle

20 25 30 35 40
Peak @ (degrees)
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This software is licensed to: Jacobs

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

22 Unit Weight, g (kN/m3) ::
g=9, -[0.27 -log(R ;) +0.36 -Iog(S—‘) +1.236J

a

where g,, = water unit weight
:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k =10%952-3.041c

I, <4.00 and I, >3.27 then k =10 521371

22 Nspr (blows per 30 cm) ::

N %) 1
60 P, 1QL1268-0.28171,

1

N1(60) =Qpn 'W

22 Young's Modulus, Es (MPa) ::

(qt _o.v) .0.015.100.55»IC+1.68

(applicable only to Ic < I¢_cutorr)

:: Relative Density, Dr (%90) ::

100 Qun (applicable only to SBT,: 5, 6, 7 and 8

DR or Ic < Icicutoff)

:: State Parameter, @ ::

@ =0.56 -0.33-109(Q 1 s )

:: Drained Friction Angle, @ (°) ::

Q= (p'cv+15.94 -log(Q,, ) —26.88
(applicable only to SBT,: 5, 6, 7 and 8 or I < I¢_cutoff)

:: 1-D constrained modulus, M (MPa) ::

If I >2.20

a =14 for Qyn > 14
a= Qtn for Qtn <14
Mcer = a-(gc — Oy)

If I 2 2.20
M,,,=0.03(q, - 0,) .10055 1168

References

:: Small strain shear Modulus, Go (MPa) ::

G, = (q, —0,)-0.0188 .10 55 +1-68

:: Shear Wave Velocity, Vs (m/s) ::

0.50
{3
p

;2 Undrained peak shear strength, Su (kPa) ::

Ny =10.50 + 7 -log(F, ) or user defined

S = (qt _Gv)
Nk[

u

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Su(rem) =1, (applicable only to SBT,: 1, 2, 3, 4and 9
or Ic > Icicutoff)

:: Overconsolidation Ratio, OCR ::

0.20 1%
tn

| 0.25-(10.50-+7 - bg(F,))
OCR :kOCR'Qtn

Kocr or user defined

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: In situ Stress Ratio, Ko ::

Ko =(1-sing") - OCR™"'

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

2 Soil Sensitivity, S¢ ::

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: Peak Friction Angle, @ (°) ::

¢ =29.5°-B22 .(0.256 +0.336 B, +logQ, )
(applicable for 0.10<B4<1.00)

= Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5" Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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CPT Data Processed with CPeT-IT by Jacobs
Raw Data PrOVided 2485 Natomas Park Drive

b? Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-98

Total depth: 80.11 ft, Date: 3/8/2023
Surface Elevation: 32.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT plot

10
©
<1
~
o
<)
@
(&)
c
g
0
1]
o
e
o
c
o
O

100

1,000

0.1 1
Friction Ratio, Rf (%0)

SBT - Bq plots

Corrected cone resistance, gt/pa

Pore pressure ratio, Bq

. 1. Sensitive fine grained . 4. Clayey silt to silty clay
. 5. Silty sand to sandy silt
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

. 2. Organic material
. 3. Clay to silty clay

0.80 1.00 1.20 1.40

. 7. Gravelly sand to sand
. 8. Very stiff sand to clayey sand
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Data Processed with CPeT-IT by Jacobs : -09-
CPT Raw Data provided _ y CPT: CPT-09-98
2485 Natomas Park Drive Total depth: 80.11 ft, Date: 3/8/2023

by KIe'nfelder Sacramento, CA 95833 Surface Elevation: 32.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
SBT - Bq plots (normalized)
SBTn plot Normalized Bq plot
1.000 1,000 ! | ! | ! | ! | ! | ! | ! | ! | !

100
100

Normalized cone resistance, Qtn
=
o

10

Normalized Cone Resistance, Qtn

1 T
-0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bq

1
0.1 . 1 . 10 SBTn legend
Normalized Friction Ratio, Fr (%)
. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravelly sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
CPeT-IT v.3.3.2.17 - CPTU data presentation & interpretation software - Report created on: 4/3/2023, 4:41:40 PM 3
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s Data Processed with CPeT-IT by Jacobs
CPT Raw Data provided ! Y

2485 Natomas Park Drive

CPT: CPT-09-98

b I(Ieinfelcler Total depth: 80.11 ft, Date: 3/8/2023
Y Sacramento, CA 95833 Surface Elevation: 32.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
1,000 ! ! | ! | ! | ! | ! | ! | ! | ! | ! 1,000 ! ! [ A B | ! ! [ R A A | ! ! [ N B A |
] ntialy ; Essentialy
T ined . ] Drained _
i ds - Sands -
100 ] 100 -
2 1 > i
2 1 2
0 0 i
> T ] 5
5} 5}
c - c
o Q -
o o
Il i Il i
(04 (04
1 T T — 7T 1 T ———TT T —T—T—T T T ——T— T
-2 -1 0 1 2 3 4 5 6 7 8 9 10 0.1 1 10 100
Du2/sig'v Du2/sig'v
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CPT Raw Data provldcd Data Processed with CPeT-IT by Jacobs

2485 Natomas Park Drive
Sacramento, CA 95833

by Kleinfelder

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-98

Total depth: 80.11 ft, Date: 3/8/2023
Surface Elevation: 32.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Norm. Soil Behaviour Type

Fuzzy Classification

2 2
—n 4

6 6

8 8

10 10
12 12
14 14
16 16
18 18
20 20
22 22
24 24
26 26
28 28
30 30
32 32
34 34
36 ~ 36
8 38 E 38
S 40 S 40
© 42 Ta2
0 a4 0 a4
46 46
48 48
50 50
52 52
54 54
56 56
58 58
60 60
62 62
64 64
66 66
68 68
70 70
72 72
74 74
76 76
78 78
80 . . . . . 80

0O 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)
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Data Processed with CPeT-IT by Jacobs . -09-
CPT Raw Data provided _ Y CPT: CPT-09-98
b l(leinfel d er 2485 Natomas Park Drive Total depth: 80.11 ft, Date: 3/8/2023
y Sacramento, CA 95833 Surface Elevation: 32.00 ft
Coords: X:0.00, Y:0.00

Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type

_— Clay & silty clay
i 3 Sand & silty sand
Clay

Clay

Cl y-& Siif\]l clay
Silty sand & sandy silt
Clay &silty clay
Clay & silty cla
Sand & silty sand
Sand & silty sand
- Silty sand & sandy silt

Silty sand & sandy silt
Silty sand & sandy silt
254 - Sand & silty sand

10 10 > 10 - 10 10

15

15 15

15 e 15

4

20 20 20

!
[

it A ,
\

25

30

2
1%

Sil%['y sand & sandy silt

Sajnd & silty sand

w w
o o
1
w w
o o
1
w
o

&
i
J
N
g
(
|
4
3
o3
i
e
{
L
:L

35 35 35 : :
~ ~ ~ ~ ~ | .
g ] g ] g ] = = Sand & silty sand
st st } st st st Silty sand & sandy silt
< 40 < 40 S 40 < 40 £ 40 [N Sl Ity sand & sand ysilt
Q Q Q Q Q
[ [ { [ [ [
045 045 l 045 0 45 045
{ 50 50 50
55 55 f 55 : 55 55
60 60 > 60 60 60
i i i p
65 65 65 65 65
J 14 J :
70 704% 70 ; 70 70
] 1< ] Sand
P B ’ Silty sand & sandy silt
75 75 75 75 75 Sand & silty sand
| -5 | ;. | — o
80 T — 80 1 T T T T 80 T T T 80 80 .Sand. —
200 400 600 (] 2 4 6 8 10 (] 10 20 30 1 2 3 4 0o 2 4 6 8 10 12 14 16 18
Tip resistance (tsf) Rf (%) Pressure (psi) lc SBT SBT (Robertson, 2010)
SBT legend
[l L sensitive fine grained [ 4. clayeysilttosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [ 5. silty sand to sandysilt [l 8. very stiff sand to clayey sand
[l 3. Clay to silty clay [ 6. clean sand to silty sand [] o. Very stiff fine grained
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Data P ith CPeT-IT by J : -09-
CPT Raw Data provided ata Processed wi . CPe by Jacobs CPT: CPT-09-98
2485 Natomas Park Drive

Total depth: 80.11 ft, Date: 3/8/2023
by Kleinfelder
Y Sacramento, CA 95833 Surface Elevation: 32.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic SBTn Index Norm. Soil Behaviour Type
o ‘ Very denselstiff sail
T —_— T— T Sand
5 o 5 i g 5 5 Clay &silty cla
i f i i Clay & si ty clay
10 10 10 10
] ‘} ] ] Silty sand & sandy silt
— cl
1543 15 s 15 15 a 5
] > ] ; ] Sand & silty sand
20 P 20 20 20 Silty-sand & sandy silt -
] ] ] Silty sand & sandy silt
Silty sand & sandy silt
25 25 25 25
30 30 30 30
11 ] i Silty sand & sandy silt
35 ¢ 35 35 35
~ ~ ~ ~ ~
E L E L E L E E
~ ~ ~ ~ ~ Sand & silty sand
£ 40 £ 4024 £ 40 £ 40 < Silty sand & sandy sift
: 1% = : 5 = %
Q45 Q45 Q45 Q45 a S@d&sltysand
| | | Silty sand & sandy silt
t Silhy sand & sandy silt
50 50 50 50 Sand & silty sand
i L i { i Sand & silty sand
55 55 55 55 Sand&s?lty sand
] s ] ( ] Sand & silty sand
60 60 60 60 Sand & silty sand
] i ] ? ] Silty sand & sandy silt
65 65 65 65
E i E ) E Sand & silty sand
70 70 S 70 70
1 ? _P 1 Silty sand & sandy silt
75 E 75 75 75 Sand & silty sand
1 g | | Sajnd
80— —r— . Ly L — 80 80 <SP
(] 100 200 300 400 (] 2 4 6 8 10 -0.2 0 020406 0.8 1 1 2 3 4 0O 2 4 6 8 10 12 14 16 18
Qtn Fr (%6) Bq lc SBTn (Robertson, 1990)
SBTn legend
[l L sensitive fine grained [ 4. clayeysilttosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [ 5. silty sand to sandysilt [l 8. very stiff sand to clayey sand
[l 3. Clay to silty clay [ 6. clean sand to silty sand [] o. Very stiff fine grained
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CPT Data Processed with CPeT-IT by Jacobs
Raw Data provided 2485 Natomas Park Drive
by Kleinfelder

Sacramento, CA 95833

Project: Elkhorn Pumping Plant

Location: Sacramento, CA

CPT: CPT-09-98

Total depth: 80.11 ft, Date: 3/8/2023

Surface Elevation: 32.00 ft

Coords: X:0.00, Y:0.00
Cone Type:
Cone Operator:

Norm. cone resistance Norm. friction ratio

Norm. pore pressure ratic

R — 1 : 1 1
5 f--f 5 — 5
10 ‘} 10 10
——
15 15 s 15
1 = _ ? _
20 i 20 20
25 25 25
30 30 30
11 _ _
35§ 35 35
g "L E E
5 40 S 403 S 40 ¢
: 1% = = 1)
0 4s é, 0 4s 0 4s
50 L 50 ’z 50
55 55 ( 55
60 i 60 ? 60
65 65 65
i }
70 7045 70
75 E 75 ;, 75 ;
80 T — : 8014, T T T T 80+ 1T
0 100 200 300 400 o 2 4 6 8 10 2 0 2 4 6 8 10
Qtn Fr (%) u2

Mod. SBTn 1(B)
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15

20

25

30

Depth (ft)
B w
o (&2}

IS
(&2}

50

55

60

65

70

75

80
100

Mod. SBTn legend

B 1. ccs: ClayLike - Contractive, Sensitive [_] 4. TC: Transitional - Contractive [] 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive
. 3. CD: Clay-Like: Dilative

10

10

15

20

25

Depth (ft)
N
o

IS
o

55

60

65

70

75

80

0

Mod. Norm. SBTn

Transiitional Dilaﬁve

al - Dilative
- Dilative
| - Dilative

nal
y-like - Dilative
Sand like - Dilative
Clay-ike - Dilative

Clayike - Dilative
Sand like - Dilative

rrrrrrr Sand-ike

Sand-ike -
-~ sand like-

- Contractive

Dilativ

ontractive

Sand like

~ sand like -
Sand-jlike -
————— Sand-ike = C
Sand-ike -

- Contractive

Dilative
ontrac

tive

ontrac
ontrac

tive

tive

Sand-flrirléér
Sand like
- Sand like
Sand-like
Sand like

- Contrac
- Dilative

tive

='E:5iia‘tivt
- Contrac
- Dilative

tive

Sand-jlike
Sand like
~Sand like
Sand-like
Sand-like
- Sand like

Sand-like -

- Contrac
- Dilative
- Dilativ

tive

- Contrac
- Contrac
- Dilativ

tive
tive

ontrac

tive

Sand like -

Dilative

2 4 6

8 10 12 14 16 18

Mod. SBTn (Robertson 2016)

[l 5. TD: Transitional - Dilative
. 6. SC: Sand-like - Contractive
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CPT Raw Data provide
by Kleinfelder

Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

d Data Processed with CPeT-IT by Jacobs
2485 Natomas Park Drive

CPT: CPT-09-98

Total depth: 80.11 ft, Date: 3/8/2023
Surface Elevation: 32.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Modified Robertson (2016) SBTn

1,0003'“ '.' 2—#' L

100

Normalized Cone Resistance, Qtn
P
o

1 NN
0.1 1
Normalized Friction Ratio, Fr (%0)

CCS: Clay-like - Contractive - Sensitive
CC: Clay-like - Contractive

CD: Clay-like - Dilative

TC: Transitional - Contractive

TD: Transitional - Dilative

SC: Sand-like - Contractive

SD: Sand-like - Dilative

Normalized Cone Resistance, Qtn

1,000

100

[
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn

1 [&4sp i
] TC I
cC
- CC -

L L L L L L L
-2 0 2 4 6 8 10 12 14 16 18 20
Du2/sig'v

1,000

C
=
(04
o
2
100
S
2
[}
()
@
(0]
c
@]
o
©
Q 10
©
IS
S
@]
z
1

Normalized Rigidity Index

1,000

Go/gn

K(G) > 330: Soils with significant microstructure

(e.g. age/cementation)
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. Data Processed with CPeT-IT by Jacobs
CPT Raw Data prowded 2485 Natomas Park Drive

bY Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-98
Total depth: 80.11 ft, Date: 3/8/2023
Surface Elevation: 32.00 ft
Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator:

Permeability SPT N60 Young's modulus Relative density Friction angle
) L | 1-"'_’_—— i T | — | _
5 - 5 - 54 ’ 54 ’ 54 g
10 10 10
10 10
] ] ] e ] e ] <
15 15 15 - 15 15
20 20 20 20 20
25+ 25 - 25+ 25+ 25 -
30+ 30 30+ 30 30+
35 35 35
2°°7 2°°7 = = =
A A e ] e ] e ]
S 40 S 40 540— 540— 540—
=% =% [STE ST o
© 1 © 1 © © ©
0 45 0 45 0O 45+ 0O 45+ 0O 45+
50 4 50 4 50+ 50+ 50+
55 55 55 55 55
60 60 - 60 60 - 60 -
65 65 65 - 65 - 65 -
704 70 70 70 70
75+ 754 754 754 75 -
80 80 80 80 80
T T T T T T T T LI T T T T T T T T T T T T LI T T T T T T T
-9 -6 -3 +0 0O 10 20 30 40 50 0 1,000 2,000 0O 20 40 60 80 100 30 35 40 45 50
1x10 1x10, 1 10 : ’
*X10 X210, Ipd Uity NGO (blows/ft) Es (tsf) Dr (%) ® (degrees)
Calculation parameters
Permeability: Based on SBT, Relative density constant, Cp,: 350.0
SPT Ngo: Based on I and q; Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I (Robertson, 2009) —@— User defined estimation data
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. Data Processed with CPeT-IT by Jacobs . -09-
CPT Raw Data provided Wi y CPT: CPT-09-98
2485 Natomas Park Drive Total depth: 80.11 ft, Date: 3/8/2023

by Klelnfelder Sacramento, CA 95833 Surface Elevation: 32.00 ft
Coords: X:0.00, Y:0.00
Project: Elkhorn Pumping Plant Cone Type:
Location: Sacramento, CA Cone Operator:
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
4 0.54 4
] ] 14 —gupeakldd 13 14
u remolae -
5 54 ] < 15 ] i
1 1 2 1 2 2 1
10 10 i / 55 ] il
i i 3 3 3
15 15 | 35] |
7 7 4 4] 4
20 20 i / 45 i
5 5 5
25 25 1
| | 1 5.5 1
6 6 - < 6 -
30 30 1
i i 1 6.5 1
7 7 7
35 35 J
= = = 1 2 7.5 = 1
A A N N 1 N
£ 40+ £ 40+ s °7 g o] i s °7
=% =% ST Q 8.5 ST
© 1 © 1 © © 1 ©
Q 45 Q 45 a 9+ QO 94 a 9+
4 i 4 9.5 - 4
50 4 50 4 10 10 10
J J 1 10.5 < 1
55 55 11 11 11
J J g 11.5 1
60 - 60 - 12 12 12
1 1 1 12.5 1
65 - 65 - 13+ 13 134
1 1 1 13.5 1
70+ 70+ 144 14 144
8 1 1 14.5 7 1
75 75 154 154 154
1 1 1 2 15.5 ) 1 }
80 80 1
T T T T T T ——— T —— T
2,000 2,000 0 5 0 1 2 3 4 0 5 10 15 20
M(CPT) (tsf) Go (tsf) Su (tsf) Su/o',vo OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I and Qw (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable ajpha using I (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Ni: 14 —@— Flat Dilatometer Test data
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. Data Processed with CPeT-IT by Jacobs
CPT Raw Data prowded 2485 Natomas Park Drive

bY Kleinfelder Sacramento, CA 95833

Project: Elkhorn Pumping Plant
Location: Sacramento, CA

CPT: CPT-09-98

Total depth: 80.11 ft, Date: 3/8/2023
Surface Elevation: 32.00 ft

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Shear Wave velocity State parameter In-situ stress ratio
) — 1
5 4 °1 -
104 10 2
154 15 37
50 20 47
o5 25 5
304 30 6
35 - 7
=37 o o .
Y 4 Y Y
N N N 8
£ 40+ £4° £
o Q Q
o 1 o o
O 454 0O 45 a oA
50 4 50+ 10
55 55 11
60 60 124
65 65 134
704 70 - 14 4
754 75+ 15 -
80 go4—=
T T T T T T T T T L L L L T
500 1,000 -0.2 -0.1 0 0.1 0 05 1 15 2 25
Vs (ft/s) U} Ko

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data

Depth (ft)

10

11

12

13

14

15

Soil sensitivity

{
(

Effective friction angle

Depth (ft)
o
1

20 25 30 35 40
Peak @ (degrees)
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This software is licensed to: Jacobs

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

22 Unit Weight, g (kN/m3) ::
g=9, -[0.27 -log(R ;) +0.36 -Iog(S—‘) +1.236J

a

where g,, = water unit weight
:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k =10%952-3.041c

I, <4.00 and I, >3.27 then k =10 521371

22 Nspr (blows per 30 cm) ::

N %) 1
60 P, 1QL1268-0.28171,

1

N1(60) =Qpn 'W

22 Young's Modulus, Es (MPa) ::

(qt _o.v) .0.015.100.55»IC+1.68

(applicable only to Ic < I¢_cutorr)

:: Relative Density, Dr (%90) ::

100 Qun (applicable only to SBT,: 5, 6, 7 and 8

DR or Ic < Icicutoff)

:: State Parameter, @ ::

@ =0.56 -0.33-109(Q 1 s )

:: Drained Friction Angle, @ (°) ::

Q= (p'cv+15.94 -log(Q,, ) —26.88
(applicable only to SBT,: 5, 6, 7 and 8 or I < I¢_cutoff)

:: 1-D constrained modulus, M (MPa) ::

If I >2.20

a =14 for Qyn > 14
a= Qtn for Qtn <14
Mcer = a-(gc — Oy)

If I 2 2.20
M,,,=0.03(q, - 0,) .10055 1168

References

:: Small strain shear Modulus, Go (MPa) ::

G, = (q, —0,)-0.0188 .10 55 +1-68

:: Shear Wave Velocity, Vs (m/s) ::

0.50
{3
p

;2 Undrained peak shear strength, Su (kPa) ::

Ny =10.50 + 7 -log(F, ) or user defined

S = (qt _Gv)
Nk[

u

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Su(rem) =1, (applicable only to SBT,: 1, 2, 3, 4and 9
or Ic > Icicutoff)

:: Overconsolidation Ratio, OCR ::

0.20 1%
tn

| 0.25-(10.50-+7 - bg(F,))
OCR :kOCR'Qtn

Kocr or user defined

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: In situ Stress Ratio, Ko ::

Ko =(1-sing") - OCR™"'

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

2 Soil Sensitivity, S¢ ::

(applicable only to SBT,: 1, 2, 3, 4 and 9 or I¢ > I¢_cutofr)

:: Peak Friction Angle, @ (°) ::

¢ =29.5°-B22 .(0.256 +0.336 B, +logQ, )
(applicable for 0.10<B4<1.00)

= Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5" Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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P-LOG_2007 BLOWS PER 6 INCHES 21879EDLOGS.GPJ 11/21/08

Surface Conditions: _Gravel shoulder Date Completed:  12/30/2003
Logged By: B. Money
Groundwater: Groundwater encountered at a depth of about 11 feet feet below
existing site grade. Total Depth: 81-1/2 feet
Mathod: Mud Rofary/Auger Boring Diameter: 8 inch inch
Equipment: CME 75 with 140lb. Automatic Hammer
FIELD : ___LABORATORY Approximate Elevation: 40.5 fest
5! ® 2 = : S ﬁ 9 Approximate Northing: 38.714 feet
d_ 1% . £ 2 T oSl B2 ol 2 i Easting: -121.62 fest
L= o 2 @ g2 & EiE £ ¢ [ Approximate Easting: .62 fee
0 |- Z = £ STl B B lg@ o0 =
8 < | @ © w O 5B 2K PPy 2
Tslg 2 2 |25 3 EE1 22 EREo B2 =
: B|El £ z SCc|pg 25|31 8 8938 25 & DESCRIPTION
mid B &P & ELL |88 28| 3 iz lafds 58 &
: : : : Sandy GRAVEL (GM): Olive-brown to
R gray-brown, moist, loose, fine to coarse sand,
: gravel to 1 inch diameter (Fill}
L _] no 13 i
: recovery
a1 - 10 .
L ] 1b AT-J A (S S NS K
: 1a Poorly Graded SAND (SP?: Oliveto
o clive-brown, moist to wet, loose 1o medium i
: dense, fine grained sand
126 15 : o
: : : i trace fine gravel
Lo 2h g 28 . 3 ¢ 1 |Organic Content = |
: 2a : : 0.2% wet
N increasing medium to coarse sand ’
121 © 20 : |
L ] 3b 16 85 6 94 2 |[Sieve, see Plate i
; 3a : : -

L (switched to mud rotary driliing method) |
o] I~ Pooriy Graded SAND with silt (SPSM):
: Olive-brown, wet, loose, fine grained sand, with
15 | 28] : mica .
L ] 4ah 10 84 ! 35 ]

da :
I ’ decreasing fines ’
11 30 : -
B 5t 17 100° 9 |Sieve; see Plate || |
5a : F3 I} medium dense
LLOG OF BORING E-03-1 PLATE
K L E | N F E |_ D E R AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT 1of3

Drafted By: D. Ross
Date:  11/21/2008

Project No.: 21878-1.2

File Number. 21879lcgs

NATOMAS MUTUAL WATER COMPANY
SACBAMENTO & SUTTER COUNTIES, CALIFORNIA D-3

Copyright Kieinfelder, 2008



: FIELD LABORATORY
o @ : Do i
g 19 & 5 o g = g
R i1 . 5 = 53 o= ¥ &
SES 2 B BB BED S8 ;
gTlw 2 e | 58 2585|5825 o 2
SEIE E 2 | S2-|-88E 3 §|8988 25 g DESGRIPTION
=N T fLE|63:28| S jafiaq (oL 5]
N i : : : R gray N
e s : : : 9 _
o ] 6b 24 100 © 30 © 100} 5 [Sieve; see Plate | ]
: 6a : : : F-3 A
L« -
o ] 7b 19 : § : 2 .
: Ta : : : i)
5 ¢ 43 : : : —
L ] 8b 23 90 | 28 11000 5 |Sieve;see Plate 1] |
g 8a z 5 ©|F3 A
AGE 50 : : : ) -
| _] b 19 : ¢ |Direct Shear; | u
; 9a : : © |C=792 psf @=82° | 1]
Lo : : : see Plate F-7 i -
,-155 551 : : : - —
L ] 10b 50 § : 5 o |
: 10a Ul dense
w4).05 60 : : : i —
L ] 11b 31 91 @ 27 E : o i
: 11a : : : L medium dense
.05 65 : : e e e e e ]
: : : : L] Silty SAND (SM): Gray, wet, loose, fine grained
Lo 12b 12 : NP : NP : 43 Atterberg; see Platg v4] sand, non plastic .
: 12a : : : F2 HRS
B & ﬂ“ Poorly Graded SAND with silt (SP-SM): Gray,
LOG OF BORING E-03- PLATE
K L E ' N F E L D E R AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT 2ot 3
; . : NATOMAS MUTUAL WATER COMPANY
Drafted By: D. Ross Project No.. 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIA| D-3
Date:  11/21/2008 File Number: 2187%logs

P-LOG_2007 BLOWS PER 6 INCHES 21872EDLOGS.GPJ 11/21/08
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P-LOG_2007 BLOWS PER 6 INCHES 21879EDLOGS.GPJ 11/21/08

: FIELD LABCRATORY
s:~ i % )
@ @ o & = Pg e
£ olg S 5 % B T = E £ 3 2
‘3= z B £ 2 &£ E: = = <
c.z e [
2 % la o © - g ieE | Jd K PPy Q
B8 B 2 | £3 BBE| 2 E 8860 5 2 =
.21l E 5 Sce |p5. 85 o 8808 £% g DESCRIPTION
W'o|n o ra} fa2 003038 [ofa ¥ 52 &
; : : ~HH wet, medium dense, fine to coarse grained sand,
lag ¢ 70 : with trace fine gravel o
L ] 13b 31 111 18 i
13a :
i ] thin coarse sand/fine gravel tayer i
135 0 75 . ]
- L 27 100; 6 |Sieve; sae Plate |
14a : F-3
A ] increasing coarse sand y
.40 ¢ 80 : -
i ] 15b 32 107 ¢ 22 |
15& : -
L i Boring completed at a depth of 81-1/2 feet below
existing site grade.
a5 : 85
500 90)
Lag - 95)
50 -100]
.65 §10§,

KLEINFELDER

Date:

Drafted By: D. Ross
11/21/2008

Project No.: 21879-1.2
File Number: 21878logs

LOG OF BORING E-03-1

AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT
NATOMAS MUTUAL WATER COMPANY

SACRAMENTO & SUTTER COUNTIES, CALIFORNIA,

PLATE
30of 3

D-3

Copyright Kisinfelder, 2008



Surface Conditions:

Level bank, heavy brush and trees.

Date Compieted: 11/14/2003

P-LOG_2007 BLOWS PER 6 INCHES 21879EDLOGS.GPJ 11/21/08

, e L.ogged By: S. Belway
Groundwater: Groundwater level estimated at about 23 feet below existing site
grade.. Total Depth: 71-1/2 fest
Method: Hotary Wash Boring Diameter: 3-5/8 inch inch
Equipment: CME 85 with 140lb. Automatic Hammer
FIELD : e HABORATORY Approximate Etevation: 27.0 feet
E= 0 . DB ) Approximate Northing: 38.71 feet
sy S S o D 9 ®|E:E g @ 3 Approximate Easting: -121.62 feet
= Z = £ =g E: = @ & -
g%l @ © %8 2581 0 5 |2 80 £
= B o @ = BE e R A= n
SEIE E : | 8¢ |x5i25| 2 2|3988 £ ) DESCRIPTION
T aid B T £L 608 i Jia Lxad Fop 3
: : : : Sandy SILT (ML) Yellow-brown, moist, soft,
1 WY Bulk 1 Organic Content = fine sand, trace organics and glass debris
LR 1.5%
ro ] Corrosion, See
L Bag 2 6 Plate F-19 brown, less sand
oo 5| 11 Shelby 3 NP NP éttzesberg; see Platd
. Direct Shear, C=56
: pst D=38°
A see Plate F-8
- Bag 4 4 increase in fine sand
47 + 10
L 5 11l 1 Shelby 5 Consolidation; see
; Plate F-5
Lo Specific Gravity = brown, soft, non-plastic, mica flakes
: 272
1o 15K
: Bag 6 3
S Shelby 7 NP | NP ! 58 Atterberg; see Platd
: : : F-2
" i UC=0.34 tsf gray
7 2l
: brown with red-brown, interbeds of very fine
L Bag 8 5 sand, mica flakes
1 11l iShelby 8 Poorly Graded SAND (SFP): Oliva-gray, wet,
; h 4 meditim dense, medium grained
2 25
: Corrosion, See
Lo Bag 10 13 Plate F-20
-3 - 30| |
: light gray, fine grained
L # Bag 11 7 ant gray ¢
LOG OF BORING E-03-2 PLATE
K I_ E ' N F E l_ D E R AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT 1of3
[ _ . NATOMAS MUTUAL WATER COMPANY
Drafted By: D. Anderson  Project No.: 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIAL  [D)-4
Date:  11/21/2008 File Number. 2187%ogs

Copyright Kieinfelder, 2008




: FIELD LABORATORY
—_ " : s P
G o o 5 = N
gl ¢ 8 | | E EEE e g
£ 8| £ TS| 5 2ol o
2iT(g 2 % 88 | 2535|358 lcgced — £
SElE E : | s8c |8 85|53 2|3938 24 g DESCRIPTION
Do a0 ] fod|oa'So|J3 alated OF S
g 38
o i Bag12 | 10
|13 40,
L Bag 13 3
. i : : Sandy Lean CLAY (CL): Olwe-gray, wet, soft,
: Shelby 14! NP NP [100: 2 |Atterberg; see Plate moderate plasficity, medium sand
S : : F-2 ] Poorly Graded SAND with silt (SP-SM):
: Sieve; see Plate Olive-gray, wet, medium dense, fine to medium
Lo F-3 grainad
Lin T Direct Shear;
R C=294 psf @=33° 17|
L k Bag 15 16 see Pate F-9 i
.23 801
o k Bag 16 18
L2 ¢ 55
: olive-brown to olive-gray, fine to coarse sand,
Lo Bag 17 32 mica fiakes
33 60 : . . .
: 99 ' 9 |Sieve; see Plate fine to medium sand
L Bag 18 24 : F-3
8
I
g
Gl
4208 N i
@ :
Slas 65
m 65 to 65-1/2 fest: gray, fine fo medium grained,
BL Bag 19 26 with gravel
= :
@l
X
Q
S .
© :
- : :
& LOG OF BORING E-03-2 PLATE
=
& AMERICAN BASIN FISH SCREEN
8 KLEINFELDER HABITAT IMPROVEMENT PROJECT 2 of 3
(]
8 - : NATOMAS MUTUAL WATER COMPANY
g Drafled By: D. Anderson  Project No.: 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIA|  [)-4
7| Dater  11/21/2008 Fila Number: 21879logs

Copyright Kielntelder, 2008




P-LOG 2007 BLOWS PER 6 INCHES 21879EDLOGS.GPJ 11/21/08

: FIELD LABORATORY
= @ s x e
D - @ @ 5 — 3 — &
R R -1 o H % T gl w! E ) g
D = < o b Eo - 3
€. @ = o E Tieo] 5 2 leDnk []
£ g =2 < w2 2 55| 5 BIER LD 2
T 52 =3 g @ miELI B S DB T e =4
3 & g g 3 Qe (2555 o g la = 3 @ DESCRIPTION
oo |G o a EL2 0030|538 oRds 5 &
Lag s 79 : ,
: 98 i 5 |Sieve; see Plate fine to coarse sand, with gravel
L Bag 20 19 : E-3
L ] E Boring completed at a depth of 71-1/2 feet below
: existing site grade.
48 75,
1531 88
g 85]
g - 90
68 95
.73 100
75 105

KLEINFELDER

LOG OF BORING E-03-2

Drafted By: D. Anderson Project No.: 21879-1.2

Date:  11/21/2008 File Number: 21879logs

AMERICAN BASIN FISH SCREEN

HABITAT IMPROVEMENT PROJECT

NATOMAS MUTUAL WATER COMPANY
SACRAMENTO & SUTTER COUNTIES, CALIFORNIA

PLATE
3of 3

D-4

Copyright Kiginfelder, 2008




P-LOG_2007 BLOWS PER 6 INCHES 21879EDLOGS.GR) 11/21/08

Surface Conditions: Sloping scil access ramp, roadway, levee fill. Date Completed: 11/24/2003

- — Logged By: S. Belway
Groundwater: Groundwater level sstimated at about 13 feet below existing site
grade.. Total Depth: 71-1/2 feet
Method: Hoflow Stem Auger Boring Diameter;  3-5/8 inch inch
Equipment: CME 750X with 140ib. Automatic Hammer
FELD , ___ LABORATORY Approximate Elevation: 38.0 feet
’g ° E - ’__ é ? 2 Approximate Northing: 38.70 feet
Ligic S 3 £ 5 R 28] & ¢ §’ Approximate Easting: -121.62 feet
5§25 2 © | .5 > 82|35 & 222 ©
Tslg B 2 |23 B2 2 8a8ao 5 4 =t
3 &E E z SEo S i2E| 2 B 4948 2% & DESCRIPTION
T a8 @ & fo2 0020 Fia piad &5 ]
‘ : : : SILT {ML): Brown, moist, medium stiff, with fine
3 _X Bulk 1 grained sand, irace gravel {(FILL) |
i ’ : : {loss of circulatfon} ]
L : : : -1 Poorly Graded SAND with gravel (SP): Dark N
: : NP : NP |63 : 2 [Atterberg; see Plaig.’. browas,( wet, foose, fine to cogarse g(rain)ed. some
Lo Bag 2 4 : : : F-2 gravel .
: : : : Sieve; sce Plate
a3 0 BN : : : F-3 -
: Shelby 3 98 : 2 : © |Opt. MC=9.0%
A ¥ : : : Max. DD=133 pcf, -
CKy : See Plate F-17
- J“fompositg ; ; : Direct Shear; C=83 i
L _>< : ; : pcf @=39° R I ]
: : : : see Plate F-10 ...7y Well Graded SAND QSW): Bark brown, wet,
Lo ' : : <.+, medium dense, fine 1o coarse grainad
2g | 10 é : § s ]
o Bag 4 17 o0 i
" 1W Bags | 20 .5 : E el }
L z : i A 455 ]
] : : : 77T Well Graded SAND with gravel (SW): Dark
: : : : s <4 brown, wet, medium dense, fine to coarse
o3 15 : : : .*.4 grained, 2 inch interbeds of medium grained
: : : : s.+i Subrounded gravel to 4 inches diamster
] Bag 5 32 : : : 2224 (heaving, add mud) i
o : 82 4 [Sleve: see Plate  |''}
: Bagb 18 : : : F-3 o
s 20 e .
L 21 Lean CLAY (CL): Gray, light brown and brown
: BA : : : mottled, moist, stiff, Iow to moderate plasticity,
o : : : with siit
: no 10 : 5 5
L recovery ; : : i
P : 46 15 : Atterbery; see Platg-If] Poorly Graded SAND with silt (SP-SM); White |
: Shelby 7 : : 3 : . }
: : 47 1 23 : F-2 I o dark brown, moist, medium dense, fine to
13 25 1 Specific ) medium grained —
: : : : Gravity=2.683 1 increasing silt
Bag 8 18 : : ; = ]
- : : : UC=1.94 tsf !
; : g : g IConsolidation; see I
i ’ Bag 9 18 : ; : Plate F-6 1 8
I | : : : Organic -
5 Content=3.4% Il olive-brown, medium grained, with coarse
A Sieve; see Plate 21| grained
: F3 B
R
: : : : - 141l olive to olive-brown interbed of gravel 3 inches
. 10b 25 : : : ] thick |
10a : : : R
LOG OF BORING E-03-3 PLATE
K L E I N F E L D E R AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT 1of 3
E - NATOMAS MUTUAL WATER COMPANY
Drafted By: D. Ross Project No.: 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIA  [D-5
Date:  11/21/2008 Fila Number: 21879logs

Gopyrigh! Kleinfelder, 2608



OWS PER 6 INCHES 21879EDLOGS. GRS 11/21/08

: FIELD LABORATORY
= o Do ey
@ @ > & o P8 4B
Sig& g | 8| &8 B EgiLldoe g
s .2 Tiel]l 52 90l ©
=iy @ © o O 255 - 5 28 =
Ziclal B @ g8 52T s afee 52 !
t: &|El E z S |»5565| 5 818%eg £ g DESCRIPTION
nald B & Fe2|Eais8|S anda® 58 o
: Bag 1 19 : : 11 olive-brown, medium grained
3 35
: olive-gra
L _] Bag 12 25 o
. Bag 13 8 loose
L2 40
gray, medium dense
. Bag 14 32
i ) 1(hea\reds feet when taking sample, heaved 7
L aet on second attempt, added mud}
S 95 6 Sieve; see Plate olive-brown, medium grained
Ly ¢ 48 Bag 15 20 : F-3
;12? 50)
. : i@ Bagis | 40
) bag 16 20
47 55
: . gray, with coarse grained
L 17b 44 Direct Shear
: 17a C=847 pcf @=38°
- ses Plate F-11
5 Bag 18 21 {(heaved 8 fest)
I fine to coarse grained
;225 60) 5
: 99 : 4 |Sieve; see Plate
{ i Ba§ 19 33 : F-3
T l Bag19 | 16
.,275 65
L 20b 48 Direct Shear; c i medium o coarse grained, some fine gravel
" 20a C=2204 pst @=29°:1]
L J seeg Plate F-12 |
bag 21 25 medium grained
LOG OF BORING E-03-3 PLATE
K L E I N F E |_ D E R AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT 20t 3
: - . - NATOMAS MUTUAL WATER COMPANY
Drafted By: D. Foss Project No.: 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIAL  [)-5
Date:  11/24/2008 File Number: 21879logs

P-LOG_2007 BL

Copyright Kieinfelde:r, 2008




Ly
i1}
jai
<

LABQRATORY

Elevation (feetf)
Sample Type
Sampie No.
Blows/6 inches
Pocket
Penetrometer
(tsf)

Dry

Moisture
Content {%)
Plasticity Index
Passing

#200 Sieve (%)

Passing
Other
Tests

DESCRIPTION

| Density (pch)

| Depth (feet)
Liquid Limit

]

L ibagQQ 41
5|
0

.67 108)

|4 Sieve (%) .
"] Graphic Log

dense, some coarse grained, trace fine grained

Boring compieted at a depth of 71-1/2 fest below

existing site grade.

KLEINFELDER

LOG OF BORING E-03-3

Drafted By: D. Ross Project No.: 21879-1.2

P-LOG_2007 BLOWS PER 6 INCHES 21879EDLOGS.GPJ 11/21/08

Date:  11/21/2008 File Number: 21878logs

AMERICAN BASIN FISH SCREEN

HABITAT IMPROVEMENT PROJECT
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SACBAMENTO & SUTTER COUNTIES, CALIFORNIA

PLATE
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PLOG 2007 BLOWS PER 6 INCHES 21879EDLOGS.GPS 11/21/08

Surface Conditions: Levee toe, grasses and trees, Date Completed: 11/17/2003

- — - l.ogged By: S. Beiway
Groundwater: Groundwater level estimated at about 18 feef below existing site
grade.. Total Depth: 73 feet
Method: Rotary Wash Boring Diameter: 3-5/8 inch inch
Equipment: CME 75 with 140lb. Autornatic Hammer
FIELD : e LABORATORY Approximate Elevation: 29.0 feet
g o E . ,_ é ’H ::25 Approximate Northing: 38.70 feet
1 o T 8 gl e & ¢ g Approximate Easting: -121.62 feet
§2%5 2 | e | LE | 2igE|3 2i2tad 2
Tislg o g | 83 252 2= 858G 52 =t
3 8k E H Sco x5 85| 2 8|9%es £o 8 DESCRIPTION
Iojm & o el fas8|5ia jetad 52 o
: : : : SILT (ML); Brown, moist, scft, trace organics
S bk 1
I Sitty SAND {SM)" Brown, moist, loase, fire o
medium grained, mica flakes
- bag 1 5 4
N Shelby 2 : : : 35 )
o4 @ Blil] 200psi : : : —
o bag 3 8 : : : 28 ]
: : : Fat CLAY &CH): Brown with gray, moist,
3 . : : : / medium stiff, low plasticity -
: Shetby 4 89 ' 14 | 51 24 [100: 94 [Hydrometer; see /
-5 ]| 400 psi : : L |Plate F-4 7, .
T : : : Alterberg; see Plate/
-] : s L P2 7, y
49 © 10 bag 5 12 : : : Corrosion; See / -
: : : L |Plate F-21 /
Shelby 6 87 © 31 : © o UC=0.6 tsf / |
- - 800 psi : : : % 1
] 7
: :r Poorly Graded SAND (SP): Yellow-brown,
l4g 18] | maist, loose, fine to madium grained -
: ; : : Organic Content = -
L bag 7 7 ! : : 0.4%
: : : : Lean CLAY (CL): Yellow-brown, moist, soft,
Lo : : : maoderate plasticity ]
: Shelby 8 a1 : 3 : : Direct Shear;
~ 7| 4oopsi : 5 P |©o308 psf @34 1T Poorly Graded SAND with silt (SP-SM: Brown, |
] ; : : see Plate F-13 =1l wet, Igcse to medium dense, fir(1e o) mgaium o
: : : ; il grained
la 20 : : : < —_
5 5 : . 8 Al
Lo bag 9 10 : : : - N
ot 1] | recovery : : : -
s %) —
: : : : -l light olive-brown, loose
Lo bag 10 8 : : : 5
PR 5 5 s il —
: : : : i1 gray, medium dense
L Bag?1 | 13 : 5 : i .
LOG OF BORING E-(3-4 PLATE
K |_ E | N F E I_ D E R AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT 1of3
- : NATOMAS MUTUAL WATER COMPANY
Drafted By: D. Andersan  Project No.: 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIAL  [D-6
Date:  11/21/2008 File Number: 21879logs

Copyright Kleinfeldar, 2008



P-LOG_2007 BLOWS PER 6 INCHES 21879EDLOGS.GPJ 11/21/08

: FIELD LABORATORY
—_ W : : b : Y
w o ™ : LoD : _o\_;
o8 5 | 6 2 g8 @& 2 B g
e =z = e I Ez, o B —
g'S el @ e g2 255l o5 |fgcm L £
SiRiE E z FLo 2%t 2: 8 8038 2% & DESCRIPTION
R i FEL |80 3 & onny oL G
L35
o 7 medium grained
L Bagi12 | 28
NI : Rl
! 100: 7 iSieve; see Plate -1l light gray, fine to medium grained
o { Bag 13 16 ; F-3
16 45
! i Bagi4 | 19
|21 504
L Bag 15 3 trace brown Clayay Silt
i : ne
FL || recovery 2l
[ 50 : 32 Atterberg; see Platd/y / Fat CLAY (CH): Olive, wet, stiff, with fine to
: Bag 16 27 : : F-2 /7, _coarse sand, some organics
.25 . 55 : 23] Silty SAND (SM): Gray, wet, medium dense,
5 100: 15 {Opt. MC=13.0% {131 medium grained
i Bag 17 18 : Max. DD=119.0 pcfi]
See Plate F-18 .
- Sieve; see Plate
F-3
- Direct Shear;
C=0psf @=37°
o see Plate F-14
31 60
o Bag18 | 17
i with fine o medium gravel
Bag 18 23
a5 88
=56 : Corrosion; See
B Bag 19 26 Plate F-22
i Bag 19 19
LOG OF BORING E-03-4 PLATE
K L E | N F E |_ D E R AMERICAN BASIN FISH SCREEN
HABITAT IMPROVEMENT PROJECT 2 of 3
- : NATOMAS MUTUAL WATER COMPANY
Drafted By: D. Anderscn  Project No.: 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIA D-6
Date:  11/21/2008 File Number: 21879logs

Copyright Kieinfeldar, 2008




; FIELD LABORATORY
- ” : U I
g o 5 o R
228 g 5 g | 8 ElglEl & e g
cigk 2 | £ E | Ties|Eir|oal 2
2712 2 % 5 535 g 8|E3eD - Z
: BIE E P | %E8c 212t 5 5|8988 53 & DESCRIPTION
Lia|3 &b @ N e -2 I i J i i ST o G
=41 70 ; kt
L Bag 20 a2 danse
i Bag 20 15 medium dense
] Boring completed at a depth of 73 feet below
R existing site grade.
;46; 73]
51 80
;56; 83
|61 0
_-BBE 95
<
El o
i
@ :
o o
]
(6]
E”i‘ J
BL
al
& :
2.6 1 105]
% LOG OF BORING E-03-4 PLATE
& AMERICAN BASIN FISH SCREEN
E K L E l N F E L D E R HABITAT IMPROVEMENT PROJECT 3ot 3
g . NATOMAS MUTUAL WATER COMPANY
@) Drafled By: D. Anderson Project No.: 21879-1.2 SACRAMENTO & SUTTER COUNTIES, CALIFORNIA D-6
7| Date:  11/21/2008 File Number: 2187%logs

Copyright Kieinfelder, 2008




KA-LABSUM 303+00-330+00.GPJ 1/11/10

BORING [SAMPLE| DRY UNIT|MOISTURE PARTICLE SIZE ATTERBERG
NO. DEPTH | WEIGHT | CONTENT SIEVE SIZE (percent passing) LIMITS OTHER TESTS
(ft) (pcf) (% of dry
weight) | g« | 34 | #4 | #10 | #40 | #200 | LL. | P.L.
E-03- 1 15.5 99 Organic Content = 0.2%
E-03- 1 20.5 95 9 |89 |52 | 2 Sieve
E-03- 1 255 84 35
E-03-1 30.5 100 | 100 | 90 Sieve
E-03- 1 35.5 100 30 100 | 100 | 93 Sieve
E-03- 1 455 90 28 100 | 100 | 99 S
E-03- 1 50.5 Direct Shear; C=792 psf @=32°
E-03- 1 60.5 91 27
E-03- 1 65.5 43 | NP | NP
E-03- 1 705 111 18
E-03- 1 755 100 | 100 | 54 | 6 Sieve
E-03- 1 80.5 107 22
E-03- 2 0.3 Organic Content = 1.5%
E-03- 2 20 Corrosion
E-03- 2 35 NP Np |Direct Shear; C=56 psf @=38°
E-03-2 10.0 ggggic\gilti:dgtrig\r}itv =272
E-03- 2 16.0 58 | NP | Np |UC=0.34tsf
E-03-2 25.0 Corrosion
E-03-2 415 100 | 99 | 98 | 2 NP | NP |giove
Direct Shear; C=294 psf @=33°
E-03-2 60.0 99 | 94 | 73 Sieve
E-03-2 70.0 98 | 86 | 45 S
E-03-3 3.0 95 | 69 | 58 | 21 NP | NP gggeMczg_o% M
E-03-3 45 98 2 Direct Shear; C=83 pcf ©@=39°
E-03-3 16.5 100 | 82 | 66 | 25 Sieve
E-03- 3 23.0 47 23 ggﬁgi(f)ilti:dgtrig\rlwity=2683 UC=1.94 tsf
Organic Content=3.4%
E-03-3 235 40 | 15
E-03-3 26.5 98 | 84 | 45 Sieve
E-03-3 44.0 100 | 95 | 88 | 74 Sieve
E-03- 3 55.5 Direct Shear C=847 pcf ©@=38°
E-03-3 60.0 99 | 93 |43 | 4 Sieve
E-03- 3 65.5 Direct Shear; C=2204 psf ©@=29°
E-03- 4 6.5 89 14 100 100 | 99 | 94 | 51 | 24 |Hydrometer
E-03-4 10.5 87 31 UC=0.6 tsf
E-03- 4 15.0 Organic Content = 0.4%
E-03- 4 16.5 81 3 Direct Shear; C=309 psf @=34°
E-03-4 20.0
E-03- 4 40.0 100 99 Sieve
E-03-4 53.5 59 | 32
E-03-4 55.0 100 | 95 | 59 | 15 Opt. MC=13.0% Max. DD=119
ZEEN SUMMARY OF LABORATORY TESTS PLATE
i SACRAMENTO RIVER EAST LEVEE 1 of 2
N SREL 2 (REACHES 5 THROUGH 9)

Drafted By: D. Ross
1/11/2010

Date:

File Number:

Project No.: 94582SR2
94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

Copyright Kleinfelder, 2008




KA-LABSUM 303+00-330+00.GPJ 1/11/10

BORING |SAMPLE| DRY UNIT|MOISTURE PARTICLE SIZE ATTERBERG
NO. DEPTH | WEIGHT | CONTENT SIEVE SIZE (percent passing) LIMITS OTHER TESTS
(ft) (pcf) | (% of dry
weight) | 3u | 34 | #4 | #10 | #40 | #200 | LL. | P.L
Direct Shear; C=0psf @=37°
E-03- 4 65.0 Corrosion
SRB-19 35 130 14 28 | 10
SRB-19 6.5 128 20
SRB-19 8.5 119 24 44 | 23
SRB-19 235 51
SRB-19 28.0 30
SRB-19 335 100 | 100 | 34 Sieve
SRB-19 485 100 | 100 | 60 Sieve
SRB-19 65.5 98 | 94 | 48 Sieve
SRB-20 6.0 79 |74 | 32 | 1 Sieve
SRB-20 285 21
SRB-20 335 100 | 100 | 7 Sieve
SRB-20 41.0 57
SRB-20 76.0 100 | 99 | 80 | 8 Sieve
ZEEN SUMMARY OF LABORATORY TESTS PLATE
- SACRAMENTO RIVER EAST LEVEE 2 of 2
N SREL 2 (REACHES 5 THROUGH 9)

Drafted By: D. Ross
Date:  1/11/2010

Project No.: 94582SR2

File Number:

94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA
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KA_ATTERBERG 303+00-330+00.GPJ 1/11/10

Drafted By: D. Ross
1/11/2010

Project No.: 94582SR2

File Number:

94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM

SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

60 70 80 90 1006 0
GROUP | UNIFIED SOIL CLASSIFICATION // Yy
SYMBOL| FINE GRAINED SOIL GROUPS ya //
/
(o] ic silt d ic sil
> clays of low plasticty ’ //
) Inorganic clayey silts to very /'/ UILINE ’/ A-LINE
E fine sands of slight plasticity 5 /,/ // 50
=z I ic cl fl / /
< t0 moderate plasticity V /
/
o Organic clays of moderate to high /
x plasticity, ofganic sitts // /
@l Inorganic silts and // //
clayey silts 7 / 40 .
| I f o
i / Y <
4 / i
/
3 J/ // <
¢ 30 >
/7
// // S
/ / —
/ =
Y i o o 5
/ / -
7 A
2 / // o
2 20
Rd /
/‘ /
/
, )
/7 7
/ /
L7
10 S 10
/'// //
| 4
| ML‘E / or
I
|
o 0
10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
LEGEND: SOURCE DEPTH (ft) LL PL PI DESCRIPTION
° E-03- 1 65.5 NP NP NP Silty SAND (SM)
X E-03-2 35 NP NP NP Sandy SILT (ML)
A E-03- 2 16.0 NP NP NP Sandy SILT (ML)
* E-03- 2 41.5 NP NP NP Poorly Graded SAND (SP)
® E-03- 3 3.0 NP NP NP Poorly Graded SAND with gravel (SP)
ZEEN PLASTICITY CHART PLATE
GEOTECHNICAL DATA REPORT
KLEaﬂQ(QJEgéﬁif SACRAMENTO RIVER EAST LEVEE 1 of 3
v SREL 2 (REACHES 5 THROUGH 9)




KA_ATTERBERG 303+00-330+00.GPJ 1/11/10

Drafted By: D. Ross
1/11/2010

Project No.: 94582SR2

File Number:

94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

60 70 80 90 1006 0
GROUP | UNIFIED SOIL CLASSIFICATION // y
SYMBOL| FINE GRAINED SOIL GROUPS ya //
4
[o) ic silts and ic sil
> clays of low plasticty ’ //
o Inorganic clayey silts to very // UILINE ’/ A-LINE
E fine sands of slight plasticity 5 /,/ // 50
4 1 ic cl fl hd /
< t0 moderate plasticity 4 /
/
a Organic clays of moderate to high ' /
> plasticity, ofganic sitts / /
@l Inorganic silts and // //
clayey silts 7 / 40 .
| I f o
high plasticity /| /] >
/ / i
, (=]
3 J/ * P <
/ 30 >
7
4 / =
/ ’ g
-
e ] o (oA 7
// [ ) ‘7 |
2 / // o
2 20
Rd /
/‘ /
/
/ )}
/7 /
/ /
/
10 ® / 10
/'// //
| /
meer] 7
I
I
| 0
10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
LEGEND: SOURCE DEPTH (ft) LL PL PI DESCRIPTION
o E-03- 3 23.0 47 24 23 Poorly Graded SAND with silt
(SP-SM)
X E-03- 3 23.5 40 25 15 Poorly Graded SAND with silt
(SP-SM)
A E-03- 4 6.5 51 27 24 Fat CLAY (CH)
* E-03- 4 53.5 59 27 32 Fat CLAY (CH)
® SRB-19 35 28 18 10 Clayey SAND (SC)
ZEEN PLASTICITY CHART PLATE
GEOTECHNICAL DATA REPORT
KLEaﬂQ(QJEgéﬁif SACRAMENTO RIVER EAST LEVEE 2 of 3
v SREL 2 (REACHES 5 THROUGH 9)




SIEVE SIZE
6" 3" 1-1|/2" 3{4" 3/|8" #4 #|8#10 #1|6 #30 #4|0 #50 #1|00 #200

100 ' : A Suy I\ ; * : :’g“i\_’;{
N S 0 5
4 R N 1 e A i

®
S
/
L—/—T1T
//

~
o

L

L——|

I
2 AR
Eso . A
g 3 M
N

IRVA

o
B
=

10

N

100 10 1 0.1

KA_SIEVE 303+00-330+00.GPJ 1/11/10

PARTICLE SIZE IN MILLIMETERS
COBBLE GRAVEL SAND
coarse fine coarse medium fine
LEGEND: SOURCE DEPTH COBBLE GRAVEL SAND FINES D60 D10 Cu Cc DESCRIPTION
(t) (%) (%) (%) (%) (mm) (mm)
® E-03- 1 20.5 0 6 92 2 0.53 0.18 29 1 Poorly Graded SAND (SP)
X E-03- 1 30.5 0 0 91 9 0.33 0.11 31 18 Poorly Graded SAND with silt
(SP-SM)
A E-03- 1 35.5 0 0 95 5 0.32 0.12 27 15 Poorly Graded SAND with silt
(SP-SM)
* E-03- 1 455 0 0 95 5 0.27 0.11 24 09 Poorly Graded SAND with silt
(SP-SM)
® E-03- 1 75.5 0 0 95 6 0.47 0.15 32 14 Poorly Graded SAND with silt
(SP-SM)
/'\ GRAIN SIZE ANALYSES PLATE
GEOTECHNICAL DATA REPORT
KLE!Q{»,FWE f;fﬁn SACRAMENTO RIVER EAST LEVEE 10f 5
N SREL 2 (REACHES 5 THROUGH 9)
. . : NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.: 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORINA
Date:  11/21/2003 File Number: 94582SR2-4

Copyright Kleinfelder, 2008




KA_SIEVE 303+00-330+00.GPJ 1/11/10

SIEVE SIZE

6" 3|" 1-1I 2" 3/4" 3/8" #4 #|8#1|O #1I 6 #30 #4|O #50 #1|00 #200
100 : *\ : o —— .
90 f BN
—F . X
80 : \\
; ; A \
70 : '
N N
(O] : R
Z 60 : :
w .
o :
E 50
& R
X
&40
30
20
10
0 N
100 10 1
PARTICLE SIZE IN MILLIMETERS
COBBLE GRAVEL SAND
coarse fine coarse medium fine
LEGEND: SOURCE DEPTH COBBLE GRAVEL SAND FINES D60 D10 Cu Cc DESCRIPTION
(ft) (%) (%) (%) (%) (mm) (mm)
e E-03- 2 415 0 0 98 2 0.28 0.12 23 09 Poorly Graded SAND (SP)
X E-03- 2 60.0 0 1 91 9 0.36 0.1 34 14 Poorly Graded SAND with silt
(SP-SM)
A E-03- 2 70.0 0 2 93 5 0.62 0.14 43 11 Poorly Graded SAND with silt
(SP-SM)
* E-03- 3 3.0 0 31 67 2 2.34 0.3 79 04 Poorly Graded SAND with
gravel (SP)
® E-03- 3 16.5 0 18 78 4 1.53 0.22 7 0.7 Well Graded SAND with
gravel (SW)
ZEEN GRAIN SIZE ANALYSES PLATE
GEOTECHNICAL DATA REPORT
KL%’Q@%&@E’? SACRAMENTO RIVER EAST LEVEE 2 of 5
p SREL 2 (REACHES 5 THROUGH 9)

Drafted By: D. Ross

Date:

11/21/2003

Project No.: 94582SR2

File Number:

94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
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SIEVE SIZE
6" 3|~" 1 -1I/2" 3/4" 3/8" #4 #|8#1 0 #1|6 #30 #4|0 #50 #1|00 #200

o]
o

~
(=]

PERCENT PASSING
o o
S =)

N
o

S
/

=21
gl

KA_SIEVE 303+00-330+00.GPJ 1/11/10

30 N
: Z : Z : : Z : A S )
10 : : : : : : : : : Qﬂi
0 z z z z z z z z L
100 10 1 0.1
PARTICLE SIZE IN MILLIMETERS
COBBLE GRAVEL SAND
coarse fine coarse medium fine
LEGEND: SOURCE DEPTH COBBLE GRAVEL SAND FINES D60 D10 Cu Cc DESCRIPTION
(t) (%) (%) (%) (%) (mm) (mm)
° E-03-3 265 0 2 90 8 0.62 0.11 55 13 Poorly Graded SAND with silt
(SP-SM)
X E-03-3 44.0 0 5 89 6 0.35 0.12 3 12 Poorly Graded SAND with silt
(SP-SM)
A E-03-3 60.0 0 1 95 4 0.64 0.15 42 11 Poorly Graded SAND with silt
(SP-SM)
* E-03-4 40.0 0 0 93 7 03 0.11 27 1 Poorly Graded SAND with silt
(SP-SM)
® E-03-4 55.0 0 0 86 15 0.44 Silty SAND (SM)
/'\ GRAIN SIZE ANALYSES PLATE
GEOTECHNICAL DATA REPORT
KLE!Q{;,FWE f;fﬁp SACRAMENTO RIVER EAST LEVEE 3 of 5
N SREL 2 (REACHES 5 THROUGH 9)
. . : NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.: 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORINA
Date:  11/21/2003 File Number: 94582SR2-4

Copyright Kleinfelder, 2008
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SIEVE ANALYSIS HYDROMETER ANALYSIS
#10 #20 #40 #60 #140 #200
I I I I L
100® @ O— @]
T

90 \.\

80 \‘

. %
o
P4
b 60 \Q
?
o
= 50 *
w
O
X
a0 \I\

30 <3

20

10

0
2 1 0.1 0.01 0.005 0.001
PARTICLE SIZE IN MILLIMETERS
SAND
_ _ SILT CLAY
medium fine
LEGEND: SOURCE DEPTH SAND SILT CLAY
*) (%) %) ) DESCRIPTION
® E-03- 4 6.5 6.0 44.4 49.6 Fat CLAY (CH)
/'\ GRAIN SIZE ANALYSES PLATE
GEOTECHNICAL DATA REPORT
KLEﬁXwaﬁﬁﬁR SACRAMENTO RIVER EAST LEVEE 1 of 1
N SREL 2 (REACHES 5 THROUGH 9)
. . : NATOMAS LEVEE IMPROVEMENT PROGRAM

Drafted By: D. Ross Project No.: 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORINA
Date:  1/11/2010 File Number: 94582SR2-4
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Drafted By: D. Ross
1/11/2010

Project No.: 94582SR2
File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

7,000
6,000
5,000
o
@ 4,000
~ {
(7]
(9]
v [}
-
(%]
x 3,000
<
L
I
w
2,000
1,000
0
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
NORMAL STRESS (psf)
SOURCE: E-03-1 FRICTION ANGLE = 32 deg
DEPTH: 50.5 ft COHESION = 792 psf
SOIL DESCRIPTION:  Poorly Graded SAND with silt (SP-SM)
FINAL DRY DENSITY (pcf) 85.9 87.4 88.8
INITIAL WATER CONTENT (%) 29.5 32.0 30.3
FINAL WATER CONTENT (%) 32.9 33.1 31.7
NORMAL STRESS (psf) 4000 5000 6000
MAXIMUM SHEAR (psf) 3415.5 3819.1 4688.5
Z DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
KLEsﬁXﬁf&;;ﬁiﬁ SACRAMENTO RIVER EAST LEVEE 1 of 8
N SREL 2 (REACHES 5 THROUGH 9)
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Drafted By: D. Ross
1/11/2010

Project No.: 94582SR2
File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

7,000
6,000
5,000
é 4,000
%)
%)
i
4
[
n
3,000
<
w
T
n
2,000
1,000
0
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
NORMAL STRESS (psf)
SOURCE:  E-03-2 FRICTION ANGLE = 38 deg
DEPTH: 35 ft COHESION = 56 psf
SOIL DESCRIPTION: ~ Sandy SILT (ML)
FINAL DRY DENSITY (pcf) 65.5 67.4 70.0
INITIAL WATER CONTENT (%) 12.8 16.4 16.8
FINAL WATER CONTENT (%) 37.9 39.1 41.0
NORMAL STRESS (psf) 500 1000 2000
MAXIMUM SHEAR (psf) 4515 812.6 1602.7
ZEEN DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
A s SACRAMENTO RIVER EAST LEVEE 2 of 8
N SREL 2 (REACHES 5 THROUGH 9)
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Drafted By: D. Ross

Project No.: 94582SR2

1/11/2010 File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

7,000
6,000
5,000
é 4,000
%)
%)
i
4
[
n
3,000
<
w
T
n
2,000 /
1,000
0
0 1,000 2,000 3,000 4,000 5,000 7,000
NORMAL STRESS (psf)
SOURCE:  E-03-2 FRICTION ANGLE = 33 deg
DEPTH: 415 ft COHESION = 294 psf
SOIL DESCRIPTION:  Poorly Graded SAND (SP)
FINAL DRY DENSITY (pcf) 68.2 72.8 73.3
INITIAL WATER CONTENT (%) 5.0 5.0 5.0
FINAL WATER CONTENT (%) 322 29.9 30.8
NORMAL STRESS (psf) 2000 4000 6000
MAXIMUM SHEAR (psf) 1602.7 2911.9 4221.1
ZEEN DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
A s SACRAMENTO RIVER EAST LEVEE 3 of 8
N SREL 2 (REACHES 5 THROUGH 9)
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Drafted By: D. Ross

Project No.: 94582SR2

1/11/2010 File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

7,000
6,000
5,000
é 4,000
)
%)
]
4
[
n
3,000
<
w
T
n
2,000
)
1,000 e
0
0 1,000 2,000 3,000 4,000 5,000 7,000
NORMAL STRESS (psf)
SOURCE:  E-03-3 FRICTION ANGLE = 39 deg
DEPTH: 45 ft COHESION = 83 psf
SOIL DESCRIPTION:  Poorly Graded SAND with gravel (SP)
FINAL DRY DENSITY (pcf) 82.1 85.3 85.6
INITIAL WATER CONTENT (%) 37 3.7 37
FINAL WATER CONTENT (%) 22,9 21.9 22.2
NORMAL STRESS (psf) 1000 2000 3000
MAXIMUM SHEAR (psf) 857.8 1828.4 2505.6
ZEEN DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
e e SACRAMENTO RIVER EAST LEVEE 4 of 8
N SREL 2 (REACHES 5 THROUGH 9)
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7,000
6,000
5,000
—
\g_/ 4,000
»
195}
|
4
-
n
o 3,000
<
w
T
»
2,000
1,000
0
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
NORMAL STRESS (psf)
SOURCE: E-03-3 FRICTION ANGLE = 38 deg
DEPTH: 555 ft COHESION = 847 psf
SOIL DESCRIPTION:  Poorly Graded SAND with silt (SP-SM)
FINAL DRY DENSITY (pcf) 95.1 97.7 96.4
INITIAL WATER CONTENT (%) 10.4 20.5 20.3
FINAL WATER CONTENT (%) 22.0 25.2 28.3
NORMAL STRESS (psf) 2000 3000 4000
MAXIMUM SHEAR (psf) 2421.9 3136 3974.4
/'\ DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
KLE!Q{»,FWE f;,ffﬂ SACRAMENTO RIVER EAST LEVEE 5 of 8
N SREL 2 (REACHES 5 THROUGH 9)
: , : NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.. 94582SR?2 SACRAMENTO AND SUTTER COUNTIES, CALIFORINA
1/11/2010 File Number: 94582SR2-4
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Drafted By: D. Ross
1/11/2010

Project No.: 94582SR2
File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

7.000
6,000
5000
[ )
G 4,000
— ¢
()]
()]
LL
x
-
()]
v 3,000
<
L
T
()]
2.000
1,000
0
0 1,000 2.000 3.000 4,000 5000 6.000 7.000
NORMAL STRESS (psf)
SOURCE: E-03-3 FRICTION ANGLE = 29 deg
DEPTH: 65.5 ft COHESION = 2204 psf
SOIL DESCRIPTION:  Poorly Graded SAND with silt (SP-SM)
FINAL DRY DENSITY (pcf) 93.9 94.7 93.5
INITIAL WATER CONTENT (%) 4.2 3.7 16.1
FINAL WATER CONTENT (%) 16.9 171 21.9
NORMAL STRESS (psf) 3000 4000 6000
MAXIMUM SHEAR (psf) 3819.1 4533.3 5526.9
~ DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
KLE;ﬁQ{ﬁEéﬁﬁf SACRAMENTO RIVER EAST LEVEE 6 of 8
N SREL 2 (REACHES 5 THROUGH 9)
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Drafted By: D. Ross
1/11/2010

Project No.: 94582SR2
File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

7,000
6,000
5,000
8 4,000
(7))
[72]
L
[h'd
-
wn
o 3,000
<
L
I
on
2,000 /
1,000
0
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
NORMAL STRESS (psf)
SOURCE: E-03-4 FRICTION ANGLE = 34 deg
DEPTH: 16.5 ft COHESION = 309 psf
SOIL DESCRIPTION:  Lean CLAY (CL)
FINAL DRY DENSITY (pcf) 65.5 68.2 66.7
INITIAL WATER CONTENT (%) 34 3.4 3.4
FINAL WATER CONTENT (%) 34.3 33.2 34.5
NORMAL STRESS (psf) 1000 2000 3000
MAXIMUM SHEAR (psf) 948.1 1693 2279.8
7\ DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
KLE&:@E&,@&? SACRAMENTO RIVER EAST LEVEE 7 of 8
N SREL 2 (REACHES 5 THROUGH 9)
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Drafted By: D. Ross
1/11/2010

Date:

Project No.: 94582SR2
File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

7,000
6,000
5,000
 J
\g_/ 4,000
7 (S
L
e
-
[?p]
a 3,000 e
<
L
I
n
2,000
1,000
0
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
NORMAL STRESS (psf)
SOURCE: E-03-4 FRICTION ANGLE = 37 deg
DEPTH: 55 ft COHESION = 0 psf
SOIL DESCRIPTION:  Silty SAND (SM)
FINAL DRY DENSITY (pcf) 100.4 104.1 102.8
INITIAL WATER CONTENT (%) 12.9 12.9 12.9
FINAL WATER CONTENT (%) 17.8 17.2 171
NORMAL STRESS (psf) 4000 5000 6000
MAXIMUM SHEAR (psf) 2949.7 3601.8 4719.6
ZEEN DIRECT SHEAR TEST PLATE
GEOTECHNICAL DATA REPORT
KLEaﬁXﬁféaﬁﬁf SACRAMENTO RIVER EAST LEVEE 8 of 8
N SREL 2 (REACHES 5 THROUGH 9)
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Drafted By: D. Ross

Date:

Project No.: 94582SR2

1/11/2010 File Number: 94582SR2-4

NATOMAS LEVEE IMPROVEMENT PROGRAM
SACRAMENTO AND SUTTER COUNTIES, CALIFORINA

-2
m —
n-_\
2 Ba N
\-\\
™N
4 \
6 \
8 o \\
Z 12
<
o
&
< 14
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18
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22
24
26
28 s
10 100 1,000 10,000 10
VERTICAL STRESS (psf)
Before After
Boring: E-03- 2 Wet Unit Weight (pcf)= 110.4 120.8
At a depth of approximately 10.0 feet Moisture Content (%) = 32.0 34.4
Soil Description: Sandy SILT (ML) Dry Unit Weight (pcf) = 83.6 83.6
7\ CONSOLIDATION TEST PLATE
GEOTECHNICAL DATA REPORT
KLE;@{SE ,{;,ﬁ,’ﬁf SACRAMENTO RIVER EAST LEVEE 1 of 2
N SREL 2 (REACHES 5 THROUGH 9)
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10 100 1,000 10,000 10
VERTICAL STRESS (psf)
Before After
Boring: E-03- 3 Wet Unit Weight (pcf)=  115.7 120.5
At a depth of approximately 23.0 feet Moisture Content (%) = 32.6 37.0
Soil Description: Poorly Graded SAND with silt (SRXNgnit Weight (pcf) = 87.3 87.2
7\ CONSOLIDATION TEST PLATE
GEOTECHNICAL DATA REPORT
KLE;@{SE {;ﬁﬁf SACRAMENTO RIVER EAST LEVEE 2 of 2
N SREL 2 (REACHES 5 THROUGH 9)
- . : NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.: 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORINA
Date:  1/11/2010 File Number: 94582SR2-4
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Boring Location/

Levee crown, asphalt concrete

Date Completed: 3/11/2008

Surface Conditions: Logged By: B. Maddy
Groundwater: Groundwater not measured due to drilling method. Reviewed By: M. Briseno
Total Depth: 116-1/2 feet
Method: Hollow Stem Auger (20 ft.)/Mud Rota . .
et. od ) ger ( ) ) o Boring Diameter: 8 inch/4 inch
Equipment: CME 75 with 140 Ib. Automatic Hammer
FIELD : ___ LABORATORY Approximate Elevation: 43 feet (NAVD8S8)
@ ° § 5 C _ E ? g Approximate Northing: 2018727 feet
S TS g’ o © 8 ®|E: = s e §’ Approximate Easting: 6670742 feet
§ 2% 3 e | .5 | ZgE|S & |22 °
® S |2 a @ o3 22802 -%.9:-%0 [ £
5 o|E| E 3 Sce 585|323 &|2298 29 & DESCRIPTION
waln| o ) el |gaSo|d:a[aF¥ad oFr <)
: : : >\ ASPHALT CONCRETE: About 2 inches A
L | 6 : : .__\AGGREGATE BASE: About 2 inches /:
1b 10 : : : Poorly Graded SAND With Gravel (SP): Gray
L | 1a 9 103: 3 : 78 : 1 |Grain Size brown, dry to moist, fine to coarse sand, fine |
: : : gravel, (Levee)
L i 21 4
2b 7
L ] 2a 6 i
138 © 5 —
11
N | 3b 4 2 i
3a 9
L | 11 Poorly Graded SAND (SP): Gray brown, dryto |
4b 3 moist, fine to coarse sand, some fine gravel,
L i 4a 5 (Levee) 1
133 10| —
8 :
L | 5b 3 92 : 3 |HYD i
5a 5 : Brown, moist
L i 10 ]
6b 5
L | 6a 7 |
log 15| —
10
L | 7b 6 3 |
7a 7
L i 1 4
8b 9
N | 8a 11 i
lo3 20| —
5
L | 9b 6 1
9a 9 Well Graded SAND f(SW): Brown, wet, fine to
N | coarse sand, some fine gravel, (Native) i
L i 7 4
10b 9 :
L i 10a 10 94 : 11 |Grain Size
: Silty SAND (SM): Brown, wet, fine sand
118 25 —
7 .
L | 11b 10 : : : i
11a 10 : : 45
L i 2 4
12b 2
L | 12a 3 1] Gray brown i
7\ LOG OF BORING SRE-08- 07 PLATE
GEOTECHNICAL DATA REPORT
KLEafﬁffwfﬁgﬁﬁf SACRAMENTO RIVER EAST LEVEE 1 of 4
v SREL 2 (REACHES 5 THROUGH 9)
| i . A NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.: 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORNIA
Date:  1/14/2010 File Number: 94582SR2A-
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FIELD LABORATORY
= 0 5 CoX Do
] o) o 5 = g = g
S zlg s 5 3 | 3 gz g 8¢ 2
c o0 |- =z = IS S, E S o -
S Tlo ) © =~ 9 > EE| 252225 RS}
® S |2 - %) o3 ﬁ:%g T = -5.9:-50 59 £
5 o|E| E H Sco|»585| 3 8|g%¢es 27 & DESCRIPTION
w:an [22] o fo2|on:So|J:a [ada§ O+ 9]
12 SILT (ML): Brown, moist, firm, low plasticity
L | 13b 15 : J
13a 19 : 93 [HYD
L i 6 : Poorly Graded SAND With Silt (SP-SM): Brown,
14b 8 : wet, fine sand
R i 14a 10 © 6 |
lg 35 : ]
3 :
N ] 15b 8 : i
15a 10
L | 5 Poorly Graded SAND (SP): Brown, wet, fine i
16b 8 : sand
N | 16a 10 D4 i
3 40] ]
7
B | 17b 9 i
17a 11
L 4 7 J
18b 11
L | 18a 11
Poorly Graded SAND With Silt (SP-SM): Brown,
.2 45] wet, fine sand B
11 :
N ] 19b 16 : i
19a 18 )
L i 6 4
20b 11
L | 20a 14 i
L7 50 ]
11 :
N ] 21b 13 : i
21a 18 : 6
L i 8 4
22b 13 Dark gray, with organics
L | 22a 20 i
.12 : 55] Silty SAND (SM): Dark gray, wet, fine sand
8
L | 23b 11 i
23a 12
L i 5 : : J
24b 9 : 123
L | 24a 11 0.5 NP : NP : |
.17 60] : ]
11
B | 25b 14 : i
25a 20 033
L i 10 4
26b 16 :
2 LOG OF BORING SRE-08- 07 PLATE
GEOTECHNICAL DATA REPORT
KL%ﬂﬁfwfﬁﬁﬁf SACRAMENTO RIVER EAST LEVEE 2 of 4
&._.// SREL 2 (REACHES 5 THROUGH 9)
) - _ NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.. 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORNIA
Date:  1/14/2010 File Number: 94582SR2A-




FIELD LABORATORY
= 0 f | 3
3 g e ) . N IS
L=~ la ; S 2 5 S| =2 IS 2
- 8F 2 = 2 | S EE S| 5.8 3
o €l o © — O Q|3 & 2> 25 k)
® S |2 a %) _Gé-g 22802 -%.9:-%0 [ £
5 o|E| E g Sco|»585| 3 8|g%¢es 27 o DESCRIPTION
w'aln o s} ol |gaSo|d:a [a¥ady oFr 0]
i i 26a 14 : : : 1.1 Brown, wet
.22 : 65
14
N | 27b 14 : : :
27a 22 : : S 14
L | : : : Poorly Graded SAND (SP): Gray brown, wet,
fine sand
B | 15
28b 21
L | 28a 20
.27 . 70
14
N | 29b 16
29a 19
i i Poorly Graded SAND With Silt éSP-SM): Gray
N | 8 brown, wet, fine to medium san
30b 10 : : :
| | 30a 14 : : 99 : 7 |Grain Size
.32 © 75 : : :
15
L | 31b 20
31a 17
N ] 15
32b 19
L | 32a 21
: : : .2.¢{ Well Graded SAND With Gravel f(SW): Gray
.37 © 80| : : : -;o74 brown, wet, fine to coarse sand, fine gravel
15 . . . AP
B | 33b 19 : : :
33a 19 84 2 |Grain Size
i i Well Graded SAND With Silt And Gravel
: : : oIl g.SW—SM): Dark gray, wet, fine to coarse sand,
i 1 : : : <[f|l fine gravel
.4 85] : : : o
14 : : :
B | 34b 13 : : :
34a 13 : : 72 : 7 |Grain Size
a7 : 90
20
L 4 35b 21
35a 24
i i : : : b~ Poorly Graded GRAVEL With Sand (GP): Dark
N | o(\ gray, wet, fine to coarse gravel and san
: : : b,
- 4 OO
a
.52 : 95 : : : o D Q
|l 36a 50/6" : : 21 . 1 |Grain Size OO
. . . 0
L 4 o)
L 4 b
: : : DO
2 LOG OF BORING SRE-08- 07 PLATE
GEOTECHNICAL DATA REPORT
KLEﬁQfoﬁﬁﬁf SACRAMENTO RIVER EAST LEVEE 3 of 4
&“—"’/ SREL 2 (REACHES 5 THROUGH 9)
] . : NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.. 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORNIA
Date:  1/14/2010 File Number: 94582SR2A-
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FIELD LABORATORY
= [ 5 S e
3 g e ) . N IS
L=~ la ; S 2 5 S| =2 IS 2
- 32 2 g g | 8 EEiZ| § 8 3
o : Tl [} © = 9 > 2e| D £ 2> 25 Q
® S |2 a @ o3 22802 -%.9:-%0 [ £
5 o|E| E g Sco|»585| 3 8|g%¢es 27 o DESCRIPTION
w'aln o s} ol |gaSo|d:a [a¥ady oFr 0]
N ] T T T bo
()
- o DOO
.57 :100] P
|l 37a 50/6" 5’(3
[=]
L _ D
. ] o)
30
L _ b O
. ()
7 FAT CLAY (CH): Gray, moist, firm, high
.62 105 / plasticity
6 : /
i ] 38b 6 54 : 28 /
38a 8 15 : /
g /
R 3 9 /
39a 14 1.75 %
] 7
LEAN CLAY (CL): Gray, moist, hard, medium
N | plasticity
.72 - 115]
11 :
- [ 4o 17 :
40a 20 3.0 41 : 18
N | : Boring completed at a depth of 116-1/2 feet
below existing site grade.
.77 1120
lgp 1125
g7 130
ZEEN LOG OF BORING SRE-08- 07 PLATE
GEOTECHNICAL DATA REPORT
KLEaﬂﬁ(PerEaﬁyﬁgﬁf SACRAMENTO RIVER EAST LEVEE 4 of 4
N SREL 2 (REACHES 5 THROUGH 9)
- X - NATOMAS LEVEE IMPROVEMENT PROGRAM
Drafted By: D. Ross Project No.. 94582SR2 SACRAMENTO AND SUTTER COUNTIES, CALIFORNIA
Date:  1/14/2010 File Number: 94582SR2A-




BORING SAMPLE| DRY UNIT|MOISTURE PARTICLE SIZE ATTERBERG

NO. DEPTH | WEIGHT | CONTENT SIEVE SIZE (percent passing) LIMITS OTHER TESTS
(ft) (pcf) (% of dry
weight) | 3v | 314 | 44 |#10 | #40 | #200 | LL. | P.L

EC-08-09 35 23

EC-08-09 6.0 22

EC-08-09 85 23 54 | 27 | 4

EC-08-09 10.5 xXuJ

EC-08-09 13.0 30 61 | 27 | 7

EC-08-09 15.0 39

EC-08-09 17.5 33

EC-08-09 25.0 44

EC-08-09 30.0 35 32 | 9

EC-08-09 36.0 29

EC-08-09 410 35 56 | 33

EC-09-01 3.0 18

EC-09-01 13.5 4

EC-09-01 20.0 9
SRE-08- 07 1.5 103 3 100 | 78 |68 | 17 | 1 Grain Size
SRE-08- 07 55 2
SRE-08-07 | 10.5 100 [ 92 |86 | 21 | 3 HYD
SRE-08-07 | 155 3
SRE-08-07 | 205 1
SRE-08-07 | 235 94 | 90 | 66 | 11 Grain Size
SRE-08-07 | 26.0 45
SRE-08-07 | 31.0 93 HYD

SRE-08- 07 33.5

SRE-08- 07 38.5

SRE-08- 07 46.0

SRE-08- 07 51.0

KA-LABSUM 94582SR08-ALL.GPJ 1/12/10

SRE-08-07 | 58.0 23
SRE-08-07 | 585 NP | NP
SRE-08-07 | 61.0 33
SRE-08-07 | 66.0 14
SRE-08-07 | 735 99 |98 |42 | 7 Grain Size
SRE-08-07 | 81.0 100 | 84 |64 | 22 | 2 Grain Size
SRE-08-07 | 86.0 100 | 72 |54 | 19 | 7 Grain Size
SRE-08-07 | 95.0 80 | 21 | 14 1 Grain Size
SRE-08-07 | 99.0 100 | 27 | 7 1 Grain Size
SRE-08-07 | 1055 54 | 28
SRE-08-07 | 116.0 41 | 18
SRE-08- 08 15 103 3
SRE-08- 08 35 100 | 80 | 68 | 22 | 4 HYD
SRE-08- 08 8.5 2
SRE-08-08 | 135 2
ZEEN SUMMARY OF LABORATORY TESTS PLATE
REETE e SACRAMENTO RIVER EAST LEVEE 1 of 3
N SREL 2 (REACHES 5 THROUGH 9)
ooty Do Pomato: s | IAIGUBLESENTIOENENI OO,
Date:  1/12/2010 File Number: 94582SR2A-

Copyright Kleinfelder, 2008
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Drafted By: D. Ross
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GROUP | UNIFIED SOIL CLASSIFICATION // Yy
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9 Inorganic clayey silts to very 5 // UiLINE ’/ A-LINE
E ML| fine sands of slight plasticity /,/ / 50
4 | ic cl f / /
< to moderate plasticity 4 yd
/ 4
o Organic cl f moderate to high ,/
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@l Inorganic silts and // //
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LIQUID LIMIT (LL)
LEGEND: SOURCE DEPTH (ft) LL PL Pl DESCRIPTION
° EC-08-09 85 27 23 4 Sandy Silty CLAY (CL-ML)
X EC-08-09 13.0 27 20 7 Sandy SILT (ML)
A EC-08-09 30.0 32 23 9 Sandy LEAN CLAY (CL)
* EC-08-09 41.0 56 23 33 FAT CLAY (CH)
® SRE-08- 07 58.5 NP NP NP Silty SAND (SM)
ZEEN PLASTICITY CHART PLATE
GEOTECHNICAL DATA REPORT
KLE;;@(QE%@%‘E SACRAMENTO RIVER EAST LEVEE 1 of 4
v SREL 2 (REACHES 5 THROUGH 9)
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90 100

60
GROUP | UNIFIED SOIL CLASSIFICATION // A
SYMBOL| FINE GRAINED SOIL GROUPS ya //
4 ’
[o) ic silts and ic sill
> clays of low plasticty ’ //
o Inorganic clayey silts to very 7/ d UiLINE ’/ A-LINE
E fine sands of slight plasticity 5 /,/ / 50
4 | ic cl f / /
< to moderate plasticity % /
/ 4
o Organic cl f moderate to high ,/
x plasticty, organic sits. // /
@l Inorganic silts and // //
clayey silts 7 / 40 -
. / / a
| I f o
it % A >
/ // |‘.|:J
/
3 / / =
’ / 30 >
7 q -
/' ” ,/ —
7 / 1)
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s/ / e or [or] @
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LIQUID LIMIT (LL)
LEGEND: SOURCE DEPTH (ft) LL PL Pl DESCRIPTION
o SRE-08- 07 105.5 54 26 28 FAT CLAY (CH)
X SRE-08- 07 116.0 41 23 18 LEAN CLAY (CL)
A SRE-08- 08 26.0 30 19 11 LEAN CLAY (CL)
* SRE-08- 08 111.0 53 25 28 FAT CLAY (CH)
® SRE-08- 08 116.0 40 22 18 LEAN CLAY (CL)
ZEEN PLASTICITY CHART PLATE
GEOTECHNICAL DATA REPORT
KLEafﬁgaEgégﬁf SACRAMENTO RIVER EAST LEVEE 2 of 4
&._.-f/ SREL 2 (REACHES 5 THROUGH 9)
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SIEVE SIZE
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100 10 1 0.1
PARTICLE SIZE IN MILLIMETERS
COBBLE GRAVEL SAND
coarse fine coarse medium fine
LEGEND: SOURCE DEPTH COBBLE GRAVEL SAND FINES D60 D10 Cu Cc DESCRIPTION
(ft) (%) (%) (%) (%) (mm) (mm)
e SRE-08- 07 15 0 22 77 1 1.42 0.32 44 07 Poorly Graded SAND With
Gravel (SP)
X SRE-08-07 235 0 6 83 11 0.38 56 1.4 Well Graded SAND (SW)
A SRE-08-07 735 0 1 92 7 0.56 0.13 43 15 Poorly Graded SAND With
Silt (SP-SM)
* SRE-08-07  81.0 0 16 82 2 1.69 0.27 64 07 Well Graded SAND With
Gravel (SW)
® SRE-08-07  86.0 0 28 65 7 2.71 0.18 153 0.8
ZEEN GRAIN SIZE ANALYSES PLATE
GEOTECHNICAL DATA REPORT
KLE!Q{QE&@E’? SACRAMENTO RIVER EAST LEVEE 10f 5
p SREL 2 (REACHES 5 THROUGH 9)
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SIEVE SIZE
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PARTICLE SIZE IN MILLIMETERS
COBBLE GRAVEL SAND
coarse fine coarse medium fine
LEGEND: SOURCE DEPTH COBBLE GRAVEL SAND FINES D60 D10 Cu Cc DESCRIPTION
(ft) (%) (%) (%) (%) (mm) (mm)
e SRE-08-07  95.0 0 79 19 1 14.31 0.73 196 5 Poorly Graded GRAVEL With
Sand (GP)
X SRE-08-07  99.0 0 73 26 1 7.21 2.24 32 15 Poorly Graded GRAVEL With
Sand (GP)
A SRE-08-08  66.0 0 2 93 5 0.62 0.14 45 13 Poorly Graded SAND With
Silt (SP-SM)
* SRE-08-08  81.0 0 5 90 5 0.87 0.21 42 15 Poorly Graded SAND With
Silt (SP-SM)
® SRE-08-08  86.0 0 6 90 5 0.87 0.2 44 14 Poorly Graded SAND With
Silt (SP-SM)
ZEEN GRAIN SIZE ANALYSES PLATE
GEOTECHNICAL DATA REPORT
KL%’ﬁfwfﬁﬁﬁ’? SACRAMENTO RIVER EAST LEVEE 20of 5
p SREL 2 (REACHES 5 THROUGH 9)
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SIEVE ANALYSIS HYDROMETER ANALYSIS
#10 #20 #40 #60 #140 #200
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PARTICLE SIZE IN MILLIMETERS
SAND
_ _ SILT CLAY
medium fine
LEGEND: SOURCE DEPTH SAND SILT CLAY
" ) %) %) DESCRIPTION
° SRE-08- 07 55 0.0
X SRE-08- 07 31.0 7.4 76.8 15.8 SILT (ML)
A SRE-08- 08 3.5 63.8 2.6 1.6 Poorly Graded SAND With Gravel (SP)
* SRE-08- 08 18.5 81.3 14.1 46 Silty SAND (SM)
7\ GRAIN SIZE ANALYSES PLATE
GEOTECHNICAL DATA REPORT
AT 7T SACRAMENTO RIVER EAST LEVEE 1 of 2
N SREL 2 (REACHES 5 THROUGH 9)
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