URS Final Addendum 1 to Geotechnical
2870 Gateway Oaks Drive, Suite 150 DeSIgn Recommendations Report
Sacramento, CA 95833 Segments 1 through 6
Tel: 916.679.2000 Fax: 916.679.2900 Feather River West Levee Project

Prepared For Mike Inamine, PE
Sutter Butte Flood Control Agency
Christopher Krivanec, PE, GE
HDR Engineering, Inc.

Project Feather River West Levee
Date May 17 2013
Subject Recommendations for Reach 13

of the Feather River West Levee Project

Prepared By Khaled Chowdhury, PE, GE
Gyeong-Taek Hong, PhD, PE
Matthew Weil, PE

Reviewed By Francke Walberg, PE
Robert Green, PE, GE
Michael Hughes, PE

1.0 INTRODUCTION

The HDR team is providing design services to the Sutter Butte Flood Control Agency (SBFCA) for
the Feather River West Levee (FRWL) Project. URS Corporation (URS), as a member of the HDR
team, has been providing geotechnical engineering services for the FRWL Project.

This Addendum 1 to the Geotechnical Design Recommendations Report Segments 1 through 6,
presents geotechnical considerations for remediation in Reach 13 of the FRWL Project.

2.0 REACH 13 BACKGROUND INFORMATION

Reach 13 is located to the north of Shanghai Bend and extends from Station 845+00 to Station
927+00. This approximately 8,200-foot-long reach has experienced levee breaches and seepage
problems during past flood events. Major known past performance problems are summarized below.

= Levee breaks in 1909, 1911, and 1955. The 1955 levee break is a major levee break in
California’s history. A grand jury was formed subsequent to the 1955 flood. Based on the
“Report of 1955 Sutter County Grand Jury”, the following is a summary of the 1955 levee
break in Reach 13,

- The levee break occurred on the west bank of the Feather River at the Gum Tree

portion, which is about 2-3/4 miles south of Yuba City (at that time) and approximately %
of a mile north of Shanghai Bend, as shown on Figures 1 and 2.
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- In one section of the report, it was reported that one boil had grown to six or seven feet in
diameter and vertically spouting water three or four feet from the water line of the lake it
had created. In another section of the report it was reported that a large lake around one
of the boils which was reported to be shooting up in the air about six feet high; that there
was one of these boils which appeared larger than the others and presumably is the one
which finally caused the collapse of the levee.

- The eye-witness accounts put the distance of the boil 50 feet or 150 feet away from the
levee toe. The break increased in size to approximately 2200 feet.
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Figure 1 Photograph of 1955 Levee Break
with 10 ™ Street Bridge in the Foreground
(Source: Sutter Butte Flood Control Agency Special Publication,
Flood Aware/Flood Prepare)
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Figure 2: Approximate Location of 1955 Levee Break
(Source: Report of 1955 Sutter County Grand Jury)

Based on DWR'’s seepage area map for the FRWL, all of Reach 13 was mapped as a
seepage area as indicated on aerial photographs taken on April 24, 1963 and February 10,

1965 and in conjunction with field observations.

During the 1986 flood, volunteers sandbagged several boils between LM 11.0 and LM 12.75.
This roughly corresponds to the limits of Reach 13, which extends between LM 11.1 and LM
12.8.

During the 1986 flood, according to Levee District (LD) 1 Engineer Mr. Von Geldern, relief
wells in Shanghai Bend area produced 3 gallons per minute. Additional seepage occurred in
fields adjacent to the levee. Seepage appeared in this area up to several hundred feet away

from the levee.
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After the 1997 flood, LD 1 prepared a summary of repair and improvements required for the Feather
River Levee. This summary report identified “heavy seepage and boils” from levee miles 12.13 to
12.30 (approximately between Stations 893+00 and 903+00). Notes on the letter state:

“Burns Drive is just north of the 1955 levee break and this area has also experienced
boil and seepage problems in years of high water. Burns Drive is now associated
with heavily developed industrial, as well as residential area. Another point of
concern is that the City of Yuba City main sewage treatment plant is located in this
area and could potentially cause severe contamination from sewage plant operation
of a levee break should occur.”

A total of 81 relief wells are landside of the FRWL in Reach 13. These relief wells were installed by
the U.S. Army Corps of Engineers (USACE) and the South Yuba City Improvement District in
different phases between 1956 and 1998. In 2011, LD 1 prepared a relief well report on Feather
River Levee Relief Wells from Shanghai Bend Road to Whiteaker Hall. Based on a description in the
report, existing relief wells were installed in three phases, as described below.

= After the 1955 flood in Sutter County, 38 relief wells were installed in 1956 using an 8-inch
corrugated metal casing at 200-foot spacing. These wells are on average less than 30 feet
deep (Approximately Station 848+00 to Station 925+00).

= In 1991, the South Yuba City Improvement District added 20 new relief wells constructed
from 6-inch PVC casing with an average depth of 60 feet interspaced between the original
wells on the southern portion of Reach 13 (Approximately Station 848+00 to Station
881+00).

= |n 1998, USACE installed 23 additional relief wells constructed of 8-inch stainless steel
casing with an average depth around 60 feet interspaced between the original wells on the
northern portion of Reach 13 (Approximately Station 881+00 to Station 925+00). The
USACE also rehabilitated the original wells within this area and installed a concrete
collection ditch back to the pump station.

A condition survey, including pump tests, of all relief wells in Reach 13 was completed in 2012 under
the direction of LD1.

3.0 SURFICIAL GEOMORPHOLOGY OF REACH 13

According to the geomorphology map prepared by William Lettis & Associates for the California
Department of Water Resources’ (DWR’s) Urban Levee Geotechnical Evaluations (ULE) Program,
the surficial geologic unit of Reach 13 is historical channel meander scroll (Rms) deposits. Figure 3
is an excerpt of the ULE Programs geomorphology map in the area of Reach 13. Materials in a
historical channel meander scroll geologic unit include sand, silt, and clay from lateral channel
migration. An abandoned arm of Feather River is located west of the FRWL. Figure 4 shows the
location of the existing channel and the abandoned arm of the Feather River. As the levee in Reach
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13 lies between an abandoned arm of the Feather River and the existing river, it is likely Reach 13
has high underseepage potential. These geomorphological characteristics also match with
underseepage related past performance problems in Reach 13.

REACH 13
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Figure 3: Geomorphology of Reach 13
(Source: DWR’s ULE Sutter Area Geomorphology Map, 2  009)

Addendum 1 to the GDRR for the FRWL Project



URS Final Addendum 1 to Geotechnical

2870 Gateway Oaks Drive, Suite 150 DeSIQn Recommendations Report
Sacramento, CA 95833 Segments 1 through 6
Tel: 916.679.2000 Fax: 916.679.2900 Feather River West Levee Project

REACH 13

AN

{3 == Modern Feather River Channel

Explanation

{2} Abandoned arm of the Feather River
-] 1 == Ancestral Feather River Channel (Gilsizer Slough)
SF1 Reach of Southern Feather River Study Area

Figure 4: Map Showing Eastern Migration of Feather River (Source: DWR’s ULE Sutter Area
Geomorphology Map and Report, 2009)
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4.0 DISCUSSIONS ON REACH 13 REMEDIATION MEASURES WITH DWR, USACE,
SBFCA, and HDR

As part of the geotechnical analysis for the Pre-Design Formulation Report, the URS team evaluated
existing conditions in Reach 13 at the 200-year water surface elevation (WSE). The results of
existing conditions analyses indicated a potential for through seepage and underseepage. The URS
team, in consultation with HDR, developed two rehabilitation alternatives:

= Alternative A: Fully-penetrating cutoff wall.

= Alternative B: Combination of a shallow cutoff wall and relief well system comprising 65 feet deep
wells at 100 feet spacing (i.e., installing new relief wells at a 200-foot spacing to augment existing
wells, considering post-1990 existing relief wells effective).

Based on cost comparisons, Alternative B was considered the more cost effective option by the
design team and was selected as the preferred option to move forward with to 65% design. During
preparation of the draft Geotechnical Design Recommendations Report (GDRR), Reach 13 was
further evaluated by performing additional explorations and geotechnical analyses. The draft 65 %
GDRR proposed a cutoff wall with a tip elevation +35 feet (approximate wall depth of 20 feet to 25
feet below the base of the levee) in combination with new 65 feet deep relief wells at 200-foot
spacing in between post 1990s relief wells. This would require rehabilitation and replacement of
some of the existing relief wells.

In March 2012, the URS team held a workshop for the Independent Panel of Experts (IPE) and
reviewing agencies. The workshop focused on geotechnical analyses for the FRWL Project to assist
review of the draft GDRR.

During the workshop, DWR'’s reviewer Ray Costa suggested that, considering the history of distress
and reliability of relief well system, a deep cutoff wall should be selected for Reach 13. As Ray Costa
has been involved in some previous improvement work in Reach 13, and he is familiar with the
performance of the system during the 1997 flood, the HDR team requested a meeting with Ray
Costa.

In April 2012, Les Harder (HDR) and Khaled Chowdhury (URS) met with Ray Costa to discuss Ray
Costa’s understanding of the existing system and his suggestion of a deep cutoff wall in Reach 13.
Following the meeting, Les Harder summarized the discussion notes in an e-mail to Ray Costa and
received confirmation that the summary captured meeting discussions.

The following is a summary of the HDR team’s understanding of Reach 13's performance history
based on information provided by Ray Costa.

= USACE initially constructed relief wells in this area around 1955/57. Counter
to our previous understanding that these wells are relatively shallow, Ray has
pointed out that some of the old drawings indicate that they may be as much
as 60-65 feet deep (e.g. from Elevation ~50 feet down to Elevation -14 feet).
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= In about 1990, a trench drain was installed about 100 feet landward of the
landside levee toe, principally to control seepage for a new housing
development. The trench was generally intended to be about 10 to 15 feet
deep with a corrugated, black ABS drain pipe wrapped with sand near the
bottom. The bottom few inches and the rest of the trench was backfilled with
gravel. Where the bottom of the trench was found to be in a semi-pervious or
impervious soil layer (e.g. silt or clay), the trench was deepened up to 8 feet
to penetrate through these layers in an attempt relief seepage pressures in
any pervious layers below. However, the ABS drain pipe was kept at the
original design grade even if the trench was deepened. To construct this, the
Contractor laid the slopes back and used a shield to place the pipe and
backfill, and then slid the shield laterally as the trench was excavated and
backfilled. Later, it was found that the ABS pipe had compressed vertically
into an oval, probably due to the removal of the lateral support temporarily
provided by the shield. After litigation, the City of Yuba City removed the
drain pipe and replaced it with clay pipe (brittle and with joints) with diameters
up to 18 to 24 inches that were drilled with small holes for drainage (~ 1/8
inch). There appears to not be a lot of information available about the pipe,
the size of the holes or the filter around it. The clay drain pipe drains to a
sump which is pumped out and back to the river during flood events. The
upper portion of the drain trench is apparently filled or covered over with
impervious material. To provide additional relief, risers with manholes are
located at intervals along the drain trench (some of these risers/manholes
were observed during the March 21st field trip). Ray believes that these are
large drill holes a few feet in diameter that extend to the gravel in the trench
drain and which were then backfilled with gravel. Ray did not know if there
are riser pipes within these gravel risers.

= Alsoin 1990s (19947?), the City of Yuba City installed new relief wells
between the 1955/57 relief wells installed by the Corps. Both the relief wells
and the trench drain extend from about Station 845 to about 882. Since the
older wells were constructed on a 200-foot spacing, the addition of the new
wells provided an overall spacing of about 100 feet. There is an additional
discharge pipe for the ~1990 wells located at a depth of about 5 feet below
the surface. Therefore, while there is an above-ground discharge pipe, there
apparently is also a subsurface pipe for these newer relief wells. The
subsurface discharge pipes lead to a subsurface collection pipe that also
discharges to the same sump that the trench drain flows to.

= Both Ray’s recollection and most of the performance reports indicate that this
reach performed generally well during the 1997 Flood. While a lot of seepage
was noted, boils were not reported in this area.

The HDR design team also summarized Ray Costa’s concerns about performance in Reach 13:
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While the system seemed to perform okay during the 1997 flood, it was later found
that some of the subsurface discharge lines from the ~1990 relief wells had sand in
them, presumably from relief flows from the wells. So, at least some of the wells
appear to be pumping sand. In addition, some of the recent relief well tests indicate
that at least some of these wells are pumping sand and/or have missing or damaged
casing.

Ray Costa was also concerned about the following:
= Past levee failures near Shanghai Bend,
= Reach 13 is largely founded on top of an old river meander bend, and
= Condition and performance of existing relief wells

In June 2012, a meeting was held at URS office with USACE, DWR, DWR'’s consultants (GEI),
SBFCA, and HDR design team members. HDR design team presented a summary of
geomorphology, past performance, existing improvement measures, and results of sensitivity
analysis for alternative design options for Reach 13. The following analyses were presented:

= Existing conditions analysis for 200 year + 1 foot WSE and 200 Year + 4 foot WSE. The
existing relief wells were considered in the analysis.

= Alternative 1: Shallow cutoff wall and relief wells at 100 feet spacing, as presented in the
draft GDRR.

= Alternative 2: Fully penetrating wall and abandonment of existing relief wells.

= Alternative 3: Full levee degrade with a deep cutoff wall up to 85 feet deep and rehabilitation
of existing relief wells at 100 feet spacing.

Considering the positive contribution of the existing relief wells to the improved performance of the
reach during the 1997 flood, the HDR design team contended the current design option utilizing a
shallow cutoff wall in combination with relief wells was a valid option, provided relief wells were
rehabilitated as needed and properly maintained thereafter. However, DWR and USACE raised the
following concerns with these options:

1. The ability of the design to meet seepage criteria is dependent on the continued performance
of the wells. However, to date there has only been a single round of pump testing in June
2011 since installation and this only accounted for 20% of the 81 wells installed. Therefore,
there is not a high confidence that the wells will be regularly tested and properly maintained
in the future.

2. Due to the complex stratigraphy within the reach and variable gradation within aquifer layers,
a variable gravel pack should be used during installation of relief wells in this area. However,

Addendum 1 to the GDRR for the FRWL Project 9



URS Final Addendum 1 to Geotechnical
2870 Gateway Oaks Drive, Suite 150 DeSIgn Recommendations Report
Sacramento, CA 95833 Segments 1 through 6
Tel: 916.679.2000 Fax: 916.679.2900 Feather River West Levee Project

based on available information this was not done for the existing relief wells, which brings
into question the efficiency and long term performance of the existing wells. Furthermore,
replacement/rehabilitation of existing wells will be difficult.

3. A seepage relief trench installed as part of the adjacent residential development lies at an
offset of about 100 feet from the landside levee toe. Portions of this trench were extended to
depths of around 30 feet below existing ground surface to penetrate through fine grained
layers and provide connection to underlying aquifer layers. It is felt that the trench provides a
potential path through which materials could be transported, thereby creating a potential
piping failure mechanism for the levee, which would not be mitigated by the shallower wall
option.

Based on the above, Mary Perlea and Steve Mahnke concluded that they were satisfied that both
the fully penetrating wall and deep cutoff wall options would work, but expressed major doubts about
the viability of the alternative utilizing a shallow wall in combination with relief wells .

Given the concerns raised with the draft 65% design option, the proposal was to move forward with
the fully penetrating cutoff wall option as the preferred design. The analysis results for this option,
which do not include any contribution due to the positive effects of the relief wells, show that
seepage criteria meets at the levee toe and the relief well ditch at an offset of about 12 feet from the
levee toe.

Based on the discussions with DWR and USACE, a total of eight supplemental explorations were
suggested in Reach 13 to provide additional information regarding the depth and continuity of the
deep aquiclude layer beneath the levee.

5.0 SUPPLEMENTAL EXPLORATIONS AND LABORATORY TESTING

A total of eight explorations, identified as SL001_002S through SLO01 _009S were performed from
October 2 to October 20, 2012. These explorations were advanced using sonic drilling technique
considering presence of dense coarse-grained soil layers in Reach 13. Five of these explorations
were advanced from crown locations and the remaining three explorations were advanced from
landside toe locations. The depths of supplemental crown explorations varied between 120 and 135
feet and the depths of landside toe explorations varied between 90 and 97.5 feet. The locations of
these explorations were selected at areas where there were perceived data gaps. National EWP
was the drilling sub-contractor for these supplemental explorations.

A laboratory testing program was implemented on selected samples from these supplemental
explorations. The laboratory testing program included water content tests, Atterberg limits tests,
sieve analyses, and percent passing #200-sieve tests. The laboratory tests were performed at
Geocon laboratory in Rancho Cordova, California.

The plans and stick log profiles for Reach 13 were updated with the eight supplemental explorations.
These updated plans and stick log figures are included in Attachment A. The boring logs and
laboratory test results for these supplemental explorations are included in Attachment D.
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Based on results of the supplemental explorations, the two analysis cross-sections at Station
861+33 and 907+00 in Reach 13 were updated and a series of sensitivity analyses were performed.
The results of the analyses were discussed with HDR’s Senior Reviewer, Les Harder, in February
2013. The end around effect at the transitions to the deeper cutoff wall section at Station 844+50
and Station 896+00 was also considered. At the southern end of Reach 13, the explorations indicate
that the geologic conditions from Reach 12, which has an existing shallow cutoff wall, extend
through to approximately Station 848+00. However, a deeper section of the cutoff wall has been
proposed between Station 844+50 and Station 848+00 to address potential end around effects.
Similarly, at the northern transition location the deeper section of cutoff wall has been extended
upstream approximately 300 feet to Station 896+00 to cover potential end-around effects.

Based on the analysis results and discussions, the URS team updated the recommendations for
Reach 13 and presented these to the Independent Panel of Experts, DWR, USACE and the CVFPB
in March 2013. All parties were in agreement with the proposed changes and agreed that the current
transition locations are adequate to address potential end-around effects.

The discussion of analysis results and recommendations for remediation measures are presented in
the following sections. The results of seepage and stability analyses are presented in Table 2.
Geologic cross sections, parameter tables, and seepage and stability analyses figures for Station
861+33 and Station 907+00 are presented in Attachments C and D, respectively.

6.0 DISCUSSION OF ANALYSES AND RESULTS

Geotechnical analysis cross-sections at Station 861+33 and 907+00 were updated with the
supplemental explorations and cutoff wall tip elevations and additional analyses performed.

At Station 861+33, URS proposed three remediation alternatives; shallow cutoff wall with relief well
system, partially-penetrating hanging cutoff wall, and fully-penetrating cutoff wall. The shallow cutoff
wall with relief well option was eliminated with the concern of questionable efficiency and long term
performance of the existing wells and difficulty in replacement/rehabilitation of existing wells.
Therefore, no further analysis with shallow cutoff wall with relief well option was performed.
Analyses for the partially and fully-penetrating cutoff wall were performed using the updated geologic
profiles.

Based on the new exploration data, fine-grained materials, comprising silts and clays interbedded
with very dense silty sands and clayey gravels are encountered at a depth of around 85 feet. The
primary analysis with full levee degrade and 85 feet deep cutoff wall resulted in average exit
gradients less than 0.10 at toe and ditch. Sensitivity analyses with full levee degrade and partially
penetrating cutoff wall did not meet criteria.

At Station 907+00, URS previously proposed a cutoff wall tip elevation of +35 feet. New exploration
data included in the geologic cross section indicated a thicker aquifer layer and a need for a deeper
cutoff wall tip elevation of +25 feet. The primary analysis with cutoff wall tip elevation +25 feet
resulted in exit gradients of 0.42 at the landside toe and 0.52 at concrete lined relief well ditch for
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200yr+1’ WSE, with an associated seepage flow volume of 0.53 gallons per minute for a 100 foot
length of levee within 100 feet from toe. This is considered to be relatively low and so the gradient of
0.52 at the ditch was considered acceptable. Sensitivity analysis with 50-79% fines instead of 80-
100 % fines for Layer 3 ML was performed to evaluate the proposed cutoff wall design.

Based on evaluation of the updated plans and stick log figures for Reach 13, the cutoff wall depths
for the central and southern portion of Reach 13 (Station 844+50 to 896+00) were revised to a
deeper depth, elevation -38 feet (NAVD 88), where the cutoff wall is expected to be fully penetrating.
This option will eliminate the need for relief wells in Reach 13, provided that construction records
confirm complete penetration of the aquiclude layer. The proposed cutoff wall depth measured from
landside toe is now approximately 90 feet from Station 848+00 to Station 896+00.

In the northern portion of Reach 13 (Station 896+00 to 923+75), the geologic conditions change from
a thin blanket overlying a thick aquifer layer to a thicker blanket with interbedded shallow sandy
layers. Therefore, the purpose of the cutoff wall in the northern portion is to tie in these layers such
that the seepage through these leaking layers is reduced. The tip elevation of the proposed cutoff
wall was revised to an elevation +25 feet, with an overall depth measured from landside toe of
approximately 35 feet.

The updated cross-sections, parameter tables, and figures for seepage and stability analyses for
Station 861+33 and 907+00 are included in Attachments B and C.

7.0 RECOMMENDATIONS

Based on discussion of analyses with supplemental explorations, the recommendations for
remediation measures are summarized in Table 1. Table 2 presents a summary of the geotechnical
analyses results. A number of sensitivity analyses were also performed to evaluate the performance
of the recommended mitigation measures. The results of these sensitivity analyses are included in
Table 2. The recommendations for remediation measures and existing relief wells in Reach 13 are
summarized below:
Recommendations for Remediation Measures:

«  Station 844+50 to 848+00: Full levee degrade and a cutoff wall tip elevation of -20 ft.

< Station 848+00 to 896+00: Full levee degrade and a cutoff wall tip elevation of -38 ft.

« Station 896+00 to 923+75: Partial levee degrade and a cutoff wall tip elevation of +25 ft.

Recommendations for Existing Relief Wells:

« Abandon the relief wells that pumped sand, appear non-functional, or have internal defects
based on 2012 relief well testing.

Addendum 1 to the GDRR for the FRWL Project 12
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« Convert the relief wells that appear functional based on 2012 relief well testing to observation
wells.

* Buried collector pipes for existing relief wells should be abandoned and backfilled, and the
release points of the collector pipes should be raised to the ground surface.

< During periods of high water in the river, monitor and record water levels in observation wells
and any flow from them.

8.0 LIMITATIONS

This technical memorandum was prepared in accordance with the standard of care commonly used
as the state-of-practice in the engineering profession. Standard of care is defined as the ordinary
diligence exercised by fellow practitioners in this area performing the same services under similar
circumstances during the same period. The limitations section of the final GDRR for the FRWL is
also applicable for this Addendum.

The construction of the cutoff wall should be monitored continuously by a representative of the
geotechnical engineer of record to confirm that the soil conditions are consistent with those used in
developing these recommendations. Variations in soil conditions found during construction may
result in adjustments to these recommendations.

This Addendum 1 is for the use and benefit of the HDR design team and SBFCA. Use by any other
party is at their own discretion and risk.
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907+00
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Table 1 Recommendations for Rehabilitation Measures for Reach 13.

Reach Stationing Length Rehabilitation Approximate Dimensions of Primary Features Comments
(feet) Measure(s)
13 845+00 to 8,200 Cutoff Walls 844+50 to 848+00: cutoff wall tip elevation -20’ Abandon existing relief wells, if
927+00 848+00 to 896+00: cutoff wall tip elevation -38’ non-functional. Otherwise, convert

896+00 to 923+75: cutoff wall tip elevation +25’

the existing relief wells to
observation wells.




Table 2. Seepage and Slope Stability Analysis Results.

Reach and Rehabilitation | Top of Landside | Levee Flood Water Steady State Seepage Analysis Results Landside Slope Stability Rapid Drawdown Analysis Results
Station for Measure Levee Toe Height1 Level Surface Analysis Results
Analysis at Analysis Elevation | Elevation (feet) Analyzed | Elevatio - — —
Section Section (NAVDSS, | (NAVDSS, n Ave_rage V_ertlcgl Breakout Comments Minimum Comments Minimum Comments
approx. approx. (NAVDSS Exit Qradlent, i Abov_e Factor Factor s
feet) feet) , feet) [Location, Blanket | Landside of Safety of Safety
Thickness] Toe (feet)
Reach 13
Station Cutoff Wall 81.2 55 26.2 200yr + 4' 78.4 <0.10 [Toe, 0.0 Existing relief wells are not modeled. Exit gradients are 1.90 -
861+33 Tip Elev. blanket=12.2"] (no calculated at toe and existing relief well ditch. (for primary
-38.0' breakout analysis)
< 0.10 [Existing above

Sensitivity analysis with full levee degrade and

fReIiefWeII Ditch 11 | toe) approximately 1.7 feet gap between cutoff wall tip and 4.4
fom toe, , feet thick clay layer results in;
blanket:9.4] Seepage ,
ﬂUX Q 200yr+4
within i=0.42 [Toe, blanket=12.2']
100 feet i=0.72 [Existing Relief Well Ditch 11’ from Levee Toe,
fromtoe | planket= 9.4
figgofss t Seepage flux Q within 100 feet from toe across 100 feet
distar?cee distance of levee = 0.79 gpm

of levee < | FS =1.56 (Slope stability)

0.10 gpm 200yr+1’

i=0.33 [Toe, blanket=12.2’]

i=0.61 [Existing Relief Well Ditch 11’ from Levee Toe,
blanket=9.4"]

Seepage flux Q within 100 feet from toe across 100 feet
distance of levee = 0.66 gpm

FS =1.63 (Slope stability)

Sensitivity analysis with full levee degrade and
approximately 22 feet gap between cutoff wall tip and
aquiclude (based on WL0001_013S, WL0001_067B,
SL0001_002S —new exploration, 2012) results in;
200yr+4’

i=0.60 [Toe, blanket=12.2’]

i=0.95 [Existing Relief Well Ditch 11’ from Levee Toe,
blanket= 9.4']

Seepage flux Q within 100 feet from toe across 100 feet
distance of levee = 1.00 gpm

FS =1.40 (Slope stability)
200yr+1’
i=0.49 [Toe, blanket=12.2']

i=0.82 [Existing Relief Well Ditch 11’ from Levee Toe,
blanket=9.4"]

Seepage flux Q within 100 feet from toe across 100 feet
distance of levee = 0.84 gpm

FS =1.50 (Slope stability)




Table 2. Seepage and Slope Stability Analysis Results.
Reach and Rehabilitation | Top of Landside | Levee Flood Water Steady State Seepage Analysis Results Landside Slope Stability Rapid Drawdown Analysis Results
Station for Measure Levee Toe Height1 Level Surface Analysis Results
Analysis at Analysis Elevation | Elevation (feet) Analyzed | Elevatio - — —
Section Section (NAVDSS, | (NAVDSS, n Ave_rage V_ertlcgl Breakout Comments Minimum Comments Minimum Comments
approx. approx. (NAVDSS Exit Qradlent, i Abov_e Factor Factor s
feet) feet) feet) [Location, Blanket | Landside of Safety of Safety
' Thickness] Toe (feet)
200yr + 1' 75.4 <0.10 [Toe, 0.0 1.90
blanket=12.2] (no Sensitivity analysis with kh=5.0E-7 cm/s instead of (for primary
b[)eakout kh=1.0E-7 cm/s for cutoff wall results in; analysis)
< 0.10 [Existing above 200Vr+4’
Relief Well Ditch 11' | toe) S
from toe i<0.10 [Toe, blanket=12.2"]
blanket=9.4"] Seepage i=0.13 [Existing Relief Well Ditch 11’ from Levee Toe,
flux Q blanket= 9.4']
within FS =1.86 (Slope stability)
100 feet )
from toe _200 r+l ’
across i<0.10 [Toe, blanket=12.2]
100 feet i<0.10 [Existing Relief Well Ditch 11’ from Levee Toe,
distance blanket=9.4"]
of levee <

0.10 gpm

FS =1.90 (Slope stability)




Table 2. Seepage and Slope Stability Analysis Results.
Reach and Rehabilitation | Top of Landside | Levee Flood Water Steady State Seepage Analysis Results Landside Slope Stability Rapid Drawdown Analysis Results
Station for Measure Levee Toe Height1 Level Surface Analysis Results
Analysis at Analysis Elevation | Elevation (feet) Analyzed | Elevatio - — —
Section Section (NAVDSS, | (NAVDSS, n Ave_rage V_ertlcgl Breakout Comments Minimum Comments Minimum Comments
approx. | approx. (NAVDSS Exit Qradlent, i Abov_e Factor Factor s
feet) feet) , feet) [Locat_lon, Blanket | Landside of Safety of Safety
Thickness] Toe (feet)
Station Cutoff Wall 81.4 57.3 24.1 200yr + 4' 79.3 0.48 [Toe, 0.0 Existing relief wells are not modeled. Exit gradient is 1.71
907+00 Tip Elev. blanket=35.3] (no calculated at toe, relief well ditch, landside low point. (Primary
+25.0 breakout analysis)
0.59 [Existing R?I'ef above Seepage analyses meet criteria at toe of levee, relief well
Well Cor)crete Lined | toe) ditch (criteria 0.53 for 200+1 year WSE), and in field.
Ditch 14 fron'q toe, Gradients are high at relief well ditch, however, flow at
blanket=33.77] Seepage | thjs location is 0.60 gpm at 200yr + 4 ft and 0.53 gpm at
flux Q 200yr + 1 ft.
0.71 [Low point within
95.5' from toe, 100 feet
blanket=31.9"] from toe Sensitivity analysis with a sandy silt (50-79% fines) for
across layer 3 which increases the horizontal hydraulic
100 feet conductivity from 1.0E-5 cm/sec to 3.0E-5 cm/sec.
distance Results are shown below:
of levee =
0.609pm | 500yr+4
0.40 [Toe, blanket=35.3"]
200yr + 1' 76.3 0.42 [Toe, 0.0 0.50 [Ditch 14’ from toe, blanket=33.7’] 176
blanket=35.3] (no 0.59 [Low point 95.5' from toe, blanket=31.97] (Primar
breakout FS=1.59 (Slope stability) analysis),/)
0.52 [Existing Relief | above i
Well Concrete Lined | toe) 200yr+1”
Ditch 14’ from toe, 0.34 [Toe, blanket=35.3"]
blanket=33.7] Seepage 0.44 [Ditch 14’ from toe, blanket=33.7’]
flux Q 0.53 [Low point 95.5’ from toe, blanket=31.9"]
0.64 [Low point within FS=1.64 (Slope stability)
95.5' from toe, 100 feet
blanket=31.97] fromtoe | gensitivity analysis with kh=5.0E-7 cm/s instead of
across kh=1.0E-7 cm/s for cutoff wall results in;
100 feet ,
distance 200yr+4’ ,
of levee = | 0-48 [Toe, blanket=35.37]
0.53 gpm 0.59 [Ditch 14’ from toe, blanket=33.7"]

0.71 [Low point 95.5’ from toe, blanket=31.9"]
FS=1.66 (Slope stability)

200yr+1’
0.42 [Toe, blanket=35.3"]

0.52 [Ditch 14’ from toe, blanket=33.7’]
0.64 [Low point 95.5’ from toe, blanket=31.9"]
FS=1.71 (Slope stability)
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NOTES:

1. Elevations of levee crown and landside toe are approximate.
These elevations were obtained from DWR CVFED or ULE
LIDAR data and used for geotechnical analyses and report
purpose only. For detail crown elevation and landside toe
information, please refer to the FRWL Project civil drawings.

2. The water surface elevations are based on information provided
by Peterson Brustad, Inc. in their July 26, 2012 report entitied
“Design Water Surface Profiles for the Feather River West
Levee Rehabilitation Project Addendum #1".

3. Locations of explorations are approximate. Stick logs represent
general soil conditions encountered at the time of exploration.
For more detailed information on the materials encountered,
refer to boring and CPT logs in the Geotechnical Data Report
for the FRWL Project. No warranty is provided regarding the
continuity of soil conditions between individual explorations.

4. When reported, Ngo(ASTM), refers to Ngg(ASTM) = Nyeig * Hammer
Efficiency (%). See Geotechnical Data Report for the FRWL
Project for hammer efficiency data for individual borings.

5. These drawings do notinclude all historical explorations on the
profile view. Historical explorations from the DWR ULE project
are shown; “other” historical explorations are identified by an
asterisk (*) in the exploration ID. For these “other” historical
borings, blow counts are field blow counts (Nf) and USCS

ifications are visual ifications.

P 00000 6. USCS classification labels are not presented on the stick logs

. for soil lenses (thickness less than 1.5 feet).

7. This is a color figure. Black and white reproduction should not
be relied upon as data will be lost.

8. To prevent scale distortion, this map should be printed on a “D”
size sheet (22x34 inches).

9. Surficial geology was mapped at 1:20,000 scale. (Source:

SGDR for DWR ULE Project, URS,2010).

. The information provided in these plans and stick-log plates has
been compiled from a variety of sources. URS does not attest to
the accuracy, completeness, or reliability of geotechnical
exploration and other subsurface data by others that are
included or referenced in these plates.

11. These plans and stick-log plates are for the use and benefit of
HDR, SBFCA, and their consultants in connection with the
execution of the FRWL Project. Use by any other party is at
their own discretion and risk. These figures should not to be
used as the sole basis for design, construction, remedial action,
or major capital spending decisions.

SLO001_012A s a supplemental strength test bor
Refer to comp CPT SL0001_033C for lithology
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12. The canal/ditch elevations are approximate. These elevations
were estimated from the topography.
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NOTES:

1. Elevations of levee crown and landside toe are approximate.
These elevations were obtained from DWR CVFED or ULE
LIDAR data and used for geotechnical analyses and report
purpose only. For detail crown elevation and landside toe
information, please refer to the FRWL Project civil drawings.

2. The water surface elevations are based on information provided
by Peterson Brustad, Inc. in their July 26, 2012 report entitied
“Design Water Surface Profiles for the Feather River West
Levee Rehabilitation Project Addendum #1".

3. Locations of explorations are approximate. Stick logs represent
general soil conditions encountered at the time of exploration.
For more detailed information on the materials encountered,
refer to boring and CPT logs in the Geotechnical Data Report
for the FRWL Project. No warranty is provided regarding the
continuity of soil conditions between individual explorations.

4. When reported, Ngo(ASTM), refers to Ngg(ASTM) = Nyeig * Hammer
Efficiency (%). See Geotechnical Data Report for the FRWL
Project for hammer efficiency data for individual borings.

5. These drawings do notinclude all historical explorations on the
profile view. Historical explorations from the DWR ULE project
are shown; “other” historical explorations are identified by an
asterisk (*) in the exploration ID. For these “other” historical
borings, blow counts are field blow counts (Nf) and USCS

ifications are visual ifications.

6. USCS classification labels are not presented on the stick logs
for soil lenses (thickness less than 1.5 feet).

7. This is a color figure. Black and white reproduction should not
be relied upon as data will be lost.

8. To prevent scale distortion, this map should be printed on a “D”
size sheet (22x34 inches).

9. Surficial geology was mapped at 1:20,000 scale. (Source:

SGDR for DWR ULE Project, URS,2010).

. The information provided in these plans and stick-log plates has
been compiled from a variety of sources. URS does not attest to
the accuracy, completeness, or reliability of geotechnical
exploration and other subsurface data by others that are
included or referenced in these plates.

11. These plans and stick-log plates are for the use and benefit of
HDR, SBFCA, and their consultants in connection with the
execution of the FRWL Project. Use by any other party is at
their own discretion and risk. These figures should not to be
used as the sole basis for design, construction, remedial action,
or major capital spending decisions.

. The canal/ditch elevations are approximate. These elevations
were estimated from the topography.
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NOTES:

1. Elevations of levee crown and landside toe are approximate.
These elevations were obtained from DWR CVFED or ULE
LIDAR data and used for geotechnical analyses and report
purpose only. For detail crown elevation and landside toe
information, please refer to the FRWL Project civil drawings.

2. The water surface elevations are based on information provided
by Peterson Brustad, Inc. in their July 26, 2012 report entitied
“Design Water Surface Profiles for the Feather River West
Levee Rehabilitation Project Addendum #1".

3. Locations of explorations are approximate. Stick logs represent
general soil conditions encountered at the time of exploration.
For more detailed information on the materials encountered,
refer to boring and CPT logs in the Geotechnical Data Report
for the FRWL Project. No warranty is provided regarding the
continuity of soil conditions between individual explorations.

4. When reported, Ngo(ASTM), refers to Ngg(ASTM) = Nyeig * Hammer
Efficiency (%). See Geotechnical Data Report for the FRWL
Project for hammer efficiency data for individual borings.

5. These drawings do notinclude all historical explorations on the
profile view. Historical explorations from the DWR ULE project
are shown; “other” historical explorations are identified by an
asterisk (*) in the exploration ID. For these “other” historical
borings, blow counts are field blow counts (Nf) and USCS

ifications are visual ifications.

6. USCS classification labels are not presented on the stick logs
for soil lenses (thickness less than 1.5 feet).

7. This is a color figure. Black and white reproduction should not
be relied upon as data will be lost.

8. To prevent scale distortion, this map should be printed on a “D”
size sheet (22x34 inches).

9. Surficial geology was mapped at 1:20,000 scale. (Source:

SGDR for DWR ULE Project, URS,2010).

. The information provided in these plans and stick-log plates has
been compiled from a variety of sources. URS does not attest to
the accuracy, completeness, or reliability of geotechnical
exploration and other subsurface data by others that are
included or referenced in these plates.

11. These plans and stick-log plates are for the use and benefit of
HDR, SBFCA, and their consultants in connection with the
execution of the FRWL Project. Use by any other party is at
their own discretion and risk. These figures should not to be
used as the sole basis for design, construction, remedial action,
or major capital spending decisions.

. The canal/ditch elevations are approximate. These elevations
were estimated from the topography.
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URS

Feather River West Levee Project
Hydraulic Conductivity Parameters for Seepage Analyses - Reach 13

\\SACDATAO:
4/15/2013

PROJECT: SBFCA-FRWL

PROJECT NUMBER: 17326712

REACH: 13

STATION: 861+33

EXPLORATION ID:  SL0001_002B (LS Toe), WL0O001_067B (crown) By: N. Malyala Date: 12/8/2011

Chk'd By: S. Orgill Date: 12/20/2011
% Fines ( - Sieve #200) Estimated Hydraulic Conductivity from FRWL Table
Elevation of SBT. Number Depth to Depth to Elevation of Elevation of Layer
. . - n - .
Reference Explorations Station Levee Crest | Layer ID USCS Description (f CPT is used) Zone Top of Bottom of | Top of Layer |Bottom of Layer Thickness (feet) ) Horizontal Vertical Horizontal Vertical Rationale
(feet) Layer (feet) | Layer (feet) | (NAVD 88) (NAVD 88) From Lab From Field kh (kx) Kvikh kv (ky) kh (kx) kv (ky)
Classification
cm/sec cm/sec ft/day ft/day
Poorly Graded Sand with Silt (3-7% fines regraded material),Layer 1 has not been used in
1 (SP-SM) Embankment 0 26.7 81.2 54.5 26.7 9 4.00E-03 1.00 4.00E-03 11.3 11.3 the analysis due to full levee degrade condition.
2 Silty Sand (SM) Foundation 26.7 32.741 54.5 48.5 6.041 40 2.00E-04 0.25 5.00E-05 0.57 0.14 (30-49% fines)
3 Silt (ML) 32.741 45 48.5 36.2 12.259 (55—261) 1.00E-05 0.25 2.50E-06 0.028 0.0071 Silt or Plastic Silt 80-100% fines or >50% fines and PI>4
4 Poorly Graded Sand (SP) 45 66.9 36.2 14.3 219 (5_524) 4.00E-03 1.00 4.00E-03 11.3 11.3 (3-7% fines)
Well Graded Gravel with Silt B -
SLO001_002B (LS Toe), 5 (GW-GM) 66.9 84.804 14.3 -3.6 17.904 (5.6) 1.00E-02 1.00 1.00E-02 283 283 (3-7% fines)
WLO00L 0678 (crown) | S0L*33 81.2 o
- 6 Silty Sand (SM) 84.804 133.3 -3.6 -52.1 48.496 (12-42) 3.00E-03 0.50 1.50E-03 8.5 4.3 (8-12% fines)
7 Lean Clay (CL) 133.3 117.8 -52.1 -36.6 -15.5 (60-95) 1.00E-06 0.25 2.50E-07 0.0028 0.0007 Clay Layer over 20 ft below ground surface
g |Poorly G'ad(‘édeG'ge' witih Gy 1178 133.80 366 526 16 (11-12) 1.20E-03 0.50 6.00E-04 3.4 17 (8-12% fines)
9 Lean Clay (CL) 133.8 140 -52.6 -58.8 6.2 (60-90) 1.00E-06 0.25 2.50E-07 0.0028 0.0007 Clay Layer over 20 ft below ground surface
10 Regraded Fill (SP-SM) Embankment 4.00E-03 0.25 1.00E-03 11.3 2.8
ALl Clay Core 1.00E-06 0.25 2.50E-07 0.0028 0.00071
12 SB Cutoff Wall Cutoff Wall 1.00E-07 1.00 1.00E-07 0.00028 0.00028
Total Depth (ft) 140.0
Landside Toe El: 545 (NAVD 88)
Levee Height: 35.6 (feet)

A_FRWL\4_Anal

4-4_TOA4\4-4-2_Geotech_Analysis_for_Des\5.0 Steady State Seepage_Stability_RDD\Reach 13\861+33 (PFR)\861+33 Hydraulic Conductivity Parameters: SBFCA-FRWL
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PROJECT SBECAERWL Feather River West Levee Project

PROJECT NO. 17326712
REACH: 13
STATION: 861+33

By: N. Malyala Date: 12/8/2011
Checked By: S. Orgill Date: 12/20/2011

Strength Parameters for Stability Analysis - Reach 13

EXPLORATION: SL0001_002B (LS Toe), WL0001_067B (crown)
Strength Parameters
for Analysis
Soil Layer Details SPT and Laboratory Test Data SPT Interpretation CPT Interpretation
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g3 g 2|1 2|z || 2| s|25] & |8 (58| S (&l 2|l c|lalzal8|8|85|8|le|=2| & |z5| 25|25 ¢ |=5|c|c|B|] 38 [E|2]|% COMMENTS
=2 N Ja) Ja) m m 3 z z = 2 o g | = 2 |50 o |3 & a8 O |lO9fle|le|lo|lo|lF|d]| e o) S0 =n S8 s |88|l5|s]lo] = S |58
13 = 9 & From SPT interpretation, capped at phi'=35 deg. Layer 1 has not been
SP-SM(1) |Embankment| o | 26.7 | 81.2 | 545 26.7 (13- (34- 6 | olss|-| - - - | 125 . pretation, capped at p 9. Lay!
(13-27) 23) (9-40) 39) used in the analysis due to full levee degrade condition.
SM (2) Foundation || 26.7 |32.74| 54.5 | 48.5| 6.041 27 21 38 6 0 |36] - - - - 125 [|[From SPT interpretation, capped at phi'=36 deg.
4 2 as
ML (3) Foundation || 32.74 45 485 | 36.2 | 12.26 @4-16) | (2-14) 23 29 8 0.25 52 (26-1 35 | 29 | 26 | 0.1 | 500 4 0 |30]1.0 - 75 15 115 [|From FRWL Project - Strength Parameter Table
35)
27 . .
. 9 7 12 Based on SPT interpretation. One low blow count (N60=4) was an
SP (4) Foundation 45 66.9 | 36.2 | 143 | 219 @27y | 3-22) (5-20) (;87) 6 0 |31] - - - - 125 oy
14 9 5 32
GW-GM (5) Foundation 669 | 84.8 | 143 | -3.6 | 17.9 (14- (32- 6 0 |32] - - - - 130 ([Based on SPT Interpretation
(9-58) (5-6)
123) 44)
15 7 9 31
SM (6) Foundation 84.8 |133.3| -3.6 [-52.1]| 485 (15- (31- 6 0 |31] - - - - 130 ([Based on SPT Interpretation
(7-24) (12-42)
106) 41)
CL (7) Foundation || 133.3 | 117.8 | -52.1 [-36.6| -15.5 38 17 34 36 10 0.8 35 | 4.6 1 0.5 | 3600 1 100 31|6.0 - 150 17 125 [|[From FRWL Project - Strength Summary Table.
a | 20 37
GP-GC (8) Foundation || 117.8 |133.80| -36.6 |-52.6| 16 (44-57) (19- (37- 6 0 |36] - - - - 130 [|[From SPT interpretation, capped at phi'=36 deg.
26) 40)
CL (9) Foundation || 133.8 | 140 | -52.6 |-58.8| 6.2 75 32 8.1 0.8 | 9600 1 100 31| >2 - 150 17 125 [|[From FRWL Project - Strength Summary Table.
Regraded Fill - | Embankment .
- - - - - - - - Fi FRWL P t - St th Si Table.
SP-SM (10) (Regraded) 5 0 |35 125 ||From rojec reng ummary Table
Clay Core (11) E(:;::?:d”;:;n - - - - - 5 100 31 - 150 17 | 125 [[From FRWL Project - Strength Summary Table.
Cutoff Wall (12) Nev\\;vcaﬁtoff - - - - - 5 300] 0| - - 300 0 100 (|[From FRWL Project - Strength Summary Table.
Levee Crest Elevation 81.2 |(NAVD 88) General Notes: - Ranges and outliers shown where appropriate. Soil Group Categorization Notes:
Landside Toe Elevation 54.5 |(NAVD 88) . Non-free-draining Group 1
Levee Height 26.7 |(feet) . Non-free-draining Group 2
WSE During Exploration 35.6 |[(feet) (From WL0001_067B) . Non-free-draining Group 3

. Non-free-draining Group 4
. Regraded fill
. Free-draining

o g A W N R

Strength Parameter Summary_Reach 13_861+33
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URS Addendum 1 to Geotechnical Design

2870 Gateway Oaks Drive, Suite 150 Recommendations Report

Sacramento, CA 95833 Segments 1 through 6
Tel: 916.679.2000 Fax: 916.679.2900 Feather River West Levee Project

Attachment C

Addendum 1 to the GDRR for the FRWL Project
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\\SACDATAQ:

12/6/2012

URS

PROJECT: SBFA-FRWL
PROJECT NUMBER: 17326712
REACH: 13
STATION: 907+00

EXPLORATION ID:

WL0001_071C (crown), SL0001_010C (LS toe), WL0001_071B (crown)

Hydraulic Conductivity Parameters for Seepage Analy

Feather River West Levee Project

ses - Reach 13

Chk'd By: S. Orgil

By: E. Sinco

Date: 12/14/2011
Date: 12/20/2011

% Fines ( - Sieve #200)

Estimated Hydraulic Conductivity from FRWL Table

Elevation of SBT, - Description Depth to Depth to Elevation of Elevation of Layer
) ) -, n- )
Reference Explorations Station Levt(-:}ze(i)rest Layer ID USCS Description (If CPT is used) Zone La;’;)rp(;)efel) Licy:tet(r)r(r;eifl) Tsﬁ:\jéag;r Bot(t;l:\;)[f) Lse;);er Thickness (feet) Erom Field Horizontal Vertical Horizontal Vertical Rationale
From Lab n e kh (kx) kvikh kv (ky) kh (kx) kv (ky)
Classification
cm/sec cm/sec ft/day ft/day
1 Silty Sand (SM) Sy Sans(:lfs& sandy | £ pankment 0.0 233 81.7 58.4 233 33 2.0E-04 0.25 5.00E-05 0.57 0.14
2 Silty Sand (SM) Sl Sansd"fs& sandy | o indation 233 35.0 58.4 46.7 117 36 (36-45) 2.0E-04 0.25 5.00E-05 0.57 0.14
3 Silt (ML) Clays & silty clays 35.0 52.0 467 297 17.0 85 1.0E-05 0.25 2.50E-06 0.028 0.0071
WL0001_071C (crown), 4 | Poory G’a(dég_gjl‘;’ eIWith Siit|  5ands & sity sands 585 795 207 275 22 5(58) 1.0E-02 1.00 1.00E-02 283 283
SLO001_010C (LS toe), |  907+00 817 ) -
WLO000T_ 0718 (crown) 5 Silt (ML) Clays & silty clays 795 1015 275 55 220 1.0E-05 0.25 2.50E-06 0.028 0.0071
6 Lean Clay (CL) 1015 1115 55 45 10.0 1.0E-06 0.25 2.50E-07 0.0028 000071 |Clay layer over 20 feet BGS
Regraded EMBankmentSP-
7 CERCEN e Embankment 4.0E-03 0.25 1.00E-03 113 28
8 New Clay Core 1.0E-06 0.25 2.50E-07 0.0028 0.00071
9 SB Cutoff Wall Cutoff wall 1.0E-07 1.00 1.00E-07 0.00028 0.00028
Total Depth (ft) 86.2
Landside Toe El: 570  (NAVDS88)  from SL0001_010A (31ft from LS toe)
Levee Height: 24.7 (feet)

A_FRWL\4_Anal

4-4_TO4\4-4-2_Geotech_Analysis_for_Des\5.0 Steady State Seepage_Stability_RDD\Reach 13\907+00

07+00 Hydraulic Conductivity

1 SBFCA-FRWL

C1-24.1



PROJECT:
PROJECT NO.
REACH:
STATION:
EXPLORATION: WL0001_071C (crown), SLO001_010C (LS toe), WL0O001_071B (crown)

SBFCA-FRWL
17326712

13
907+00

Feather River West Levee Project

Strength Parameters for Stability Analysis - Reach 13

By: E. Sinco
Checked By: S. Orgil

Date: 12/14/2011
Date: 12/20/2011

Soil Layer Details

SPT and Laboratory Test Data

SPT Interpretation

CPT Interpretation

Strength Parameters

for Analysis
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13 10 .
i o d t b B - - - - - From CPT Interpretation
SM (2) Foundation || 23.3 | 35.0 | 58.4 | 46.7 | 11.7 13-62)| (10-47) (36-45) 32 32 6 0 |32 125 p
ML (3) Foundation 35.0 | 52.0 | 46.7 | 29.7 | 17.0 u & 21 113 S0 o g 85 5400 1.0 28 | 35| 14 |1.0| 0.2 | 800 27 1 5000 4800 800 0.2 4 0 |30 1.0| 5400 75 15 115 [FCD (FRENL [P0 ST (RIS VRGP G ST
’ i ’ ’ |l 7-13) | (4-9) 35 37 12 | 0.83 : ’ : : : : OCR<2
38 20 .
o i § 5 b . d - - - - - From CPT Interpretation
GW-GM (4) Foundation || 585 | 795 | 29.7 | 2.2 | 21.0 38-77)| (20-60) (5-8) 38 32 6 0 |32 130 p
ML (5) Foundation 795 [1015| 22 19.8| 22.0 28 & 31 35 10 0.6 24 3 1 0.4 | 3300 32 25 >10000 | >10000 2700 0.5 4 0|30 1 75 15 | 125\ From FRWL Project - Strength Parameter Table; CPT data suggests
’ ’ i ’ * ||(26-50) | (13-24) : ’ ’ : OCR<2
. 26 12 .
CL (6) Foundation || 101.5 |111.5| -19.8 |-29.8| 10.0 (26-66)| (12-28) 35 | 47 0.5 | 5200 1 100| 31| 2.5 - 150 17 | 125 ||From FRWL Project - Strength Parameter Table; OCR from SPT data
Regraded Fill (7) Reges: - - - - - 5 0 |35] - - - - 125 ||From FRWL Project - Strength Parameter Table.
Embankment
Clay Core (8) IREgEEE - - - - - 5 100 31| - - 150 17 | 125 ||From FRWL Project - Strength Parameter Table
Embankment
Cutoff Wall (9) Nev\\;v(;ﬁtoﬁ - - - - - 5 300| O - - 300 0 100 ||From FRWL Project - Strength Parameter Table
Levee Crest Elevation 81.7 |(NAVD 88) From WL0001_071B (crown) General Notes: - Ranges and outliers shown where appropriate. Soil Group Categorization Notes:
Landside Toe Elevation 57.0 |(NAVD 88) From SL0001_010A (31ft from LS toe) . Non-free-draining Group 1
Levee Height 24.7 |(feet) . Non-free-draining Group 2
WSE During Exploration 24.5 |(feet) From SL0001_010A (31ft from LS toe) . Non-free-draining Group 3

o A WN P

. Non-free-draining Group 4
. Regraded fill
. Free-draining

Strength Parameter Summary_Reach 13_907+00




DRAWING: \\SACDATAD1\Projects6\SBFCA_FRWL\4_Analyses\ 4—4_TO4\4-4-3_Drft_Geo_Rec_Report\Appendices\Appendix C — Seepage, Stability, RDD Resul907+00_SS_Addendum Seep_200+1.dwg

PLOT BY: GYEONG-TAEK_HONG — Dec 06, 2012 - 5:15:17pm

a) Geometry Model Extends 2000 ft to landside
1104 —
100
\Middle of River Extents of Seepage Model
90
8 CL
807 NZ 200 yr + 1ft WSE = 76.3"
= 704 B 7 Regrade SP—SM
L
= 60
o
'_
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Ll
o
40
30
20
4 GP-GM
10
5 ML
0
-200 -175 -150 -125 -100 -75 -50 -25 0 25 50 75 100 125 150 175 200
DISTANCE, feet
o b) Total Head Contours Total Head Contours Legend
100 |
50 63 76
90 - AVERAGE GRADIENT _ (72.0 - 57.3) — 0.42
THROUGH BLANKET (57.3 = 22.0)
80 , BREAKOUT AT DITCH AVERAGE GRADIENT _ (/1-8 — 54.4)
» 7 200 yr + 1ft WSE = 76.3 THROUGH BLANKET  (54.4 — 20.7) 0o
< =
= AVERAGE GRADIENT  (70.9 — 50.6)
- THROUGH BLANKET = ——————— = 64
% (100 FT FROM LEVEE Tog) (50.6 — 18.7)
=
<C I
=
= \ g
Lol
Seaan
58 JO
T T T T 1
100 125 150 175 200
DISTANCE, feet
PROJECT NUMBER PREPARED BY Seepage Analysis Results FIGURE
URS | i FEATHER RIVER WEST LEVEE PROJECT with Mitaation
Sutter Butte in association with: TASK ORDER ong ’ g 3
Flood Control Agency 104 GEOTECHNICAL DESIGN 200yr+1" Flood Event Steady State Seepage Condition C-2
DATE CHECKED BY RECOMMENDATIONS REPORT 907+00
October 2012 Khaled Chowdhury Reach 13




im Slope_200+1.dwg
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\ SACDATAOI\PN.‘LQM\SBFCA _FRWL\4_Analyses\ H_T(M\‘-‘-B_IMLG&_R«_R&N(‘ ndices\Appendix C — W RDD Resul907+00_SS.

PLOT BY: GYEONG-TAEK_HONG - Dec 05, 2012 — 4:55:09pm

DRAWING:

8 CL
25 _ ~L 200yr + 1 ft WSE = 75.4 ’ N{u\ FS=1.76
/R@mde SP—SM e /
1 SM M
e
5 e 2sm | T [T
0
[
= 3 ML
< -9 SB Wall
T 5 L
z 4 GP—OM
=
<
>
-
o 07
5 ML
I
—25 — 6 CL
=50 T T T T T T T T T T T 1
~150 ~125 ~100 -75 -50 -25 0 25 50 75 100 125 150
DISTANCE, feet
PROJECT NUMBER " ,
PREPARED BY Slope Stability Analysis Results FIGURE
URS LIS G Hong FEATHER RIVER WEST LEVEE PROJECT with Mitigation
y outer Bulle Agency =<l by GEOTECHNICAL DESIGN 200yr+1" Flood Event Steady State Seepage Condition| — C—3
i G T DATE CHECKED BY RECOMMENDATIONS REPORT Station 907+00
I -.-:'-.-.:.-jmr._r.; October 2012 Khaled Chowdhury Reach 13




a) Geometry Model Extends 2000 ft to landside

DRAWING: \\SACDATAO1 \Projects6\SBFCA_FRWL\#_Analyses\4—4_TO4\4—4-3_Drit_Geo_Rec_Report\Appendices\Appendix C — Seepage, Stability, RDD Resul307+00_SS_Addendum Seep_200+4.dwg

PLOT BY: GYEONG-TAEK_HONG — Dec 05, 2012 — 2:42:22pm

110
100
Middle of River Extents of Seepage Model
90
8 CL
80 NZ 200 yr + 4ft WSE = 79.3'
5 704 7 Regrade SP—SM ‘
2
=z 60+
o
l_
< 50
Ll
—1
40
30
20
4 GP-CM
10
5 ML
0
—200 =175 -150 -125 -100 =75 -50 =25 0 25 50 75 100 125 150 175 200
DISTANCE, feet
o b) Total Head Contours Total Head Contours Legend
100 - | -
50 65 80
90 AVERAGE GRADIENT _ (74.4 - 57.3) — 048
THROUGH BLANKET (57.3 — 22.0)
80 - z 200 yr + 4ft WSE = 79.3° BREAKOUT POINT AT TOE AVERAGE GRADIENT (74.3 — 54.4) ~ oo
_,q_,) - THROUGH BLANKET (54.4 — 20.7)
&£ 70 AVERAGE GRADIENT (732 — 50.6)
= THROUGH BLANKET = m = 0.71
9 60 N (100 FT FROM LEVEE TOE) : :
= l
- = 5 (e 3
Lj 5 O VSIS ININVINPINDIN 7N 7N 7N ZNINLAINLZNLA NVINPINPINPIN 7N N NN INZNZNZN o > Q/
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0 e 5 s
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NN S
30
I
20 NININININGINE NN NN NN
10
i <~
I ININZINEIN N [
0 T T T 1
-200 -175 -150 -125 -100 -75 -50 -25 0 25 50 75 100 125 150 175 200
DISTANCE, feet
PROJTCT NUMBER PREPARED BY Seepage Analysis Results FIGURE
URS 17526712 o one FEATHER RIVER WEST LEVEE PROJECT with Mitigation
i iati ith:
Eﬁgﬁr CE;ur;[’ffol Agency iy TO4 GEOTECHNICAL DESIGN 200yr+4’ Flood Event Steady State Seepage Condition C—4
DATE CHECKED BY RECOMMENDATIONS REPORT 907+00
October 2012 Khaled ChOWthI’y ReGCh 13
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PLOT BY: GYEONG-TAEK_HONG - Dec 05, 2012 — 4:55:48pm

DRAWING:

8 CL
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T FS=1.71
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[
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y outer Bulle Agency =<l by GEOTECHNICAL DESIGN 200yr+4' Flood Event Steady State Seepage Condition| — C—5
i G T DATE CHECKED BY RECOMMENDATIONS REPORT Station 90/+00
I -.-:'-.-.:.-jmr._r.; October 2012 Khaled Chowdhury Reach 13




URS Addendum 1 to Geotechnical Design

2870 Gateway Oaks Drive, Suite 150 Recommendations Report

Sacramento, CA 95833 Segments 1 through 6
Tel: 916.679.2000 Fax: 916.679.2900 Feather River West Levee Project

Attachment D

Addendum 1 to the GDRR for the FRWL Project


jennifer_hames
Rectangle


12/6/12

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/18/12 10/19/12 81.77 ft NAVD 88 135.0 ft
DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok N. Castro/M. Woolcott 24.7 ft
DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation
DRILL BIT SIZE AND TYPE (HOLE DIAMETER) DRILLING ROD TYPE AND DIAMETER FIELD LOGGER
4-1/2" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic M. Palmer
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ JINCLINED 5-7/8 x 5-1/8 Steel G.T. HONG
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY
4-1/2 x 3-1/2 Core Barrel
BOREHOLE BACKFILL OR COMPLETION GROUNDWATER READING: DURING DRILLING AFTER DRILLING (DATE-TIME)
Neat cement grout
- | 5 . LABORATORY DATA
© - S o X|EE ~| B
Q D g ® £ Slow| S| °
c | 2 |£2 CLASSIFICATION OF MATERIALS 8l 2| 21585 2 +3 8«48 8
S £ | 85 'O 4121818, 2| F 8€o.058 22 REMARKS
s 5 T O (Description) 2 2 | 5|92 | 5 |SLSEBIC 53
s | & =0 RIS E 5.
I ((/JU % o o m, o &) s O
— 0 AB Roadbase o 0-1' Sonic
1 [LEVEE FILL] 1-2.5' Hand Auger,
80— Poorly Graded SAND with Silt and Gravel (SP-SM); 100 refusal at 2.5".
2 light olive brown; dry; 60% fine to coarse sand; 30%
fine to coarse gravel, max. 3 in.; 10% no plasticity
B fines; presence of mica. Run 1
3
- [LEVEE FILL] 100
4 Poorly Graded SAND with Silt (SP-SM); light yellowish
brown; dry; 90% fine to medium sand; 10% no
—| 774 \plasticity fines; trace mica. [
—  STVZ77Z//|(LEVEE FILL] At5' set casing to
4777/ | LEAN CLAY with Sand (CL); yellowish brown; moist; 5'.
I 6 80% low to medium plasticity, no dilatancy fines; 20% Run 2
] fine sand; trace mica; trace fine organics.
75— v [LEVEE FILL]
7 122771 SANDY LEAN CLAY (CL); yellowish brown; moist;
721 55% low plasticity, no to slow dilatancy fines; 45% fine
| V44 sand; trace mica. 50
8 1
| 9|
102
~/1 [LEVEE FILL] Run 3
N V7 LEAN CLAY with Sand (CL); yellowish brown; moist;
11 17 80% fine sand; 20% low to medium plasticity, no to
)% slow dilatancy fines; presence of mica.
70— 12 7
| % 60
13 7
114
— 15— ,1A(t)1 5' set casing to
1 16 - : i) Run 4
65— 17
| RIr 80
‘| [LEVEE FILL]
Poorly Graded SAND with Silt (SP-SM); light yellowish
brown; dry; 90% fine to medium sand; 10% no
plasticity fines; presence of mica.
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING
Coordinates: Northing: 2,162,010.38 Easting: 6.674,532.17
Latitude: 39.09819 Longitude: -121.60229 SL0001_002S
Levee Station or Milepost: 848+00 Levee Mile: Sheet 1 of 6
Levee Segment Reach 13
Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il SBFCA Feather River West Levee
Channel / River Name / Feature: Feather River




12/5/12

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

Coordinates: Northing: 2,162,010.38 Easting: 6.674,532.17
Latitude: 39.09819 Longitude: -121.60229
Levee Station or Milepost: 848+00 Levee Mile:

Levee Segment Reach 13

- | 5 . LABORATORY DATA
8 e 2l 2 [ R|IEE| | B
= 3 |8 gl E| 2o 2| | = o o
c Y. | 5E CLASSIFICATION OF MATERIALS 3| 2 =5l 2 s 4 2,8 8y
S £ |22 Descrioti d1 %1220 2| F SEo S 38Y © 7 REMARKS
© s |89 (Description) e 3 18|22 =x| 5 S23EGEs v &
s | &4 |=© E|l £ 8|82 2| & F355R "¢ 5
w ((/JU % 1 o= o (@)
— 20 Run 5
121
60— 22
| 70
23
-
| —
[ 24
o it e e e e e
L 25— CLAYEY SILT with Sand (ML/CL); dark gray; moist;
‘] 85% low to medium plasticity, no to slow dilatancy fines; Run 6
| N 15% fine sand; presence of mica; presence of roots. Sample fell out,
26 — 29 (39|12 went back in and
| At 26 feet yellowish brown; trace organics. recovered.
55— 27 ,
| Poorly Graded SAND with Silt (SP-SM); light yellowish
N brown; dry; 90% fine to medium sand; 10% no 70
plasticity fines; presence of mica.
— At 30' set casing to
25'.
| Run 7
CLAYEY SILT with Sand (ML/CL); yellowish brown; No recovery 30-32
0— 7 ‘] 85% low plasticity, slow to rapid dilatancy fines; 15%
5 32 - fine sand; orange-red iron oxide staining throughout.
| 1 60
33
1 34
— 3 Run 8
36 Use flapper bit.
45— T Upper 2.5' of 3.5
S 37 recovered totally
disturbed and not
| i 20 saved.
38 —
1 39+
— 40— . At 40' set casing to
E 35
_ | Run 9
4 No recovery 40-43'
—_— = —— — — — — — — — — — — — Completely
40— 7| SILTY CLAY with Sand (CL/ML); very soft; dark grz?/; disturbed and
42 7] moist; 80% low plasticity, slow dilatancy fines; 20% soupy.
B fine sand; moderate organic odor; some organic 34
— fragments.
43 —
a4
L 45
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING

SL0001_002S

Sheet 2 of 6

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee




12/5/12

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- cl 5 . LABORATORY DATA
@ - S 2 | R|EE| =~ | B
£ 3 T3 g E ol 2| X o| @
g < |5 CLASSIFICATION OF MATERIALS 8 2| 51885 Z s ExsS e
S £ |88 Descriofi 2l 5 2120 2 T |85e-288Y 22 REMARKS
s | & |g8 (Descripton) 2 2|82 3 |2E3EREEV 38
s | &4 |=© ELE 2 8mZ 2352 %235
] a8 m— o ©
45 “[1-1.] SANDY SILT (ML); very dark gray; wet; 55% no to low Run 10
B ool plasticity, rapid dilatancy fines; 45% fine sand; slight Use open bit.
46 —|-|-f-]-| organic odor; presence of woody organic
[71.4:}°| fragments;presence of mica.
357 47 LU 40|33 3
SRR 60
48 — |
|49 i
— 50—y 1 At 50' set casing to
RN 45'.
| 1 Run 11
51 =i No recovery
= Core barrel fell off
30— ERER three times during
52 ) extraction from
. g — 0 borehole, sample
—| 77 LEAN CLAY with Sand (CL); olive brown; moist; 55% lost out of sampler.
53 771 low plasticity, no to slow dilatancy fines; 45% fine sand;
177~ presence of mica; trace organic fragments.
| 54
— 55— At 55' set casing to
i 50'".
56 | Run 12
BT 51
B RS 100
58 /
— / 7, SANDY LEAN CLAY (CL/SC); olive brown; moist; 50%
59 —//77/ fine sand; 50% low plasticity, no to slow dilatancy fines;
14477/ presence of mica and organics.
— 60 SILTY SAND (SM); very dark greenish gray; wet; 70% At 60" set casing to
B fine to medium sand; 30% no to low plasticity, rapid 55",
61 dilatancy fines. Run 13
11| SANDY SILT (ML/SM); very dark greenish gray; wet;
20— “1.11 50% fine sand; 50% low plasticity, rapid dilatancy fines;
62 micaceous. /
SILTY SAND with Gravel (SM); very dark greenish gray; 90
- moist; 46% fine to coarse sand; 40% fine to coarse,
63 rounded, hard gravel, max. 1.5in.; 14% low plasticity, 14127 | 3 | 14
no to slow dilatancy fines; micaceous.
64
— 65— At 65' set casing to
60'".
66 Run 14
15— 67
B 90
68
— At 68.5 feet 65% fine to coarse sand; 20% fines; 15%
69 gravel.
< 70 ‘| At 69.5 feet 0.8' interbed of Clayey Sand (SC); 70% fine
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING

Coordinates: Northing: 2,162,010.38 Easting: 6.674,532.17

Latitude: 39.09819

Longitude: -121.60229

Levee Station or Milepost: 848+00 Levee Mile:

Levee Segment Reach 13

SL0001_002S

Sheet 3 of 6

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
o = Sl 2 | RIEE ~| B
& —» ®| £ o s| = et °
c | 2 |£2 CLASSIFICATION OF MATERIALS 8l 2| 21585 2«3 8«48 8
S < | 85 'O 221818, 2| F 8o, 054 22 REMARKS
s 5 T O (Description) 2 2 | 5 |p2 | 5 |SLSEBIC 53
s | & |=0 IR e
w 7o ((/JU ch o o m, o (&) 5 O
to coarse sand; 30% low plasticity fines; trace fine At 70' set casing to
B gravel. 65'.
7 Run 15
No recovery 70-72'
10_ 72 _____________________
naB . Poorly Graded GRAVEL with Silt and Sand (GP-GM);
| a"d g4 very dark greenish gray; wet; 60% fine to coarse, 60
73 —[%,%%0¢ rounded gravel; 30% fine to coarse sand; 10% no to
e, L= low plasticity fines.
_ el
74 v 0]
o SEe
— .-0. K
B 75_:: : % 75" set casing to
- ' /| Poorly Graded SAND (SPY); very dark greenish gray; Run 16
76 wet; 95% fine to coarse sand; 5% no plasticity fines;
trace gravel, max. 1.5 in.
T o
1 78
1 719
— Poorly Graded SAND with Silt (SP-SM); very dark
— 80— /| greenish gray; wet; 90% fine to coarse sand; 10% no 95
a¥e plasticity fines; trace fine to coarse gravel, max. 1.5in. /|
o8 7.'...; SILTY GRAVEL (GM); very dark greenish gray; moist;
®/* s 4 40% fine to coarse gravel, max. 1.25 in.; 30% fine to
-e ".4'- coarse sand; 30% no plasticity fines; well consolidated;
0— 82 _A2% 41 blocky to friable texture.
e
— o -'1: At 82.5 feet 0.3-0.5' thick interbeds; micaceous; Silty
83 —pa¥ ! Sand (SM); 75% fine to medium sand; 25% no plasticity
,.-f‘ 4 fines; Sandy Silt (ML); 70% no to low plasticity fines;
— @/ * 4’4 30% fine sand; Poorly graded Sand with Silt (SP-SM);
84 g -‘1 4 90% fine to medium sand; 10% no plasticity fines.
| ":: . ::
— 85 Poorly Graded SAND (SP); greenish black; wet; 95% At 85' set casing to
B fine to medium sand; 5% no plasticity fines; presence 80'.
86 of mica. Run 17
ST a7
| 88
| 89
L 90— 100
Y
-10— 92
| SILT with Sand (ML); very dark greenish gray; moist;
B 1 ‘| 75% low plasticity, rapid dilatancy fines; 25% fine sand;
93 — || || micaceous.
_ .; / SANDY LEAN CLAY (CL); very dark greenish gray;
94 —7/771 moist; 70% low to medium plasticity, slow dilatancy
1027 fines; 30% fine sand; micaceous.
L o5 ) At 94.5 feet poorly-well indurated to 95.7'.
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING
Coordinates: Northing: 2,162,010.38 Easting: 6.674,532.17
Latitude: 39.09819 Longitude: -121.60229 SL0001_002S
Levee Station or Milepost: 848+00 Levee Mile: Sheet 4 of 6

Levee Segment Reach 13

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
© - Sl @ [ RI|EE ~| B
28 |=8 8§ 5 =952 2|8 5| s
.5 & |85 CLASSIFICATION QF MATERIALS Sz o g_% 2 F 82w .83 gg J2 REMARKS
= E |o® (Description) o 2 3 |lpz | 5 |8SSEBTCH 58
> o | =0 g E‘ S128 B| o Fg5E58sLY £+
5 | o § 5|eRm= & 8Tk 0
— 95 9% Run 18
—| 1 | SANDY SILT (ML); very dark greenish gray; moist;
96 —).1-1] 65% low plasticity, rapid dilatancy fines; 35% fine sand.
SILTY SAND (SM); very dark greenish gray: moist, %0 Gradational
60% fine sand; 40% no to low plasticity fines; presence content.
of mica; fine grained organic fragments.
SILTY SAND with Gravel (SM); very dark greenish gray;
moist; 50% fine to coarse sand; 30% fine to coarse,
rounded, hard gravel, max. 1in.; 20% no to low
plasticity, slow dilatancy fines; poorly indurated; friable At 100" set casing
to crumbly texture. to 95'.
Run 19
e F, SILTY GRAVEL with Sand (GM); very dark greenish
weg gray, moist; 50% fine to coarse, rounded, hard gravel,
o %y max. 3in.; 35% fine to coarse sand; 15% no plasticity
e L 44 fines.
-1
~“ve. 95
e .
@ -
X4
K
25— Lk
i 107 —Pr gl
s .
_ LEEA
108 %244
LGRS
| BSY
109 (%@ .
o %y At 109 feet 0.5' lens of (SM) as in 98.8 to 103 feet;
’:-; 14 friable texture.
—110—: 24 At 110" set casing
ol v to 100'.
111 el Run 20
e b
20— ooyt
3071 112 {5,714
,.‘_ .!. o
T 113 jarle
'r. : 4
el dd
T 114 -%8%
~wo g
7’,:0: L
—115—9, f". 80
2 :v:“
< 116 553
116 meER !
o hW]
B35 147 o
ooy
BOGRE
— W e
118 -Z2%¢1
LEF A
— 7'7. : 4
119 -2 41
,’;2::"}
"Lz eith
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING
Coordinates: Northing: 2,162,010.38 Easting: 6.674,532.17
Latitude: 39.09819 Longitude: -121.60229 SL0001_002S
Levee Station or Milepost: 848+00 Levee Mile: Sheet 5 of 6
Levee Segment Reach 13
Survey Method: GIS/LiDAR Coord. System: CA State Plane Zone Il SBFCA Feather River West Levee
Channel / River Name / Feature: Feather River
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
3 3 Sl 2 | R|EEl | B
; 2 (_:“8 CLASSIFICATION OF MATERIALS g g 2 g !g- E > °\° 2,08 8§
S £ |85 v 412 1218, 2  F |8Eo 258 22 REMARKS
s 5 T O (Description) 2 2 | 5 |p2 | 5 |SLSEBIC 53
> o | = a2l 2| Q25 8 SE TS CELV S+
2 a ELE | L5mZ| & 8=z X B
w a8 m—
—120 '-é} At 1ZQ' set casing
— Poorly Graded SAND (SP); greenish black; wet; 100% Egu1n181'
121 fine to coarse sand; trace fine gravel, max. 1/8 in.;
presence of mica.
40 122
1 123 - . —
CLAYEY SAND (SC); dark greenish gray; moist; 80%
B ; 7\fine to coarse sand; 20% low plasticity, no dilatancy
124 — <7/ fines; micaceous; poorly indurated; friable texture. /
17,777) SANDY LEAN CLAY (CL/SC); very dark greenish gray;
| moist; 55% low to medium plasticity, no dilatancy fines;
—125 “4n45% fine sand; very hard; blocky texture; poorly 100
B [ -|indurated; micaceous. [
— - SILT with Sand (ML); very dark greenish gray; moist;
126 — 80% medium plasticity, no dilatancy fines; 20% fine
—1:|-1-| sand; very hard; blocky texture variably crumbly; poorly
-45— 127 - - indurated; micaceous. 30 | 46 | 12
128 |}
“14.4°) SANDY CLAYEY SILT (ML/CL); very dark greenish
129 /1) gray; moist, 50% fine sand; 50% low plasticity, slow to
4 rapid dilatancy fines; blocky texture; poorly indurated;
— “L/.4°) micaceous.
1300 Run 22
131
-50— Q%7 ", At 131.5 feet to 134 feet well indurated; blocky texture;
132 —/1,1°%] too hard to manually work to soil (similar to mudstone). Upper 1.3 disturbed
TAH I 74 and mixed with
| 133 L0k gluotugh and tossed
| 134 1
135
— | Borehole terminated at 135 feet. Backfilled boring with 250
136 gallons of neat grout consisting of 185 gallons water, 25
B pounds of bentonite powder, 40-47 |b sacks of portland
-55— cement.
137 —
| 138 -
| 139 -
140
| 141 -
60 142 -
| 143 -
| 144 -
45
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING
Coordinates: Northing: 2,162,010.38 Easting: 6.674,532.17
Latitude: 39.09819 Longitude: -121.60229 SL0001_002S
Levee Station or Milepost: 848+00 Levee Mile: Sheet 6 of 6

Levee Segment Reach 13

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/2/12 10/4/12 54.19 ft NAVD 88 95.0 ft

DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok R. Estrado/E. Jasso 0 ft

DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation

DRILL BIT SIZE AND TYPE (HOLE DIAMETER) DRILLING ROD TYPE AND DIAMETER

FIELD LOGGER

4" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic GT Hong
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ JINCLINED 5-7/8 x 5-1/8 Steel M. PALMER
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY

4-1/2 x 3-7/8 Core Barrel

BOREHOLE BACKFILL OR COMPLETION
Cement with 5% Bentonite

GROUNDWATER READING:

DURING DRILLING

AFTER DRILLING (DATE-TIME)

CLASSIFICATION OF MATERIALS
(Description)

Elevation, feet
Depth, feet
Material
Graphics
Sample Location
Sample Number
Recovery, %
Blows per 6 in.
[Blows per ft]
Ngo(ASTM)

PPor TV, tsf

LABORATORY DATA

Water
Content, %

Liquid
Limit

Plasticity
Index

REMARKS

Fines,
% < #200
Tests

Other Lab

Poorly Graded SAND with Silt (SP-SM); loose; dark
%/_ellowish brown; dry; 90% fine sand; 10% no plasticity
ines.

Run 1

SILTY SAND (SM); dark yellowish brown; dry; 77% fine
sand; 23% no plasticity fines.

Run 2

23

I:| SANDY SILT (ML); yellowish brown; moist; 60%
"1"| medium plasticity, slow dilatancy fines; 40% fine sand.

Run 3

Poorly Graded SAND (SP); yellowish brown; moist;
95% fine sand; 5% no plasticity fines.

CLAYEY SILT (ML/CL); dark yellowish brown; moist;
90% medium plasticity, slow dilatancy fines; 10% fine

18 sand.

35— 19

42

44

15

Run 4

Final Report Version 12/5/2012

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

Landside Toe
2,162,621.88

Borehole Location:
Coordinates: Northing:

County: Sutter
Easting: 6,673,997.64

Latitude: 39.09988

Longitude: -121.60416

Levee Station or Milepost: 856+04 Levee Mile:

Levee Segment Reach 13

LOG OF BORING
SL0001_003S

Sheet 1 of 5

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
8 - 2l 2 | RIEE | B
- | & =8 85l sleg gl S| 8 5 9=
5 = 'u')%_ CLASSIFICATION OF MATERIALS 38 =z 8% w| F b <l B % 5S Sa REMARKS
= £ |&9 (Description) 2 2|3 08| 5 TESEBTCTE 53
s | & =0 SRR e S
w " ((/JU ch o o m, o (&) 5 O
— ‘| Poorly Graded SAND (SP); dark yellowish brown; wet; Run 5
95% medium sand; 5% no plasticity fines.
42
| 22
23 e S e T T T oo — — 23
- SILTY SAND (SM); dark yellowish brown; wet; 77%
medium sand; 23% no plasticity fines.
30— 24
- %7 Run 6
| 26
4 Poorly Graded GRAVEL with Sand (GP); very dark
4 27 greenish gray; wet; 65% gravel; 32% sand; 3% no
plasticity fines.
4 2 At 28 feet tree trunk to 30'; 40% of decomposition.
25— 'y
- q
— 30—
= %% ¢ Poorly Graded GRAVEL with Sand (GP); very dark Run 7
*.’._,',- greenish gray; wet; 60% gravel; 35% sand; 5% no
31 —|%,*.2 a4 plasticity fines.
N 8,300
S a®.
32 <re
| b
e
| 33 Rl
7.
: =4 At 33.5 feet three core samples; 40% of decomposition.
20— 34 puv
e @
e
— 35—%"
I ; SILTY SAND with Gravel (SM); dark greenish gray; wet; Run 8
59% sand; 28% gravel; 13% no plasticity fines.
| 37
_ 13
15—
40 Poorly Graded SAND with Gravel (SP); dark greenish Run 9
gray; wet; 80% sand; 15% gravel; 5% no plasticity
fines.
10—
— 45
Final Report Version 12/5/2012
Borehole Location: Landside Toe County: Sutter LOG OF BORING
Coordinates: Northing: 2,162,621.88 Easting: 6,673,997.64
Latitude: 39.09988 Longitude: -121.60416 SL0001_003S
Levee Station or Milepost: 856+04 Levee Mile: Sheet 2 of 5

Levee Segment Reach 13

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

= c| B . LABORATORY DATA
3 3 Sl 2 | R|EEl | B
S8 =8 § 52582858 288
5 = | 85 CLASSIFICATION QF MATERIALS 3z g g 2 F |8€s.8% ¢8 22 REMARKS
s 5 T O (Description) 2 2 | 5 |p2 | 5 |SLSEBIC 53
s | & =0 BB 8587 & PE30E TN 5"
I . ((/JU % o EE o (@) ©
- 2% ] Poorly Graded GRAVEL with Sand (GP); dark greenish Run 10
Tare @7 gray; wet; 55% gravel; 40% sand; 5% no plasticity
46 —|%,°3'¢ fines.
7 R
7’5: .‘_"‘
47 s 0
— '.o;!
e X |
48 394/
| =
{e ¥
49 N
5 =11
LA
— 50— %4
I ®. % >4 At 50 feet 70% gravel; 25% sand; 5% no plasticity fines. Run 11
*{:‘._..' d No recovery 50-51'
51 %20,
. hASN
BLARL
| s2 J::'.’.i,
SR 80
53 —®. g0
N 7.‘.. ..“
L 2d A
LA
0— 3
a¥e
o 55—:;_?.. Run 12
To. “.‘-.'- No recovery 55-56'
| 56 P2esi
LA
oe 3
S 2
58 %0t
| on 3
7.:. 09
5— 59 les s
ey
— 50—'.-".'."4
i .’,‘;' At 60 feet 70% gravel; 27% coarse sand; 3% no Run 13
7, * « 4 plasticity fines.
61 _le, % ‘e
7 Rl
o g
62 %5519
7 .57
*a%e, 100
| 63 7;: ;
e
64 >
-10— 773 LEAN CLAY with Sand (CL); dark greenish gray; moist;
Y 85"/2‘ medium plasticity, no dilatancy fines; 15% fine
Z.sand.
Poorly Graded SAND with Silt (SP-SM); dark greenish ﬁun 14 65.66
gray; wet; 90% medium sand; 10% no plasticity fines. o recovery 65-
80
Final Report Version 12/5/2012
Borehole Location: Landside Toe County: Sutter LOG OF BORING
Coordinates: Northing: 2,162,621.88 Easting: 6.673,997.64
Latitude: 39.09988 Longitude: -121.60416 SL0001_003S
Levee Station or Milepost: 856+04 Levee Mile: Sheet 3 of 5

Levee Segment Reach 13
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

= c| B . LABORATORY DATA
o - 2l e | R|IEE | B
21 8 =g 8§ E Sl°s 22| 8 5 9=
5 = 85 CLASSIFICATION OF MATERIALS Sz |0 29 o |2 8€s. /0% 5o o REMARKS
§ | & |&¢ (Description) 2 2 20 S| 5 S23EBPEV 538
s | & |20 B E 858 F ¢ F850E e 5
] ((/JU U(g o o= o (&) ©
— 70 Run 15
1 n
- T2 CLAYEY GRAVEL with Sand (GC); dark greenish gray;
wet; 40% fine to coarse gravel; 39% fine sand; 21% 100
|73 fines. 21
20— 74
- 57 Run 16
No recovery 75-76'
| 76
o
80
| 78
25— 79
EAT CLAY (CH); greenish gray; moist; 97% high
_— 80— plasticity, no dilatancy fines; 3% fine sand. Run 17
4 8 SILT (ML); greenish gray; moist, 95% medium
b plasticity, no to slow dilatancy fines; 5% fine sand.
| 824 31141 9
b 100
| 83—
30— 84 —
- SILTY SAND (SM); greenish gray; wet; 64% fine sand; Run 18
36% no plasticity fines.
| 36
-+ & / FAT CLAY (CH); greenish gray; moist; 97% high
7 plasticity, no dilatancy fines; 3% fine sand. 100
| 88 / 97
L 7
- 90 / LEAN CLAY with Sand (CL); greenish gray; moist; 75% Run 19
V7] low plasticity fines; 25% fine sand.
1 91—
92 —
1 100 4.5+P
| 93
40— ¥
— 95
Final Report Version 12/5/2012
(B:orelc}ole Loca'\tlionr:1 Land25i1dee2Té)2e1 o - . 6Cgugngty:fsiut'[er LOG OF BORING
oordinates: Northing: . asting: 6,67 7.
Latitude: 39.09988 Longitude: -121.60416 SL0001_003S
Levee Station or Milepost: 856+04 Levee Mile: Sheet 4 of 5

Levee Segment Reach 13
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- c 5 . LABORATORY DATA
o - S & R EF -~ B
* 3 |8 g E .o S T 5
c e 5£ CLASSIFICATION OF MATERIALS S z % 58 'J, ,2 g Z o (,;8 S
2 £ %% Description o © 3 o2 < & %579-‘;"2%‘”% 52 REMARKS
G o |8F (Description) 2 3 8 22 % 6 SL3EEREV 220
s | &4 |=© EE 2 8a2z o 3552 538"
] ((/JU ch o= o (&)
_— 95
96 ; Borehole terminated at 95 feet. Backfilled boring with neat grout
—| consisting of 70 gallons water and 18-47 Ib sacks of portland
1 cement.
|97
| 98
45— 97
_—100—
101 —
102 —
_| 103 —
50— 104 —
_—105—
106 —
107 —
108 —
55— 109 —
_—110—
111 —
112 —
113 —
60— 114 —
_—115—
116 —
117 —
118 —
65— 119 —
—120
Final Report Version 12/5/2012
Borehole Location: Landside Toe County: Sutter LOG OF BORING
Coordinates: Northing: 2,162,621.88 Easting: 6.673,997.64
Latitude: 39.09988 Longitude: -121.60416 SL0001_003S
Levee Station or Milepost: 856+04 Levee Mile: Sheet 5 of 5

Levee Segment Reach 13
Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/19/12 10/20/12 82.00 ft NAVD 88 135.0 ft

DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok N. Castro/J. Woolcott 245 ft

DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation

DRILL BIT SIZE AND TYPE (HOLE DIAMETER)

DRILLING ROD TYPE AND DIAMETER FIELD LOGGER

4-1/2" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic M. Palmer
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ JINCLINED 5-7/8 x 5-1/8 Steel G.T. HONG
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY

4-1/2 x 3-1/2 Core Barrel

BOREHOLE BACKFILL OR COMPLETION

GROUNDWATER READING: DURING DRILLING AFTER DRILLING (DATE-TIME)

Neat cement grout

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
8 - 2l 2 | R|IEE| | B
v s |®8 8 §| xl98 2| & | ® 2
g ; gg CLASSIFICATION OF MATERIALS S z % gg |(/_) |2 o) Té-o % -] w"§ Sa REMARKS
3 3 |&g (Description) 2 2| 3]a2 % s gs-sﬁzg_&_’v 59
s | & |20 EE|858 7| ¢ "85 < 8"
] ((/JU U(g x o= o (&) ©
0.3'AC.
0.7 AB.
[LEVEE FILL] Advance boring to
CLAYEY SAND (SC); olive brown; dry; 75% fine to 1" with casing bit.
medium sand; 25% low plasticity, slow dilatancy fines; Run 1
micaceous. Blocked with 4"
50 cobble at 2'.
No recovery 2-5'
[LEVEEFILL]  ~— T T T Run 2
Poorly Graded SAND with Silt (SP-SM); yellowish No recovery 5-8'
brown; dry; 90% fine to medium sand; 10% no 5-8' disturbed by
plasticity fines; micaceous. slough from above.
40
ét 10" set casing to
Run 3
76
At 15' set casing to
10",
Run 4
No recovery 15-19'
60
Final Report Version 12/5/2012
(B:orelc}ole Loca'\tlionr:1 Leve2e 1Ciargst43 5 - . 6Cgunt;:1?utter LOG OF BORING
oordinates: Northing: 543.05 asting: 6,673,552.
Latitude: 39.10241 Longitude: -121.60572 SL0001_004S
Levee Station or Milepost: 866+19 Levee Mile: Sheet 1 of 6

Levee Segment Reach 13

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

Coordinates: Northing: 2,163,543.05 Easting: 6.673,552.11
Latitude: 39.10241 Longitude: -121.60572
Levee Station or Milepost: 866+19 Levee Mile:

Levee Segment Reach 13

- cl 5 . LABORATORY DATA
3 3 Sl 2 | R|EEl | B
< £ s CLASSIFICATION OF MATERIALS g s 2 ﬁ g RS LS 2.8 8
s | £ |88 Deseriot 2 o 280 2| T BEo258S 24| REMARKS
s | 3 |8 (Description) 8 2 3|23 3 O SZBEREfv L
o s o ElE 2|33 2|2 352 "¢ 8
T o @ © r |20 o (&) 5 O
i a0 o=
~ 20 7| [LEVEE FILL]
SILTY SAND (SM); olive brown; moist; 70% fine to
4 2 medium sand; 30% no to low plasticity, slow dilatancy
fines; presence of mica and fine organic fragments.
60— 22 [LEVEE FILL]
CLAYEY SAND (SC); hard:; olive brown; moist; 60% 60
| fine to medium sand; 40% low plasticity, slow dilatancy
- fines; presence of mica and organic fragments.
o
o
-1 24
o e e s e
/ % [LEVEE FILL]
T 25—7/7/] SANDY LEAN CLAY (CL); hard:; light olive brown; At 25' set casing to
{2274 moist; 55% low plasticity, no to slow dilatancy fines; 15",
7] 45% fine to medium sand; micaceous and fine organic Run 5
-1 26 V22 fragments.
<7270 SANDY LEAN CLAY (CL); hard; light olive brown;
55— 27 /777 moist, 55% low plasticity, no to slow dilatancy fines; 23133 | 1
1z2774 45% fine to medium sand; trace of mica; presence of 100
7 roots.
- 28 — g
SILTY SAND (SM); dark yellowish brown; dry; 87% fine
T to medium sand; 13% no plasticity fines; micaceous. At 30" set casing to
25
Run 6
B No recovery
30-32.2' washed
50—
56
— 13
Bl At 35' set casing to
30"
| & Run 7
LEAN CLAY (CL); yellowish brown; 90% low plasticity, No recovery 35-36'
slow dilatancy fines; 10% fine sand; orange-red iron washed
45— oxide staining.
80
SILTY SAND (SM); light yellowish brown; moist; 75%
I fine sand; 25% no plasticity fines; micaceous.
B At 40' set casing to
35
_ Run 8
No recovery
40-40.8' washed
40—
84
B At 43 feet 85% fine to medium sand; 15% no plasticity
fines.
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING

SL0001_004S

Sheet 2 of 6

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- cl B . LABORATORY DATA
8 - 2l 2 [ R|IEE| | B
< § 3 CLASSIFICATION OF MATERIALS g g > 52 E ; = g g =
S - | BE z oS =l E %y )
o o5 i | [CISY [} = e o Feq 4L
= g s (Description) 2 2| 38g g < 5 g é %. E® ge¥ 838 REMARKS
s | &4 |=© E|l £ 8|82 2| & F355R "¢ 5
w ((/JU % 1 o= o &]
45 At 45' set casing to
40",
— Run 9
46 No recovery 45-47'
washed
35— 47 ) ) . .
At 47 feet 80% fine to medium sand; 20% no plasticity
fines; predominantly fine sand. 60
At 48.5 feet 0.5' lens of Sandy Silt (ML); light olive
-1 49 brown. /1
Poorly Graded SAND (SP); olive gray; wet; 95% fine to
1 50— medium sand; 5% no plasticity fines; presence of mica.
Run 10
No recovery 50-55'
| washed
30—
—— 55— 50
25 &7 At 57 feet 98% sand; 2% fines. 2 Hard drilling 57-59'.
T80 At 60’ set casing to
55'.
] 61 Run 11
At 61 feet wet; dark gray. No rﬁcgvery 60-61'
washe
_ 61-63" highly
20 62 disturbed.
—T— 65— 90
15— 67 - - ——
Poorly Graded SAND with Gravel (SP); dark gray; wet;
55% fine to coarse sand; 40% fine to coarse,
_ subrounded to rounded, hard gravel, max. 1.25in.; 5%
no plasticity fines; presence of mica.
— 70
Final Report Version 12/5/2012
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
o - Sl @ [ RI|EE ~| B
= § -3 CLASSIFICATION OF MATERIALS § g > 52 E ; = g g =
S - 5< z oS =l E %y )
S o5 v - 21y @ F 280888 T2
© 2 30 (Description) o o § 02 < | 5 gé.'% = Zg_ag: * Eé REMARKS
s | & |=9° E £ 838 2|2 F857a "¢ 5
w ((/JU % 1 o= o (@)
— 70 At 70' set casing to
65'.
_ 71 Run 12
10— 72 - - -
| Well-Graded GRAVEL with Sand (GW); dark bluish
gray; wet; 67% fine to coarse, subrounded to rounded
- 73 B ¢! gravel, max. 2.5in.; 30% fine to coarse sand; 3% no
| plasticity fines; presence of mica.
3
100
SILTY SAND (SM); gray; wet; 85% fine to medium At 80' set casing to
sand; 15% no to low plasticity, rapid dilatancy fines; AS'. 13
micaceous. un
No recovery
80-89.5' washed
sample. No gravel
just sand in shoe.
5
Run 14
No recovery
90-98.5' washed
sample
15
Final Report Version 12/5/2012
(B:orelc}ole Loca'\tlionr:1 Leve2e 1Ciargst43 5 - . 6Cgunt;:1?utter LOG OF BORING
oordinates: Northing: 543.05 asting: 73,552.
Latitude: 39.10241 Longitude: -121.60572 SL0001_004S
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Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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- | 5 . LABORATORY DATA
8 e 2 2| R|EE | B
- | & =8 85l sleg gl S| 8 5 9=
5 = 'a')%_ CLASSIFICATION OF MATERIALS = [} 8% 0| F |8gs o) -] 5S Sa REMARKS
= 2 |&@® (Description) 2 2| 3 |p2 | 5 Se5EGBTLH 58
s | & =0 B e 8287 & PRI NS
-— om o
w ((/JU % 1 o= o (@)
— 95
-1 96
15— 97
15
9% Poorly Graded SAND with Silt (SP-SM); dark gray; wef,
90% fine to coarse sand; 10% no plasticity fines;
-{ 99 micaceous.
100 ggcﬂyérgd&j@ﬁ\m_vgti %TO?\ZeI_(SI_D);_dzla_rks_grgy;_wgt;_
T - % fine to coarse sand; % fine gravel; 5% no 1 .
plasticity fines. Qt;go set casing
- 101 Run 15
No recovery
£4% ;. Poory Graded GRAVEL with Sand (GP); dark gray; jood01s.
20— 102 1%’ 4 80% fine to coarse, subrounded fo rounded, hard 101 5:104" hiyhl
S AN gravel, max. 3 in.; 15% fine to coarse sand; 5% no distﬁrbed ghly
e, %+ 4 plasticity fines. '
- 103 7'.“':1
-c_.;.
1 104 / LEAN CLAY with Sand (CL); medium stiff; dark gray.
‘| SILTY SAND (SM); dark gray; wet; 78% fine to medium
sand; 14% no plasticity fines; 8% fine to coarse gravel;
-1 105— micaceous. 85 14
- 106 - -
Poorly Graded GRAVEL (GP); 100% fine to coarse
gravel, max. 2.5in..
-25— 107 /%7 LEAN CLAY with Sand (CL); very stiff; dark gray; moist;
i 750/21 medium plasticity, no dilatancy fines; 25% fine
7 sand.
- 108 —
- 109 :| SILTY SAND (SM); dark gray; wet; 77% fine to coarse 23
sand; 23% no to low plasticity, slow dilatancy fines;
micaceous; top and bottom of layer is boarded by 0.1' [
—-+110 \lenses of fine to coarse gravel, max. 1 in. | Run 16

LEAN CLAY with Sand (CL); very stiff to hard; greenish
gray; moist; 85% medium plasticity, no dilatancy fines;
15% fine sand.

SILTY SAND (SM/ML); hard; very dark greenish gray;

No recovery. Upper
1.5' disturbed and
destroyed by
gravelly slough.

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

30— 112 moist; 55% fine sand; 45% low plasticity, slow 24129 | 3 | 45
dilatancy fines; micaceous; over consolidated friable
texture. 70

s At 113 feet 0.3-0.5' interbeds of Silty Sand (SM); very
dense; 85% fine sand; 15% no plasticity fines.

-1 114

TN Run 17

No recovery.

o M6 iy 115-118' destroyed
SILTY SAND (SM); very dense; very dark greenish by slough; 118-119
gray; moist, 85% fine sand; 15% no plasticity fines; highly disturbed.

35— 117 micaceous. Did not save
118-118.5".
30

-1 118

- 119

—120

Final Report Version 12/5/2012
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- cl B . LABORATORY DATA
8 e 2l 2 [ R|IEE| | B
w— % —_ 0 © IS -0 = = et °
c | < |£E CLASSIFICATION OF MATERIALS S| 2 | 51885 | 2 52 1«48 8
S | £ |€s Descriot o 5220 2| 12908888 2% | REMARKS
o s |89 (Description) 3 5 8|28 | 5 |22BEGEE V| &
s | &4 |=© E|l £ 8|82 2| & F355R "¢ 5
—120 Run 18
25
-40 —
100
CLAYEY SAND (SC); hard; very dark greenish gray;
moist; 70% fine sand; 30% low plasticity, no to slow
dilatancy fines; micaceous.
SILTY SAND (SM); very dark greenish gray; moist; Run 19
7185% fine to medium sand; 15% no plasticity fines;
micaceous; crumbly texture. /
SANDY FAT CLAY (CH); very dark greenish gray; 37|71 | 37
moist; 50% low to medium plasticity, no dilatancy fines;
45— 7/ 50% fine sand and very hard; fine to coarse sand size
7/ indurated (CL) fragments; poorly indurated; blocky
] texture.
‘| SILTY SAND (SM); very dark greenish gray; moist;
80% fine sand; 20% no plasticity fines; micaceous;
crumbly-friable texture.
SANDY SILT (ML); dark greenish gray; moist; 70% fine
“| sand and fine to coarse sand size indurated (ML/CL)
‘| fragments; 30% low plasticity, no dilatancy fines; 100 3040 | 9
B micaceous; poorly to well indurated; blocky texture;
171~ induration increases with depth. Sand fraction (70%)
-1 131 ~ ‘| breaks down to 30% fine sand and 40% very hard,
| | indurated lean clay (ML/CL) fragments.
50— 132 -
CLAYEY SAND (SC); dark greenish gray; moist; 65%
-1 133 fine sand; 35% low plasticity, slow dilatancy fines;
presence of mica; friable to crumbly texture; poorly
| /¢4 \Indurated. [
134 =7771] SANDY SILTY CLAY (CL/ML); dark greenish gray;
B 4 moist; 65% low plasticity, no dilatancy fines; 35% fine
1135 41 sand and very hard, fine to medium sand size indurated
\(CL) fragments; poorly indurated to trace well indurated. [
4 136 - Borehole terminated at 135 feet. Backfilled boring with 250
gallons of neat grout consisting of 185 gallons water, 30
B pounds of bentonite powder, 37-47 Ib sacks of portland
55— 137 — cement.
- 138
- 139
140 —
- 141
60— 142 —
- 143
- 144 —
—145
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING
Coordinates: Northing: 2,163,543.05 Easting: 6.673,552.11
Latitude: 39.10241 Longitude: -121.60572 SL0001_004S
Levee Station or Milepost: 866+19 Levee Mile: Sheet 6 of 6

Levee Segment Reach 13

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/4/12 10/5/12 52.69 ft NAVD 88 90.0 ft
DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok R. Estrado/E. Jasso
DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation
DRILL BIT SIZE AND TYPE (HOLE DIAMETER) DRILLING ROD TYPE AND DIAMETER FIELD LOGGER
4-1/2" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic M. Weil
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ |INCLINED 5-7/8 x 5-1/8 Steel M. PALMER
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY
3-7/8 Core Barrel
BOREHOLE BACKFILL OR COMPLETION GROUNDWATER READING: DURING DRILLING AFTER DRILLING (DATE-TIME)
Cement with 5% Bentonite
- | 5 . LABORATORY DATA
8 = 2l 2 | R|IEE| | B
) ] —» ®| E£ o s| = et °
s | 2 |22 CLASSIFICATION OF MATERIALS 8/ 2 1388 5|2 3 24488
S £ |85 oo 221818, 2| F 80,054 22 REMARKS
s 5 T o (Description) 2 2 | 5|92 | 5 |SLSEBIC 53
s | & |0 AL e S
I ((/JU % x o m, o o 5 O
— 0 Poorly Graded SAND with Silt (SP-SM); loose; dark Run 1
_ %/_ellowish brown; moist; 92% fine sand; 8% no plasticity Hand auger
1 Ines.
2
50— 100 8
3
a4
— 57 Run 2
1 6
o7
45— 100
8
-
— 10 SILT (ML); soft; olive gray; moist; 95% low plasticity, no Run 3
_ 7 ilatancy fines; 5% medium sand.
11 —
| e 33|42 | 14
12 —
40— 8 100 <0.5P
13
14—
-1 | Poorly Graded SAND with Clay (SPSC). Run 4
_ No recovery 15-19',
16 driller indicated
sand lost due to
| water used to
17 advance casing.
35— 100
18
19 T SANDY LEAN CLAY (CLY; soff; dark oiive gray; moist, _
_ V777 95% low plasticity fines; 45% fine to medium sand.
— 20
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Coordinates: Northing: 2,164,673.03 Easting: 6.672,931.45
Latitude: 39.10552 Longitude: -121.60789 SL0001_005S
Levee Station or Milepost: 878+83 Levee Mile: Sheet 1 of 4
Levee Segment Reach 13
Survey Method: GIS/LiDAR Coord. System: CA State Plane Zone Il SBFCA Feather River West Levee
Channel / River Name / Feature: Feather River
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- | 5 . LABORATORY DATA
© - S o XIEE ~| B
Q [ w® £ Sloc| S| = o
c | 2 |£2 CLASSIFICATION OF MATERIALS 8| 2 | 5585 Z 52 2«48 8
S £ |85 oo 221818, 2| F 8o, 054 22 REMARKS
s 5 T O (Description) o 2 ) 5lezE| 5 BESEBYCT ©0
s | & |30 AL e S
I ((/JU % o EE o (@) S| O
~ 20 oy Run 5
— SILT (ML); soft; olive gray; moist; 98% low plasticity
21 fines; 2% fine sand.
B 22 — 49 | 47 | 14
30—| b 100
23 —
|24 .
i At 24 feet tree core (decomposing).
257 | SANDY SILT (ML): soft; olive gray; moist, 56% low Run 6
_ 411 | plasticity fines; 45% fine sand.
26 )01
o7 AR _ 40 32| 4
[71.4:}| Tree core section. 100
25— 28 SN
Poorly Graded SAND with Clay (SP-SC); loose; very
| dark greenish gray; moist; 90% fine to coarse sand;
29 10% low plasticity fines.
~ 30 Run 7
Y
| 32
20— 100
33
| o3
— 357 Run 8
36
| oar
15— 100
38
| 39
— 407 Run 9
_ No recovery
M 40-42.5'". Loose
sand, loss of
| sample in hole.
42 10
10— 100
43
Is
1 s CLAYEY SAND with Gravel (SC); medium dense; very
Final Report Version 12/5/2012
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- | 5 . LABORATORY DATA
@ - 2l 2 | RIEE | B
2 8 |88 8l S|s1e8 2 = .8 || o=
s | §E CLASSIFICATION OF MATERIALS Z sle | 2 5= 5% Se
2 £ |58 (Description) ol o | 2|22 | s BE2E588% 52 REMARKS
© Q 25 p AR 8 03 < o ;EUENC'_V gf_’
o 3 o ElE| 832 F| o 6538 g &
T o @© © ¥ (2m o (&) & O
Ll a| o=
45 dark greenish gray; moist; 60% fine to coarse sand; Run 10
| 20% gravel; 20% low plasticity fines. 1st attemi)t tok )
recovery (rock in
46 bit) 2nd attempt full
| recovery.
5—| 100
T Well-Graded GRAVEL with Sand (GW); very dark gray;
_ ®. moist; 59% gravel and cobbles; 36% coarse sand; 5%
- 31 low plasticity fines. Run 11
1 un
b 5
0— 100
B Run 12
5—| 100
— Well-Graded SAND with Silt (SW-SM); very dark gray;
59 — moist; 90% fine to coarse sand; 10% no plasticity
i fines.
— 60 Run 13
I
| 62
10— 63 i
Poorly Graded SAND with Silt (SP-SM); very dark gray;
| b moist; 90% fine to medium sand; 10% no plasticity
64 —| fines.
— 657 Run 14
66 Well-Graded SAND (SW); very dark gray; moist. 95% _
| 1 fine to coarse sand; 5% no plasticity fines.
67 —
15— i
68 —| 5
e
L7
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8 - Sl 2 | R IEE | B
< § 3 CLASSIFICATION OF MATERIALS g g > 32 E ; = 2 g =
S - | BE z oS =l E %y )
o (0] — [ )] F o oy <L
b= £ |88 (Description) 2 2 202 < 5 = 83 = § = T ed REMARKS
s | & |20 B E 858 F ¢ F850E e 5
w 3 8 r 52 o o
— 70 Run 15
1 on
|72
-20—
73
| 74 1T AL Yo bt Admls it o T T ALOS lmar
SILT (ML); stiff; dark greenish gray; moist; 95% low
_ 7 plasticity fines; 5% fine sand.
B 75f Run 16
e
o 44 | 46 | 14
25— i
78 —|
e
B soi Run 17
I
IE
-30— 83 |
7} SANDY LEAN CLAY (CL); dark greenish gray; moist;
| V.77 55% low plasticity, no dilatancy fines; 45% medium
84 sand.
- I"LEAN CLAY (CL); stiff. dark greenish gray; moist. 95%
— 85— low plasticity, no dilatancy fines; 5% fine sand. Run 18
I
| 87
-35— i
88 —
I
90
7 91 ; Borehole terminated at 90 feet. Backfilled boring with
gallons of neat grout consisting of 85 gallons water, 25
B pounds of bentonite powder, 24-47 |b sacks of portland
| 92 | cement.
-40—| i
93 —
| o4
Loos
Final Report Version 12/5/2012
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DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/12/12 10/17/12 80.32 ft NAVD 88 133.0 ft

DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok N. Castro/M. Walker 255 ft

DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation

DRILL BIT SIZE AND TYPE (HOLE DIAMETER)

DRILLING ROD TYPE AND DIAMETER FIELD LOGGER

4-1/2" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic M. Palmer
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ JINCLINED 5-7/8 x 5-1/8 Steel to 115’ G.T. HONG
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY

4-1/2 x 3-1/2 Core Barrel

BOREHOLE BACKFILL OR COMPLETION
Neat cement grout

GROUNDWATER READING:

DURING DRILLING

AFTER DRILLING (DATE-TIME)

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
8 e 2l 2 | R|IEE| | B
Q o =9 ©| E Slos| S - ° a
€ | % |=2 CLASSIFICATION OF MATERIALS 8 2 1 2ls8 K| 2|0 2.8 8
S £ 8§ v ) Z 8|8, 2| F 8o l058y 28 REMARKS
= 2 |&o (Description) ol 2 38 |pz < 5 Te5ERTEHE 53
s | & |20 B E 858 F ¢ F850E e 5
w 8 8 r 52 o (&)
go—  ° 3"AC. o Sonic 0-0.5'
1 AB road base. 0.5-3.5 Hand auger
_ [LEVEE FILL]
SILTY SAND with Gravel (SM); yellowish brown; moist;
2 50% fine to coarse sand; 30% fine to coarse,
— subangular gravel; 20% no plasticity fines; presence of
mica.
3 100
4
75— STRESEIEVEERLG T T T T Run 1
@4 SILTY GRAVEL with Sand (GM); yellowish brown;
6 B moist; 50% fine to coarse, subangular to subrounded,
_ 44 hard gravel; 35% fine to coarse sand; 15% no to low
:.’; plasticity, slow to rapid dilatancy fines.
7 2.
7 34 100
IR Y
.".
9 S
| ok
7
— 10— % /84 ' i
70— RS ,1A(t)10 set casing to
4 Run 2
T [LEVEE FILL] 100 Hard advancing '
SILTY SAND (SM); olive brown; moist; 55% fine to core barrel to 12/5'.
medium sand; 45% no to low plasticity, slow to rapid
dilatancy fines; presence of mica.
[LEVEE FILL] Run 3
SILTY SAND with Gravel (SM); dark yellowish brown;
moist; 65% fine to coarse sand; 20% no plasticity
fines; 15% fine to coarse, subangular to rounded, hard 100
gravel, max. 1.25 in.; presence of mica.
Run 4
100
Final Report Version 12/5/2012
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Latitude: 39.10943 Longitude: -121.60719 SL0001_006S
Levee Station or Milepost: 893+00 Levee Mile: Sheet 1 of 6

Levee Segment Reach 13

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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Levee Segment Reach 13

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

- | 5 . LABORATORY DATA
8 - Sl 2 | R IEE | B
* 3 |8 g| E R I s 5
c Y. | 5E CLASSIFICATION OF MATERIALS 3| 2 S |53 ('/_) Z s Z o 8 %)
2 £ %% (Descripti j ° Q1a, < = 25_‘9,:-20)%% bl REMARKS
®© o o ption) s & 8 03 < o ‘“Hsgg'g_gv [olo)
s | & |20 B E 858 F ¢ F850E e 5
] ((/JU U(g o o= o (&) ©
eo— 2° [LEVEE FILL] Run 5
SILTY SAND (SM); olive gray; moist; 80% fine to No recovery
21 coarse sand; 20% no plasticity fines; presence of mica. 100 20.5-22'
Difficult drilling,
22 sands very
| compact.
23 Run 6
_ At 23 feet 70% fine to coarse sand; 30% no plasticity
fines. 100
24
g _
=
[
Y e5_| 25— At 25' set casing to
1.552 e e ¢ e ¢ e e ¢ e e+ e 25",
CLAYEY SAND (SC); dark gray; moist; 70% fine sand; Run7
26 30% low plasticity, no to slow dilatancy fines; organic
7 odor; presence of mica and fine grained size organic
fragments.
27
B 100
28
29
50 1 30 Run 8
30-32 disturbed
Y A and soupy; 32-34
_ SILTY SAND (SM); light olive brown; moist; 50% fine to fines washed away;,
coarse sand; 45% no to low plasticity, slow dilatancy core variably
32 fines; 5% fine, rounded, hard gravel. 45 disturbed.
33
34
— 35— 60
45—
36
| 37 | | SILT with Sand (ML); dark yellowish brown; moist; 85%
1 ‘| low plasticity, rapid dilatancy fines; 15% fine sand;
38 | micaceous. 27 | 26 | NP
39
40 1 4oi é(t)'40 set casing to
41 — Run 9
| No recovery 40-45'
| completely
42 — disturbed (liquid).
B 8 50
43 —
44 —
— 45
Final Report Version 12/5/2012
Borehole Location: Levee Crest County: Sutter LOG OF BORING
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- | 5 . LABORATORY DATA
o o | E—= Y
B 5 g £ 28 sse p
s | 2|8 CLASSIFICATION OF MATERIALS 8 2| 238F 5.8 2..8%
S | £ |85 (Descript 1512802 2202888 7%  REMARKS
g = © ption) 2 88|25 2| 5 |S23EgEsy| B2
q>> e |20 El E| 832 F | a F585Te "« 3
m o @ © 04 om o (&) s O
Ll a| o=
— 45
35— i
46 —
_ 41 v / _. LEAN CLAY with Sand (CL); dark yellowish brown;
V77 moist; 80% low to medium plasticity, no dilatancy fines; 50
48 7] 20% fine to coarse sand; micaceous.
49 —
:| SILTY SAND (SM/SC); dark yellowish brown; moist;
— 63% fine to coarse sand; 37% low plasticity, slow to Run 10
30— rapid dilatancy fines. AL50' set casing to
52 37
53
Poorly Graded SAND (SP); very dark greenish gray;
54 wet; 95% fine to medium sand; 5% no plasticity fines;
— micaceous.
| 55— 88
25—
| SANDY SILT (ML/SM); dark yellowish brown; wet; 50%
56 — 11| fine sand; 50% low plasticity;, slow to rapid dilatancy
i RANED fines; micaceous.
57 — 11 30 (27| 1
7| SILTY SAND (SM); olive; moist; 60% fine to medium
sand; 40% no plasticity fines; micaceous.
_ 40
20— ééGO set casing to
Run 11
| No recovery 60-65'
15— SILTY SAND with Gravel (SM); very dark greenish gray;
55% fine to coarse sand; 30% fine to coarse gravel,
max. 1.5in.; 15% no plasticity fines; presence of mica.
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Borehole Location: Levee Crest County: Sutter LOG OF BORING
Coordinates: Northing: 2,166,097.89 Easting: 6.673,123.92
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SBFCA Feather River West Levee




12/5/12

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
o - 2l e | R|IEE | B
2 ] —» ©| £ S o = et °
c | 2 |£2 CLASSIFICATION OF MATERIALS 8l 2| 21585 2«3 8«48 8
S < | 85 'O 221818, 2| F 8o, 054 22 REMARKS
s 5 T O (Description) 2 2 | 5 |p2 | 5 |SLSEBIC 53
s | & |30 AN = S
w 7o ((/JU ch o EE o (&) 5 O
10— éé '70' set casing to
71 : : Run 12
. na’.c. Poorly Graded GRAVEL with Sand (GP); dark greenish
*g’._, gray; wet; 80% fine to coarse, subrounded to rounded
72 —*,*.2’d gravel, max. 2in.; 17% fine to coarse sand; 3% no
. e, + 4 plasticity fines.
*": 86
73 f: 3
| e
74 1Ses
— - ’
Enpd &
I 75_: '.'\.: At 75' set casing to
5— 7:..‘."0: 70'.
76 %744 Run 13
| LR
7'-‘2‘0:.-3
i 77 f::-f..
o2V
78 2%
— -
o0ty
-
0 — 89
N ., X
82 Aa%ed
— akd A
e, % d
83 i
_ La%e
i SILTY SAND (SM); greenish black; moist; 80% fine to
medium sand; 20% no plasticity fines; micaceous;
friable texture.
Run 14
No recovery
85-88.5'
65
SILTY SAND with Gravel (SM); greenish black; moist;
60% fine to coarse sand; 20% fine to coarse, rounded,
hard gravel, max. 1.5 in.; 20% no plasticity fines.
SILTY SAND (SM); greenish black; moist; 65% fine to
medium sand; 30% no plasticity fines; 5% fine gravel;
poorly indurated; friable texture.
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- cl B . LABORATORY DATA
© - S o XIEE ~| B
ua;) D —_ 0 ®© e O] S et o
s | 2 |22 CLASSIFICATION OF MATERIALS 8l 2| 21585 2«3 8«48 8
S £ |85 ' 221818, 2| F 8o, 054 22 REMARKS
5 B T © (Description) o 2 9|z 5 IBL5EBECSY| €0
s | & |0 2B 8227 o FEeEeEy g
I chu % v o 2] o (] s O
_15__ 95 Poorly Graded GRAVEL with Sand (GP); very dark At 95' set casing to
greenish gray; wet; 65% fine to coarse, subrounded to 85",
96 “dq rounded, hard gravel, max. 1in.; 30% fine to coarse Run 15
- o sand; 5% no plasticity fines.
97
98
] Poorly Graded GRAVEL (GP); very dark greenish gray;
—100— wet; 85% fine to coarse, subrounded to rounded, hard 100
20— gravel, max. 2 in.; 10% fine to coarse sand; 5% no
plasticity fines.
101 —
SILTY SAND with Gravel (SM); very dark greenish gray;
102 wet; 42% fine to coarse sand; 38% fine, subangular to
- subrounded, hard gravel, max. .75 in.; 20% no plasticity
fines; poorly indurated; friable texture.
103
104 20
.25 __105_ At 105' set casing
to 95'.
106 Run 16
| No recovery
105-107'
_ 107 Rig broke, core
barrel in hole at
108 115",
109
—110 - - — 80
-30— SILTY SAND (SM/ML); very dark greenish gray; moist;
55% fine sand; 45% no to low plasticity, low dry
111 strength, slow to rapid dilatancy fines; micaceous;
. variably thin bedded to massive bedding; no to weakly
indurated.
112
113
- 114 Recover core
At 114.5 feet 75% fine to medium sand; 25% no to low ggﬁ{ﬁl continue
_ T MS—gg& plasticity, slow to rapid dilatancy fines; micaceous; Run ?'7
-35 ,/ friable texture. : : 100 Clean out and
116 %% CLAYEY GRAVEL with Sand (GC); very dark greenish advance to 116.
] )/ gray; moist; 50% fine to coarse, rounded, hard gravel, Run 18
max. 1.25in.; 35% fine to coarse sand; 15% low
117 plasticity, medium to high dry strength, no dilatancy [
_ fines; blocky texture; poorly indurated.
SILTY SAND with Gravel (SM); very dark greenish gray; 12130 | 6
118 moist; 40% fine to medium sand; 35% fine to coarse 100
— gravel, max. 1.5 in.; 25% low plasticity, no to slow
dilatancy fines; micaceous.
119 CLAYEY SAND (SC); very dark greenish gray; moist;
- 75% fine to coarse sand; 25% low plasticity, no to slow
«7/7) dilatancy fines; micaceous.
—120 —===
Final Report Version 12/5/2012
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@ - 2l 2 | RIEE | B
2 3 T3 g E S |og 2 = X Q
s | I 8= CLASSIFICATION OF MATERIALS S 2 5885 | 7 52, 2548 S| REmARKS
b= E | ®m@© (Description) 2 2 2 lo2 | 5 ‘59'5‘5@3_23 58
3 2 |=0 8l 818158 F o PESSESFe 8"
T @© © ¥ =0 o (&) & O
w n| » o
-40 __120 S  SANDY SILTY CLAY (CL/ML); very dark greenish gray; At 120’ set casing
Va7 moist; 65% low plasticity, no to slow dilatancy fines; to 115'.
121 —1\35% fine sand; micaceous. Run 19
— 27} SANDY LEAN CLAY (CL); very hard; very dark
2% greenish gray; moist; 50% fine sand and sand size
122 —7//7 indurated soil fragments; 50% low plasticity, no 99
- Wy dilatancy fines; micaceous; blocky; weakly indurated. 100
123 777
124
45 __125_ 4 At 125 feet poorly indurated to well indurated (similar to Run 20
1277 amudstone).
126 —
1271 4/
SILTY SAND (SM); very dense; very dark greenish
128 gray; moist; 70% fine sand and fine to coarse sand size
n indurated fragments of (SM); 30% low plasticity, slow
dilatancy fines; micaceous; poorly indurated; friable
| 129 texture. 100
-50 —_130 A7) SANDY SILTY CLAY (CL/ML); very hard; very dark
/L) greenish gray; moist; 50% fine sand and fine to coarse
131 —[4<7 14 sand size indurated soil fragments; 50% low plasticity,
_ 144/ no to slow dilatancy fines; well indurated (similar to a
¥/ mudstone).
i 132 Driller over drilled
b by 3'.
133
| Borehole terminated at 133 feet. Backfilled boring with 225
| 134 gallons of neat grout consisting of 170 gallons water, 25
B pounds of bentonite powder, 38-47 Ib sacks of portland
| 135—| cement.
-55— i
136 —
137 —
138 —
139 —
—140—
-60— i
141 —
142 —
143 —
144 —
—145
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DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/11/12 10/12/12 81.82 ft NAVD 88 120.0 ft

DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok N. Castro/G. Becker 28 ft

DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation

DRILL BIT SIZE AND TYPE (HOLE DIAMETER)

DRILLING ROD TYPE AND DIAMETER

FIELD LOGGER

4-1/2" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic M. Palmer
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ JINCLINED 5-7/8 x 5-1/8 Steel to 100’ G.T. HONG
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY

4-1/2 x 3-1/2 Core Barrel

BOREHOLE BACKFILL OR COMPLETION
Neat cement grout

GROUNDWATER READING:

DURING DRILLING

AFTER DRILLING (DATE-TIME)

CLASSIFICATION OF MATERIALS
(Description)

Elevation, feet
Depth, feet
Material
Graphics
Sample Location
Sample Number
Recovery, %
Blows per 6 in.
[Blows per ft]
Ngo(ASTM)

PPor TV, tsf

LABORATORY DATA

Water
Content, %

REMARKS

Liquid
Limit
Plasticity
Index
Fines,
% < #200
Other Lab
Tests

I
o

—Asphalt-pavement.

Gravel roadbase.

[LEVEE FILL]

SILTY SAND with Gravel yellowish brown; moist; 60%
fine to coarse sand; 25% fine to coarse, subrounded to
rofunded, hard gravel; 15% no plasticity fines; presence
of mica.

[LEVEE FILL]

g-0.5 sonic casing
it.
Hand auger to 5'

SILTY SAND (SM); yellowish brown; moist; 81% fine
to coarse sand; 14% no plasticity fines; 5% fine,
subrounded to rounded, hard gravel, max. 3/8 in.;
presence of mica.

92

At 9 feet olive gray; 80% fine to coarse sand; 20% no
plasticity fines.

Run 1

14

At 12 feet 70% fine to coarse sand; 20% no plast|C|ty 8

fines; 10% fine to coarse gravel, max.

Run 2

At 14 feet 80% fine to coarse sand; 20% no plasticity

fines. 100

Run 3

At 15 feet dark olive gray; 60% fine to medium sand;
40% no to low plasticity, rapid dilatancy fines;
micaceous; trace fine organic fragments with 3.5" lifts of
Silt with Sand (ML); 75% no plasticity fines; 25% fine
sand; trace fine organic fragments and Silty Sand (SM);
85% fine to medium sand; 15% no plasticity fines.

65

At 15' set casing to
10'.
Run 4
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Levee Crest
2,166,793.84
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County: Sutter
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Levee Station or Milepost: 900+00 Levee Mile:

Levee Segment Reach 13

LOG OF BORING
SL0001_007S
Sheet 1 of 6

Survey Method: GIS/LIDAR Coord. System: CA State Plane Zone Il

Channel / River Name / Feature: Feather River

SBFCA Feather River West Levee
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

Coordinates: Northing: 2,166,793.84 Easting: 6.673,197.52
Latitude: 39.11134 Longitude: -121.60692
Levee Station or Milepost: 900+00 Levee Mile:

Levee Segment Reach 13

- cl 5 . LABORATORY DATA
@ - S 2 | R|EE| =~ | B
£ 3 T3 g E ol 2| X o| @
g < 5E CLASSIFICATION OF MATERIALS 8 2| 51885 Z s ExsS e
S £ | &5 Descriot 2l 5 2120 2 T |85e-288Y 22 REMARKS
= 35 T O (Description) 2l 218lez 2| 5 §~3E£E-Ev @ 0
> ® =0 gl g 81828 _f| A 53—k SF
2 = 5 5 x|Rm % | a| o e s O
i sl & o=
— 20 Run 5
1o
60—
80
— 25— Run 6
QI 55—
'-; 90
== CLAVEY SAND (SC)hara: ove gray: 809 fnato Original ground at
coarse sand; 40% low to medium plasticity, no to slow 28'.
- dilatancy fines; micaceous.
— 30— Run 7
31 SILTY SAND (SM); light olive brown; moist; 80% fine to
50— medium sand; 20% no plasticity fines; micaceous.
32 2 Hard drilling to 34.
33 No recovery 33-40'
— 35 30 At 35-36 soft/quick
advance.
45— 37
40— At 40' set casing to
30"
- a Run 8 o
At 41 feet interbeds of Silty Sand as in 31-41 feet and 40-50' no V'Ibfat'on
a0— Silt (ML) as in 43-44 feet.. ggsghigg‘%e Sopth
under weight of
80 rods.
43 T TSILT with Sand (ML) black; moist; 79% fow piasiicity,
1 ‘| slow to rapid dilatancy fines; 21% fine sand;
44 —- micaceous; presence of fine organic matter; slight 37135 7 | 79
| 1| organic odor.
| 71171+ | At44 feet very dark grayish brown; no organics or
— 45—
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- c|l % . LABORATORY DATA
o - 2l e | R|IEE | B
= 3 |8 8| E o5l 2| R ol @
c e 5< CLASSIFICATION OF MATERIALS s 2 -~ 4 2,8 8y
S £ |22 Descriot 2l 5 2120 2 T |85e-288Y 22 REMARKS
© (=% oo (Description) al a1 8|2zl =%| o gwgg RSy o0
s | & 2O ElE 2882 2 P85 "= 8"
w 8 8 r 52 o o
— 45 T -
| . | organic odor.
| 46 —
35— 47 -
T 80
48 1t
o4
50— At 50" set casing to
4 i gO'. 9
— Jo1 un
51 . Initial recovery
| 3'/10' some sample
30— 52 | fell out of core
RERE barrel. Re-cored
i interval to 60' and
- 53 v recovered §'/1 0,
| SILTY SAND (SM); dark olive gray; wet; 86% fine to however, 2' were
medium sand; 14% no plasticity fines; trace coarse disturbed appears
1 sand; micaceous. 14 as slough.
— 55 50 No recovery
| 55-59.5'
56
25— 57
| 58
| 59
| SILTY SAND with Gravel (SM); olive gray; wet; 65%
— 60— fine to coarse sand; 25% no to low plasticity flnes 15% At 60" set casing to
fine to coarse, rounded hard gravel; presence of mica. 60'.
| Run 10
20—
Poorly Graded SAND with Silt and Gravel (SP-SM); Flapper bit is
dark greenish gray; wet; 60% fine to coarse sand; 30% 70 disturbing sample,
- fine to coarse, rounded, hard gravel, max. 1in.; 10% no request to use
plasticity fines. open bit.
| No recovery
63.5-65'
| { Poorly Graded GRAVEL with Sand (GP); very dark
— greenish gray; wet; 80% fine to coarse, rounded, hard Run 11
gravel; 15% fine to coarse sand; 5% no plasticity fines.
15—
90
4 70 1] Poorly Graded SAND with Silt (SP-SM); very dark
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- cl B . LABORATORY DATA
3 3 Sl 2 | R|EEl | B
= | & =8 8 5 x2S 8 2 9%
s & |85 CLASSIFICATION QF MATERIALS g =z o 8-:0 2 Fl3go ik g8 2 2 REMARKS
s 5 T O (Description) 2 2 | 5 |p2 | 5 |SLSEBIC 53
: | & =9 RIS E 5.
I ((/JU % 04 o o, o (&) & O
-7 :| greenish gray; wet; 90% fine to medium sand; 10% no Run 12
| plasticity fines.
7
10— 72
At 72 feet 90% fine to coarse sand; 10% no plasticity
B fines; trace fine gravel. 98
73 SILTY SAND (SM); greenish gray; wet; 70% fine to
coarse sand; 30% no to low plasticity, slow dilatancy
74 fines; presence of mica.
SILTY SAND with Gravel (SM); greenish gray; wet;
_ 55% fine to coarse sand; 30% fine to coarse gravel,
— in.; 15% no to low plasticity, slow dilatancy At 75' set casing to
s dnes. _ _ __ 70'.
—| ’.= e»4 SILTY GRAVEL with Sand (GM); dark greenish gray; Run 13
76 4] #¢.° moist; 65% fine to coarse, rounded gravel, max.
Je. %4 2.25in.; 26% fine to coarse sand; 14% no to low
5—| o ;".ff. plasticity fines; consolidated, gravels leave pluck marks
77 —#,a% %4 (casts) in matrix when removed.
*: A 86
— a
78 —o o
. )
— . z |
79 o794 14
| 7:.5'..:
— 80— 0! . :
~ g, At 80' set casing to
UL 75'.
_ Dk 19 Run 14
81 7{2‘:'"
_faf :“"
—] L »
0 g2 —gra3d
'3 33
RIS 90
— L)
83 —o ¥ %"
NG
PV
Poorly Graded SAND (SP); dark greenish gray; moist;
| 95% fine to medium sand; 5% no plasticity fines.
— 85— At 85' set casing to
80'".
1 86 Run 15
ST 87
| SILTY SAND (SM); dark greenish gray; moist; 80% fine 92
to medium sand; 20% no plasticity fines; friable texture.
| Well-Graded SAND with Silt and Gravel (SW-SM); dark
89 greenish gray; moist; 66% fine to coarse sand; 25% 9
]tine to coarse gravel, max. 1.5in.; 9% no plasticity
| ines.
— 90— At 90" set casing to
85'.
1 o1 Run 16
-10—
100
] 93
94 CLAYEY SILT with Sand (ML/CL); dark gray; moist;
| VIAA4 ) 85% low plasticity, slow to rapid dilatancy fines; 15%
L gl I
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- cl B . LABORATORY DATA
@ - S 2 | R|EE| =~ | B
218 =g 85|58 F || 8 » | o8
S e 5< CLASSIFICATION OF MATERIALS ol =z sle | 2 5= S xsQ Se
2 £ 8% (Description) ol o | 3|02 L ¢ %52‘1%% o% T REMARKS
© Q =5 p 2l 5 | 8|22 =% o;Eggmc._v o
s | & |=° ElE|213a 2 2 7859 "= 5
m o @ © 04 om o (&) s O
Ll a| o=
— 95 :||fine sand; micaceous; slight organic odor; trace organic At 95' set casing to
fragments. 90'.
96 t 94.5 feet one 1/4 in. diameter root. Run 17
SILTY SAND (SM); dark gray; moist; 30% no plasticity
15— fines; micaceous; presence of finely dessiminated
organics; friable texture; interbedded (0.3'-1.0" thick)
with Poorly graded Sand (SP): dark gray; moist; 95% %6
_ fine to medium sand; 5% no plasticity fines.
—100— At;gO' set casing
to
_ Poorly Graded SAND (SP); dark gray; moist; 95% fine Run 18
101 to medium sand; 5% no plasticity fines; micaceous.
20 402
e - 100
4 La o4 Poorly Graded GRAVEL with Sand (GP); dark gray;
103 — ¢4 moist, 60% fine to coarse, subrounded to rounded
,!"_;’q gravel, max. 1.5 in.; 35% fine to coarse sand; 5% no
- e, + & plasticity fines.
104 7';“"'1
SILTY SAND (SM); dark gray; moist; 80% fine sand;
—105— 20% no plasticity fines; micaceous; poorly indurated; Run 19
friable.
| At 105 feet 85% fine to medium sand; 15% no plasticity Upper 3' disturbed.
106 fines; non-indurated. 6
Poorly Graded SAND with Silt (SP-SM); dark gray;
-25— 107 moist; 93% fine sand; 6% no plasticity fines; 1% flne
rounded, hard gravel. i
Poorly Graded GRAVEL with Sand (GP); dark gray; wet; 100
1 108 60% fine to coarse, subrounded to rounded, hard
gravel, max. 1.25 in.; 35% fine to coarse sand 5% no
| plasticity fines.
109 SILTY SAND (SM); dark gray; wet; 85% fine to medium
sand; 15% no plasticity fines. [
t 108.9 feet lens of fine to coarse gravel, max. 1.25in.
—110— CLAYEY SAND (SC); very dark greenish gray; moist; At 110" set casing
75% fine to coarse sand; 25% low plasticity, no to 100'.
1 111 dilatancy fines; micaceous; over consolidated texture. Run 20
SILTY SAND (SM); dark gray; moist; 80% fine to
medium sand; 20% no plasticity flnes micaceous. /
-30— 112 SILTY SAND with Gravel (SM); dark gray; moist; 70%
fine to coarse sand; 15% fine to coarse, rounded hard
| gravel, max. 3 in.; 15% no plasticity fines.
113 7
| 7/ FAT CLAY (CH); hard; dark greenish gray; 90% high
114 - plasticity, no dilatancy fines; 10% fine sand; micaceous;
7/ blocky texture.
—115— % 100
116 T SANDY SILT (ML); hard: dark greenish gray; 60% iow
-1 | to medium plasticity, slow dilatancy fines; 40% fine
35— 447 —1°f 17| sand; micaceous.
| 118 29 (37| 7
1119
120
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- c 5 . LABORATORY DATA
o - S & R EF -~ B
< @ 34 CLASSIFICATION OF MATERIALS § g > 32 E ; = 2 g &
c - cc > o oo 2o 59 ”
o (0] — [ )] F o oo L2
= | 7 g@ (Description) 2 8 3 4,2< 5 gégg BEEY 538 REMARKS
s | &4 |=© EE 2 8a2z o 3552 538"
] ((/JU ch o= o (&)
—120
1 121 ; Borehole terminated at 120 feet. Backfilled boring with 230
gallons of neat grout consisting of 170 gallons water, 0
B pounds of bentonite powder, 28-47 Ib sacks of portland
-40— cement.
122 —

| 123

| 124

125+

| 126
457 427

| 128

| 129

130

| 131
50 432

| 133

| 134

135

| 136
55 137

| 138

| 139

140

| 141
60 142

| 143

| 144

145
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DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/5/12 10/9/12 81.06 ft NAVD 88 120.0 ft
DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok R. Estrado/E. Jasso
DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation
DRILL BIT SIZE AND TYPE (HOLE DIAMETER) DRILLING ROD TYPE AND DIAMETER FIELD LOGGER
4-1/2" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic M. Weil/G. Hong
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ JINCLINED 5-7/8 x 5-1/8 Steel M. PALMER
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY
4-1/2 x 3-1/2 Core Barrel
BOREHOLE BACKFILL OR COMPLETION GROUNDWATER READING: DURING DRILLING AFTER DRILLING (DATE-TIME)
Cement with Bentonite
- | 5 . LABORATORY DATA
o - 2l e | RIEE | B
) ] —» ®| E£ o s| = et °
c | 2 |£2 CLASSIFICATION OF MATERIALS 8l 2| 21585 2 +3 8«48 8
S £ |85 oo 221818, 2| F 80,054 22 REMARKS
s 5 |&@® (Description) 2 2 | 5|92 | 5 |SLSEBIC 58
s | & |=0 IR L e
I ((/JU % o o m, o o 5 O
1 O-A \sphalt pavement. 4 Run 1
] Gravel road base.
{ SILTY SAND (SM); dense; brown; moist; 70% fineto
medium sand; 30% no plasticity fines.
100
Run
D|ff|cult dr|II|n?
very stiff soil, low
recovery, 2nd
attempt additional
20" recovered.
67
Run 3
. 22
At 12 feet 78% sand; 22% fines.
100
Run 4
‘| SANDY SILT (ML); very dark gray; moist; 55% low
o[l plasticity, slow dilatancy fines; 45% fine sand.
= AT L
SERRN 100
— 18
— 19
— 20
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Elevation, feet

Depth, feet

[
n
=4

N
-

22

33

34

— 35

36

37

38

39

[ 40_,..' ;

41

42

43

44

— 45

c| & . LABORATORY DATA
2 g R |EE ~| B
— 0 @© - los| = - °
© O o e @ - X o| @
5< CLASSIFICATION OF MATERIALS S Z % Qo 'q_; E 5 %x s Se REMARKS
55 (Description) ol @ | 3,2 2| 5 TESERBSLHE 52
5 5 & |3 3| ° |zgsEssEv| &8
=0 ElE| 23872 o 785" ¢ 5
@© © o o o, o (&) & O
(22N )]
| Run 5
SILTY SAND (SM); olive brown; wet; 70% medium
sand; 30% low plasticity fines.
Run 6
At 26 feet moist; very dark gray; 80% medium sand;
20% low plasticity fines.
100
) ) 37
At 28 feet 62% sand; 37% fines; 1% fine gravel.
No Recovery
“[]-T-] SANDY SILT (ML); very dark gray; wet; 68% low Run 7
7411 | plasticity, slow dilatancy fines; 32% fine sand.
e 30 25| 3 |68
, : 40
No Recovery
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
8 - 2l 2 [ R|IEE| | B
< § 3 CLASSIFICATION OF MATERIALS § g > 52 E ; = g g =
c - P z O 2 5 | B X|lw %)
o Q - [ )] = e o Feq 4L
2 £ |5 @ (Description) o © | 3 5‘,%’ 3:5 5 |& 33 € ‘5%_2“\'} 58 REMARKS
> © =5 & 2| g/28 B| 4 SECSSETL Y| S+
2 a Sl ElciemZ| a8~ | &6
Ll a| o=
4 7| SILTY SAND (SM); brown; wet; 70% medium sand; Run 8
30% low plasticity fines.
35— 46
- 47
100
— 48
— 49
T 307 T TSANDY SILT (MU); brown; wet. 56% low plasticity fines; Run9
411 | 44% fine to medium sand.
30— 51 s
| os2 L 20| 2 |56
, : 60
| 53 7._.' IS
— 54
TS T Run 10
25— 56 i
————————————— —————— — — 40
SILTY SAND (SM); very dark greenish gray; wet; 85%
— medium sand; 15% low plasticity fines.
N | Well-Graded GRAVEL with Sand (GW); very dark
greenish gray; wet; 80% gravel; 17% coarse sand; 3%
- no plasticity fines.
Poorly Graded SAND with Silt and Gravel (SP-SM); Run 11
very dark 9reenish gray; wet; 53% medium to coarse
20— 61 sand; 37% gravel; 10% no plasticity fines.
- 62
50
- 63 10
— 64
T 5= ® T Well-Graded GRAVEL with Sand (GW); very dark gray; Run 12
*':: wet; 70% gravel; 25% coarse sand; 5% no plasticity It_orv recov%rt))/I du?
_ —» 9@} fines. o large cobble a
15 66 AW tip (not good for
LY sieve analysis).
30
L 70_.'.'.!"‘
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
8 - 2l 2 | RIEE | B
21 8 =8 g5l x> | || 9%
5 = glg_ CLASSIFICATION OF MATERIALS 38 =z 8% w| F b 2o o) -] 5S Sa REMARKS
5 32 |=@ (Description) o 2| 3|22 5 ‘:'69'3E‘&S-o_",;_“\i/t 58
3 e |20 s 2| §|358 =3 zteESErv 2S¢
2 a ELE | L5mZ| & 8=z X B
w a8 m—
T 7 ‘| Poorly Graded SAND (SP); very dark 9reen|sh gra Run 13
wet; 90% medium to coarse sand; 5% gravel;
10— 71 plasticity fines.
- 72
100
1 ’.'5. 44 Poorly Graded GRAVEL with Silt and Sand (GP-GM);
e )4 dark gray; wet; 65% gravel; 25% coarse sand; 10%
_| 74 —%,%4]4 low plasticity fines.
o, Fle
e 4
—_ 75—;: i Run 14
ot
»a¥
5 76 h2es:
e, 4
_e -
- 77 oa¥?
- j
~d gt
— 78 7.1 4
[ MR
Kaldd
- 79 vl
o
BN
| fa™t
T 80 ’.ﬂ.‘._-.', Poorly Graded GRAVEL with Sand (GP); dark greenish Run 15
Tare. @4 gray; wet, 65% gravel; 31% coarse sand; 4% no
0— 81 %4 plasticity fines.
., ‘e
"s:‘.ﬂu
— 82 —wref 4
LR
ot d 100
| g3 Ra¥:
SILT (ML); dark greenish gray; moist; 95% no dilatancy
7 fines; 5% fine sand.
- 84
T 857 Run 16
5— 86
4 87 32|43 |12
i 42
- 88—
- 894
T 907 Run 17
b At 90' add casing
from 75' to 90'.
{ SILTY SAND (SMy; very dark gray; moist; 80% fineto
medium sand; 20% no plasticity fines; micaceous; with
a few 1" thick interbeds of Sandy Silt (ML); 60% no 80
plasticity fines; 40% sand.
At 93.5 feet a 2" lens of fine to coarse, round, hard
gravel, max. 1.5 in
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- | 5 . LABORATORY DATA
o - 2l e | R|IEE | B
= e | =4 g E legl 2| | ow a
g ; glg_ CLASSIFICATION OF MATERIALS § z % g’_g |(/_) |2 o) c:E'.U % -] w"§ Sa REMARKS
5§ | & |Z8 (Description) 22 g|ef % 5 SE3ERREV 88
s | &4 |=© E|l £ 8|82 2| & F355R "¢ 5
w ((/JU % 1 o= o &]
—— 95
45— 96
80
1007 Run 18
-20— 101 At 101 feet 75% fine to medium sand; 15% no plasticity
fines 10% fine, round, hard gravel.
B Poorly Graded GRAVEL with Silt and Sand (GP-GM);
7nvery dark gray; moist; 50% fine to coarse, rounded,
\Pard gravel; 40% fine to coarse sand; 10% no plasticity[
ines.
FAT CLAY (CH); stiff; grayish green; moist; 90% slow
/ dilatancy fines; 10% fine sand. 58 3359 31
25— 106 / 105.75' bit block
) off, no recovery to
110"
- 107 /
— 108 %
w22 S
A7) SANDY SILTY CLAY (CL/ML); stiff; grayish green;
Va7 moist; 70% low plasticity, medium to high dry strength,
11044 14 slow dilatancy fines; 30% fine sand. B
e un
1777 R
1 -111.5") lost
30— 1M due to mixing with
YA slough.
- M2 v
- M3 5
— 14
——15—54 85
SILTY SAND (SM); grayish green; moist; 65% fine
-35— 116 sand; 35% no to low plasticity, medium dry strength,
slow to rapid dilatancy fines.
- 117
— 118 " . .
At 118 feet a 6" lens of (SM) 75% fine to coarse sand;
25% no plasticity fines; SM as in 115.5 with 1-3"
| 119 interbeds of SMas in 118 to 118.5.
120 :| At 119.5 feet Sand Lean Clay (CL); very stiff; 78% low
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- c 5 . LABORATORY DATA
o - S & R EF -~ B
< § 3 CLASSIFICATION OF MATERIALS g g > 52 E ; = g g =
c - cc > o oo 2o 59 ”
o (0] — [ )] F o O8N H42
b= = rE‘B' & (Description) 2 2 § 2 < 5 g é% EQ § o% EE REMARKS
s | &4 |=© EE 23832 o ~35327 4«5
w ((/JU % o=
120 \tso rr:jedium plasticity, no to slow dilatancy fines; 30% finel
7 and.
40— 121
i Borehole terminated at 120 feet. Backfilled boring with
- 122 + 250 gallons of neat grout consisting of 200 gallons
i water, 45 pounds of bentonite powder, 40-47 Ib sacks of
portland cement..
— 123 —
— 124 —
——125—
45— 126 —
— 127 —
— 128 —
— 129 —
——130—
50— 131 —
— 132 —
— 133 —
— 134 —
——135—
55— 136 —
— 137 —
— 138 —
— 139 —
——140—
60— 141 —
— 142 —
— 143 —
— 144 —
—145
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DATE STARTED DATE COMPLETED GROUND ELEVATION ELEVATION DATUM TOTAL DEPTH OF BORING
10/9/12 10/10/12 58.52 ft NAVD 88 97.5 ft

DRILLING CONTRACTOR DRILLER'S NAME HELPER'S NAME TOTAL DEPTH OF FILL
National J. Marok N. Castro/G. Becker 0 ft

DRILLING METHOD DRILL RIG MAKE AND MODEL CONSULTANT COMPANY
Sonic Geoprobe 8140 LC #34 URS Corporation

DRILL BIT SIZE AND TYPE (HOLE DIAMETER)

DRILLING ROD TYPE AND DIAMETER

FIELD LOGGER

4-1/2" Sonic Corebarrel/6-1/4 csg bit 3-1/2" Sonic M. Palmer
CASING TYPE, DIAMETER, INSTALLATION DEPTH FIELD LOG REVIEWER
VERTICAL [ JINCLINED 5-7/8 x 5-1/8 Steel to 80' G.T. HONG
SAMPLER TYPE(S) HAMMER TYPE, MAKE/MODEL, WEIGHT/DROP HAMMER EFFICIENCY

4-1/2 x 3-1/2 Core Barrel

BOREHOLE BACKFILL OR COMPLETION

GROUNDWATER READING: DURING DRILLING

AFTER DRILLING (DATE-TIME)

Neat cement Bentonite grout

SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- cl 5 . LABORATORY DATA
8 - Sl 2 | R |IEF | B
2 2 159 g E S5l =2 TR a
c “ 5c CLASSIFICATION OF MATERIALS 3| 2 R e P Z o 8
S £ |85 Descriot 21 51 2120 @ K 8028 8Y -7 REMARKS
S o |80 (Description) 3 3| 8|22 %| 5 |SL3EEREV| 820
s | & |=° El E| 832 F| o P55 "« 3
w 3 8 r 52 o o
— 0 3: AC. 0-0.5 sonic core
7 SILTY SAND (SM/ML); dark yellowish brown; moist; 0.5-6 hand auger,
1 55% fine sand; 45% no to low plasticity, rapid dilatancy bagged
_ fines; micaceous.
2
3 100
55—
4
- 5_
6 Run 1
7
8 50
50—
9
— 10— ;?6'10' set casing to
11 Run 2
12
— 90
13 At 13 feet moist to wet.
45—
14
7_ 15— At 14.5 feet low plasticity, slow to rapid dilatancy fines.
At 15 feet wet. Run 3
16
17 31128 | 3
— 20
18
40—
19 SILT (ML); dark yellowish brown; wet; 89% no plasticity
- 7 fines; 11% fine to medium sand; micaceous.
— 20
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- | 5 . LABORATORY DATA
o - 2l e | R|IEE | B
w— 8 -0 @ £ O] S et °
e | £ |22 CLASSIFICATION OF MATERIALS sl 2 2188 5| 2 ls2 2.8 8
S < |88 ' 412 1218, 2  F |8Eo 258 22 REMARKS
] 5 |&@® (Description) 2 2 | 5 |p2 | 5 |SLSEBIC 58
s | & |0 AL e S
o chu % o EE o o 5 O
— 20 | Run 4
21 —
22 —
— : 95
23 —
35— :
24 — 89
B 25i Run 5
26 —
27 —
| J 100
28 —
30— | At 28.5 feet wet; 86% no plasticity fines; 14% fine to
29 — medium sand; micaceous. 35|32 2 |86
B 3°f Run 6
31 4
32 4
— b 90
33
25— 7
34
B 35i Run 7
36 1
37 1
| J 100
20— %/ SILTY SAND (SM); very dark greenish graY; moist;
80% fine sand; 20% low plasticity, rapid dilatancy fines;
» ] organic odor; micaceous.
B La ._..', SILTY GRAVEL with Sand (GM); very dark greenish
— 40— @4 gray; wet; 65% fine to coarse, rounded, hard gravel, At 40' set casing to
| o %24 max. 1.5in.; 20% fine to coarse sand; 15% no 35"
e, <& plasticity fines; micaceous. Run 8
a1 7'5“':1
-0
_ ~og’
42 e
La ._-.', Poorly Graded GRAVEL with Sand (GP); wet; 75% fine
ve g 4 0 coarse gravel, 20% fine to coarse sand; 5% no 60
plasticity fines; micaceous; slight organic odor.
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- cl B . LABORATORY DATA
o s 2l e | R|IEE | B
= 3 |8 gl E| 2o 2| | = o o
c “ 5< CLASSIFICATION OF MATERIALS S Z % el ('/_) ,2 a—,o— %x s S e REMARKS
S . | &g L a LEo |8 @
s £ 88 (Deserpton) 5 3558 5 5B3EREEY g
s | & |=9° E £ 838 2|2 F857a "¢ 5
w ((/JU % 1 o= o (@)
45 At 45' set casing to
I 45",
_ Run 9
" it
I oorly Graded SAND with Silt (SP-SM): olive brown: isturbed an
Poorly Graded SAND with Silt (SP-SM); olive brown; ISturbe )
47 moist, 90% fine to medium sand; 10% no plasticity g%:}amp;fgegit:
_ fines; few thin (1") interbeds of Sandy Silt (ML); 100 advagncement 9
presence of mica. .
48
10—
49
Sy Run 10
— Poorly Graded SAND with Gravel (SP); greenish gray;
51 wet; 60% fine to coarse, rounded to subangular, hard
sand; 35% fine to coarse, rounded to subangular
= gravel, max. 1in.; 5% no plasticity fines.
52
— 84
53 SILTY SAND (SM); greenish gray; wet; 70% fine to
5— medium sand; 30% no plasticity fines; micaceous;
54 several 0.1' lenses of coarse sand with gravels, max.
3/4in.
— -nELASTIC SILT (MH); gray; wet; 95% low to medium \ :
B plasticity, medium dry strength, slow dilatancy fines; é(t)'SS set casing to
5% fine sand; slight organic odor. Run 11
Poorly Graded SAND with Silt (SP-SM); very dark
_ greenish ?ray wet; 90% fine to medium sand; 10% no
plasticity fines; micaceous; scattered thin (0.1- ‘0. 2')
57 lenses of Silty'Sand (SM); 85% fine to medium sand;
_ 15% no plasticity fines; and Sandy Silt (ML); 60% no to 100
58 low plasticity fines; 40% sand.
o p—
59
— 60— At 60" set casing to
| 55'.
61 Run 11
62 At 61.99 feet one hard, subangular 3" cobble. /1
- SILTY SAND (SM); very dark greenish gray; wet; 83% 92
63 fine to medium sand; 17% no plasticity fines; 17
5 micaceous; slight organic odor.
64
— 65— 77 1\At 64.8 feet one hard, rounded 2 in. gravel. /1 At 65' set casing to
— 177/ LEAN CLAY with Sand (CL); soft; dark greenish gray; 60'".
wet; 85% low to medium plasticity, no to slow dilatancy Run 12
fines; 15% fine sand; slight organic odor.
I SILTY SAND (SM); very dark greenish gray; wet; 60%
fine sand; 40% no plasticity fines; micaceous.
B Interbedded (SM) and (SP); 6"-12" beds; very dark 100
greenish gray; wet; micaceous; Silty Sand (SM); 80%
10— fine to medium sand 20% no plastlcny fines and Poorly
Graded Sand with Silt (SP-SM); 90% fine to medium
sand; 10% no plasticity fines.
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- | 5 . LABORATORY DATA
o - 2l e | R|IEE | B
= 3 |8 8| E o5l 2| R ol @
c e 5c CLASSIFICATION OF MATERIALS s 2 -~ 4 2,8 8y
2 £ |88 (Descripti o o | 522 2% 852288 18 REMARKS
S g © ption) 2 88|25 2| 5 |S23EgEsy| B2
s | & |20 EE|858 7 ¢ "85 < 8"
] ((/JU U(g o o= o (&) ©
A At '70' set casing to
Poorly Graded SAND with Silt (SP-SM); very dark e 13
I greenish gray; wet; 90% fine to medium sand; 10% no
| plasticity fines; micaceous.
72
— 100
73
15— % 2% ! Poorly Graded GRAVEL with Silt and Sand (GP-GM);
74 —¢'¢lq very dark greenish gray; 70% fine to coarse,
_ RLARIL subangular to subrounded gravel, max. 1.25in.; 20%
e, L*4 fine to coarse sand; 10% no to low plasticity fines;
- 75_": {4 presence of mica. At 75' set casing to
| oy 70'.
9
76 —orat Run 14
»al¥
- e 94
77 <%
| HOS00
na¥ 94
78 Ty gl
20— 19,7 4fa
79 2w
| SILTY SAND with Gravel (SM); very dark greenish gray;
— moist; 50% fine to coarse sand; 30% no to low
L plasticity fines; 20% fine to coarse, subangular to
subrounded gravel; micaceous. Run 15
7] Poorly Graded SAND with Gravel (SP); very dark
greenish gray; moist; 80% fine to medium sand; 15%
_ fine to coarse gravel, max. 1.25 in.; 5% no plasticity
fines; presence of mica.
SILTY SAND with Gravel (SM/SC); very dark greenish 20
. gray; 58% fine to medium sand; 22% gravel; 20% low 920
plasticity, slow dilatancy fines; micaceous; friable.
0.1-0.2' interbeds grayish green; moist; micaceous; Silty
-25— Sand (SM/SC); friable; 60% fine to medium sand; 40%
low plasticity, slow dilatancy fines and Sandy Lean Clay
(CL); hard 65% low plasticity fines; 35% fine sand.
- At 85' set casing to
— 80'.
Run 16
| 100
Stopped coring,
driller thought core
— 111 SILT with Sand (ML); very stiff to hard; grayish green; Eargel was g“"' just
88 — |.1°|°| moist, 75% low to medium plasticity, no to slow Rar 1g7roun :
g dilatancy fines; 25% fine sand; over consolidated; un
-30— T blocky texture.
89 |
— 90— 27139 9
91 —
| J 85
92 |
93 1|
-35— 1
7} CLAYEY SAND (SC/CL); very stiff to hard; grayish
- green; moist; 55% fine to coarse sand; 45% low to
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SUTTERBUTTETEMPORARYBORINGLOG; GINTSBFCA; SUTTERBUTTELIBRARY10012012.GLB;

- c|l % . LABORATORY DATA
o - 2l e | R|IEE | B
= § -3 CLASSIFICATION OF MATERIALS § g > 52 E ; = g g =
S - 5< z o 5 E %68 @
o (0] — [ )] F o =0 BBy 2
= | £ g@ (Description) 2 2 308 <5 gpi%g LEY 538 REMARKS
s | & |=° El E| 8|32 Z| o 5558 |~x 8"
w 8 8 r 52 o o
— 95 774 \medium plasticity, no to slow dilatancy fines; presence /
- 7 71 \of mica; blocky texture; over consolidated.
96 — LEAN CLAY with Sand (CL); very stiff to hard; grayish
| | green; moist; 75% low to medium plasticity, no to slow 85
dilatancy fines; 25% fine sand; over consolidated;
97 —~ blocky texture.
98 — . ) ) .
Borehole terminated at 97.5 feet. Backfilled boring with 185
-40— gallons of neat grout consisting of 148 gallons water, 30
99 — pounds of bentonite powder, 30-47 Ib sacks of portland
_ i cement.
—100—
101 —
102 —
103 —
-45— :
104 —
—105—
106 —
107 —
108 —
-50— :
109 —
—110—
111 —
112 —
113 —
-55— :
114 —
—115—
116 —
117 —
118 —
-60— :
119 —
—120
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Geocon Consultants, Inc

3160 Gold Valley Drive, Suite 800
Rancho Cordova, CA 95742
Telephone: 916-852-9118

I GEOCON Fax: 916-852-9132

Sheet 1 of 2
Specimen o oepnty | SRR || PRt | Spate | "8 | ontem | et

848+00_06_25-30 26 39 27 12 29.2
848+00_10_45-50 47 33 30 3 39.5
848+00_13_60-65 63 27 24 3 138 | 13.7
848+00_21_120-130 127 46 34 12 30.2
856+00_02_05-10 8 22.5
856+00_04_15-20 18 44 29 15 415
856+00_05_20-25 23 23.0
856+00_08_35-40 38 12.5
856+00_15_70-75 73 20.6
856+00_17_80-85 82 41 32 9 31.3
856+00_18_85-90 86 36.1
856+00_18_85-90 88 97.0
866+00_05_25-30 27 33 22 11 22.7
866+00_06_30-35 34 12.9
866+00_10_50-60 57 2.1
866+00_12_70-80 74 3.1
866+00_15_100-110 105 14.3
866+00_15_100-110 109 22.8
866+00_16_110-115 112 29 26 3 450 | 244
866+00_18_120-125 121 25.2
866+00_19_125-135 126.5 71 34 37 36.6
866+00_19_125-135 130 40 31 9 29.5
879+00_01_00-05 25 8.2
879+00_03_10-15 115 42 28 14 33.0
879+00_05_20-25 22 47 33 14 48.5

o 879+00_06_25-30 27 32 28 4 40.4

A 879+00_09_40-45 42 9.5

5 879+00_11_50-55 52 4.8

& | 879+00_14_65-70 68 45

3 879+00_16_75-80 77 46 32 14 43.8

o 893+00_08_30-40 32 44.9

z 893+00_08_30-40 38 26 27 NP 26.8

& 893+00_10_50-60 52 36.9

g 893+00_10_50-60 57 27 26 1 29.9

e 893+00_10_50-60 59.5 40.3

= 893+00_12_70-75 73 3.2

| 893+00_15_95-105 104 19.5

i 893+00_18_116-120 117.5 30 24 6 11.7

| 893+00_19_120-125 122 98.8

g 900+00_01_05-10 8 13.5

2 900+00_07_30-40 32 20.2

8 900+00_08_40-50 44 35 28 7 78.7 | 37.0

&

%]

Summary of Laboratory Results

Project: Feather River West Levee Reach 13
Location: i

Project Number: Project No. S9197-06-26
URS Project No. 17326868
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Specimen ID Depth (ft) IT_I|qmu :? Pll?ritiitc Plﬁ%tgty %ﬁii‘,{? %S<iZ\2/S ° Cvg:[,a}lg‘;;r‘t Dry(l;sfr)]sity
900+00_09_50-60 54 13.9
900+00_13_75-80 79 13.9
900+00_15_85-90 89 9.3

900+00_19_105-110 106 6.2
900+00_20_110-120 118 37 30 7 294
914+50_03_10-15 12 22.2
914+50_06_25-30 28 36.8
914+50_07_35-40 37 25 22 3 67.6 30.2
914+50_09_50-55 52 20 18 2 55.8
914+50_11_60-65 63 9.6
914+50_15_80-85 82 4.0
914+50_16_85-90 87 43 31 12 31.6
914+50_17_90-100 97 18.7
914+50_18_100-110 105 59 28 31 33.2
922+00_03_15-20 17 28 25 3 30.5
922+00_04_20-25 24 89.3
922+00_05_25-30 29 32 30 2 86.4 354
922+00_11_60-65 63 17.2
922+00_15_80-85 82 20.2
922+00_17_87.5-97.5 90 39 30 9 27.0

5

&

g

o

5

s

o

v

4

i

3

2 Geocon Consultants. Inc Summary of Laboratory Results
E 3160 Gold Valley Drive, Suite 800

2 @ Rancho Cordova. CA 95742 Erojtetgt: Feather River West Levee Reach 13
5 y ocation:

> Telephone: 916-852-9118 Project Number: Project No. S9197-06-26

I GEOCON Fax: 916-852-9132 URS Project No. 17326868
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Pl FOR DWR-URS S9197-06-26 FEATHER RIVER WEST LEVEE REACH 13.GPJ US LAB.GDT 11/2/12

60 /
CL @ /
50 A
P /
L
A /
s 40
T /
|
c /
130 7
Y /
|
N 20 /'
D
E /
X
/ *
10 /
CL-ML ML
L0y )
0
0 20 40 60 80 100
LIQUID LIMIT
Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index Sieve
o 848+00_06_25-30 26 39 27 12
X 848+00_10_45-50 47 33 30 3
A 848+00_13_60-65 63 27 24 13.8 SILTY SAND(SM)
* 848+00_21_120-130 127 46 34 12

&

Geocon Consultants, Inc

3160 Gold Valley Drive, Suite 800
Rancho Cordova, CA 95742
Telephone: 916-852-9118

GEOCON Fax: 916-852-9132

ATTERBERG LIMITS

Project: Feather River West Levee Reach 13
Location: i

Project Number: Project No. S9197-06-26
URS Project No. 17326868




Pl FOR DWR-URS S9197-06-26 FEATHER RIVER WEST LEVEE REACH 13.GPJ US LAB.GDT 11/2/12

60 /
CL @ /
50 A
P /
L
A /
s 40
T /
[
c /
T30 <
Y /
[
N 20 /'
D /
E
X / i
10 / X
CL-ML % @ @
0
0 20 40 60 80 100
LIQUID LIMIT
Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index Sieve
o 856+00_04_15-20 18 44 29 15
X 856+00_17_80-85 82 41 32 9

&

GEOCON Fax: 916-852-9132

Geocon Consultants, Inc
3160 Gold Valley Drive, Suite 800

Rancho Cordova, CA 95742

Telephone: 916-852-9118

ATTERBERG LIMITS

Project: Feather River West Levee Reach 13
Location: i

Project Number: Project No. S9197-06-26
URS Project No. 17326868




Pl FOR DWR-URS S9197-06-26 FEATHER RIVER WEST LEVEE REACH 13.GPJ US LAB.GDT 11/2/12
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Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index Sieve
o 866+00_05_25-30 27 33 22 11
X 866+00_16_110-115 112 29 26 3 45.0 SILTY SAND(SM)
A 866+00_19_125-135 126.5 71 34 37
* 866+00_19_125-135 130 40 31 9
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ATTERBERG LIMITS

Project: Feather River West Levee Reach 13
Location: i

Project Number: Project No. S9197-06-26
URS Project No. 17326868
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LIQUID LIMIT
Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index | gieve
o 879+00_03_10-15 11.5 42 28 14
X 879+00_05_20-25 22 47 33 14
A 879+00_06_25-30 27 32 28 4
* 879+00_16_75-80 77 46 32 14
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3160 Gold Valley Drive, Suite 800

@ Rancho Cordova, CA 95742
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ATTERBERG LIMITS

Project: Feather River West Levee Reach 13
Location: i

Project Number: Project No. S9197-06-26
URS Project No. 17326868
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LIQUID LIMIT
Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index | gieve
o 893+00_08_30-40 38 26 27 NP
X 893+00_10_50-60 57 27 26 1
A 893+00_18_116-120 117.5 30 24 6
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Project: Feather River West Levee Reach 13
Location: i

Project Number: Project No. S9197-06-26
URS Project No. 17326868
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LIQUID LIMIT
Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index Sieve
[ J 900+00_08_40-50 44 35 28 7 78.7 SILT with SAND(ML)
X 900+00_20_110-120 118 37 30
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Project: Feather River West Levee Reach 13
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LIQUID LIMIT
Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index Sieve
® 914+50_07_35-40 37 25 22 3 67.6 SANDY SILT(ML)
X 914+50_09_50-55 52 20 18 55.8 SANDY SILT(ML)
A 914+50_16_85-90 87 43 31 12
* 914+50_18_100-110 105 59 28 31
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Sample No. & Depth (ft.) | Liquid | Plastic Plasticity| %,5ass Unified Soil Classification Description
Limit Limit | Index Sieve
Y 922+00_03_15-20 17 28 25 3
X 922+00_05_25-30 29 32 30 86.4 SILT(ML)
A 922+00_17_87.5-97.5 90 39 30
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ATTERBERG LIMITS

Project: Feather River West Levee Reach 13
Location: i

Project Number: Project No. S9197-06-26
URS Project No. 17326868




U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER

6 43 2 T 1238 3 4 6 5101416 59 30 4o 50 gp 100449200
100 I g X\L\ TTITTETTT TT TTOT TTTT T 1T
% N
% i N i i
o TR
80 : :
75 ? ?
K § i
70 ; :
— 65 : : :
I z : : na Sk z
: : : N :
2 60 : : . : :
£ | | A b i
> : : : : :
o : z z \ :
% 5o f f JINS z |
P : : : : :
™ : : : N : :
= 45 - - . : :
Z : : : : :
L : : : : \ :
£ 40 : : : Ny :
K : z z z K :
3 ; ; ; ; ;
30 \“k
2 EANil
15
z z z z e
10 :
5
0 N B B B N
N 100 10 1 0.1 0.01 0.001
?' GRAIN SIZE IN MILLIMETERS
8
o COBBLES GRAVEL_ _SAND - SILT OR CLAY
& | coarse | fine coarse | medium | fine
5 Sample No. & Depth (ft.) Classification LL PL Pl Cc | Cu
% ] 856+00_08_35-40 38 1.16 | 9.47
§ b 4 856+00_15_70-75 73
&
5
2
gl Sample No. & Depth (ft.) D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
>
4 856+00_08_35-40 38 375 0.564 0.197 279 59.6 12.5
E b 4 856+00_15_70-75 73 375 4.63 0.222 39.7 39.7 20.6
wf
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§' GRAIN SIZE IN MILLIMETERS
5
o COBBLES GRAVEL_ _SAND - SILT OR CLAY
& | coarse | fine coarse | medium | fine
5 Sample No. & Depth (ft.) Classification LL PL Pl Cc | Cu
|e 866+00_06_30-35 34
g X 866+00_12_70-80 74 WELL-GRADED GRAVEL with SAND(GW) 2.72 | 46.50
T1A|  866+00_15_100-110 105
5
z
zf Sample No. & Depth (ft.) D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
>
5 866+00_06_30-35 34 2 0.32 0.208 0.0 871 12.9
E X 866+00_12_70-80 74 50 15.797 3.823 0.34 67.4 29.5 31
EIA 866+00_15_100-110 105 25 0.651 0.321 8.2 77.5 14.3
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§' GRAIN SIZE IN MILLIMETERS
5
o COBBLES GRAVEL_ _SAND - SILT OR CLAY
& | coarse | fine coarse | medium | fine
5 Sample No. & Depth (ft.) Classification LL PL Pl Cc | Cu
|e 879+00_01_00-05 2.5 157 | 4.41
B b 879+00_09_40-45 42 1.84 | 6.39
; A 879+00_11_50-55 52 WELL-GRADED GRAVEL with SAND(GW) 1.32 | 39.28
>
z
zf Sample No. & Depth (ft.) D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
>
5 879+00_01_00-05 2.5 25 0.398 0.238 0.09 12.6 79.2 8.2
E b 4 879+00_09_40-45 42 4.75 0.502 0.27 0.079 0.0 90.5 9.5
la|  s79+00.11 505 52 50 11.498 2.108 0.293 59.3 35.9 438
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COBBLES

coarse |

fine

coarse |

medium | fine

SILT OR CLAY

Sample No. & Depth (ft.)

Classification

LL

PL

PI

Cc Cu

® 893+00_08_30-40 32

X 893+00_10_50-60 59.5

A 893+00_15_95-105 104

ample No. & Depth (ft.)

D100

D60

D30 D10

%Gravel

%Sand

%Silt

%Clay

893+00_08_30-40 32

9.5

0.134

0.1

55.1

44.9

893+00_10_50-60 59.5

25

0.128

5.6

54.1

40.3

893+00_15_95-105 104

37.5

4.1

0.302

37.9

42.6

19.5

GRAIN SIZE URS-DWR S9197-06-26 FEATHER RIVER WEST LEVEE REACH 13.GPJ US LAB.GDT 11/2/12
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3160 Gold Valley Drive, Suite 800
Rancho Cordova, CA 95742
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§' GRAIN SIZE IN MILLIMETERS
8
o COBBLES GRAVEL_ _SAND - SILT OR CLAY
& | coarse | fine coarse | medium | fine
5 Sample No. & Depth (ft.) Classification LL PL Pl Cc | Cu
|e 900+00_07_30-40 32
B b 900+00_15_85-90 89 1.49 | 21.63
THA|  900+00_19_105-110 106 1.23 | 3.07
>
2
gl Sample No. & Depth (ft.) D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
>
[ 900+00_07_30-40 32 9.5 0.293 0.14 0.3 79.6 20.2
E b 4 900+00_15_85-90 89 375 1.871 0.491 0.086 246 66.2 9.3
EIA 900+00_19_105-110 106 125 0.468 0.295 0.152 1.2 92.7 6.2
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§' GRAIN SIZE IN MILLIMETERS
8
o COBBLES GRAVEL_ _SAND - SILT OR CLAY
& | coarse | fine coarse | medium | fine
5 Sample No. & Depth (ft.) Classification LL PL Pl Cc | Cu
|e 914+50_06_25-30 28
g b 4 914+50_09_50-55 52 SANDY SILT(ML) 20 18 2
14
2
gl Sample No. & Depth (ft.) D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
E ® 914+50_06_25-30 28 19 0.214 0.9 62.2 36.8
TIm| 01445009 5055 52 475 0.092 0.0 44.2 55.8
<<
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§' GRAIN SIZE IN MILLIMETERS
8
o COBBLES GRAVEL_ _SAND - SILT OR CLAY
& | coarse | fine coarse | medium | fine
5 Sample No. & Depth (ft.) Classification LL PL Pl Cc | Cu
% ® 922+00_04_20-25 24
§ X 922+00_15_80-85 82
&
g
S
gl Sample No. & Depth (ft.) D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
E ® 922+00_04_20-25 24 4.75 0.0 10.7 89.3
E X|  922+00_15.80-85 82 25 1.291 0.254 21.6 58.2 20.2
wiff
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