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GEOTECHNICAL INVESTIGATION
Auburn-Folsom Road Widening Project
Placer County, California 1P2/302/30

Introduction

A limited study of subsurface materials and conditions has been completed at the
above site in accordance with the agreement between Dokken Engineering and Taber
Consultants. The purpose of this study is to provide soils criteria for use in design of
proposed modifications/improvements associated with new roadway widening.
Limitations of this work are discussed in the attached “General Conditions.”

It is understood that the project has been separated into three phases as
follows:

« Phase 1: The existing roadway will receive an overlay from Bell Avenue
(Sta. 68+88) to Country Court (Sta. 78+00). The roadway will then be
reconstructed to the ultimate width (76 feet) from Country Court
(Sta. 78+00) to Fuller Drive (Sta. 100+95). From Fuller Drive (Sta. 100+95)

to Douglas Boulevard (Sta. 114+00) the existing roadway will also receive an
overlay.

» Phase 2: The existing roadway will be reconstructed to the ultimate width
(76 feet) and ultimate profile from the Baldwin Reservoir Canal (Sta. 4+52)
to Woodchase Drive (Sta. 31+50). From Woodchase Drive to station 37+38

a taper will be constructed to conform to the existing two lane Auburn
Folsom Road section.

« Phase 3: The existing roadway will be reconstructed to the ultimate width
(76 feet) and ultimate profile from Woodchase Drive (Sta. 31+50) to just
north of Country Court (Sta. 81+13). Both ends of Phase 3 will conform to
previously constructed Phase 1 and Phase 2 ultimate width sections.

This report supercedes our draft report dated August 11, 2003.

Site and Project Description

The project is located in southeast Placer County, adjacent west of Folsom Lake
(see Figure-1). The project corridor and surrounding vicinity is characterized by gently
to moderately rolling terrain common to the foothills of the Sierra Nevada. Natural
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surface drainage, provided by ephemeral streams, trends to the west-southwest toward
the American River.

The project extends along Auburn-Folsom Road for a distance of 11,417L.f.
from near the Placer/Sacramento County line on the south (Sta. 0+00) to Fuller Drive
on the north (Sta. 114+17+). It is understood that the project will also include some
minor improvements (e.g., sidewalks, pavement overlay) to the existing roadway north
of Fuller Drive extending to Douglas Boulevard. The existing roadway is an asphalt
paved traveled-way on order of 40-45xft wide providing a single lane of traffic in each
direction with various left/right turn lanes and intermittent center merge lane. An
additional lane in each direction is present north of approximate Sta. 96+50, where
total road width is on order of 100+ft.

From the beginning of the project north to Sta. 62+00+, the existing roadway is
constructed in alternating combinations of cut and fill sections. These cuts vary up to
18-20+ft height at slopes as steep as 34h:1v, but are more typically at 1:1 to 1¥ah:1v.
Fills within this segment are up to 10xft high at slopes of 2h:1v, or flatter. No
significant instability of existing cut and fill slopes was observed and such slopes appear
to have performed satisfactorily with only minor sloughing/erosion. North of
Sta. 62+00+%, Auburn Folsom Road iS at/near existing natural ground surface with areas
of only minor cut/fill (on order of 3ft or less).

Surface drainage is typically provided by shallow ditches along the sides of
existing roads. Various culverts are also present along the alignment, most significantly
a double concrete box culvert at a water canal (approximate Sta. 4+40) and a 3ft

diameter CMP culvert at Linda Creek (approximate Sta. 81+60). Both the canal and
creek flow southwesterly.

The proposed project is shown on an undated/untitled preliminary plan drawing
(received electronically on July 22, 2003) by Dokken Engineering. Auburn Folsom Road
is typically shown to be widened on both sides to a total width typically varying between
80=xft to 100xft., locally wider to include various turn/merge lanes at intersections.
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North of Linda Creek (Sta. 81+60), finished pavement grade is typically indicated to be
at or slightly above existing. Elsewhere along the alignment, finished pavement grade
will vary to as much as 6xft above and 14+ft below existing. It is expected that
materials generated for new cuts will exceed fill requirements for this project.

Preliminary project “Cross Sections” (68 sheets) dated July 11, 2003 by Dokken
Engineering show the following cut/fill relationships with respect to existing ground
surface along Auburn Folsom Road.

. Maximum Cut Height | Maximum Fill Height

Station Interval (f) (ft)
1+00 to 9+00 - 7+
10+00 to 42+90 15+ 10+
43+42 to 51+56 36+ 4+
52+70 to 61+95 16+ 6+
62+00 to 68+66 4+ 7+
70400 to 78+60 14+ -
80+45 to 82+17 - 10+

Note: The balance of the project (i.e., intervals not shown above) typically
involves new cuts and fills on order of 4 ft, or less.

Improvements may also be made along a 700+ft long section of Eureka Road
beginning approximately 700 ft west of its intersection with Auburn Folsom Road. It is
anticipated that the road grade at this location may be lowered (2-3+ft) to improve
sight distance.

Typically, Traffic Index (TI) values between 5-7 are applicable for city streets
with minimal truck traffic; TI's of 8-9 for pavements with moderate truck traffic; and
TI's of 10 or greater for highway applications. It is understood that this project will
consist of full depth replacement of the existing pavement section as well as areas of
overlay. Design is expected to generally comply with Caltrans procedures, although fuli

compliance (e.g., with respect to safety factors) is not expected to be required for this
project.
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It is proposed to replace the existing 3+ft diameter CMP culvert at Linda Creek
with a “"Conspan” Arch Culvert. Linda Creek is a natural channel that flows to the
southwest. Low channel grade is at about elev. 388+, 5-6xft below the natural creek
banks. At time of field study (May/June 2003) the channel was dry except for isolated
areas of shallow standing water.

As shown on a facsimile transmittal (received September 22, 2003), the
proposed structure is indicated to be a 12 ft span by 6 ft rise segmental arch culvert
with 3-ft of cover. Width of the proposed structure is not indicated. Design compression
loading (DL+LL) for each footing is indicated to be 7.2 k/ft for a 2.5 ft wide footing (i.e.,
design loading of 2880 psf). While not shown, wingwélls are expected to be pre-cast
units established similar to arch culvert support.

Tentative locations of retaining walls for this project are understood to be as
shown below.

Approximate Station Length
Interval Offset (ﬂ?)
9+50 to 12+50 right 300
27425 to 35+25 right 800
41+40 to 44+20 left 380
44+50 to 50+50 right 600
55+00 to 62+00 right 700

A 1,400+ ft long masonry (concrete) block wall is also tentatively located along
the west side of Auburn Folsom Road between approximate Sta. 6+00 to Sta. 20+00 is
also understood to be included as part of this project. Details of the retaining walls and
masonry (concrete) block wall have not been defined.
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Existing Roadway

No “As-built” plans for the original construction of Auburn-Folsom Road were
available for review as part of this study. The existing pavement condition is observed
to be in generally fair to good condition, with intermittent sections of uneven pavement
and areas of “alligator”, longitudinal and transverse cracking. Some areas of the road
also appear to have been repaired, represented by patches/sections (e.g., 80-100 ft
long by 2-3 ft wide) of more recent pavement. The interval from Fuller Drive to Douglas
Boulevard appears to be of more recent construction and in overall good condition.

Pavement sections as encountered in borings completed for this study are discussed in
a following section.

Study Procedures

Data Search

Office study for this project included office research and review of published
geologic literature and available records/publications (including reports by others) as

well as review of aerial photographs of the project corridor. A list of references is
attached.

Field Exploration and Testing

Information on the nature and distribution of subsurface materials and conditions
along the project corridor was obtained by means of thirty-three logged and sampled
test borings to maximum depth 37ft (lowest elev. 362+) and three “portable” test
borings (Borings-16, -17 and -21). The test borings were supplemented by geologic
field reconnaissance/mapping and fifteen double-ended shallow refraction seismic
profiles to assist in evaluation of earth materials excavation/rippability characteristics.
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The test borings were advanced through soil and weathered rock materials with
solid flight auger and/or tungsten-carbide rotary bits with truck-mounted CME-45 and
track-mounted-CME 55 drill rigs. Diamond core equipment was also utilized in lower
portions of some borings to recover continuous core samples of relatively hard rock.
The “portable” borings were advanced with 2-inch diameter solid flight auger.

Samples were recovered from the borings by means of 2-inch OD “standard
penetration” (ASTM D1586) and 2.5-inch ID “split-spoon” samplers advanced with
standard striking force (140 Ib weight with 30-inch drop per ASTM D1586) to provide a
field estimate of soils consistency. The “portablé” borings were sampled by means of

2-inch OD “split-spoon” sampler advanced using a 50 Ib hand-actuated hammer with a
30-inch drop.

Portions of earth materials recovered with the drive samples were retained in
moisture-proof containers for laboratory testing and reference. Bulk samples were
obtained from representative auger drill cuttings. Rock cores were retained in core
boxes for reference and are available for inspection.

The earth materials were logged and field-classified by an engineer-geologist as
to consistency, color, gradation and texture on the bases of examination of samples,
rock cores and drill action/cuttings. Where diamond coring was used to advance the
borings, the recovered rock cores were logged as to degree of weathering, fracture
density, hardness, percent recovery and Rock Quality Designation (RQD?).

Groundwater observations were made in the borings during drilling operations
and after completion. Upon completion, the borings were backfilled with grout and/or
native cuttings and, in paved areas, surface-sealed with asphalt “cold-patch.”

Boring locations were referenced to project stationing as shown on the above
referenced plan; elevations were referenced to project datum provided by Dokken.

1 RQD is the ratio of the total length of recovered core in pieces longer than 100 mm to the total length of boring
cored, expressed as a percentage.
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Locations, elevations, details of borings and results of tests are shown on Figures-2
through -4, attached. Rob Pickard was field engineer-geologist for this study.

Seismic Refraction Profiling

Shallow refraction seismic profiles were performed along proposed major cut
intervals in evaluation of rock excavation characteristics. The refraction seismic profiles
were completed using a Seistronix RS-100 RadioSeis Wireless Seismic System with a 24
bit high resolution, single channel refraction seismograph. The energy source was by
means of hand-actuated sledge hammer blows. Interpretation of double-ended seismic
profiles was based on time-distance graphs shown on Figure-6. Locations of seismic
profiles are shown on Figure-4.

Laboratory Testing

Laboratory testing on selected drive samples included moisture content-dry
density and unconfined compressive strength determinations. Laboratory testing on
bulk samples included Stabilometer Resistance-value tests (CTM 301), sieve analysis,
Sand Equivalent, Maximum Dry Density (CTM 216), Atterberg Limits and soils corrosivity
testing. Results of laboratory testing are shown on Figures-2 and -3.

Testing on rock core was limited to one point-load test (utilizing a Soiltest Model
RM-735 testing apparatus) in evaluation of rock compressive strength.

Geologic Setting

The project site is located near the eastern margin of thé Sacramento Valley
Province of California and within the western portion of the foothills of the Sierra
Nevada Range. The California Geological Survey “Geologic Map of the Sacramento
Quadrangle, California” (1:250,000; 1987) maps surface materials within the project
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limits as granitoid rock — here, Mesozoic-age dioritic rocks of the Rocklin Pluton?. For
purposes of simplicity and discussion throughout this report, the rock will be referred to
generically as granitic rock.

The referenced mapping also shows a narrow, northeasterly trending band
(appearing as isolated areas) of the Mehrten Formation overlying the granitic rock
within the central portion of the project. The Mehrten Formation consists of mudfiow
breccia, cobble conglomerate and sandstone that was deposited in association with
volcanic activity that took place in the Sierra Nevada 5 to 10 million years ago during
the Pliocene Age. The Mehrten mudflow breccia consists of angular blocks of andesitic
rock (ranging in size from less than an inch to several feet in diameter) contained within
a well-cemented matrix of ash and sand. The Mehrten conglomerate is composed of
rounded gravels and cobbles in a weak to well-cemented matrix of sand and silt. The
cobble conglomerate is interbedded with well-cemented layers of andesitic sandstone.

The site is within an area of high seismicity, but no active faults are mapped
within the immediate site vicinity and the site is not located within an Alquist Priolo
“Earthquake Fault Zone” for fault rupture hazard. The nearest active fault (per Caltrans)
is the Prairie Creek-Spenceville-Dentman Fault, located approximately 5 miles east of
the site.

Geologic Reconnaissance/Mapping

Geologic reconnaissance within the project interval confirms the published
mapping. The approximate lateral distribution of surface geologic units is shown on
Figure-5.

Granitic rock (Myq) is exposed extensively in roadcuts and locally elsewhere in
outcrop throughout the length of the project. Exposed granitic rock in cut slopes is
observed to be predominately "moderately” weathered (less commonly “slightly”

2 A pluton is an igneous body that crystallized deep underground.
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weathered), moderately soft to moderately hard (locally hard) and slightly to very
slightly fractured/jointed in accordance with descriptors shown on the attached
“Engineering Geology Field Descriptors” sheet (Figure-7). Fractures/joints are typically
widely spaced (i.e., 1-3 ft apart) and locally very widely spaced (i.e, 3-10 ft apart). More
prominent fractures/joints observed within the granitic rock were measured as follows:

Strike Dip
Northwesterly 56° southwest to vertical
Northwesterly 26° northeast
Northeasterly 63°-67° southeast
Northeasterly 24°-68° northwest

The Mehrten Conglomerate (Tr,) was observed overlying the granitic rock in the
road cut north of Lou Place (Sta. 46+50+). It is observed to consist mostly of rounded
to subrounded gravel and cobbles within @ moderately cemented matrix of silty sand.
The conglomerate appears slightly to moderately weathered, massive with little
fracturing and locally includes boulder size clasts (up to 10+£ft greatest dimension
observed) of weathered granitic rock.

The rock materials are typically overlain by a variable thickness of unconsolidated
silty sand with varying amounts of gravel (Qayq). Also present are fill materials (Qgn) of
varying thickness along the alignment associated with construction of Auburn Folsom
Road.

Large boulders and blocks of concrete have been placed along the west side of
the road between approximate Sta. 39+00 — Sta. 40+60 and Sta. 41+50 — Sta. 42+20
in an effort to control erosion of granular soils within a drainage ditch at that location.
Some minor (incipient) roadway undercutting along the edges of the existing roadway
was also locally observed.

No significant geologic hazards such as landslides or other slope instability,
springs/seepage, severe erosion or subsidence were observed within the project
interval.
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Existing Pavement Sections

The existing structural pavement section along Auburn Folsom Road as
encountered in the pavement borings completed for this study is variable, consisting of
0.3-0.6ft of asphalt concrete underlain by 0.45-0.90+ft of compact sandy gravel

(base). Structural sections as encountered in the pavement borings are shown in
Table-1.

TABLE-1
Existing Pavement Sections

Boring Asphalt Concrete | Sandy Gravel | Total Depth

(ft) (ft) (ft)

3 0.40 0.50 0.90
6 0.55 0.60 1.15
8 0.50 0.50 1.00
14 0.60 0.60 1.20
18 0.40 0.60 1.00
20 0.50 0.50 1.00
23 0.50 0.50 1.00
24 0.45 0.50 0.95
30 0.30 0.70 1.00
31 0.60 0.60 1.20
32 0.55 0.90 1.45
33 0.55 0.45 1.00
35%* 0.10 0.30 0.40

*Boring-35 located along Eureka Road.

Earth Materials and Conditions

Earth materials encountered in borings (exclusive of pavement sections identified
above) completed for this study are divided into the following three general units
considered significant to this project.

= Unit 1: Roadway fill and native soils

» Unit 2: Mehrten Conglomerate
= Unit 3: Granitic Rock
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Unit 1: Roadway fill and native soils

Fill and/or native soils were encountered in all borings completed for this project
except Borings-12, -22, -26 and -28 (vicinity of existing cut areas). Where encountered,
these materials were penetrated from groundsurface or below the existing structural
pavement sections identified above. This unit typically consists of silty sand with varying
amounts of gravel and was penetrated without difficulty using power auger equipment.
In general, consistency of these materials ranges from loose to semicompact-compact
for fill materials and very loose to dense for native materials.

Unit 2: Mehrten Conglomerate

This unit was encountered only in Boring-19 and -22 and was penetrated below
2=ft of Unit 1 soils to depth 19+ft (elev.422+) in Boring-19 and from groundsurface to
depth 14+ft (elev. 420+) in Boring-22. This conglomerate rock unit generally consists
of very dense gravels and cobbles in a weakly to moderately cemented silty sandy
matrix. Degree of weathering is estimated to be moderate for this rock unit. Air-rotary
(down-hole compressed-air driven percussion hammer) drilling methods were used to
advance the borings through this unit.

Unit 3: Granitic Rock

This unit was encountered in all borings except Boring-3 and Boring-6. This unit
is described as variably weathered and fractured granitic rock. The degree of

weathering ranges from “decomposed” to “fresh” (per USBR Field Descriptors,
Figure-7).

The upper portions of Unit 3 granitic rock are typically thoroughly “decomposed”
to “very intensely” weathered (i.e., effectively “soil-like”), and transitioning to
“intensely” to “moderately” weathered and becoming “slightly” weathered to “fresh” at
depth. The upper portion was characteristically drillable with auger and/or carbide
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tipped rotary bits and achieved at least nominal penetration with the “Standard
Penetration” sampler. Transition materials were more difficult to auger/drill and where
coring was attempted within these materials, overall recovery was poor (average 35%)
with average RQD Iless than 10%.

The lower portion of Unit 3 granitic rock required diamond coring to advance the
borings. Rock described as “moderately weathered” to “fresh” is represented by core
recovery in the range ofy 84-100% (average 94%), with RQD in the range of 36-100%
(average 84%). A point load test performed on a selected core sample of “moderately
weathered” to “fresh” granitic rock yielded an ultimate compressive strength value of
22,500 psi. Point load test procedures are discussed in a following section. Only
Borings-1, -2, -10 and -11 encountered “slightly” weathered to “fresh” granitic rock at
depths of 14xft, 26+ft, 19+ft and 16xft, respectively.

Groundwater

At time of field exploration (May/June 2003), free groundwater levels were
measured in borings at depths and elevations as shown Table 2.

TABLE-2
Groundwater
. Groundwater Depth Groundwater Elev.

Boring (Date) (/) (f)

2 (06/27/03) 18.7 384.5

7 (05/21/03) 9,5 417.1
9 (05/20/03) 18.8 428.6
10 (05/20/03) 8.1 . 432.3
12 (06/17/03) 3.0 417.2
13 (06/02/03) 6.0 386.7
15 (05/21/03) 4.8 397.2
16 (06/26/03) 4.0 391.9
18 (06/17/03) 20.0 396.6
21 (06/26/03) 3.0 386.6
24 (05/28/03) 7.0 384.8
26 (05/21/03) 7.2 383.8
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Groundwater was not encountered in any of the other test borings completed for
this study.

In general, unconsolidated soils above the rock are expected to be capable of
transmitting seepage to open excavations below. Free groundwater levels somewhat
higher than measured in this study and/or occurrence of local “perched” groundwater

(e.g., along the soil/rock interface) would not be unexpected during the wet season
and/or wetter years.

In general, groundwater is expected to be seasonally present within the upper
unit soils. The rock unit is considered much less permeable, especially within less
weathered portions.

Laboratory Test Results

A total of seven Stabilometer Resistance-value tests (per CTM 301) were
performed on soils and decomposed granitic rock materials at levels of anticipated
roadway subgrade; results indicate values of 25, 34, 35, 50, 55, 69 and 70. Sand
Equivalent (S.E.) tests (per CTM 217) performed on similar materials indicated S.E.'s
ranging from 13 to 29. Laboratory test results are shown on Figure-3.

Maximum Dry Density tests (per CTM 216) performed on two samples of
“decomposed” granitic rock materials indicated maximum dry densities of 134 pcf and
138 pcf at 9.0% and 7.5% optimum moisture content, respectively.

Engineering classification tests indicate that in-place native soils of Unit 1
typically correspond to “SC-SM” per Unified Soils Classification. Testing on
“decomposed” Unit 3 granitic rock materials (effectively “soil-like”) also correspond to
“SC-SM” per Unified Soil Classification.

Corrosivity testing indicates soil pH ranging from 5.18-6.47 and minimum
resistivity between 7,770-11,790 ohm-cm. Chloride content (per CTM 422) ranging from
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10.8-12.1 ppm and sulfate content (per CTM 417) ranging from 3.7-8.2 ppm are
indicated.

A point load test was performed on a selected core sample of “moderately”
weathered to “fresh” granitic rock in evaluation of rock compressive strength. The core
sample was broken using a basic diametrical test procedure in which the core axis is
oriented perpendicular to the applied load. The point load tensile-strength index value
was used to estimate a uniaxial compressive strength value based on correlations
developed by Bieniawaski (Reference 2). The sample tested yielded an ultimate

compressive strength value of 22,500 psi. Results of the point-load test are shown on
Figure-3.

Refraction Seismic Results

Refraction seismic profiling indicates primary wave (P-wave) velocities ranging
from 800 fps to as much as 15,000 fps. P-wave velocities on order of 800-2,000 fps are
considered representative of overburden and/or thoroughly “decomposed” to “very
intensely” weathered rock and were typically encountered from ground surface to
3-7xft depth. Velocities of 3,000-5,500 fps are interpreted as “intensely” to
“moderately” weathered rock and were typically encountered below 3-5%ft depth to
depths of 25-30 ft. Velocities greater than 6,000 fps are considered representative of
“slightly” weathered to “fresh” rock and were encountered at depths on order of
25-30=xft or greater in areas of proposed cuts. Locally, (Seismic Line 29-30) velocities of
6,000-7,000 fps were encountered at 6-7%ft depth. The refraction seismic profiles are
shown on Figure-6, attached.

Site Seismic Conditions

In accordance with current Caltrans Division of Structural Foundations site
seismicity evaluation procedures (references 3, 12 and 13), “Peak Bedrock Acceleration”
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(PBA) 0.4g is indicated for the site, associated with an event of 6.5 magnitude on the
Prairie Creek-Spenceville-Dentman (PSD) located approximately 5 miles west of the site.
Reference 11 lists the PSD fault type as “normal” (NL).

From on-site boring data obtained for this study, depth to “rock-like” material is
typically less than 10 ft. Per Caltrans procedures, sites within 10 miles (15 km) of an
active fault should receive a 20% increase in design spectral accelerations for periods
greater than 0.5 seconds to account for fault proximity. Caltrans procedures do not
require increases in site response where the controlling fault style is normal.

Based on the above information, preliminary design is recommended to be based
on the following SDC parameters:

Nearest Fault: Prairie Creek-Spenceville-Dentman (PSD)
Fault Magnitude: 6.5

Fault Type: Normal ("NL")

Soil Profile: Type C

Distance to Site: 5 miles

Peak Bedrock Acceleration (PBA): 0.4g

ARS Curve: SDC (v 1.3) Figure B.4 (modified to show

increases in spectral accelerations)

Should there be important structural and/or economic considerations associated

with more closely defining other site-seismicity characteristics, further study would be
required.

Cuts and Excavations

Project Excavation Conditions

In general, granitic and conglomerate rock with refraction seismic velocities of
5,500 fps or less are expected to be rippable with typical “heavy-duty” construction
excavation equipment (e.g., Caterpillar D-9 or larger with single shank ripper tooled for
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rock excavation). This rock condition is anticipated within the majority of the project
cuts.

In areas of “fresh” or “slightly” weathered/fractured granitic rock (characterized
by refraction seismic velocities >5,500 fps), blasting or other alternative excavation
techniques (e.g., splitting, chipping, et.) might be necessary in order to induce
fracturing to facilitate excavation of the rock. Otherwise, ripping techniques in these
areas would be limited to blocks of rock removable along naturally occurring
discontinuities (e.g., fractures/joints), if/as present.

Similarly, locally, blocks of “fresh” or “slightly” weathered/fractured rock would
not be unexpected in rock otherwise interpreted as “moderately” weathered/fractured.
While ripping might be generally feasible in such areas, the need for alterantaive
excavation techniques through isolated resistant blocks cannot be precluded. Oversize
materials (e.g., boulders >10 ft dimension) within the Mehrten Formation would also be
expected to require similar consideration to facilitate handling during construction.

All blasting, if required, should be performed in accordance with Caltrans
“Standard Specifications” (including Sections 7-1.10 and 19-2.03). The specifications
and special provisions developed for blasting should address safety issues and
avoidance of damage to existing pavement, utilities, structures and other natural and
man-made features. Such procedures and specifications should be reviewed by this
office.

Project Cuts/Gradations

In areas of “intensely” and/or “moderately” weathered/fractured rock, project
cuts are expected to generate a high percentage of materials suitable for reuse as
embankment fill. A Correspondingly low percentage of oversize materials (in excess of
8-inch dimension) is anticipated in these areas.
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Areas of “fresh” or “slightly” weathered/fractured would be expected to generate
large dimension blocks (i.e., > 3 ft dimension) considered unsuitable for reuse in
embankment fills for this project. In general, the presence of such rock within proposed
depths of project excavations is anticipated only to a limited extent, likely to be
encountered within deeper portions (say, >15xft depth below existing road grade) of
the proposed cut between approximate Sta. 44+00 and Sta. 51+20 and elsewhere
within the project interval occurring as isolated blocks.

The actual size of material generated from cuts in rock is related to the type of
rock, degree of weathering and fracturing and on excavation technigques (e.g., blasting,
ripping, chipping, splitting, etc.). Post-excavation handling and processing of the cut
materials — whether incidental or specified — can affect material gradation as well.

The greater the degree of weathering and fracturing within the rock, the more
likely the excavated material is to break-down under equipment handling during
construction. “Slightly” weathered/fractured to “fresh” rock is not expected to break
down significantly under construction handling. Rock generated from deeper portions of
cuts is generally expected to become somewhat less weathered and/or fractured, with a
corresponding increase in volume of oversize material.

Cut Slopes
New or modified cuts at 1:1 or flatter than existing and are expected to be

appropriately stable. Local sloughing (e.g., within weaker rock zones) is expected to be
controllable by typical maintenance procedures. Cuts steeper than 1:1, if/as proposed,
should be specifically reviewed by this office during construction. Slope rounding at the
cut-crown and an interceptor ditch above the top of higher cuts are recommended to
reduce over-side runoff, erosion and associated sloughing and/or slope raveling.
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EMBANKMENTS

All project grading is expected to be performed in accordance with Caltrans
“Standard Specifications” (including Section 19) and with the following
recommendations. Where new embankments are to be placed, preparation for filling is
expected to include stripping, removal of vegetation, fill and loose/soft/disturbed soils,
benching if/as necessary, scarification at the base of stripping/subexcavation and
compaction of embankment foundation per “Standard Specifications”, Section 19.
Seasonally, soils in local (low) areas may be saturated from surface ponding or
subsurface flow; such local conditions could require additional excavation, moisture
conditioning (aeration/drying) and/or compactive effort to complete suitable original
ground preparation.

Materials derived from roadway cuts in the project interval are expected to be
used for embankment fill and are considered typically suitable (excluding organic
content, clayey soils and oversize material). It is recommended that oversize material
exceeding 12-inch dimension should be spoiled or used in some manner other than
embankment fill (i.e., drainage channel lining, slope protection, etc.). It is
recommended that rock fragments exceeding 4-inch dimension should be excluded
from new embankment within 30-inches of finished grade. All fill should be placed to
90% relative compaction (per CTM 216) below 30-inches of traveled-way finished
grade; to 95% relative compaction (per CTM 216) within 30-inches of traveled-way
finished grade.

Fill-Slopes

Planned embankment slopes as shown on the referenced preliminary cross
sections are anticipated to be generally 2h:1v, or flatter. Such slopes are expected to be
appropriately stable. Overside run-off should be controlled by use of curbs, dikes,
down-drains, etc. Finished slopes should be vegetated to minimized erosion potential.
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Where new fill is to be placed onto existing fill or natural slopes exceeding 5h:1v,
it should be placed on discrete benches cut fully into the slope and below any loose/soft
or otherwise unsuitable materials (per Caltrans “Standard Specifications”). Preparation
for placement of clean, oversize rock on the face of new or existing slopes should
include stripping and removal/disposal of any soft, loose, disturbed, organic or
otherwise unsuitable materials.

Settiement

For this project, fills for widened rbadway embankments are anticipated to be
limited to height of 10xft or less. Where new fills are placed on appropriately prepared
subgrade, settlement in the maximum fill areas is expected to be limited to 1-inch, or
less. Realized settlement is expected to occur rapidly upon placement of new fill

surcharging, therefore, no waiting periods are considered necessary prior to paving new
roadway sections.

Earthwork Factors

Earthwork is not to expected to balance on this project, with materials generated
from cuts in excess of proposed fill volumes. Specific earthwork quantities were not
available for use in the preparation of this report.

Of the total usable material generated from project cuts in weathered bedrock
(i.e., excluding material exceeding 8-inches in dimension), it is anticipated that an
earthwork factor (defined as the ratio of in-place volume to re-compacted volume)
ranging from 0.97 to 1.06 — averaging about 1.01 — will be appropriate where such
materials are replaced as fill at 90-95% relative compaction (per CTM 216).
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Drainage/Subdrainage/Erosion

No difficulty is anticipated in excluding surface runoff from the roadway
structural section and no specific subdrainage requirements (e.g., edge drains, cross
drains, etc.) are foreseen for this project. Locally, however, seasonal seepage may be
present in areas of thoroughly decomposed rock and along the soil/rock interface. For
this reason, it is recommended that a subdrain be placed along the toe of the new
roadway cut in the interval from Sta. 43+40+ to Sta. 51+60+.

Additional subdrainage may be necessary based on observations of cuts and
subgrade exposures at the time of construction, especially where the soil/rock interface
is positioned at/near the new structural section.

Surficial soils and materials expected to be generated from project cuts are
generally granular and are considered erodible where subject to concentrated flow, and
new roadway runoff should be controlled accordingly. Protection along inner-gutter
areas where gradient exceeds 5% is recommended (e.g., rock-armoring). Regular
maintenance should be provided along inner-roadway ditch lines to keep these areas
clear of debris from any cut-slope sloughing — especially within the first few seasons
after construction. '

Corrosion

While observation of the condition of existing facilities was not performed as a
part of this project, laboratory test results indicate a “non-corrosive” soils environment
for both concrete and steel (per Caltrans “Corrosion Guidelines”, September 2003). In
accordance with Figure 854.3B and procedures outlined in Chapter 850 of the Caltrans
“Highway Design Manual”, all pipe alternatives are allowable. Results of soils corrosivity
testing is shown on Figure-3, attached.
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New Structural Section/Subgrade Preparation

Laboratory testing indicates Stabilometer “R"-values (per CTM 301) ranging
between 25 and 70 on materials at anticipated structural section subgrade levels or to
be used at subgrade levels. Design of new pavement based on basement “R"= 30 is
considered appropriately conservative for this project.

Flexible pavement sections calculated in accordance with Caltrans design
methods (Highway Design Manual, Chapter 600), including safety factors, at design
“R"= 30 with T.I. ranging from 8.0 to 10.0 (inclusive) are shown in the following table.

TABLE-3
Flexible Pavement Sections
"R"=30
AB AB Structural Section

T.I. | Asphalt Class 2 Class 2 Thickness

(rt) (rt) (ft) (ft)

0.40 0.90 -- 1.30
8.0 0.40 0.60 0.35 1.35

0.80 -- - 0.80

0.40 1.05 -- 1.45
8.5 0.90 -- - 0.90

0.45 1.05 - 1.50
9.0 0.45 0.70 0.40 1.55

0.95 -- - 0.95

0.50 1.10 -- 1.60
9.5 0.50 0.75 0.40 1.65

1.00 -- - 1.00

0.50 1.20 1.45
10.0 0.50 0.80 0.45 1.75

1.05 -- - 1.05

All above sections incorporate a 0.20 ft Gravel Equivalent safety factor. Other
flexible pavement structural sections for non-Caltrans applications (i.e., no safety factor)
are available and can be provided, if desired.

All soils within 30-inches of finished pavement grade, or to 8-inches below
structural section subgrade (whichever is lower) should be removed/replaced and/or
reprocessed as engineered fill to at least 95% relative compaction in accordance with
“Standard Specifications”, Section 19. If/as approved by the engineer, subexcavation of
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soils within this zone for preparation of structural section subgrade may be reduced or
eliminated where bedrock is encountered.

If “hard” rock is encountered less than 30 inches below finished grade, the
pavement section could be established on a 4-6 inch subbase section to provide a
compatible flexible pavement section within the remainder of roadway. In sections of
“hard” rock, the rock surface (which may be highly irregular at subgrade level) should
be scored to 2-4 inches below subgrade prior to placing aggregate base. Areas of “soft”
rock which are not irregular should be trimmed to a firm, intact surface and visually
affirmed to be consistent with 95% relative compaction.

Pavement Overlay

The majority of pavement overlay for this project is anticipated in the interval
from Fuller Drive to Douglas Boulevard. Only brief field review of the existing pavement
condition was made within this interval as it was not indicated to be part of the original
project. This portion of the existing roadway appears to have been more recently
constructed than elsewhere within the project interval. While the road surface appears
to be in overall good condition, it does show signs of deterioration (i.e., “alligator” and
longitudinal cracking) and increased traffic volume is expected to result in more rapid
deterioration of the roadway.

At this time a 0.15 ft overlay is suggested and is anticipated to be consistent
with typical city street applications. Further investigation (i.e, deflectometer study
and/or borings) would be required to appropriately establish a basis for design of
overlay requirements to meet a specific Traffic Index within the interval between Fuller
Road and Douglas Boulevard.

Any areas of severe cracking and/or broken asphalt should be dug out and
replaced with an equal thickness of new AC, or a minimum 6-inch section of new
aggregate base compacted to 95% relative compaction per CTM 216. It is
recommended that a layer of reinforcing fabric be placed between the existing and new
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pavements to retard reflective cracking. Reference is made to Caltrans “Standard
Specifications” and “Flexible Pavement Rehabilitation Manual” for typical procedures to
achieve suitable bond between existing pavement and new overlay.

Culvert

Boring data (B-13 and B-21) at Linda Creek indicate decomposed granitic rock to
be present at 4.5-6 ft depth below existing banks (i.e., rock at elev. 385-386=). Similar
rock is anticipated to be present at/near that elevation within the channel (i.e., 2-3%ft
below existing channel bottom).

Continuous reinforced concrete footings at least 2.5 ft wide and with minimum
penetration of at least 1 ft into intact rock may readily be assigned allowable (service)
load bearing pressure to 2 tsf — net at ground line. Based on boring data, highest
uniform plan footing elevation meeting penetration criteria is indicated to be elev. 383
at the south abutment and elev. 385 at the north abutment. These levels are 3-5xft
below existing channel bottom.

Footing concrete should be poured neat, without forming, against trimmed, intact
bearing materials within clean and dry excavations. If local deepening of footing
excavations is required to meet rock penetration requirements, use of plain concrete to
plan footing grade is expected to be appropriate. Any exposed open fractures or other
similar discontinuities should be carefully evaluated by this office with respect to
bearing/stability considerations and cleaned/surface-grouted, if necessary.

Excavation of rock within footing limits to depths indicated above is expected to
be locally difficult but generally achievable with heavy equipment, possibly requiring the
use of air tools. Blasting should not be permitted. Groundwater is not expected to be a
major consideration in the abutment excavation and encountered seepage is expected

to be controllable by means of sump pumping and/or diversion of surface water during
dry-season construction.
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Retaining walls

Based on discussions with the design engineer, the use of standard cantilever
retaining walls are being considered for this project. Such walls are considered
appropriate. Typically, boring data indicate the presence of weathered rock materials at
relatively shallow depth below ground surface. On this basis, foundation support for
project retaining walls appears most appropriately achieved by means of spread
footings established within “intact” weathered rock, and/or within a prism of engineered
fill.

Alternatively, the use of a soil nail structure acting essentially as a gravity wall
with steel bars (“nails”) drilled and grouted into soil/rock at spacing of 3 to 5 ft may be
considered in areas of deeper cut (e.g., Sta. 43+42 to Sta. 51+56). The wall face is
typically protected with thin shotcrete lining, although pre-cast elements can be
considered for aesthetics. Advantages include near-vertical cut-slope (minimizing
excavation and material disposal) and “top-down” construction.

Specific recommendations are expected to be necessary based on selected wall
type, height, etc.

Retaining wall (Sta. 41+40 to Sta. 44+20)

Based on review of referenced cross sections, an 8-10xft high wall is indicated
within this interval. Consideration in design and construction will be required at this
location for the presence of very loose soils (to 13£ft depth below ground surface) and
relatively shallow groundwater. Borings completed at this location encountered
“decomposed” Unit 3 granitic rock materials at depth 13xft (elev. 389%) in Boring-15
and to depth 9+ft (elev. 389<). In Boring-15, the rock is overlain by very loose silty
sand. Groundwater is also indicated in the borings to be present at depth 5=ft
(elev. 397%) in Boring-15 and at depth 4xft (elev. 392%) in Boring-16.

Use of either a standard cantilever retaining wall or a reinforced embankment
section at this location is expected to require full depth removal of weak soils and
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replacement with an engineered fill in order to provide appropriately uniform support.
Alternatively, a pile-supported retaining wall at this location could also be considered.
Such support would most likely be achieved by means of driven steel “H"-piling
penetrating “decomposed” Unit 3 granitic rock. The use of cast-in-drilled-hole pile could
also be considered, but would require 24-inch diameter (minimum) piles to allow for
“wet specification” installation, casing of the upper soils for ground control and likely
difficult drilling of Unit 3 granitic rock.

Masonry Block Wall

Based on boring data and geologic reconnaissance, Unit 3 granitic rock in the
area of the proposed masonry block wall is anticipated at relatively shallow depth,
typically less than 5 ft depth below existing ground surface. Foundation support of this
wall appears most appropriately achieved by means of spread footings established
within “intact” weathered rock, and/or within a prism of engineered fill.

The use of cast-in-drilled-hole pile support is considered technically feasible,
however, would require difficult excavation within Unit 3 granitic rock. Groundwater is
not indicated to be a major consideration with respect to design/construction for this

project element. Seepage, if/as encountered is expected to be controllable by pumping,
if necessary.

Ronald E. Loutzenhiser

R.C.E. 64089
WEN/FPT/MWM

April 23, 2007
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GENERAL CONDITIONS

The conclusions and recommendations of this study are professional opinion
based upon the indicated project criteria and the limited data described herein. Itis
recognized there is potential for sufficient variation in subsurface conditions that
modification of conclusions and recommendations might be emergent from further,
more detailed study.

This report is intended only for the purpose, site location and project description
indicated and assumes design and construction in accordance with Caltrans standards
and the latest applicable codes.

As changes in appropriate standards, site conditions and technical knowledge
cannot be adequately predicted, review of recommendations by this office for use after
a period of two years is a condition of this report.

A review by this office of any foundation and/or grading plans and specifications
or other work product insofar as they rely upon or implement the content of this report,
together with the opportunity to make supplemental recommendations as indicated
therefrom is considered an integral part of this study and a condition of
recommendations.

Subsequently defined construction observation procedures and/or agencies are
an element of work which may affect supplementary recommendations.

Should there be significant change in the project, or should earth materials or
conditions different from those described in this report be encountered during
construction, this office should be notified for evaluation and supplemental
recommendations as necessary or appropriate.

Opinions and recommendations apply to current site conditions and those
reasonably foreseeable for the described development--which includes appropriate
operation and maintenance thereof. They cannot apply to site changes occurring,
made, or induced, of which this office is not aware and has not had opportunity to
evaluate.

The scope of this study specifically excluded sampling and/or testing for, or
evaluation of the occurrence and distribution of, hazardous substances. No opinion is
intended regarding the presence or distribution of any hazardous substances at this or
nearby sites.
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Job Na. 1P2 /302 /305
LOCATION:  71.9ft. Left, Stq 4+18.7
TYPE: 4—inch Auger to 14 ft. /N¥ Wirgline ELEVATION: 4027 Boring No. 1

Semicompoct to compact brown SILTY fine to
medium SAND, moist {in—part fill?)

0.4 19 7 21 1.4 1
1.0 122 1] 16 14 12
| Granitic Rock——thoroughly decomposed, dense |
CR Bag | | brown SH.TY medium to coarse SAND, dry
2.1 130 o] 67 1.4 | 3
3!!
. GRANITIC ROCK, medium grained, light gray,
sg%zggé Run | A brown gray, slightly weathered, moderately hard,
. slightly to moderately fractured (fractures
dip at ~487, thin infilling
REC=B47%
RQD=36%| Run | B
REC=100%
RGD=1004] Run | € \/\
Total Depth = 23,9,
| | No free groundwater encountered; boring
grout bockfiled 5-21-03.
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Taber i85
Weet Socrormanto, 04 sssa-zie o] BORING LOG Job No. 1P2 /302 /305

; e 104 LOCATION: 50.0ft. Left, Sta. 4+77.1
YPE: 4-inch Auger to 22 ft./NX Wireline ELEVATION: 4032 Boring No. 2

Semicompact brown SILTY fine to medium
SAND (SM),dry==FILL

79 & 13 1.4 11

Very loase to loose gray SILTY fine SAND,
wet—-—(in—part fill?)

4.9 86 | 29 7 1.4 | 3

{Very loose) gray SILTY fine—medium SAND,
(;.;et*——(in—port fill?)

108 | 17 163/0.50 1.4 | 4

GRANITIC ROCK thoroughly decomposed—-
very dense gray SILTY medium to coarse
SAND, moist

GRANITIC ROCK, medium grained, light gray,
moderately weathered, rmoderately hard to
hard, intensely froctured {~45" to herizontal),
with thin clay infilling at 24ft. depth,

GRANITIC ROCK, medium—coarse grained, light
gray, fresh, hard, moderately fractured

REC=B0%
ROD=33%| Run | A

REC=100%
ROD=80%) Run | B \/\
i Tota! Depth = 32.0ft.
ey N Groundwater measured at 18,7,
¥ 35+ depth; boring grout backfilled
%28 i 6-27-03.
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2 Taber 555, .. et BORING LOG

Job No. 1P2/302/305
Sheo 165 LOCATION: 6.3ft. Left, Sta. 6+85.6
TYPE: 4-—inch Auger ELEVATION: 414.5 Boring No. 3
. 0.4ft. asphalt concrete over (compact) brown
N SILTY fine—coarse SANDY GRAVEL (GM),
s dry——FiLL
- 109 5 24 1.4 1 ‘(‘\SW Compact brown SILTY fine—medium SAND, dry
N
RISELG Bag | J 5. _'_Qm- \/\
. B Total Depth = 5.0ft.
= No free groundwater encountered; boring
| | backfilled with bentonite chips and surface
sealed with asphalt—concrete cold patch,
B 5-29-03.
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Job No. 1P2 /302 /305
LOCATION: 17.4ft. Right, Sta. 10+56.6

TYPE: 4-inch Auger to 10t /NX Wiretine ELEVATIOMN; 426.5 Boring No. 4
%, (Loose) brown SILTY fine—medium SAND (SM),
N | dry——FiLL
62/0.5 1.4 1 i GRANITIC ROCK, thoroughly decomposed——very
dense whitish brown SILTY medium to coarse
i » SAND, dry
50/0.2] 1.4 | 2 ST
| 3"

104

GRANITIC ROCK, medium grained, light gray,
intensely to moderately weathered, moderately
hard, maderately fractured (fractures dip at

60807
REC=817%
ROD=656%) Run | A 15
REC=B4%
Q0=0%] Run | B \/\
] Total Depth = 17.5tt.
No free groundwater encountered; boring
207 grout backfiled 6§—-02-03.
— Where indicated by an asterisk (*} the number
|| of blows shown is for only that fraction of the
il initial 0.5 ft. "seating drive” interval penetrated.
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'E!ber T TEST BORING LOG

e it Job No. 1P2/302/305
LOCATION:; 17.4ft. Right, Sta. 12+64.1
TYPE: 4-inch Auger to 10ft. /NX Wireline ELEVATION: 430.0 Boring No. 5
* (Loose) brown SILTY fine—coarse SAND (SM),
50/0.3 1.4 | 1 dry——FILL

GRANITIC ROCK, thoroughly decomposed--very
dense light brown, whitish brown SILTY medium
to coarse SAND, dry

ref 1.4 | 2
Bag | K
3"‘
GRANITIC RQOCK, mediurm grained, light brown,
intensely weathered, moderately soft to
maoderately hard, intenszely fractured
REC=50%
ROD=0%] Run | A \f\
u Total Depth = 15.0ft.
™ No free groundwater encountered; boring
] grout backfiled 6~-02-03,
201
| | Where indicated by an asterisk (*) the number
of blows shown iz for only that fraction of the
u initial 0.5 ft. "seating drive” interval penetrated.
2511
30+
o | |
L% 3541
x 28 |
63 i
By i
wEh
824 i
H“:—-a.,__ 40+
3 n
= "
=
o E £ % A 8 -
= 4 § & £ THE BORING LOGS SHOW SUBSURFACE CONDITIGNS AT THE DATES AND
g EEE . 6 2 — 2 3 LOCATIONS WDICATED AND IT IS NOT WARRANTED THAT THEY ARE REPRE-
g E ji 5@ | ¢® gﬂ § EE EQQ SENTATVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
- < s & r
e g% B2l kS |27 28 | 22 | 2182z ||| 1=<El28] Loceep BY: R.C.P. | pDATE: 6-02-03

_.
)
A

08706703 1P23023050.9%9 Figure-2 Page 5 of 35



| Taber

TYPE: 4—inch Auger

Tabor Consulipnts
Engfmmmj f5ts

3011 Weat Capitel Avenus

Weat Socromenta, G4 REERI-2114

TEST BORING LOG
LOCATION:
ELEVATION: 432.1

1.9ft.

Job No. 1P2 /302 /305
Right, Sta. 15+17.7

Boring No. 6

y 0.55ft, aspholt conerete aver (compact)
\\ brown SILTY fine—coorse SANDY GRAVEL (GM),
106 | 3 | 57 {2511 S| T
' ‘\\ Dense brown SILTY fine~medium SAND, dry
~d
13 | 3 | 41 | 1.4 |2 oM
N
R Bag_ |l \*\f\ A
Total Depth = 7.0ft.
m No free groundwater encountered;, boring
104 backfiled with bentonite chips ond surfoce
sealed with asphalt=concrete cold patch,
B 5-29-03.
1511
201
25{1
304
351
51} 40“ i
=t ||
s |
z
- 4 z H i
. le 2 s ¥
1R ALK | O T e S e R P e
& Bl 83 | Eg | g% '&1% o EE ﬁg @_‘ SENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
g il =]
o E;_:, ElEE (o | 98 1 22 | 2Bz |H|E5E8 Locoep BY: R.CP. | DATE: 5-29-03
08706705 1PZ302305f.dwg 1=1

Figure-2 Page 6 of 35



Tabe o
? ¢ sacromente, o4 gseer-zne TEST BORING LOG Job No. 1P2 /302 /305
LOCATION: 57.8ft. Left, Sta. 17400

TYPE: 4-—inch Auger FLEVATION: 426.6 Boring No. 7

(Semicompact-~compact) brown SILTY
fine—medium SAND, dry

GRANITIC ROCK, thoroughly decomposed to very
intensely weathered——very dense light gray
brown SILTY medium to coarse SAND, dry

He
]—
.
Crl
-
kN

50/0.3 1.4 |lg

X 3
123 |11 150/0.3 1.4 |2 0

Bog | H

*
50/0.20 1.4 | 3 15

ref 1.4 4 20 \f\

Total Depth = 20.0ft.
— Groundwater measured at 9.5ft. depth;
boring grout bockfilied 5-21-03.

251
" Where indicoted by an asterisk (*} the number
of blows shown is for only that fraction of the
[~ initial 0.5 ft. "seating drive” interval penetrated,
3074
35+
Y 403
= -
5 |
=z
i & 2 iH |
- @ E g §ﬂ @ g ] THE BORING LOGS SHOW SUSSURFACE CONDITIONS AT THE DATES AND
EBe E : » T = 2 LOCATIONS DICATED AND IT (5 NOT WARRANTED THAT THEY ARE REPRE-
g § 2 g '“-‘-E vy %a: §_§ - = E ’Egg SENTATIVE OF SUBSURFAGE CONDITIONS AT OTHER LOCATIONS AND TIMES.
e 5285 12| 22 | 2% | 23 | 28 | 2 |BE || [eRlea cocoro ov: Rop. | oAt 5-21-03

0B/06/03 \P2302505g.dwg 1= Figure-2 Page 7 of 35



Taber Consultants
Engineers and Geologisls
3911 West Copliol Avenue
Weat Socromento, CA 956

TYPE: 4—inch Auger Boring
2,
§0/0.2 1.4 | 1 ), dry—FILL
ref 1.4 | 2
Bag | T
" Bag | U
50/0.31 1.4 [ 3
ref 1.4 | 4
Bag | V
ref 1.4 | 5 20 w |6/16/03 J\
25+
30+
35+
40+
21 r~ o
8 s
2z |B| 2= = 2 3
g é%} = z2|8
§ EC‘ H P b JEmEﬁ
z G2 |5| &8 2 <525
08/06,/03 1P2302305r.dwg 1=1



Taber C‘afwﬁ’fj

. Taber et goﬂwcﬁffgﬁgm-zns TEST BORING LOG Job No. 1P2/302/305

Sireileed LOCATION: 52.7ft. Right, Sta. 46+78.9
TYPE: 5—inch Concentrix Air Hammer ELEVATION: 440.3 Boring No. 19

‘slap (Compact) brown SILTY fine—coarse SANDY
o GRAVEL, dry

Mehrten Conglomerate, brown moderately
weathered GRAVELS and COBBLES in a weakly
to moderately cemented SILTY SANDY matrix——
very dense brown SILTY (5-10%) fine—coarse
SANDY (15-20%) GRAVEL (25-30%) and

77/0.8] 1.4 [ 1 COBBLES (40-50%), dry

*
50/0.4] 1.4 |2

*
50/0.3] 1.4 [ 3

3”

f 1.4 4 [ GRANITIC ROCK, medium to coarse grained,
e : 20+ light gray, white, intensely weathered, soft—
moderately soft, intensely fractured

REC=0%

REC=0%
RQD=0%| Run | B

301
REC=0%
RAD=0%| Run | C
REC=0% 4
RGD=0%| Run | D | 3%
120/0.9 1.4 |5
ueY
® ® Total Depth = 36.7ft.
“"go ] No free groundwater encountered;
EXE 8 boring grout backfilled 7—3—-03.
g:% 40+ Mehrten Conglomerate: Percentages of earth
g8k M materials estimated in the field.
Nzg Where indicated by an asterisk (*¥) the number
§5g | of blows shown is for only that fraction of the
| - initial 0.5 ft. "seating drive” interval penetrated.
~~ '_ 3
= Qy E gt Sw, § 2 'l %A1 THE BORING LOGS SHOW SUBSURFACE CONDITIONS AT THE DATES AND
£ rzﬁ’! g2 ® §3'r = 2 LOCATIONS INDICATED AND IT IS NOT WARRANTED THAT THEY ARE REPRE-
g 2£2 || 83 |5 | £3¢| 78 |2 |= E =3 gé SENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
g = > :‘-—r i I“—" | o
o 23k% (€| X8 | ¢ | 2=8| 22 | 2 |%z ||| [g5/25| LocceD BY: R.C.P. | DATE: 7-03-03

08/06/03 1P2302305s.dwg
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i Tabar Gonsuliants
5 Taber E-wmrsmdgmw.(ﬁs
‘ ot Secromints, onsso-ane . TEST BORING 1LOG Job No. 1P2 /302 /305

S 1856 LOCATION:  1.7ft, Left, Sta, 47+51.2
TYPE: 4-—Inch Auger to 13.6ft./NX Wireline  ELEVATION: 421.4 Boring No. 20
I . 0.5ft. asphalt concrete aver (compact)
X brown SILTY fine~coarse SANDY GRAVEL (GM),
123 | 6 150/0.3 1.4 | 1 dry——FILL
] S GRANITIC ROCK, thoroughly decomposed to very
" Bag | N = intensely weathered-—w=very dense light brown
0.4 118 4 5o/o4l 1.4 | 2 3 1R CLAYEY fine to medium to coarse SAND, dry
%
¥
||
M, G JA Bag | O | [
gO/CH 1.4 6] \10 g
R Bog | P ¢ GRANITIC ROCK, medium grained, very light gray,
— 15 < intensely weathered, soft-moderately soft,
moderately fractured (fractures ore at 0-157),
fractures rough with very thin infilling
REC=07%
RQU=0%| Run | A L
20;
REC=07% . %
ROD=0%| Run | B
P
251
v
REC=907
ROD=0%| Run C M J\
301 Total Depth = 28.6t.
- No free groundwater encountered; boring
» grout backfiled 6-16-03
gtg 354 Where indicated by an asterisk (*) the number
rﬁé | of blows shown is for only that fraction of the
N initial Q.5 ft, "seating drive” Interval penetrated,
8§§ B
Fox n
wEE
go0 -
L =]
‘""“r-.._ 404711
- -
$ |
=
- »n
g E tg = # & -~
- o # £ THE BORING LOGS SHOW SUBSURFACE CONDITIONS AT THE DATES AND
EQE . o §__ — < g LOCATIONS INDICATED AND IT IS NGT WARRANTED THAT THEY ARE REPRE-
é % o E e & = z E Ea‘. % SENTATIVE OF SUBSIRFAGE GONDITIONS AT OTHER LOCATIONS ANG TIMES.
e BEZ || BE | & §§ 38 | 2|85 ||| 5528 Coceen BY: RCP. | DATE  6-16-03
c%'oa%& 1P2302306t.dwg 1=

Figure-2 Page 20 of 35



Taber 55
a el' ’E:' Mt amnte, S se-e TEST BORING LOG Job No. 1P2/302/305

Sihoa 1851 LOCATION: 54.8ft. Left, Sta. BO+83.3
TYPE: 2.5-inch Auger ELEVATION: J18%.6 Boring No. 214
Ve (Semicompact) groy SILTY fine to medium
“F’, M SAND, moist to wet
| E7 tam
—a—"";, 5/78/03
K g
R L GRANITIC ROCK, thoroughly decomposed—-very
ref .4 | 2 | dense light gray SILTY fine to medium
SAND, moist \/\
— Total Depth = B.1ft.
| Groundwater measured ot 3.0ft. depth;
10 boring grout backfiled 6—-26-03,
| #* Sampler driven using a 50 Ib.
" weight with 30-~inch drop.
1541
2011
2511
3011
351
4031
2 u
g |
z
i Z i
-~ |8 E EQ B ﬁ £ ] THE BORING LOGS SHOW SUBSURFAGE CONDITIONS AT THE DATES AND
e ® I —~ - 2 LOCATIONS INTRCATED AMD 17 (5 NOT WARRANTED THAT THEY ARE REPRE=
E g Ea 5 g = = z = | @ o] SENTATVE OF SUBSURFAGE CONDITIONS AT OTHER LOCATIONS AND TIMES.
g Eﬂ"-' % o E‘E So 36 & E MO
g |Z3EE |E| B8 | | 98 | 22 | 3 |Bz ||| |2525[ wocceo BY: RC.P. | DATE:  6-26-03

08/06/03 1P2302305u0.dwg  1=1 Figure-2 Page 24 of 35



Taber 5555
‘ ety Weat Savomante, oaesom-ans TEST BORING LOG Job No. 1P2 /302 /305
LOCATION: 42.6ft. Right, Sta. 48+70.9
TYPL: B-=inch Concentrix Air Hommer ELEVATION: 434.2 Eorlng No. 22

MC%- Mehrten Conglemerate, brown, moderately
o weathered GRAVELS and COBBLES in a weakly
wgg.‘% to moderately cemented SILTY SANDY matrix—-—

1A very dense brown SILTY (5-10%) fine-coarse
" Jo] | SANDY (15-20%) GRAVEL (25-30%) ond
50/0.4] 1.4 1 1 U—/“’, COBBLES (40~50%), dry

—1’?{0

=

XS

50/0.1 1.4 |2

101

&
&

1
RS

3"

%

50/0.1.1.4 1 3 o . .

15 GRANITIC ROCK, medium=—coarse grained, very
light gray, intensely weothered, soft—meoderciely

soft, intensely froctured

RQL Run { A
201
REC=0%
ROD=0%1 Run | B
251
REC=0%
ROB=0%| Run | C e !
3011
. Total Depth = 28.4ft.
| | No free groundwater encountered; bering
grout baekfilled 7—3-03.
[ ] Mehrten Conglomerate: Percentages of earth
] materials estimated in the fieid.
354+

Where indicated by an asterisk {*} the number
- of blows shown is for only that fraction of the
initial 0.5 ft. "seating drive” interval penetrated.

CORE RECOVERY (%)

AND ROCK QUALITY

DESIGHATION—RCD (%)
1

"N WALUE /
p-3
=]

I

THE BORING LOGS SHOW SUDSURFACE CONDITIONS AT THE DATES AND
LOCATIONS ISDICATER AND 1T 5 NOT WARRANTED THAT THEY ARE REPRE—
SENTATIVE OF SUBSURFACE CONTHTIONS AT OTHER LOCATIONS AND THMES.

LOGGED BY: R.C.P. DATE:  7=03—~03
Figure-2 Page 22 of 35

COMPRESSIVE
STRENGTH
{taf}

4]
BLOWS COUMT
SAMPLE SIZE
{inches)
SAMPLE Ho.
SOIL CLASS

DRY DENSITY
350 ft-1b

(s focu. L)
N FEET
MATERIAL
SYMBOL
UKIFIED

DEPTH

0
:

GB/06705 P2502505vdwg ~ 1=1

PID {ppm)
GNCONFINED




'l%'lbe e IESTBORING LOG

Job No, 1P2/302/305
LOCATION: 2.6ft. Right, Sta. 49+57.4
TYPE: 4—inch Auger to 12ft./NX Wireline ELEVATION: 415.1 Boring No, 23

0.5ft. asphalt concrete over (compact} brown
1.0 125 | 9 b SILTY fine~coarse SANDY GRAVEL (GM), dry—FILL
1.8 129 5 150/0.3 1.4 |1g Dense brown SILTY fine SAND, moist
" Bog | Q GRANITIC ROCK, thoroughly decomposed——very
50/0.2] 1.4 |2 dense light gray fine to coarse SAND, dry
Bag | R
ref 114 |3
3"
ref 1.4 | 4
Bag | S GRANITIC ROCK, medium groined light gray,
intensely weathered, soft, moderately
fractured (459, froctures rough
REC+767
ROD=55%] Run | A M
™ Tetal Depth = 17.0ft,
- No free groundwater encountered; boring
grout backfilied 6—16—03,
20+
1 Wnere indicated by an asterisk (*) the number
B of blows shown is for eonly that froction of the
- initial 0.5 ft. "secting drive” interval penetrated.
251
30
o "
o 351}
rag a
631
8 -
a5 |
[
B84 i
. 404H
3 | |
= i
7 "
. z i
~ |8 E ¢ § i g B THE BORING LOGS SHOW SUBSURFACE CONDITIONS AT THE DATES AND
TR g . 2 — % LOGATIONS INDICATED AND IT IS NOT WARRANTED THAT THEY ARE REPRE-
E § % 5| &3 %.ﬁ %t a8 | & E@ Egg SENTATIVE OF SUBSURFAGE CONDITIONS AT OTHER LOCATIONS AND TIMES.
b X _..J
o [SBES|&| &8 | 27| 38 | 25 | 2 |%= ||| {EE28] Loooro ev: RCP. | DaTE: 6-16-03
0706763 1PZ302300w.dwg  1=1
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Tab er oot St Gttt
Vert Sowaniia S sen-avs  TEST BORING LOG Job No. 1P2/302/305

Sioen 1854 LOCATION:  4.4ft, Left, Sta, 55+45,5
TYPE: 4-inch Auger ELEVATION: 391.8 Boring No, 24
. 0.45ft. asphalt concrete over {compact)
T % brown SILTY fine—-coarse SANDY GRAVEL (GM),
11t | 10 50/0.1 2.5 | 1 - dry——FILL o0

GRANITIC ROCK, thoroughly decomposed——very
— dense light gray, whitish brown SILTY medium
544 to coarse SAND, dry to meist

*
50/0.1 1.4 | 2 5%&

03

. 104H
Baqg |HH \/\

L Total Depth = 11.0ft.

Auger refusal at 11.0ft. depth; groundwater
measured at 7.0ft. depth; boring backfilled

- with bentonite chips and surface sealed
1514 with asphalt—conerete cold patch, 5-28-03.

il
ERl
g

| | Where indicated by an asterisk (*) the number
of blows shown is for only that fraction of the
initial 0.5 ft. "seating drive” interval penetrated.

20
254
30HH
35
. 40HH
% |}
- ]
g E E E ge | §$ I o % T R L T A ANANTED. THAT THOY Wt REPRE--
B Q,E ‘éﬁ ge % _E o x E Eg @ SENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
g §§ % g8 1o | 28 121k ilI22I128] LoceED BY: R.C.P. | DATE: 5-28-03

OB/08 /03 TH2302505w.dwg  1m1 Figure-2 Page 24 of 35



Gansufra 75
Tbber o0 o Gt v TEST BORING LOG

o Toce Job No. 1P2 /302 /305
LOCATION: 45.6ft. Right, Sta. 55+96.3
TYPE: 4—inch Auger to 15ft /NX Wireline ELEVATION: 402.1 Boring No. 25
W'{". SM| (Loose) brown SILTY fine to medium SAND, dry

| ] GRANITIC ROCK, thoroughly decomposed——very
dense light gray fine to medium SAND, dry

130 § 3 150/0.3] 1.4 | t

ref e 12

Bag | VV

* 3!!
S0/0.1 1.4 | 3

GRANITIC ROCK, medium gralned, light gray,
intensely weathered, soft—modertely soft,
intensely fractured

REC=50%
RQD=19%| Run | A
REC=1007%
ROD=0%| Run § B \/\
[ Total Depth = 22.5ft.
a5 No free groundwater encountered. Boring
| grout bockfiled 7-1-03.
| Where indicated by an asterisk (*} the number
" of blows shown is for only that fraction of the
301 initial 0.5 ft. "seqting drive” interval penetrated.
@ .
¥ro 3511
L2 a
so I
285 i
g
g2k i
T 407711
:, 1
s |
z i
a ﬂ i’_”.-n. E H 8 o
- zEE Bl g B 7 z THE BORING LOGS SHOW SUBSURFACE CONDITIONS AT THE DATES AND
i By | » T -~ s LOCATIONS INDICATED AND IT 5 NOT WARRANTED THAT THEY ARE REPRE-
g §Eu Bl 83 | 5g | = gs a1z E 55 £10] SENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TWES.
i 4 |
£ §§g§ el BE | §7 | 28 | 2 | 3|8z ||l [25|88] roccEn BY: RCP. | DATE:  7-01-03

08705705 1B Z5025057.dwg  1=1 Flgurae-2 Page 25 of 35



' Taber &
ugths Weal Socromente, CA  93601=2116 TEST BORING LOG Job No. 1F‘2/302/305
: LOCATION: 5.6ft. Right, Sta. 57+46.2
TYPE: 4—Inch Auger ELEVATION: 391.0 Burins_; No. 26
[

GRANITIC ROCK, thoroughly decomposed to
very intensely weothered—-very dense light
gray and brown SILTY medium {o coarse

SAND, dry
*
0.2 110 7 _150/0.41 1.4 1

h 4
5/ 7103

* Bag | F

50/0.4 1.4 2

* —}

50/01 1‘4 3 184 J\

Total Depth = 1511t
Groundwoter meqsured at 7.2ft. depth;
- boring graut backfiled 5-21-03,

20+
- Where indicated by an gsterisk (*) the number
of biows shown is for only thet froction of the
B initiol 0.5 ft. "seating drive" interval penetroted.
25471
3011
354
40 111
wl
= =
= |
z R
WP %
-~ |8 = @ EE Bo g g B AT THE BORING LOGS SHOW SUBSURFACE CONDITONS AT THE DATES AND
Be |5l & 5o | of | un | u o |l Eoec| AR HERAL AR B N
o 385 || 22 (§° | 38 | 22 | 3|85 ||| [55i58 wocero Bv: RCP. | DATE: 5-21-03

GB/06/03 1Pes02a057.dwg  1=1 Figure-2 Page 26 of 35



| TebarGanm’fa&fs
Taber 5555
Weat Socromento, CA  $S6E1-2116 TEST BORING LOG Job No. 1P2/302/305

Sincs 1051 LOCATION: 102.0ft, Right, Sta. 59+57.6
TYPE: 4—Inch Auger ELEVATION: 406.1 Baring No. 27
Ztoml (Compact) brown SILTY fine SAND, dry
g

GRANITIC RQCK, thoroughly decomposedw—very
- dense light brown, tan fine to medium

] SAND, dry
5.......
122 | 2 b
128 ) 79 1.4 1 1a
« | |
103 2_150/0.50 1.4 | 2 10~
1Mt | 6 60/0.3 1.4 131 157
. =
50/01 1.4 | 4 20-H
N u
50/0.21 1.4 | 5| 2544
" =
50/0.1 1.4 & 304H-p \/\

Total Depth = 30Q.1ft
No free groundwater encounterad, Boring
- grout backfilled 6-30--03,

35

I

= Where indicated by an asterisk (*) the number
A of blows shown is for only that fraction of the
initial 0.5 ft. "seating drive” interval penetrated.

401

83 THE BORING LOGS SHOW SUBSURFACE CONDATIONS AT THE DATES AND
g LOCATIONS INDICATED AND 1T 15 HOT WARRANTED THAT THEY ARE REPRE-
=t

vy SENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
S

COMPRESSIVE
STREMGTH
{t=f)

OTHER TESTS
DRY DENSITY
(bs/ou. i}
BLOWS COUNT “M™ VALUE
350 fi-ib
SAMPLE SITE
{nches}
SAMPLE Me.
IH FEET
WATERIAL
SYMBOL

PiD {ppm}
DNCONFINED
CEPTH

Moletura

LOGGED BY: R.C.P. DATE: 6-~30-03
Figure-2 Page 27 of 35
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"bbe Do consutante
Ll ot Coplldl prien-ae TEST BORING LOG

Job No. 1P2/302/305
Sineo 11 LOCATION: 4.0ft. Right, Sta. 59+70.7
TYPE: 4—inch Auger ELEVATION: 38B.2 Boring No. 28

GRANITIC ROCK, thoroughly decomposed to
115 4 1h very intensely wegthered——very dense Iigh't gray,
108 6 150/0.20 1.4 [1a brown SILTY medium to coarse SAND, moist
:EO/O.Q 1.4.1.2
Bog | G J
— Total Depth = 9.6ft.
" No free groundwater encountered;, boring
grout backfilled 5-21-03.
1511 Where indicated by an asterisk (*) the number
8 of blows shown Is for only thot fraction of the
= initial 0.5 ft. "seating drive” interval penetrated.
207
25+t
30+
3511
40+t
5 a
= u
F ..
-
_ |e® g B gﬂ & g B A1 THE BORING LOGS SHOW SUBSURFACE CONDITIONS AT THE DATES AND
Egi’i g . o < s — 2 a LOCATIONS WNDICATED AND IT 15 NOT WARRANTED THAT THEY ARE REPRE—
E §m% E 83 Ei‘? gt gg Q E i Egg SENTATIVE OF SUBSURFACE GONDITIONS AT OTHER LOCATIONS AND TIMES.
ol ] b ot
o [ZREE |£| B8 127 | 88 | 22 | 2 {82 ||l 58128 Loccep BY: R.C.P. | DATE: 5-21-03

G8/06/0% 1PZ502305b.dwg  1mi Figure-2 Page 28 of 35



Bgms
- Taber ol Ve ot Ao TEST BORING LOG

Sinoe 195 Job No. 1P2/302 /305
LOCATION: 67.9ft. Right, Sta. 614+72.2
TYPE: 4-—inch Auger ELEVATION: 386.9 Boring No. 29
_r}r?. gl (Loose) brawn SILTY fine SAND, dry
by

GRANITIC ROCK, thoroughly decomposed to
= intensely weathered——very dense light brown//tan
fine to medium SAND, dry

105 1 5 150/0.5] 1.4

Bag
*
100 6 [50/0.21 1.4

Bag
*
50/0.1 1.4

*
50/0.0] 1.4 | 4| 4

50/02 1.4 15| 25 &,

Total Depth = 25.2ft,
No free groundwater encountered. Boring
| grout backfilled 6—30-03.

3011

u Where indicated by an asterisk (*) the number

of blows shown is for only that fraction of the

] initial 0.5 ft. "seating drive” interval penetrated.
3511
401

LOCATIONS WDICATED AND 1T IS HOT WARRANTED THAY THEY ARE REFRE-
SENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LGCATIONS AND TIMES

Y DENSTY
sfou. L)

BLOWS COUNT "NH™ valus

35¢ b

OTHER TESTS
SAMPLE SIZE

Unches}
SAMPLE N,

E g THE BORING LOGS SHOW SUBSURFACE CONDITIONS AT THE DATES AND
g

N FEET
MATERIAL
SYMBX
LRIFIED

Holstura
(%
DEPTH

5 8 |2 LOGGED BY: R.C.P. | DATE: 6-30~03
(\W'DEIO:S 1P2302305zc.dwg =i Flgura-z Page 29 of 35





