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1. INTRODUCTION

_

i

ENGEO Incorporated prepared this geotechnical report for design of the Silver Springs
Residential Development and offsite improvements in El Dorado County, California.

e

Anderson Consulting Group (ACG) performed 38 subsurface explorations and five seismic
refraction surveys at the project site, and prepared the geotechnical report for the Silver Springs
Residential Development, titled “Geotechnical Report for Bass Lake Property,” file No. 2011-3,
dated May 26, 1989. In 2000, ACG prepared a geotechnical report update for the Silver Springs

- Phases I, 11, 11, TV, (formerly the Bass Lake Property) and the Bass Lake Road Realignment.
. ENGEO Incorporated acquired the assets of ACG in 2002.
% At your request, we performed additional exploration to supplement the 1989 ACG subsurface

information and prepared this geotechnical report to provide geotechnical recommendations for
the following eight components of the Silver Springs Development project:

L

Silver Springs Unit 1

Silver Springs Unit 2

Silver Springs Unit 3

Green Valley Road and Deer Valley Road Widening

Bass Lake Road Widening

Silver Springs Force Main Extension

Preliminary geotechnical information for the Parcel 2 Tentative Map
Preliminary geotechnical information for the Lot 7 Tentative Map

L

B
%

For our use, we received the following documents prepared by Stantec Consulting Incorporated
(Stantec):

L

1. “Silver Springs Unit 1, padded single family detached dwellings, Exhibit A;” dated

g% November 4, 2005,
2. “Silver Springs Unit 2 & 3, non-padded single family detached dwellings, Exhibit B & C;”
? dated November 4, 2005.
| 3. “Green Valley/ Deer Valley Widening, Exhibit D;” undated.
) 4. “Bass Lake Road Widening, Exhibit E;” undated.
% 5. “Silver Springs Force Main Extension, Exhibit F;” undated.
) 6. “Preliminary Grading and Improvement Plans for Green Valley / Deer Valley;” plot date

November 7, 2005.
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For our use, we received the following documents prepared by MacKay & Somps Civil
Engineers Incorporated (MacKay & Somps):

1. “Preliminary Plans for the Improvement of Silver Springs, Large Lot Subdivision I-133,
Silver Springs Parkway Realignment Onsight Phase — 2;” plot date April 8, 2005.

2. “Silver Springs Large Lot Tentative Map and Small Lot Tentative Map, El Dorado County,
California;” prepared June 2, 1997, latest revision date November 2, 1998.

1.1 SCOPE OF SERVICES

ENGEO prepared this report as outlined in our agreement dated December 5, 2005, Silver
Springs LLC authorized ENGEO to conduct the proposed scope of services, which included the
following:

Service Plan Development
Subsurface Field Exploration
Soil Laboratory Testing

Data Analysis and Conclusions

Report Preparation.
1.2 PROJECT LOCATION

Figure 1 displays the Site Vicinity Map, which shows the relative locations of the eight Silver
Springs project components in El Dorado County, California, as described in Section 1 above.

Figure 2 shows project boundaries, proposed building and pavement areas, and our exploratory
locations for the Silver Springs Residential Units 1 through 3. Figure 2 also shows
corresponding site boundaries and our exploratory locations for the Parcel 2 and Lot 7 project
areas.

Figures 3 through 5 show the project boundaries and our test pit locations for the offsite
improvements including Silver Springs Force Main Sewer Extension, the Green Valley Road and
Deer Valley Road Widening, and the Bass Lake Road Widening projects, respectively.

1.3 PROJECT DESCRIPTION
Based on our discussions with Stantec, and review of the information provided, we understand

that the Silver Springs Development project will consist of construction of the following
components:

7125.5.001.01
February 1, 2006 Page 2
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Silver Springs Residential Units 1 through 3:

Silver Springs Unit 1 will include 53 single family detached production houses with slab-on-
grade floors, and Silver Springs Units 2 and 3 will include a combined 181 lots for single family
detached custom houses. These units cover an approximately 170 acre area and will include
construction of cuts and fills up to approximately 9 feet, retaining walls up to approximately 7
feet high, underground utilities, asphalt concrete pavement, flatwork, and landscaping.

Green Valley Road and Deer Valley Road Widening:

We understand that Green Valley Road is to be widened to create left turn pockets for access to
Deer Valley Road. The widening project extends along approximately 1,600 feet of Green
Valley Road and will require both cuts and fills of up to 10 feet and 5 feet, respectively. Along a
portion of the widening, the existing roadway embankment will be extended by placing fill.
Underground storm drains with pipe diameters up to 24 inches will be constructed within the
widening.

Bass Lake Road Widening:

We understand that approximately 2,000 feet of Bass Lake Road will be widened from
approximately Green Spring Creek in the south to just before Gateway Drive in the north, with
cuts and fills on the order of 3 feet.

Silver Springs Force Main Extension:

We understand that the 6-inch diameter force main extension will begin at an existing stub at
Madera Parkway and follow the Bass Lake Road right-of-way at a depth below existing grade of
approximately 3 feet and then proceed south overland to an existing stub at Birmingham Way.

Preliminary Geotechnical Information for Parcel 2 and Lot 7 Tentative Maps:

We understand that preliminary geotechnical information is needed for the development and
approval of tentative maps for the site areas currently described as Parcel 2 and Lot 7.
Approximately 20 single family residential units, and 25 multi-family residential units are
proposed for Parcel 2 and Lot 7, respectively. Design level geotechnical recommendations for
the Parcel 2 and Lot 7 projects are not included in this report.

7125.5.001.01
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2. FINDINGS

We visited the site on December 29, 2005 and January 5 and 10, 2006 to perform our site
explorations. Section 2 presents descriptions of surface and subsurface conditions observed
during our exploration.

2.1 SURFACE CONDITIONS

Silver Springs Residential Units 1 through 3. Parcel 2. and Lot 7

Based on our review of the information provided, the proposed residential land portions of the
project consist of approximately 210 acres. The ground surface of the residential areas varies
from relatively steep to gentle slopes and relatively flat areas. The 1998 Tentative Map prepared
by MacKay & Somps indicates the ground surface varies from approximately Elevation 1,340
feet along the southeast boundary to approximately Elevation 1,120 feet along the northwest
boundary.

We observed the following site features during our reconnaissance of the proposed residential
area:

m  The area has many large trees and is covered by a moderate growth of grasses and weeds up
to 4 feet tall.

m  Several dirt trails traverse the area.

m  Several seasonal drainage swales and several creek channels cross the area. Green Creek is
mapped on the site and delineates the Unit 2 and Unit 3 project areas.

®  An existing cemetery measuring approximately 20 feet by 20 feet enclosed by an iron fence,
and a small pond less than 50 feet in diameter exist within the Unit 1 project area.

%
.

m  Four culvert crossings have been constructed along the proposed Silver Springs Parkway
alignment.

= A large detention basin exists on Parcel 2, west of the Unit 2 area.
Several manholes labeled as either Storm Drain or Sanitary Sewer are evident within the

% future alignment of Silver Springs Parkway. The tops of the manholes were typically flush
with the ground or slightly higher than the adjacent ground.
. ®  Survey stakes are visible at numerous locations across the area.

naemey
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Bass Lake Road Widening and Silver Sprines Force Main Extension

The Bass Lake Road Widening and Silver Springs Force Main Sewer Extension project areas are
approximately 1000 feet apart along a portion of Bass Lake Road on the east side of Bass Lake.

In these areas, we observed:

m  Several trees and short vegetation along both shoulders of Bass Lake road.
Shallow drainage ditches along Bass Lake Road.
A large drainage canal approximately 6 feet deep follows the east side of Bass Lake Road
between Madera Parkway and Bridlewood Drive; we observed a sprinkler system along the
western bank of the canal, and overhead power lines.

m  Rock outcrops along Bass Lake Road between the Private Drive at the south end of Bass
Lake, to Hill Road towards the future Silver Springs Parkway alignment.

s The Bass Lake Road pavement surface in the widening area appears to be in generally good
condition; however, several local areas up to approximately 3 feet by 8 feet near the edge of
pavement were observed to be in failed condition exhibited by severe alligator cracking and
depression. We summarize our pavement surface observations, conclusions, and provide
recommendations for repair and overlay in Section 2.7, Section 3.8, and Section 8§,
respectively.

Green Vallev Road and Deer Valley Road Widening

The Green Valley Road and Deer Valley Road Widening project area is northwest of the
proposed intersection of Silver Springs Parkway and Green Valley Road.

In this area, we observed:

Green Valley Road appears to be a major arterial roadway.

The portion of Green Valley Road, east of Deer Valley Road, was constructed on rocky fill
up to approximately 15 feet high. The shoulders slope downward at approximately 2:1
(horizontal:vertical). We observed the shoulder slopes to be stable and in generally good
condition, with limited surface erosion.

& The western portion of Green Valley Road was constructed over bedrock as evident by the
cut slopes on both sides of the roadway. We observed cut slopes to be as steep as
approximately 1:1 (horizontal:vertical) with most of the cut slopes on the order of 1%4:1. We
observed the condition of the slopes to have minor surface raveling with minor accumulation
of rock and soil material at the toe of the slope.

7125.5.001.01
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% m  The Green Valley Road and southern side of Deer Valley Road pavement surfaces were

| observed to be relatively new and in good condition. The pavement surface on the north side
of Deer Valley Road was in generally good condition with areas of sealed alligator cracking

% up to approximately 4 feet by 4 feet. We summarize our pavement surface observations,

o conclusions, and provide recommendations for repair and overlay in Section 2.7, Section 3.8,

and Section 8, respectively.

:

[

2.2 SITE GEOLOGY

We present the underlying geology for the project areas based on our field reconnaissance,
subsurface exploration, and review of the Geologic Map of the Sacramento Quadrangle
(Wagner, Jennings, Bedrossian, and Bortugno, 1987) and the Geologic Map of the Late Cenozoic

By

2=

% Deposits of the Sacramento Valley and Northern Sierran Foothills, California (Helley and
Harwood, 1985).

% Our site reconnaissance and previously referenced geologic maps indicate that the underlying
geologic formations at the project areas are part of the Foothills terrane. The Foothills terrane is

B composed of three different bedrock types: gabbroic type rocks, metavolcanic type rocks, and

| ultramafic type rocks. The following summarizes each of the rock type:

Gabbroic rocks (Gb) are typically composed of gabbro and diorite rock. These rocks are
typically crystalline, massive, and dark gray to a salt and pepper coloring. These rocks are
similar to granite but are composed of more mafic minerals and are typically darker in color.

[

Metavolcanics (Mv) are composed of metamorphic volcanic rocks. These rocks are typically
microcrystalline, have a slight schist appearance, and slightly foliated. Foliations are observed to
be steeply dipping in the area. The foliations may result in outcrops that have a tombstone
appearance.

[

e

Ultramafic rocks (Um) in the area are typically composed of igneous mafic rocks that originated
from the upper portion of the earths mantle. These rocks have been metamorphosed into a
greenschist (locally called greenstone). Greenstone is typically green to dark green in color,
massive in structure, and may contain asbestos bearing serpentine.

[

We tabulate the mapped formations underlying each project area below,

fat o

fas e
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% TABLE 1
] Mapped Geologic Formations by Project
g — :
% Project Formation
Silver Springs Units 1, 2, 3 Gb
| Lot 7 Gb
N Gb and My
Parcel 2 R
| (see Figure 2)
| d Mv
Force Main Sewer Extension Um %n Y
(see Figure 3)
Bass Lake Road Widening Gb
Gb and Um
Green Valley / Deer Valley Widening al,l m‘
% (see Figure 4)

2.3 NATURALLY OCCURRING ASBESTOS MAPPING

Based on our review of the El Dorado County Map for “Asbestos Review Areas Western Slope,
County of El Dorado, State of California,” dated July 21, 2005, the Parcel 2 project area and the
southwest corner of the Unit 3 project area are mapped as “more likely to contain [naturally
occurring] asbestos.” See Figure 2 for affected project areas.

2.4 SUBSURFACE CONDITIONS

We observed excavation of 22 test pits to a maximum depth of 10 feet at the locations shown on
Figures 2 through 5. The former ACG explorations are also shown on Figure 2; these included
20 borings and 18 test pits performed by ACG in 1989,

R

In general, the explorations performed in the project areas encountered surficial residual soils
consisting of mixtures of gravels, sands, silts, and clays underlain by weak to very strong
Metavolcanic, Granitic (Gabbroic), and Ultramafic rock. The surficial soil varied widely in
thickness, from negligible in some locations to greater than 20 feet at other locations. Rock
refusal conditions were encountered at several explorations; these are summarized in Table 2
below.

Our exploration indicates that the thicker surficial soil layers were prevalent in the swales and
low-lying areas; the surficial soil tends to thin out on the hills and ridges.

WO

7125.5.001.01
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B We observed silty and sandy clay mixtures of varying plasticity in the surficial soil encountered

| in our explorations. Moderately to highly plastic clays were observed in the Silver Springs
Residential areas, predominately near the low-lying creek channels, shallow drainage swales, and

% other watershed features.
We did not encounter any noticeably weak or compressible soil in our exploratory test pits.

;%

|

2 TABLE 2

Rock Refusal Explorations

e

Depth to Refusal on Strong
Rock, (ft.)
TP1 5
P2
TP3
TP4
TPS
TP6
TP7
TP10
TP15
TP22
B1*
B3* 18
B6* 14
Bg8* 18
B12* 11
B13* 6
B14* 8
B18* 8
7
5
5

Exploration

I

[

O TN = A O W

[ L

T3*
T5*
T16*
*1989 ACG exploration

e

Ny
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Consult the Site Plans and exploration logs for specific soil, rock, and groundwater conditions at
each location. We include our exploration logs in Appendix A and 1989 ACG exploration logs
in Appendix C. The logs contain the soil/rock type, color, consistency, and visual classification
in general accordance with the Unified Soil Classification System. Appendix A also provides
additional exploratory information in the general notes to the logs.

.

2.5 SEISMIC SETTING

The site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone and no
known surface expression of active faults is believed to exist within the site. Fault rupture
through the site, therefore, is not anticipated.

IR

The site does lie within a seismically active region. According to a search using the software
program EQFAULT Version 3.00b (Blake, 2000) and our review of the previously referenced
Sacramento Quadrangle Geologic Map, the site is mapped approximately 2 miles east of the Bear
Mountains Fault Zone, which is part of the Type C Foothills Fault System. The Foothills fault
segments are considered potentially active and capable of a moment magnitude earthquake of
6.5. Other active faults in the region include the Type B Genoa Fault approximately 65 miles
away, capable of a moment magnitude of 6.9 and the Type B Hunting Creek - Berryessa Fault
approximately 66 miles away capable of a moment magnitude of 7.1.

[ B

2.6 GROUNDWATER CONDITIONS

We did not observe groundwater in any of our subsurface explorations for the Bass Lake Road
and Green Valley / Deer Valley Widening projects or the Force Main Sewer Extension project.
However, we did observe perched groundwater in TP-13 and TP-18 performed in the Lot 7 and
the Unit 2 project areas, respectively, at a depth of 6 to 8 feet below existing grade. At the above
locations, surface water may have infiltrated the surface soil and ponded on the less permeable
rock layers. The 1989 ACG study encountered perched groundwater at depths between 4 and 16
feet below the surface in borings B4, B7, B10, and B19, and in trenches T14 and T15.

Fluctuations in the level of perched groundwater may occur due to variations in rainfall and other
factors not evident at the time measurements were made.

i

2.7 OFFSITE PAVEMENT CONDITION SURVEY

We performed a brief pavement condition survey for the offsite Bass Lake Road Widening and
the Green Valley and Deer Valley Road Widening projects.

7125.5.001.01
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L

We observed Bass Lake Road to have mostly marginal with some major signs of pavement
surface fatigue. Marginal signs include sporadic longitudinal and transverse cracks with crack
seal, and several small patched areas. Major signs of fatigue include locally failed areas with

S

0 severe alligator cracking and pavement surface depression potentially extending into the
= subgrade. Several of these areas were observed along the outside edge of pavement up to
, approximately 3 feet wide by § feet long.

0

v Based on our observations, it appears that Green Valley Road, and the southern portion of Deer

Valley Road were rehabilitated within the last 1 to 3 years and were generally without obvious
signs of fatigue at the time of our visit. However we observed minor raveling of the surface
course and several areas approximately 4 feet by 4 feet with slight to moderate alligator cracking,
with crack seal, within the project area on the northern portion of Deer Valley Road.

L

We performed three pavement cores within the Bass Lake Road Widening project area and three
cores within the Green Valley Road and Deer Valley Road Widening project area. We provide
our pavement core results in the table below.

%

B TABLE 3

% Pavement Core Results

% Approximate Core Location* Cori:ii?:l(zn.) %‘;’ii%i?
£ West of the Bass Lake Road centerline, 214 g

300 feet south of Gateway Drive -

% East of the Bass Lake Road centerline at 33 2

intersection with Woodleigh Lane
East of Bass Lake Road centerline, near

) 4 8

southern project boundary

Green Valley Road Station 242-+50 right

. 3 8
of roadway centerline
Deer Valley Road Station 10+60 left of

. 2% 6

roadway centerline

| Deer Valley Road near 9+40 right of

| | . 3 6

L roadway centerline

*the cores were performed near the fog line at the locations described

DR

2.8 EXISTING GREEN VALLEY ROAD CUT SLOPES

On December 29, 2005 we observed that the existing cut slopes on both sides of Green Valley
Road are composed of slightly to moderately fractured, slightly weathered, intact ultramafic rock
that appears to be stable at the current slope angle of approximately 1%::1 (horizontal to vertical).

[
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We also observed portions of the slopes to be stable at slope angles as steep as 1:1. We observed
the slopes to be in generally good condition with only minor accumulation of raveled slope
material at the toe of the slopes at the time of our visit.

sy

e

2.9 SEISMIC REFRACTION SURVEY

-

ACG performed a seismic refraction survey in 1989 within the Silver Springs Residential project
area (formerly known as the Bass Lake Property) to estimate the depth and hardness of the
underlying bedrock. The survey within the subject project area included five traverses as shown on
Figure 2. A signal enhancement seismograph was used to measure the first arrival times of the
waves produced by a mechanical source. Shock waves were measured at 10 foot intervals. The
maximum distance between the geophone and the point where the shock wave was induced was
120 feet. The data collected from the 1989 ACG seismic survey is summarized in Table 4 below.

L

.
0

; TABLE 4
% Summary of 1989 Seismic Refraction Survey Data by ACG
B Approximate A . ,
| roximate Subsurface . .
% Traverse Thickness of P\Ii{g terial Velocity (fps) Estimated Material
Material (ft.)
. Moderately to slightly
% A-A 010> 20 fect 5,000 weathered granite rock
Completely to moderately
% c.C 0109 feet 2,000 weathered granitic rock
Moderately to slightly
% =9 feet 4,000 weathered granitic rock
.
0to 10 feet 5 400 Comp}e§ely to mp@erately
DD ’ weathered granitic rock
. Moderately to slightly
=10 feet 4,300 weathered granitic rock
Z2
% Completely to moderately
% Lp 010 13 feet 1,800 weathered granitic rock
5 ' ~13 feet 11,000 Slightly wea{he’reé granitic
. rock
) g ’ Completely to moderately
; . Oto 14 feet 2,000 weathered granitic rock
/ F
e i i Moderately to slightly
h4 feet 7,500 weathered granitic rock

%
.
0
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2.10 LABORATORY TESTING

We performed laboratory tests on selected soil samples to determine their engineering properties.

[ For this project, we performed moisture content, plasticity index, expansion index, hydrometer,

% resistance value, and soil corrosion potential testing. We include the laboratory data in
Appendix B.

%ﬁ

g 3. CONCLUSIONS

% From a geotechnical engineering viewpoint, in our opinion, the project areas are suitable for the

proposed residential developments and offsite improvements. The primary geotechnical
concerns that could affect development are the potential for shallow groundwater, expansive soil,
rock excavatability, and naturally occurring asbestos. We summarize our conclusions followed
by our recommendations below.

:

3.1 EXCAVATABILITY

We used a Case 580 M backhoe with a 2-foot wide bucket during our exploratory work. Based
upon our observation and experience, we provide the following conclusions regarding excavation
resistance at the site:

%

1. Conventional grading and backhoe equipment will likely be able to excavate the surficial soil
deposits that overlie the bedrock below. The thickness of surficial soil at the locations
explored ranged from negligible to over 20 feet, Consult the test pits for the thickness of
surficial soil at specific locations.

We experienced shallow refusal when excavating into the rock formations; typically, we were
unable to excavate more than 1 foot into the underlying bedrock. Grading excavations in this
material will likely require moderate to high effort with a CAT D10 or larger bulldozer,
equipped with a single tooth ripper. A CAT 245 or larger excavator may be necessary to
facilitate trench excavations with moderate to high effort. Due to the variable and chaotic
nature of the rock types encountered at the site, more resistant material will likely be
encountered that will likely require heavier, more powerful excavating equipment. Heavy
excavators equipped with rock teeth, hoe-rams, or blasting may be required where
excavations extend more than 3 feet into the underlying rock, or where large boulders or
resistant lenses are encountered.

[on
[

(L]

AR

Note that "refusal” conditions or "resistant” rock are highly dependent on the type of equipment,
the effort expended, and the amount of wear and tear the contractor is willing to tolerate.

7125.5.001.01
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We provide the above excavatability information for general planning purposes only. This
information is not intended for bidding purposes.

3.2 EXPANSIVE SOIL

We observed potentially expansive clay near the surface of the residential project areas in Test
Pits TP-12, TP-15, TP-17, TP-18, TP-20, and TP-22. The potentially expansive clays were
generally encountered in the low-lying areas adjacent to the creeks and natural drainage swales.
Our laboratory testing indicates that these soils exhibit moderate to high shrink/swell potential
with variations in moisture content. Expansive soil can cause distress to foundations, floor slabs,
pavements, sidewalks, and other improvements which are sensitive to soil movements.

To reduce the potential for damage to the planned residential structures, we recommend
slabs-on-grade have sufficient reinforcement and be supported on a layer of non-expansive fill
and that footings extend below the zone of significant seasonal moisture fluctuation. As an
alternative to reduce the complexity of site grading, and the risks associated with developing
residential communities on potentially expansive soil sites, we recommend that all buildings be
supported on properly designed post-tensioned mat foundations bearing on competent native soil
or compacted fill.

We provide detailed recommendations for both foundation alternatives in Section 5 of this
report.

We have also provided specific grading recommendations for compaction of clay soil at the site.
The purpose of these recommendations is to reduce the swell potential of the clay by compacting
the soil at high moisture content and controlling the amount of compaction. Expansive soil
mitigation and compaction recommendations are presented in Section 4 of this report.

3.3 NATURALLY OCCURRING ASBESTOS

Based on the July 2005 El Dorado County Asbestos Review Area Map, the Parcel 2 and Unit 3
project areas will be subject to an Asbestos Dust Mitigation Plan (ADMP) during site grading, as
required by the El Dorado County Environmental Management.

7125.5.001.01
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j§ 3.4 SOIL CORROSION POTENTIAL
L
We submitted five soil samples to an analytical lab for determination of pH, resistivity, sulfate,
% and chloride. The sulfate lab test results indicate the sulfate exposure may be categorized as
2 “Negligible™ in accordance with Table 19-A-4 of the California Building Code. For “Negligible”
sulfate exposure, the CBC indicates that either Type I or Type I Portland Cement may be used
% for concrete mix designs for the project.
_ The samples tested had low to high resistivities, indicating that they are severely to marginally
| corrosive to buried metal.
e

If desired to investigate this further, we recommend a corrosion consultant be retained to
determine if specific corrosion recommendations are necessary for the project. We present the
analytical lab test results in Appendix B.

L

L

3.5 PERCHED GROUNDWATER

As mentioned previously, we observed perched groundwater in two of our test pits at a depth of
approximately 6 to 8 feet and ACG encountered groundwater in six explorations at depths
between 4 to 16 feet below the existing site grades, within the Silver Springs Residential project
area. Perched groundwater can:

N

5
%

1. Impede underground utility construction and grading activities;

2. Cause moisture damage to sensitive floor coverings;

3. Transmit moisture vapor through slabs causing excessive mold/mildew build-up, fogging of
windows, and damage to computers and other sensitive equipment;

4. Cause premature pavement failure if hydrostatic pressures build up beneath the section.

SRR

The grading contractor should be advised that perched groundwater will likely be encountered
during grading and underground utility construction. We provide recommendations to reduce the
effects of perched water in the sections addressing Over Optimum Soil Conditions, Site
Drainage, Landscaping Considerations, Slab Moisture Vapor Reduction, and Cut-off Curbs.

3.6 2001 CBC SEISMIC DESIGN PARAMETERS

L

To provide California Building Code (CBC) seismic design parameters, we reviewed the 2001
CBC and the February 1998 California Divisions of Mines and Geology “Maps of Known Active
Fault Near-Source Zones in California and Adjacent Portions of Nevada”.

AT

Based on our review, we provide the 2001 California Building Code (CBC) seismic parameters
in Table 5 below.

AR
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TABLE 5
2001 CBC Seismic Parameters

|

%ﬁ Categorization Design Value

- Soil Profile Se

% Seismic Zone 3
Seismic Zone Factor, Z 0.3

= Seismic Coefficient Ca 0.33

& Seismic Coefficient Cv 0.45

3.7 LOT 7 AND PARCEL 2 PRELIMINARY CONCLUSIONS

The geotechnical conclusions provided within this report may be applied, on a preliminary basis,
to Lot 7 and Parcel 2 project areas to satisfy the Tentative Map criteria for El Dorado County.
We recommend that ENGEO be retained to prepare a design level geotechnical report for the Lot
7 and Parcel 2 project once the development plans have been completed.

|
2

3.8 OFFSITE PAVEMENT CONDITIONS

Based on our pavement condition survey and cores performed for the offsite Bass Lake Road
Widening and the Green Valley and Deer Valley Road Widening projects, we provide estimated
remaining design life and estimated nominal pavement section thicknesses in Table 6 below.

; TABLE 6
% Estimated Existing Pavement Conditions
5 : Remaining Design Life, Nominal Asphalt Nominal Aggregate
Roadway . . -
in percent Concrete, (in.) Base, (in.)
Bass Lake Road 70 3% 8
2 Green Valley .
% Road 0 37 8
Deer Valley Road, ..y
% norih 60 2% 6
i V Val
Deer Valley Road, 90 3 6
south

SR
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% It is important to note that the above estimated values are based on our observations and

. professional opinions only. The actual remaining design life may be less than indicated above
due to undeterminable factors such as the quality and methods of the original construction and

% the variability of future traffic loading.

e

3.9 GREEN VALLEY ROAD CUT SLOPES

L

We understand that the existing Green Valley Road cut slopes, at the current slope angle of
approximately 1%:1 may have to be cut back, up to 10 feet laterally, and steepened to 1:1 to
accommodate the roadway widening. Based on our observations, it is our opinion that the rock
material forming these slopes would remain stable at a slope angle up to 1:1 after being cut back;
however, weathering and some raveling of the new slope face will likely occur more frequently
than experienced with the original slope angle. This may result in greater accumulation of
material at the toe of the slope over time, which will require occasional maintenance. ENGEO
should be retained to observe any slope excavation to check for stability and adverse bedding that
could lead to future instability of the cut slope. If unstable conditions or adverse bedding
conditions arise, reducing the slope angle or constructing a retaining wall at the base of the slope
may be necessary.

SR

4. EARTHWORK RECOMMENDATIONS

The relative compaction and optimum moisture content of soil, rock, and aggregate base referred
to in this report are based on the most recent ASTM D1557 test method. Compacted soil is not
acceptable if it is unstable. It should exhibit only minimal flexing or pumping, as determined by
an ENGEO representative.

As used in this report, the term “moisture condition” refers to adjusting the moisture content of
the soil by either drying if too wet or adding water if too dry.

We define “structural areas” in Section 4 of this report as any area sensitive to settlement of
compacted soil. These areas include, but are not limited to building pads, sidewalks, pavement
areas, and retaining walls.

4

R

4.1 EXPANSIVE SOIL MITIGATION

o

To help reduce the risk of structural damage associated with the variably expansive soil
conditions, we recommend constructing the upper 18 inches of building pads and roadway
subgrades with non-expansive fill.

ft
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| However, as an alternative to reduce the complexity of site grading work, and associated risks

. with developing expansive soil sites, we provide alternative foundation design recommendations
in this report that mitigate the effects of native expansive soil, and therefore will not require the

% additional grading work described above.

|

, 4.2 GENERAL SITE CLEARING

B Clear areas to be developed of all surface and subsurface deleterious materials including existing
building foundations, slabs, buried utility and irrigation lines, pavements, debris, and designated

% trees, shrubs, and associated roots. Clean and backfill excavations extending below the planned

. finished site grades with suitable material compacted to the recommendations presented in

7 Section 4.7. ENGEO should be retained to observe and test all backfilling.

.

Following clearing, strip the site to remove surface organic materials. Strip organics from the
ground surface to a depth of at least 2 to 3 inches below the surface. Remove strippings from the
site or use them in landscape fill. It may also be feasible to mulch organics in place, depending
on the amount and type of vegetation present at the time of grading as well as the proposed
mulching method. If desired, ENGEO will evaluate site vegetation at the time of grading to
determine the feasibility of mulching organics in place.

[

4.3 CUT/FILL TRANSITIONS OR CUT LOTS

TR

Building pads constructed in cuts may encounter variably expansive subsurface conditions in the

0 near surface soil, these pads may therefore be subject to damaging differential soil movements.

¢ Building pads that transition from cut to fill within the building pad area can also experience
differential soil movements.

g

|

c We recommend such building pads be reconstructed to create uniform subgrade conditions. This

should be accomplished by subexcavating the soil on the building pads to a minimum depth of 18
inches below finished pad grade on all cut lots or lots constructed over cut-and-fill transitions
and replacing the subexcavated material with uniformly-mixed compacted fill.  The
subexcavation should be performed over the entire flat pad area. Compacted fill used to replace
subexcavated soil should be placed in accordance with compaction recommendations provided
below. See Figure 6 for a graphical depiction.

[

g
g
z
|
|
%
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4.4 DIFFERENTIAL FILL THICKNESS

e

Differential building movements may result from conditions where building pads have
significant differential fill thickness. We recommend that the differential fill thickness across
any lot be no greater than 10 feet. Subexcavation of soil material and replacement with
compacted fill will be necessary to achieve this recommendation.

L

e

4.5 OVER-OPTIMUM SOIL MOISTURE CONDITIONS

e

The contractor should anticipate encountering excessively over-optimum (wet) soil moisture
conditions during winter or spring grading, or during or following periods of rain. In addition,
wet soil conditions may be found near the existing creeks, drainage swales, and other watershed
features that traverse the project areas. Wet soil can make proper compaction difficult or
impossible. Wet soil conditions can be mitigated by:

L W

Frequent spreading and mixing during warm dry weather;
Mixing with drier materials;

Mixing with a lime, lime-flyash, or cement product; or
Stabilizing with aggregate, geotextile stabilization fabric, or both.

el S

MR

Options 3 and 4 should be evaluated and approved by ENGEQ prior to implementation.

RIS

4.6 ACCEPTABLE FILL

On-site soil and rock material is suitable as fill material provided it is processed to remove
concentrations of organic materials, and particles greater than 6 inches in maximum dimension.

L

Rocks larger than 6 inches may be placed in deeper portions of fills provided that:

m  They are located at least 2 feet below any planned excavations limits (i.e. for utilities or
foundations);

They are placed individually and not nested together; and

The contractor can achieve acceptable compaction adjacent to the boulders, as determined by
ENGEO.

z=

SR

Imported fill materials should meet the above requirements and have a plasticity index less than
12. Allow ENGEO to sample and test proposed imported fill materials at least 72 hours prior to
delivery to the site.

SRS

fa
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4.7 COMPACTION

We provide recommendations below for compaction of the native materials at the site. We
provide separate recommendations for compaction of expansive, non-expansive and rocky
material. For the purposes of this report, we define expansive soils as those with a PI greater
than 12.

4.7.1 Grading in Structural Areas

Native Expansive Material

Perform subgrade compaction prior to fill placement, following cutting operations, and in areas
left at grade as follows.

1. Scarify to a depth of at least 8 inches;

Moisture condition soil to at least 4 percentage points over the optimum moisture content;
and

Compact the soil to between 87 and 92 percent relative compaction. Compact the upper 6-
inches of finish pavement subgrade to at least 90 percent relative compaction prior to
aggregate base placement.

L3

After the subgrade has been compacted, place and compact acceptable fill (defined in Section
4.6) as follows:

1. Spread fill in loose lifts that do not exceed 8§ inches;

2. Moisture condition lifts to at least 4 percentage points over the optimum moisture content;
and

3. Compact fill to between 87 and 92 percent relative compaction; compact the upper 6 inches
of fill in pavement areas to at least 90 percent relative compaction prior to aggregate base
placement.

Native Non-Expansive Material

Perform subgrade compaction prior to fill placement, following cutting operations, and in areas
left at grade as follows.

1. Scarify to a depth of at least 8 inches;
2. Moisture condition soil to at least | percentage point above the optimum moisture content;
and

7125.5.001.01
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% 3. Compact the subgrade to at least 90 percent relative compaction. Compact the upper 6-

| | inches of finish pavement subgrade to at least 95 percent relative compaction prior to
aggregate base placement.

§

L After the subgrade soil has been compacted, place and compact acceptable fill (defined in

_ Section 4.6) as follows:

& 1. Spread fill in loose lifts that do not exceed 8 inches;

5 Moisture condition lifts to at least 1 percentage point above the optimum moisture content;
and

% 3. Compact fill to a minimum of 90 percent relative compaction; Compact the upper 6 inches of

fill in pavement areas to 95 percent relative compaction prior to aggregate base placement.

Native Rocky Material

Where fill or subgrade materials contain more than 30 percent rock retained on a %a-inch sieve, a
performance specification should be used to evaluate compaction. For this condition, we
recommend a maximum loose lift thickness (or subgrade processing depth) of 12 inches.
Moisture condition rocky fill such that the moisture content of the matrix soil (minus ¥-inch
material) 1s at or slightly above the optimum moisture content determined by visual/manual
methods. Compact each lift of rocky fill with at least five passes of a Caterpillar 825 compactor
to achieve equivalent 90 percent relative compaction; use seven passes to achieve equivalent 95
percent relative compaction. We will develop other performance standards for different
compaction equipment if necessary during construction.

i
i

L

§
|

Compact the pavement Caltrans Class 2 Aggregate Base section to at least 95 percent relative
compaction (ASTM D1557). Moisture condition aggregate base at or slightly above the
optimum moisture content prior to compaction.

.

4.7.2 Underground Utility Backfill

The contractor is responsible for conducting all trenching and shoring in accordance with
CALOSHA requirements. Project consultants involved in utility design should specify pipe
bedding materials.

SR

o

SRR
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Native Expansive Material

Place and compact trench backfill in structural areas as follows:

I. Trench backfill should have a maximum particle size of 6 inches;

2. Moisture condition trench backfill to at least 4 percent above the optimum moisture content.
Moisture condition backfill outside the trench;

. Place fill in loose lifts not exceeding 12 inches;

4. Compact fill to between 87 and 92 percent relative compaction (90 percent minimum relative
compaction at depths of 3 feet or more below finish grades).

L

Native Non-Expansive Material

Place and compact trench backfill in structural areas as follows:

1. Trench backfill should have a maximum particle size of 6 inches;
Moisture condition trench backfill to or slightly above the optimum moisture content.
Moisture condition backfill outside the trench;

% 3. Place fill in loose lifts not exceeding 12 inches;

4. Compact fill to a minimum of 90 percent relative compaction (ASTM D1557).
e
§ Native Rocky Material

Where fill or subgrade materials in structural areas contain more than 30 percent rock retained on
a Ya-inch sieve, a performance specification should be used to evaluate compaction. For this
condition, we recommend a maximum loose lift thickness of 12 inches. Moisture condition

% rocky fill such that the moisture content of the matrix soil (minus ¥%-inch material) is at or
2 slightly above the optimum moisture content determined by visual/manual methods. Compact
. each lift of rocky fill with at least six passes of a Caterpillar 235 or larger excavator with a
§ sheepsfoot wheel attachment to achieve equivalent 90 percent relative compaction; use nine

passes to achieve equivalent 95 percent relative compaction. We will develop other performance
standards for different compaction equipment if necessary during construction.

Ry

Where utility trenches cross beneath buildings, we recommend that a plug be placed within the
trench backfill to help prevent the normally granular bedding materials from acting as a conduit
for water to enter beneath the building. The plug should be constructed using a sand cement
slurry (minimum 28-day compressive strength of 500 psi) or relatively impermeable native soil
for pipe bedding and backfill. We recommend that the plug extend for a distance of at least 3
feet in each direction from the point where the utility enters the building perimeter.

7125.5.0601.01
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Jetting of backfill is not an acceptable means of compaction. We may allow thicker loose lift
thicknesses based on acceptable density test results, where increased effort is applied to rocky
fill, or for the first lift of fill over pipe bedding.

4.7.3 Landscape Fill

Process, place and compact fill in accordance with Sections 4.6 and 4.7, except compact to at
least 85 percent relative compaction (ASTM D1557).

fm

4.8 SLOPES

4.8.1 Slope Gradients

With the exception of the Green Valley Road cut slopes described in Section 3.9, construct final
slope gradients to 2:1 (horizontal:vertical) or flatter. The contractor is responsible to construct
temporary construction slopes in accordance with CALOSHA requirements.

4.8.2 Fill Placed on Existing Slopes

|
0

We recommend keying and benching where fills are placed on original grade with a gradient of
6:1 or steeper.

Construct a minimum 15-foot wide key inward from the toe of the new fill slope. Extend the key
at least 2 feet below original grade into firm competent soil/rock, as determined by ENGEO.
Slope the key bottom at least 5 percent downward toward the slope crest. Deeper keys may be
required by ENGEO based on actual soil/rock conditions observed during construction.

Cut benches into original grade after the key has been filled and compacted in accordance with
Section 4. Construct benches into original slope grade as filling proceeds every 2 feet vertically,
to remove loose soil/rock. Deeper bench depths may be required by ENGEO depending on
actual conditions observed during construction. Bench widths will vary depending on the
original slope grade and actual bench depth.

Lot g

4.9 SITE DRAINAGE
4.9.1 Surface Drainage
The project civil engineer is responsible for designing surface drainage improvements. With

regard to geotechnical engineering issues, we provide the following minimum recommendation
for surface drainage.

1
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| 1. Slope pavement areas a minimum of 2 percent towards drop inlets or other surface drainage

| devi

L evices.

2. Slope finished grade away from building exteriors at a minimum of 2 percent for a distance
of at least 5 feet.

3. Discharge roof down spouts into closed conduits and direct away from buildings to
appropriate drainage devices.

e

e

4.9.2 Subsurface Drainage

e

Based on our findings, rear lot subdrains may be necessary to help mitigate seepage problems
associated with water seeping down from higher lots to adjacent lower lots during periods of
heavy rain or due to landscape irrigation.

i

On a preliminary basis, we recommend that any cut or fill slope taller than 5 feet have a subdrain
installed along the toe of slope. The subdrain trench should be at least 3 feet deep and 12 inches
wide. The subdrain should consist of a minimum 4-inch-diameter perforated pipe, perforations
placed down, surrounded by a filter medium consisting of washed, crushed rock or gravel
encapsulated in filter fabric. The top 6 inches of subdrain trench backfill should consist of native
compacted soil. Where solid pipe is used as the collector to discharge to an approved outlet, the
trench backfill should consist of native compacted soil. See Figure 7 for a typical subdrain detail.

2

§

s

.
|
.

We should be retained to review all subdrainage systems prior to construction and further
evaluate the site conditions during site grading to assess the need for additional or modified
subsurface drainage systems.

4.10 LANDSCAPING CONSIDERATION

As some of near surface soils are moderately to highly expansive, we recommend greatly
restricting the amount of surface water infiltrating these soils near structures, pavements,
flatwork, and slabs-on-grade. This may be accomplished by:

] L

m  Seclecting landscaping that requires little or no watering, especially within 3 feet of structures,
slabs-on-grade, or pavements,

SR

Using low precipitation sprinkler heads,

Regulating the amount of water distributed to lawn or planter areas by installing timers on the
sprinkler system,

s Providing surface grades to drain rainfall or landscape watering to appropriate collection

systems and away from structures, slabs-on-grade, or pavements,
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m  Preventing water from draining toward or ponding near building foundations, slabs-on-grade,
or pavements, and

= Avoiding open planting areas within 3 feet of the building perimeter.

We recommend that the landscape architect incorporate these items into the landscaping plans,
and that we review the plans before construction.

5. FOUNDATION RECOMMENDATIONS

We developed foundation recommendations using data obtained from our field exploration,
laboratory test results, and engineering analysis. As previously mentioned, the alternatives
proposed for addressing the effects of the native expansive soil on building foundations include
conventional footings with slabs-on-grade underlain with non-expansive fill, and post-tensioned
mat foundations. The following recommendations may be used for design of the structures in
Units 1 through 3. On a preliminary basis, these recommendations may be used for Parcel 2 and
Lot 7; however, a design level geotechnical report should be prepared to develop design level
recommendations once development plans are finalized.

5.1 CONVENTIONAL FOOTINGS WITH SLAB-ON-GRADE

To help reduce the risk of structural damage associated with variably expansive soils, we
recommend at a minimum constructing residential building foundations with conventional
footings that extend below the nominal depth of seasonal moisture variation, and constructing
slab-on-grade floors over a minimum 18-inch layer of non-expansive fill. The typical drawback
with this approach is the additional grading work, the possible need for select import fill, and the
resulting higher level of geotechnical observation and testing and as-built surveying needed
during construction.

5.1.1 Footing Dimensions and Allowable Bearing Capacity

Provide minimum footing dimensions as follows:

TABLE 7
Minimum Footing Dimensions
Minimum Depth
Footing Type (in.) Minimum Width (in.)
Continuous 18 12
Isolated 18 18
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Minimum footing depths shown above are taken from lowest adjacent pad grade. The cold joint
between the exterior footing and slab-on-grade should be located at least 4 inches above adjacent
exterior grade.

Design foundations recommended above for a maximum allowable bearing pressure of 2,500
pounds per square foot (psf) for dead plus live loads. Increase this bearing capacity by one-third
for the short-term effects of wind or seismic loading

The maximum allowable bearing pressure is a net value; the weight of the footing may be
neglected for design purposes. All footings located adjacent to utility trenches should have their
bearing surfaces below an imaginary 1:1 horizontal to vertical plane projected upward from the
bottom edge of the trench to the footing.

5.1.2 Waterstop

If a two pour system is used for footings and slab, the cold joint between the exterior footing and
slab-on-grade should be located at least 4 inches above adjacent finish exterior grade. If this is
not done, then we recommend the addition of a waterstop between the two pours to reduce
moisture penetration through the cold joint and migration under the slab. Use of a monolithic
pour would eliminate the need for the waterstop.

5.1.3 Reinforcement

The structural engineer should design footing reinforcement to support the intended structural
loads without excessive settlement. Reinforce all continuous footings with top and bottom steel
to provide structural continuity and to permit spanning of local irregularities. At a minimum,

design continuous footings to structurally span a clear distance of 5 feet.

To help resist expansive soil movement, reinforce continuous footings with at least four No. 4
steel reinforcement bars, two top and two bottom.

5.1.4 Foundation Lateral Resistance
Lateral loads may be resisted by friction along the base and by passive pressure along the sides of
foundations. The passive pressure is based on an equivalent fluid pressure in pounds per cubic
foot (pcf). We recommend the following allowable values for design:

Passive Lateral Pressure: 300 pef

Coefficient of Friction: 0.35
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The above allowable values include a factor of safety of 1.5. Increase the above values by one-
third for the short-term effects of wind or seismic loading

Passive lateral pressure should not be used for footings on or above slopes.
5.1.5 Settlement

Provided our report recommendations are followed, and given the proposed residential
construction, we estimate total and differential foundation settlements will be less than
approximately ¥ and % -inch, respectively.

5.2 POST-TENSIONED MAT FOUNDATIONS

We provide the following alternative foundation recommendations to mitigate the risks
associated with expansive soil conditions and negate the need for non-expansive fill placed on
the building pads.

PT mat foundations may be designed in accordance with the 2001 California Building Code. We
recommend that PT mats be at least 10 inches thick and have a thickened edge at least 2 inches
greater than the mat thickness. The thickened edge should be at least 12 inches wide.

PT mats may be designed for an average allowable bearing pressure of 1,000 pounds per square
foot (psf) for dead plus live loads, with maximum localized bearing pressures of 1,500 psf at
column or wall loads. Allowable bearing pressures can be increased by one-third for all loads
including wind or seismic. Design PT mats using the criteria presented below.

TABLE 8
Post-Tension Design Criteria
o, Center Edge
Condition Lift Lift
Edge Moisture Variation (ft.) 5 4
Differential Soil Movement (in.) 1.4 0.8

The above design criteria are based on the procedure presented by the Post-Tensioning Institute
(1996, 2nd Edition).
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Underlay PT mats with a moisture reduction system as recommended below. In addition,
moisture condition the pad subgrade to a moisture content at least 4 percentage points above
optimum prior to foundation construction. The subgrade should not be allowed to dry prior to
concrete placement.

.

e

5.3 SLAB MOISTURE VAPOR REDUCTION

When buildings are constructed with conventional concrete slabs-on-grade, or post-tensioned
mats, water vapor from beneath the slab will migrate through the slab and into the building. This
water vapor can be reduced but not stopped. Vapor transmission can negatively affect floor
coverings and lead to increased moisture within a building. When water vapor migrating through
the slab would be undesirable, we recommend the following to reduce, but not stop, water vapor
transmission upward through the slab-on-grade.

|
7

1. Construct a moisture retarder system directly beneath the slab on-grade that consists of the
following:

a) Impermeable vapor retarder membrane sealed at all seams and pipe penetrations and

=2

| connected to all footings. Vapor retarders shall conform to Class A vapor retarder per
ASTM E 1745-97 “Standard Specification for Plastic Water Vapor Retarders used in

% Contact with Soil or Granular Fill under Concrete Slabs.” The vapor retarder should be

| | underlain by

b) 4 inches of clean crushed rock. Crushed rock should have 100 percent passing the ¥%-inch

% sieve and less than 5 percent passing the No. 4 Sieve; underlain by
2. Use a concrete water-cement ratio for slabs-on-grade of no more than 0.50.
% 3. Provide inspection and testing during concrete placement to check that the proper concrete and
s water cement ratio are used.
: 4. Moist cure slabs for a minimum of 3 days.

The structural engineer should be consulted as to the use of a layer of clean sand or pea gravel
(less than 5 percent passing the U.S. Standard No. 200 Sieve) placed on top of the vapor retarder
membrane to assist in concrete curing. If post-tensioned mats are used for building foundations,
the crushed rock may be eliminated.
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6. CONCRETE SLABS-ON-GRADE
6.1 EXTERIOR FLATWORK

Exterior flatwork includes items such as concrete sidewalks, steps, and outdoor patios exposed to
foot traffic only. Provide a minimum concrete flatwork thickness of 4 inches.

Where clay is evident at the subgrade level during grading, additional recommendations are
necessary to reduce expansive soil effects. We recommend as a minimum that flatwork be
underlain by at least 4 inches of Class 2 aggregate compacted to at least 90 percent relative
compaction (ASTM D1557) at or slightly above the optimum moisture content. In addition,
thicken flatwork edges so they extend to the subgrade soil to help control moisture variations in
the subgrade.

Additional measures that can be implemented to further reduce the risk of damage from
expansive soil movement include:

1. Increase flatwork thickness to 5 inches.
2. Place wire mesh or rebar within the middle third of the slab to help control the width and

offset of cracks.
3. Use dowels at all joints.

Construct control and construction joints in accordance with current Portland Cement
Association Guidelines.

6.2 CONVENTIONAL INTERIOR CONCRETE FLOOR SLABS

Due to the high expansion potential of some of the near surface soils, we recommend that interior
concrete floor slabs be supported on non-expansive fill to reduce the likelihood of slab damage
from heave or shrinkage. We recommend floor slabs be underlain with at least 18 inches of non-
expansive fill, which may include the 4 inches of crushed rock and a layer of pea gravel or sand
associated with the Slab moisture Vapor Reduction System recommended in Section 5.3.

To reduce the effects of expansive soil on interjor slabs, we recommend the following:
Provide a minimum concrete thickness of 5 inches.

1.
2. Reinforce slabs with No. 3 rebar on 18 inch centers, each way, placed within the middle third
of the slab.
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The structural engineer should provide final design thickness and additional reinforcement, if
necessary, for the intended structural loads.

6.3 TRENCH BACKFILL

Backfill and compact all trenches below building slabs-on-grade and to 5 feet laterally beyond
any edge in accordance with Section 4.7.2.

7. RETAINING WALLS

We understand that both concrete gravity walls and Keystone type walls will be constructed for
this project, we provide recommendations for both types of walls.

7.1 CONCRETE GRAVITY WALLS

2

% 7.1.1 Lateral Soil Pressures

B Design proposed retaining walls to resist lateral earth pressures from adjoining natural materials
| and/or backfill and from any surcharge loads. Provided that adequate drainage is included as

recommended below, design walls unrestrained from movement at the top to resist an equivalent
fluid pressure of 45 pounds per cubic foot (pcf). In addition, design restrained walls to resist an
additional uniform pressure equivalent to one-third of any surcharge loads applied at the surface.

The above lateral earth pressures assume level backfill conditions and sufficient drainage behind
the walls to prevent any build-up of hydrostatic pressures from surface water infiltration and/or a
rise in the groundwater level. If adequate drainage is not provided, we recommend that an
additional equivalent fluid pressure of 40 pecf be added to the values recommended above for
both restrained and unrestrained walls. Damp-proofing of the walls should be included in areas
where wall moisture would be problematic.

Lot

Construct a drainage system, as recommended below, to reduce hydrostatic forces behind the
retaining wall.

fo

7.1.2  Retaining Wall Drainage

Construct either graded rock drains or geosynthetic drainage composites behind the retaining
walls to reduce hydrostatic lateral forces. For rock drain construction, we recommend two types
of rock drain alternatives:

7125.5.001.01
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1. A minimum 12-inch-thick layer of Class 2 Permeable Filter Material (Caltrans Specification
68-1.025) placed directly behind the wall, or

2. A minimum 12-inch-thick layer of washed, crushed rock with 100 percent passing the %-inch
sieve and less than 5 percent passing the No. 4 sieve. Envelope rock in a nonwoven
geotextile filter fabric such as Mirafi 140NC, or equivalent.

For both types of rock drains:

Place the rock drain directly behind the walls of the structure.

. Extend rock drains from the wall base to within 12 inches of the top of the wall.

3. Place a minimum of 4-inch-diameter perforated pipe at the base of the wall, inside the rock
drain and fabric, with perforations placed down.

4. Place pipe at a gradient at least 1 percent to direct water away from the wall by gravity to a

drainage facility.

Pt et

ENGEO should review and approve geosynthetic composite drainage systems prior to use.
7.1.3 Backfill

Backfill behind retaining walls should be placed and compacted in accordance with Section 4.7.
Use light compaction equipment within 5 feet of the wall face. If heavy compaction equipment
is used, the walls should be temporarily braced to avoid excessive wall movement.

7.1.4 Foundations

Retaining walls may be supported on continuous footings designed in accordance with
recommendations presented in Section 5.1, except the minimum embedment depth should be
increased to 24 inches below lowest adjacent soil grade.

7.2 KEYSTONE TYPE RETAINING WALLS

We understand Keystone walls up to 7 feet are planned. Design these walls with a minimum
embedment of 1 foot below lowest adjacent ground surface. Where walls are constructed above
slopes greater than 5 feet high, increase the minimum embedment to 2% feet below the lowest
adjacent ground surface. Design Keystone walls using the following parameters:



ENGEO

INCORPORATED
TABLE 9
Keystone Retaining Wall Design Parameters
Friction Angle
Cohesion (¢”) (©°) Unit Weight (v)

(peh) (degrees) (peh)

% Reinforced Fill 0 35 125
Retained Soil 0 30 125

Foundation Fill or Native Subgrade 0 30 125

All retaining walls should be provided with proper drainage to prevent the build-up of
hydrostatic pressures behind the walls.

Soil placed as reinforced fill should be a primarily granular material with a maximum particle
size of 2 inches, no more than 25 percent passing the No. 200 sieve, and a plasticity index less

than 12.
| 8. PAVEMENT DESIGN
. 8.1 OFFSITE ASPHALT CONCRETE PAVEMENT RECOMMENDATIONS
|
L

We understand that El Dorado County is requiring the Green Valley / Deer Valley Road
intersection and Bass Lake Road to be structurally overlayed to provide estimated year 2025
Traffic Indices (TI) of 9.0 and 8.5, respectively. Based on laboratory R-value tests conducted on
subgrade material from each of the proposed widening projects, and our existing pavement
condition opinions, we provide recommended asphalt concrete (AC) overlay thicknesses to meet
El Dorado County’s expected year 2025 TI demand using Procedure 608 of the Caltrans
Highway Design Manual (including the asphalt factor of safety).

%

TABLE 10
Minimum Required AC Overlay

TSRS

Roadway Design R-value | Minimum AC Overlay (in.)
Bass Lake Road 31 5
Green Valley Road 2
Deer Valley Road, north 48 5
Deer Valley Road, south 4

7125.5.001.01
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As discussed previously in this report, we observed several failed pavement areas up to
approximately 3 feet by 8 feet, evident by severe alligator cracking and depression within the
Bass Lake Road widening areas. These failed areas should be removed and replaced prior to
overlay.

We provide minimum required pavement sections for the newly constructed widened portions of
the above roadways in Table 11 below.

TABLE 11
Recommended Asphalt Concrete Pavement Sections
, Roadway Design TI - Section —
% Asphalt Concrete (in.) | Class 2 Aggregate Base (in.)
Bass Lake Road 8.5 5 12
Green Valley Road 9.0 5% 7
Deer Valley Road 9.0 5% 7

8.2 RESIDENTIAL ASPHALT CONCRETE PAVEMENT RECOMMENDATIONS

-

We obtained three bulk samples of the surface soil from the Silver Springs Residential pavement
areas and performed R-value tests to provide data for pavement design. The results of the tests
are included in Appendix B. We judge an R-value of 20 to be appropriate for design if
pavements are constructed with native non-expansive subgrade. Where clay is encountered at
subgrade, the clay should be excavated and blended with non-expansive material or chemically
treated to obtain a minimum R-value of 20.

P

Using estimated traffic indices for various pavement loading requirements, we developed the
following recommended pavement sections using Procedure 608 of the Caltrans Highway Design
Manual (including the asphalt factor of safety), presented in Table 12 below.
TABLE 12
Recommended Asphalt Concrete Pavement Sections

jraat o]

RN

SRR

Traffic Section
Index Asphalt Class 2 Aggregate
Concrete (in.) Base (in.)
5 3 g
6 3 11
7 4 12
8 4 16
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The civil engineer should determine the appropriate traffic indices based on the estimated traffic
loads and frequencies.

8.3 SUBGRADE AND AGGREGATE BASE COMPACTION

Compact finish subgrade and aggregate base in accordance with Section 4.7. Aggregate Base
should meet the requirements for % -inch maximum Class 2 AB per section 26-1.02a of the latest
Caltrans Standard Specifications.

8.4 CUT-OFF CURBS

Saturated pavement subgrade or aggregate base can cause premature failure or increased
maintenance of asphalt concrete pavements. This condition often occurs where landscape areas
directly abut pavements. If increased protection against saturated subgrade or aggregate base is
desired, construct concrete cut-off curbs where pavements abut landscape areas. Extend the
curbs at least 4 inches into the subgrade below the aggregate base course level.

8.5 PAVEMENT MAINTENANCE AND REHABILITATION

Due to variability in environmental conditions, thermal cracking, traffic conditions, construction
quality, and pavement materials, periodic maintenance and/or rehabilitation of the pavement will
likely become necessary during the pavement design life. Such periodic maintenance may
include crack sealing, seal coats, and patching, as necessary. Rehabilitation may include
structural overlay or reconstruction, as necessary.

8.6 RESIDENTIAL DRIVEWAYS/GARAGE SLABS

We were not retained to provide design recommendations for residential driveways or garage
slabs. They should be designed to resist the anticipated traffic and structural loads, (and the
effects of expansive soil movement.
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9. RISK MANAGEMENT

Our experience and that of our profession clearly indicates that the risk of costly design,
construction, and maintenance problems can be significantly lowered by retaining the design
geotechnical engineering firm to provide construction monitoring services as outlined below:

1. Retain ENGEO to review the final grading, improvement, and foundation plans prior to
construction to determine whether our recommendations have been implemented, and to
provide additional or modified recommendations, if necessary.

2. Retain ENGEO to perform construction monitoring to check the validity of the assumptions
we made to prepare this report. Our services would include testing and observation during
site clearing, mass grading, remedial grading, subdrain installation, foundation excavation,
underground utility construction, and pavement subgrade and aggregate base compaction.

3. If any changes occur in the nature, design or location of the proposed improvements, then
retain ENGEO to review the changes and prepare a written response and validate the
conclusions and recommendations in this report.

4. If 2 years or more lapse between the time this report was prepared and construction, or if
conditions have changed because of natural causes or construction operations on or near the
site, then retain ENGEO to review this report for applicability to the new conditions. This
report is applicable only for the project and site studied.

!
%

If we are not retained to perform the services described above, then we are not responsible for
any party’s interpretation of our report (and subsequent addenda, letters, and verbal discussions).

10. LIMITATIONS

This report presents geotechnical recommendations for construction of improvements discussed
in Section 1.3 for the Silver Springs Development project and associated offsite improvement
projects. If changes occur in the nature or design of the project, we should be allowed to review
this report and provide additional recommendations, if any.

We strived to perform our professional services in accordance with generally accepted
geotechnical engineering principles and practices currently employed in the area; no warranty is
expressed or implied.
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We developed this report with limited subsurface exploration data. We assumed that our
subsurface exploration data is representative of soil/rock and groundwater conditions across the
site. ~ Considering possible underground variability of soil, rock, stockpiled material, and
groundwater, additional costs may be required to complete the project. We recommend that the
owner establish a contingency fund to cover such costs. If unexpected conditions are
encountered, notify ENGEO immediately to review these conditions and provide additional
and/or modified recommendations, as necessary.

The locations of our test pits are approximate and were estimated by pacing from features shown
on the site plan Exhibits A through F, prepared by Stantec Consultants Incorporated, dated
November 4, 2005.

Our services did not include excavation sloping or shoring, soil volume change factors, flood
potential, or a geohazard exploration.

This geotechnical exploration did not include work to determine the existence of possible
hazardous materials. If any hazardous materials are encountered during construction, then notify
the proper regulatory officials immediately.
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#200 0-3 SEIDTIC
30" RIS
ALTERNATIVE B .
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3. 1% FALL (MINIMUM) ON ALL TRENCHES AND DRAIN LINES
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Field Exploration Notes
Exploratory Logs
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FIELD EXPLORATION NOTES

i

We excavated 22 test pits on the project sites for this report. An ENGEO representative
supervised the trenching, and logged the type, location, and uniformity of the underlying

| soil/rock. A Case 580 M backhoe was used to excavate the test pits using a 2 foot wide bucket.

|

; The exploratory trench logs present descriptions of the subsurface soil, rock and groundwater
% conditions encountered. The maximum depth penetrated by the test pits was 10 feet.

.

_ We obtained bulk soil samples from the test pits using hand sampling techniques.

_

.

NOTES TO THE LOGS

We determined the lines designating the interface between soil/rock materials on the logs using
visual observations. The transition between the materials may be abrupt or gradual.

The logs contain information concerning samples recovered, indications of the presence of
various materials such as sand, silt, rock, existing fill, etc., and observations of groundwater
encountered. The field logs also contain our interpretation of the soil/rock conditions between
samples.  Therefore, the logs contain both factual and interpretative information. Our
recommendations are based on the contents of the final logs. The final logs represent our
interpretation of the contents of the field logs.
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Silver Springs Development
El Dorado County, California

TEST PIT LOGS
o Test Pit , . .
| Number Depth (Feet) Description
?’% TP-1 0-3% SILTY CLAY (CL), reddish brown, stiff, moist, slightly plastic.
L Field penetrometer = 2.0 tsf
% Sample taken at 2 feet,
3% -5 ULTRAMAFIC ROCK, brown, very strong.
Bottom of test pit at 5 feet due to refusal on very strong rock.
No groundwater encountered.
%
TP-2 0-1 SILTY CLAY (CL), reddish brown, soft wet, slightly plastic.
B
% Sample taken at ' foot.
% 1-2 ULTRAMAFIC ROCK, dark gray, very strong.
%
Sample taken at 1 foot.
% Bottom of test pit at 2 feet due to refusal on very strong rock.
No groundwater encountered.
|
TP-3 0-314% SILTY CLAY (CL), reddish brown, medium stiff, moist to wet, slightly

plastic.

BRI

Sample taken at 1 foot.

[

Sample taken at 3 feet.

3%-4 METAVOLCANIC ROCK, dark brown to black, very strong.

SRy

Sample taken at 4 feet,

Bottom of test pit at 4 feet due to refusal on very strong rock.
No groundwater encountered.

Logged By: Kyle Bickler / Steve Crenshaw
7125.5.001.01
Date Logged: 12/29/05 - 01/10/06 Figure A-1
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Silver Springs Development
El Dorado County, California

TEST PIT LOGS

Test Pit

Number Depth (Feet) Description

TP-4 0-2% SILTY CLAY (CL), reddish brown, medium stiff, moist, slightly plastic.
Sample taken at 1 foot.
2%-3 METAVOLCANIC ROCK, dark grayish black, very strong.
Sample taken at 3 feet.

Bottom of test pit at 3 feet due to refusal on very strong rock.
No groundwater encountered.

TP-5 0-5 SILTY CLAY (CL), reddish brown, medium stiff, moist to wet, slightly
plastic.

Bulk sample taken at 1 foot.
5-54% SILTY SAND (SW), light grayish brown, dense, moist, weathered rock.
5n-6 GABBROIC ROCK, light yellowish brown, very strong.

Bottom of test pit at 6 feet due to refusal on very strong rock.
No groundwater encountered.

TP-6 0-1 SILTY CLAY (CL), reddish brown, medium stiff, moist, slightly plastic.

1-41% SANDY FRACTURED ROCK (GP), light brown, very dense, breaks
into 2 — 3 inch cubical and angular particles.

Sample taken at 3 feet.
4%-5 GABBROIC ROCK, brown to dark brown, very strong,.

Bottom of test pit at 5 feet due to refusal on very strong rock.
No groundwater encountered.

Logged By: Kyle Bickler / Steve Crenshaw
7125.5.001.01
Date Logged: 12/29/05 - 01/10/06 Figure A-2
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Test Pit

Number Depth (Feet)

Silver Springs Development
El Dorado County, California

TEST PIT LOGS

Description

TP-7 0"

V2 -1

SANDY GRAVEL (GP), gray, loose, moist.
Sample taken at ¥ foot.
ULTRAMAFIC ROCK, dark gray to black, very strong.

Bottom of test pit at 1 foot due to refusal on very strong rock.
No groundwater encountered.

TP-8 0-3

SANDY SILT (ML), reddish brown, stiff, moist, slightly plastic, with
fine-grained sand and trace clay.

Bulk sample taken at 2 feet.

SILTY SAND (SM), yellowish brown, dense, moist, medium- to coarse-
grained sand.

Bulk sample taken at 4 feet.

Bottom of test pit at 5 feet.
No groundwater encountered.

TP-9 0-2

SANDY SILT (ML), reddish brown, stiff, moist, slightly plastic, with
fine-grained sand and some clay.

Bulk sample taken at 2 feet.
SILTY SAND (SM), light brown, dense, moist, medium-grained sand.

Bottom of test pit at 5 feet.
No groundwater encountered.

Logged By: Kyle Bickler / Steve Crenshaw

7125.5.001.01

Date Logged: 12/29/05 — 01/10/06 Figure A-3
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Silver Springs Development
El Dorado County, California

TEST PIT LOGS

Test Pit

Number Depth (Feet) Description

TP-10 0-2 SANDY SILT (ML), reddish brown, stiff, moist, slightly plastic, with
fin-grained sand and some clay.

Bulk Sample taken at 2 feet.

[
!

W

NS

SILTY SAND (SM), light brown, dense, moist, medium- to coarse-
grained sand.

57-6 GABBROIC ROCK, light brown, very strong.

Bottom of test pit at 6 feet due to refusal on very strong rock.
No groundwater encountered.

TP-11 0-4 SANDY SILT (ML), reddish brown, stiff, moist, slightly plastic, with
clay.

Bulk sample taken at 2 feet.
4-7 SILTY SAND (SM), light brown, dense, moist, medium-grained sand.

7-10 SANDY GRAVEL (GP), light brownish yellow, very dense, damp,
coarse-grained sand and gravel.

Bottom of test pit at 10 feet.
No groundwater encountered.

TP-12 0-3% SILTY CLAY (CL), brown, medium stiff, moist, low to moderate
plasticity with trace sands and gravels.
Field penetrometer = ¥ tsf

Sample taken at 1 % feet.

Logged By: Kyle Bickler / Steve Crenshaw
7125.5.001.01
Date Logged: 12/29/05 - 01/10/06 Figure A-4



Silver Springs Development
El Dorado County, California

TEST PIT LOGS

Test Pit

Number Depth (Feet) Description

At 2 feet becomes olive brown, stiff, moist.
Field penetrometer = 1.5 tsf

Sample taken at 3 feet.

3% -10 SANDY GRAVEL (GW), with clay, reddish brown, moist, with cobbles.

Sample taken at 7 feet.

Bottom of test pit at 10 feet.
No groundwater encountered.

&
§
|

o™

TP-13 0- SILTY CLAY (CL), brown, soft, low plasticity, with trace sands and

gravels.

SRR

Sample taken at 1 foot.

A
2
!
o™
o

SANDY CLAY (CL), olive brown, stiff, moderate plasticity.
Field penetrometer = 1.3 tsf

Sample taken at 3 feet.

CLAYEY GRAVEL (GC), reddish brown, medium dense, moist.

R
tad
——
bt
'
J—
[l

Sample taken at 7 feet.
At 6 feet, becomes wet.

Bottom of test pit at 10 feet.
Groundwater encounterad at 6 feet,

Logged By: Kyle Bickler / Steve Crenshaw
7125.5.001.01
Date Logged: 12/29/05 - 01/10/06 Figure A-5



Silver Springs Development
El Dorado County, California

TEST PIT LOGS
Test Pit } o
Number Depth (Feet) Description
TP-14 0-10 SANDY GRAVEL (GW), olive brown, moist, traces of clay.
Sample taken at 3 feet.
Sample taken at 7 feet.
Bottom of test pit at 10 feet.
No groundwater encountered.
TP-15 0-11% SILTY CLAY (CL), brown, medium stiff, moist, moderate plasticity,

with trace sands and gravels.
Field penetrometer = 1.0 tsf

]

Sample taken at 1 foot.

b

1%-3 GRAVELLY CLAY (CL), reddish brown, stiff, moist, moderate
plasticity, gravel particles up to 1 inch.
Field penetrometer = 1.3 tsf

Sample taken at 3 feet.

%

3-8 GRAVELLY SAND (SW), vellowish brown, medium density, moist,
gravel particles up to 3 inches.

Sample taken at 8 feet.

814-9 GABBROIC ROCK, yellowish brown, very strong.

L

Bottom of test pit at 9 feet due to refusal on very strong rock.
No groundwater encountered.

e

SRR

Logged By: Kyle Bickler / Steve Crenshaw
7125.5.001.01
Date Logged: 12/29/05 - 01/10/06 Figure A-6




Silver Springs Development
El Dorado County, California

TEST PIT LOGS
Test Pit . o
Number Depth (Feet) Description
% TP-16 0-1 SANDY CLAY (CL), brown, soft, moist to wet, low plasticity, traces of
_ gravel.
% Sample taken at ¥ foot.
, 1-2 GRAVELLY CLAY (CL), reddish brown, stiff, moist, low plasticity.
;%%f Field penetrometer = 1.3 tsf
|
Sample taken at 1 ¥ feet.
2-10 GRAVELLY SAND (SW), reddish brown to yellowish brown, medium
dense, moist.
0
o Sample taken at 8 feet.
% .
% Bottom of test pit at 10 feet.
Groundwater encountered at 10 feet.
TP-17 0-2 GRAVELLY CLAY (CL), brown, medium stiff, moist, low to moderate

plasticity.
Field penetrometer = 1.0 tsf

Z

Sample taken at 1 % feet.

2-5% CLAYEY GRAVEL (GC), black gravel, red clay, moist, rock fractures
filled with moderately plastic clay.

w

fos

Sample taken at 4 feet.

N

5% -10 GRAVELLY SAND (SW), light brown, dense, coarse-grained sand.
Sample taken at 8 feet.

Bottom of test pit at 10 feet.
No groundwater encountered.

Logged By: Kyle Bickler / Steve Crenshaw
5.5.001.01
Date Logged: 12/29/05 — 01/10/06 Figure A-7
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Test Pit
Number

Depth (Feet)

Silver Springs Development
El Dorado County, California

TEST PIT LOGS

Description

TP-18 0-4

]

4-5%

5%-10

L

.

SILTY CLAY (CH), brown to grayish brown, very stiff, moist, high
plasticity, with trace sands.

Field penetrometer = 1.5 tsf

Sample taken at 2 feet.

GRAVELLY CLAY (CL), reddish brown, stiff, moist, moderate
plasticity, with fine gravels and sand.

Field penetrometer = 1.3 tsf

GRAVELLY SAND (SW), yellowish brown, moist, medium dense.
Sample taken at 6 feet.

At 7 feet, becomes wet.

Sample taken at 8 feet.

Bottom of test pit at 10 feet.
Groundwater encountered at 8 feet.

SRR

TP-19 0-3

BRI

7125.5.001.01

1/16/06

Date Logged: 12/29/05 -0

GRAVELLY CLAY (CL), brown, medium stiff, moist, low plasticity,
traces of sand.
Field penetrometer = V4 tsf

At 1Y feet, becomes very stiff.
Field penetrometer = 2.5 tsf

Sample taken at 2 feet.

GRAVELLY CLAY (CL), reddish brown, stiff, moist, low plasticity.
Field penetrometer = 1.5 tsf

Sample taken at 6 feet.

Logged By: Kyle Bickler / Steve Crenshaw

Figure A-8
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Silver Springs Development
El Dorado County, California

TEST PIT LOGS

Test Pit

Number Depth (Feet) Description

6% -10 SANDY GRAVEL (GP), reddish yellow, medium dense, moist, with
medium-grained sand.

Sample taken at 9 feet.

Bottom of test pit at 10 feet.
No groundwater encountered.

TP-20 0-2 SANDY CLAY (CL), brown, very stiff, moist, moderate to high
plasticity.
Field penetrometer = 3.2 tsf

Sample taken at 1 % feet.

2-10 SANDY GRAVEL (GW), yellowish gray, medium dense, moist.
Sample taken at 6 feet.

Sample taken at 8 feet.

Bottom of test pit at 10 feet.
No groundwater encountered.

TP-21 0-2 SANDY CLAY (CL), brown, very stiff, moist, moderate plasticity. Field
penetrometer = 2.5 tsf

Sample taken at 1 ¥ feet.

Logged By: Kyle Bickler / Steve Crenshaw
7125.5.001.01
Date Logged: 1

2

/29/05 — 01/10/06 Figure A-9



Silver Springs Development
El Dorado County, California

TEST PIT LOGS

Test Pit

Number Depth (Feet) Description

2-10 GRAVELLY SAND (SW), with clay, yellowish brown, medium dense.

Sample taken at 6 feet.
. Sample taken at 9 feet.

Bottom of test pit at 10 feet.
No groundwater encountered.

TP-22 0-1 SANDY CLAY (CL), brown, medium stiff, moist, moderate plasticity,
with medium grained sand.
Field penetrometer = % tsf

B
_
|

Sample taken at 1 foot.

L

1-6 SANDY GRAVEL (GP), light brown, dense, moist, with fractured rock.

Sample taken at 5 feet.

6-6"% GABBROIC ROCK, light brown, very strong hard.

W

L

Bottom of test pit at 6 % feet due to refusal on very strong rock.
No groundwater encountered.

R

Logged By: Kyle Bickler / Steve Crenshaw

Date Logged: 12/29/05 - 01/10/06 Figure A-10
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APPENDIX B
LABORATORY TEST DATA

Summary of Moisture Test Data
Liquid and Plastic Limits Test Report
Expansion Index Test Report
Particle Size Distribution Report (3 pages)
R-Value Test Reports (5 pages)
Analytical Results of Soil Corrosion (5 pages)
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SUMMARY OF MOISTURE TEST DATA

Eiiizify ?;eii? Moisture Content, percent
TP-12 1Y 23.7
TP-12 3 22.9
TP-12 7 17.4
TP-13 3 23.5
TP-13 7 15.8
TP-14 3 15.1
TP-14 7 10.5
TP-15 1 21.0
TP-15 3 22.5
TP-16 V 24.8
TP-16 1Y 34.9
TP-16 8 26.9
TP-17 4 11.0
TP-17 8 8.9
TP-18 2 30.6
TP-18 6 20.8
TP-18 8 17.3
TP-19 6 20.2
TP-19 9 11.6
TP-20 1Y 18.2
TP-20 6 10.5
TP-21 6 25.2
TP-22 9 12.8
TP-22 1 20.5

ENGEO

INCORPORATED
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LIQUID AND PLASTIC LIMITS TEST REPORT

60 ”

/ /
Dashed line indicates the approximate /
upper limit boundary for natural soils
f ’
50— ; /
e [s)
/ &
/
40 v /
/
2 /
z
o 30— ) /
% ya
5 /
o, /f
g o
7
20 /
/ {y
/
s 7\’6
ff’
M A
10 ~ o
7 / 7/ 7 //’
4 LN or oL MH or OH
10 30 50 70 90 710
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID | PLASTICITY
SYMBOL SOURCE NO. (ft.) CONTENT LIMIT LIMIT INDEX uscs
(%) (%) (%) (%)
. GEX | TP13@L0' | 1 foot 17 26 9 cL
] GEX | TPIS@1.0'| 1 foot 21 43 2 CL
4 GEX 172 feet 19 30 1 cL
® GEX 2 feet 19 72 CH
v GEX I foo 23 38 15 CL

LIQUID AND PLASTIC LIMITS TEST REPORT, Client:

ENG EG Project: Silver Springs Development

iNCGRPQRATEQ Profect No.: 71255001.01 Figure
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EXPANSION INDEX TEST RESULTS

ASTM D 4829

DATE: 1/18/05
JOB NO.: 7125.5.001.01
JOB NAME: Silver Springs Development

ANITIAL - INITIAL - FINAL
- | ~ DRY | MOISTURE | MOISTURE ,
SAMPLE SOIL | DENSITY | CONTENT | CONTENT | EXPANSION
1D, DESCRIPTION |  (pch | (%) (%) INDEX
Brown sandy
TP15@1 clay (CL) 107.3 9.5 23.7 51
Brown to
TP18@2 grayish brown 95.6 12.5 36.0 138
silty clay (CH)
Brown sandy
TP22@1 clay (CL) 111.4 11.0 20.3 28

CLASSIFICATION OF EXPANSIVE SOIL

ASTM D 4829
EXPANSION POTENTIAL
INDEX EXPANSION
0-20 Very Low
21-50 Low
51-80 Medium
91-130 High
Above 130 Very High




Particle Size Distribution Report
g £ £ & =]
6 5 &3 f3x v : H § 2§ & =z %
100
g
4 90 N
\
N
\
% 80 hs
. \
70 N
2 \
| o
- w80 \~
pd \
p ir N,
% Ll \.{:u
§ = 50 -t
L w\
w40 o5
o N
\.[\
30 N
\\
~
20
. |
|
g ’ §
500 100 10 1 0.1 0.01 0.001
. GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 43.7 32.5 23.8
SIZE FINER PERCENT {XzNO} Brown Sand} {:Ia}r
B #10 100.0
| #20 90.0
: . ,
o : Atterberg Limits
#140 60.0 - - A3 = 9
5200 563 PL= 21 Li= 43 Pi= 22
Coefficients
Dgg= 0.590 Dgg= 0.106 Dgg= 0.0359
Dapg= 0.0046 Dqgs= D1g=
§ Classification
Uscs= CL AASHTO=
g Remarks
|
%
Sample No.: TPIS@LO Source of Bample: GEX Date: 1/18/05
Location: Elev./Depth: 1 foot
ENGEO brome
Project: Silver Springs Development
i N C O RPO RATE D Projsct No: 7125.3.001.01 Figure




Particle Size Distribution Report
S 5 5% f3yce ¢z ggg g £EE
100 D
v““‘w;_.\
i e
L
1 ".\"r
% 80 :
- ,
\\s
70 \‘\
. *
. o
%3 50 s g
& T AN
% E s \
N i
QO
i
W40
30
= 20
. 10
%
= 0 5.1 )
500 00 10 1 . 01 0001
. GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 14.0 31.9 54.1
SIZE FINER PERCENT | (X=NO) Brown to grayish brown silty clay
z #10 100.0
% #20 97.7
: @ |3 :
: 3. Atterberg Limits
4140 88.3 - - o <1
; %200 360 » PL= 19 LL= 72 Pi= 33
Eg)oefficients
Dgs= 0.0616 0= 0.0030 Dsg=
. D3g= D15= D1o=
% CU:: CC=
|
i Classification
USCS8= CH AASHTO=
Remarks
" {no specification provided)
Sample No.. TPIs@2Y Source of Sample: GEX Date:  1/18/06
Location: Elev./Depth: 2 feet
ENGEO roe
Project: Silver Springs Development
!NCORPORATED Project No: 7125.5.001.01 Figure
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Particle Size Distribution Report

. £ £ £ £ o o
o : % fgx ¢ 2 i i § é 1{ g j E §
\\i
Mo
90 N
80 > Y
hS
70 A v
N
s
i 80 \‘
= \\
& -
— Ay
= 50
% R
: \
a 40
30 ; \Y\
| N,
N
20 5
\\\&
N
10 | T~
] :
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 5.8 40.1 41.7 124
SIZE FINER PERCENT {(X=NO) Brown S&Hd}’ c}a};
375 in, 100.0
#4 94.2
| g
#2 . Atterberg Limits
Y rberg Limi
#40 739 e = = 3
60 601 PL= 23 LL= 38 Pi= 15
iigg gif Coefficients
e ’ Dgg= 1.33 Dgo= 0.120 Dgp= 0.0497
Dag= 0.0133 Dqs= 0.0032 Dqg=
U Cc=
Classification
USCs= CL AASHTO=
Femarks
" (ro specification provided)
Sample No.: TP22@1.0 Source of Sample: GEX Date: 2/18/06
Location: Elev./Depth: 1 foot
ENGEO roiee
Project: Silver Springs Development
lNCORPORATED Project No:  7125.5 001 .01 Figure
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R VALUE TEST REPORT

CAL-301
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65
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15

10

800 800 700 600

500

400

300

Exudation Pressure (psi)

Date:

Project Name:
Project Number:
Sample:
Description:

1/6/2006
Silver Springs Development
7125.5.001.01
TP10-2

Brown Silty Sand (8M)

200 100

R-Value

SIS Gy SR S

358

17

42

12.7

14.5

1240

119.7
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R VALUE TEST REPORT
CAL-301
%0
85
80
75
70
65
80
55
50
]
45 3
o
40
35
30
25
—
S~ 20
SN
15
10
5
0
900 800 700 800 500 400 300 200 100 0
Exudation Pressure (psi)
Date: 1/18/2005
Project Name: Silver Springs Development
Project Number: 7125.5.001.01
Sample: TP15@1
Description: Brown sandy clay (CL)
e e e
: 53 338 251
15 g 0
65 39 0
23 17 12
17.1 18.0 18.9
117.5 117.0 115.0
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R VALUE TEST REPORT
CAL-301
90
% 85
: 80
% 75
o 70
_ 65
% 60
55
-~ =
45 8
@
40
35
% 30
L 25
20
-
i 15
10
|
5
e
0
960 800 700 800 500 400 300 200 100 0
Exudation Pressure (psi)
Date: 1/18/2006
% Project Name: GSilver Springs Development
Project Number, 7125.5.001.01
Sample: TP18@2
Description: Brown to grayish brown silty clay (CH)
B PSPpEeCIMEn A e Boooog
%
| |
%
e bbb
0 }:”?f‘ Efaiae 3233%3;3&: Exaéaisﬁﬁ Pressure <5

Material Extruded from under mold; R-Value was determined per CAL 301, Part lll, Section F
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RVALUE TEST REPORT
CAL-301

90

85

80

75

70

65

60

55

50

\ s

\ 40

\ 25

15

10

900 800 700

Date:

Project Name:
Project Number:
Sample:
Description:

600 500 400 300 200 100 0
Exudation Pressure (psi}

1/18/2006

Silver Springs Development
7125.5.001.01

TP22@1

Brown sandy clay (CL)

R-Value

% Moisture at Tes

_Dry Density at Tes
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R VALUE TEST REPORT
INCORPORATED CAL-301
80
85
80
75
70
65
\ 50
\\ 55
50
N 2
~~~~~ - ‘.\ 45 g
[:4
40
35
30
25
20
15
10
5
0
800 800 700 800 500 400 300 200 100 0
Exudation Pressure (psi)
Date: 1/6/2006
Project Name: Silver Springs Development
Project Number: 7125.5.001.01
Sample: TP8-3
Description: Sandy Gravel with Silt with Trace Clay (GP)
T e o e D ol ETTETED
“Exudat 358 211
Expan: 0 0
0 0
2 53 42
5 19.3 20.2
‘ 110.1 108.2
48




Sunland Analytical
11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670
(916) 852-8557

%%

Date Reported 01/18/2006
Date Submitted 01/13/2005

L

To: Kyle Bickler
Engeo Inc.
6§31 Commerce Drive Suite 100
Roseville, CA 95678

L

From: Gene Oliphant, Ph.D. \ Randy Horney/Lgb
General Manager \ Lab Manager

The reported analysis was requested for the following location:
Location : 7125.5.001.01 Site ID : TP13 @ 1.
Thank you for your business.

%ﬁé

* For furure reference to this analysis please use SUN # 46685-92475.

EVALUATION FOR SOIL CORROSION

S

% Soil pH 5.75
Minimum Resigtivity 7.24 ohm-cm (x1000)
% Chloride 2.7 ppm 00.00027 %
i Sulfate 1.1 ppm 00.00011 %
g
METHODS

pH and Min.Resistivity CA DOT Test #643
gulfate CA DOT Test #417, Chloride CA DOT Test #422

7
|
-
[ |

RN
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Sunland Analytical

) L 11353 Pyrites Way, Suite 4
WAV Rancho Cordova, CA 93670
A\ (916) 852-8557

L
/s

i
’s /W

=
A

fie
s 2 Date Reported 01/18/2006
Date Submitted 01/13/2006

P

To: Kyle Bickler

Engeo Inc.
£31 Commerce Drive Suite 100

Roseville, CA 95678

Baawm

N
From: Gene Oliphant, Ph.D. \ Randy Harneyfi?
General Manager % Lab Manager

L

ed for the following location:

|

The reported analysis was reguest
Location ¢ 7125.5.001.01 Site ID : TP13 @ 1.
Thank you for your business.

* For future reference to this analysis please use SUN # 46685-92476.

EVALUATION FOR SOIL CORROSION

Ve

2
| Soil pH 5.79
i

Minimum Resgistivity 3.22 ohm-cm (x1000)
% Chloride 10.0 ppm 00.00100 %
" Sulfate 1.9 ppm 00.00019 %
.

METHODS

SR

pH and Min.Resistivity CA DOT Teszt #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #4212

[




Sunland Analytical

11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670
(916) 852-8557

Date Reported 01/18/2008
Date Submitted 01/13/2006

To: Kyle Bickler

- Engeo Inc.
%\ 531 Commerce Drive Suite 100
Rogeville, Ca 95678

%
0 , >

From: Gene Oliphant, Ph.D. \ Randy Hornegﬁ25
- General Manager \ Lab Manager ‘|
. The reported analysis was requested for the following location:

Location : 7125.5.001.01 Site ID : TP16 @& .5.
% Thank you for your business.
a

* For future reference to this analysis please use SUN # 46685-92477.
et T ettt
z EVALUATION FOR SOIL CORROSION
g Soil pH 5.64
.

Minimum Resistivity 4.29 ohm-cm (x1000)
% Chloride 6.0 ppm 00.00060 %
- Sulfate 2.1 ppm 00.00021 %
.
:
METHODS

o

pH and Min.Resistivity CA DOT Test #643
gulfate CA DOT Test #417, Chloride CA DOT Test #422




11353 Pyrites Way, Suite 4
\ Rancho Cordova, CA 95670
Py (9167 852-8557

?I Sunland Analytical

s = Date Reported  01/18/2006
Date Submitted 01/13/2006

To:r Kyle Bickler
Engeo Inc.
§31 Commerce Drive Suite 100

Roseville, CA 95678

From: Gene Oliphant, Ph.D. \ Randy Harngyﬁiéf
General Manager \ Lab Manager \

The reported analysis was requested for the following location:
Location : 7125.5.001.01 gite ID : TPL18 @& 2.
Thank you for your business.

* FPor future reference to this analysis please use SUN # 46685-92478.

EVALUATION FOR SOIL CORROSION

% Soil pH 7.59
Z
Minimum Resistivity 1.05 chm-cm {x1000)
Chloride 14.8 ppm 00.00148 %
% Sulfate 1.6 ppm 00.00016 %
METHODS

pH and Min.Resistivity CA DOT Test #643
aulfate CA DOT Test #417, Chloride CA DOT Test #4122
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Sunland Analytical
11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670
{(916) 852-8557

Date Reported 01/18/2006
Date Submitted 01/13/2006

To: Kyle Bickler
Engeo Inc.
631 Commerce Drive Suite 100
Rogeville, CA 95678

W e

From: Gene Oliphant, Ph.D. \ Randy Horney ;:B
General Manager \ Lab Manager ?L

The reported analysisz was requested for the following location:
Location : 7125.5.001.01 Site ID : TP22 @ 1.
Thank you for your business.

* For future reference to this analysis please use SUN # 46685-92479.

2
% EVALUATION FOR SOIL CORROSION
| Soil pH 5.89
|
°
Minimum Resistivity 3.22 ohm-cm (x1000)
Chloride 6.9 ppm 00.00069 %
Sulfate 1.3 ppm 00.00013 %
%
METHODS

| |
i

pH and Min.Resistivity CA DOT Test #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #422
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APPENDIX C
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1989 Anderson Consulting Group (ACG) Exploration Logs
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LOG

OF BORING

Boring: 1 Project: 2011-3
17 March 1983 Elevation: 1160
Water depth at completion: n/a Depth to caving n/a
ELEV S0IL SYMBOLS Sampl Bity (M
SaMPLER symaoLs | uscs 8011 Deseription femarks cemple Dansity Holsturs
DEPTH | AND FIELD TEST DATA Busber | poeof.l ¥
1180~ 0 ML lMed um redbrown, wet. §oft to |Completely westhered
medium dense, clayey silt with granite rock.,
sand., {Colluvium
TIsM T loTive braws, wetimoist, dénse)’
silty sand.
1157.5 2.8
B 50/12 Refusal in slightly to o
&ﬁé&?@tel¥ waathered rock.
Fock fabrle clearly evident
N R
Bottom at 4 feet
Flgure MNumber 2
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LOG OF BORING

SR

Boring: 2 Project: 2011-3

e

Date: 17 March 1989 Elevation: 1174

Water depth at completion: n/s Gepth to caving: n/s

L

SGIL SYMBOLS by Mo stue
SAMPLER SYMBOLS UsCs Soil Description femarks sample Density Moisture
DEPTH | AND FIELD TEST DATA Number | p.c.f.| ¥

W
T8

.

m

«

B
.

M lMedium to redorown wet, clavey
§ilt with sandg
- iColluvium

1172.5

TisW- T 0Yive bBrawn, wet to moist, Moderately to completely
S dense,  (fine *& medium) weathered granite rock.
sandg with silt

R
|
™
[+

1170 -

PR

Drilling difficulty varies.
Zones hard and Safter
material .

[
i

1167.5 —

T

e

.

1465~

e

R

R

o

8y}
<
o
ot
[
=
i
[y
W
3
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@
&
et
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LOG OF BORING

Boring: 3 Froject: 20113
Date: 17 March 1889 Elevation: 1170

Water depth at complet

s

on: n/a Depth to caving: n/a

ELEY SOIL SYMBOLS [ srimi 4
SAMPLER SYMBOLS | uscs 8611 Deacription Remarks ample \Density Hotsture
DEPTH | AND FIELD TEST DATA Mumber | p.c.f, %
4 g 3 ppeinngos e e e e ~ )
1476 o o ML~ Med £o redbrown, wet td moist, [Colluvium tB-3
MO mod. dense, x:‘;avmg 331t w/sand
- to sandy silt with clay.
40/12 Interval 3-1 inclydes two 3—1 115.7 15.3
i 5M Lignt brown, moist, dense, 1530 es . tumbers 3-1-1 and
A 4] silty (fise to medium) sand. [ L %c . . clearly evident
41 Bami%tezy ;:eat**e:*eﬁ
(i6s 5 granite roc
- 1 ~r50f12 3-2
4 Same moderate to compietely
-+ I weathered granite roc
1160 ~4—- 10
z 4
1185 —f-~ 15
% o K

[ ]
%

o
b
i
=
e
3
&)
I3
e
[
o
o
3
o
%y
[
[
b
bk
o
.
e
ot
o
=
[
e
ol
3}
by
it
£
ot
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- LOG OF BORING
-
_
.
Boring 4 Broject: 20114-3
%
% -
L Date: 17 March 1889 Elevation: 1121
% Water depth at completion: 156 feet Depth to caving: n/a
= ELEY SOIL SYMBOLS Sample [Density Molsturs
o SAMPLER SYMBOLS | UsCS Soil Deseription Remarksa Semp e pensityRolsture
% DEPTH | AND FIELD TEST DATA Humber | p,c.f #
11258
| ”
.
0 Tels lhark brawn, weist o wer
y WL moderately stiff silty clay
1420 —4 with sand’. (Colluvium)
B - FLVAT 41
% e28/12 gag@}a collected in plastic] 4.p
4 B8g.
- 5
B
] 1415 ~p
|
] 50/12 ‘ Intervsl 4-3 includes two 4-3
sempleg.3 Humbers 4-3~1
g i Tla- T Hateieggrey-redcbiown-tan RN TE L 1o severe
] Ch samﬁy cldy w/silt-clayey sand lyeathered aranite rac
-+ - w/silt & minor rock fragments. {gg}]uvium?'
410 J
1410~
% Cuttings "si}tg clay
- imicachus) with fing
sand.,
2
g - 15
1105~ = Cutting, modarate, mediunm
% g . brown, “silty fins sand,
o . iy
=z
|
]
Bottom st 19 feet  Easy drilling,
Figurs 5




o

E%ﬁ
Boring: 5 Project: 2011-3
o Date: 17 March 1989 Elevation: 1147
| | Water depth at completion: n/a Depth to caving: n/s
_
2 ELEY SOIL SYMBOLS . -
%% SAMPLER SYMBOLS | uscs S011 Description Remarka sample Density
| DEPTH | AND FIELD TEST DATA Humber | p.c.f.
1150 —
|
° ML~ Med.to regbrown, wet to moist. | {Colluvium ce-5
CL mod, stiff, clayey s31lt w/sand
to silty clay with sand.
145 30/12 THLS T Med €6 8k brown, wet, med.|Complately weathered 5-1
1 [N stiff, silty clay w/sand. ég;{}}}ace residual granite
B .
% -
z
L 55
a
| | 1140 4
| TR 48/t TheM Lt. brown, moist-wet, mod. Completely to moderately 5-2 g1
AR dense, silty (fine to coarse) |¥eatnered granite rock.
N ERS R sand with clay. Aock fabric evident.
z .
%
% 4 10
£135 -
% 15 1o Bifficult drilling 15 to
| 4 1o i6 fest.
. 1130~
§ 4
1l
| |
|
§
|
|
=
%
|
%
Boring terminated at 19 feet
Figure Num




Boring: 6 Froject: 2011-3
Date: 17 March 41889 Elevation: 1145
Water depth at completion: n/a Depth to caving: n/a
E ELEV SOIL SYMBOLS Sample [Density IMoistur
_ SAMPLER Symols | uscs Soi1 Deseription Remarks e o ansiiy Hos ture
| DEPTH | AND FIELD TEST DATA fumber | p.c.fo) X
145 =0 TLL e 6o ARy broen,  Wet-meiskl
ciayey silt with sandg.
- iColluvium
3 7P/ S0 Med ~1ight brown motst Complately weathered £-1
e danse, clayey sand with granite rock.
1142.5~4-2.5 Silt.
= 5
|
% 1140 —4—5 50/12 penser at 5 feet, -2 | 131.2 11,3
1437.5~4-7.5
pd
% T Becasional harder rock
% zones generally less than
[ - toot thick,
1135 ~4— 10
%
L
£132.5 ~4~ 12.5 e Heeo
wastl
hardser
fi&
Refusal at 14 feet. HBotton
GEOTECHNICAL CONSU INEC,




LOG OF BORING

&1%&%@

Boring: 8 HFrojsct 20113
| |
;%E Date 17 March 18898 Elevation 1208
i’% Water depth at completion: n/a Depth to caving: n/a
L |
: ELEY S0IL SYMBOLS Yo Density Moisty
% SAMPLER SYMBOLS yses 8011 Deseription Bemark s Sample Density Molsture
| | DEPTH | AND FIELD TEST DATA Humber | p.c.f, %
1240
%
1° Mo Bed brown, wet to moise,
cisyey silt with sand.
Collivium
B 156 lMedium frown, maist. densa, Dompletely wasthered
SH clayay 2:Ifwmisaz\c:! w/silt to ranite rock.  Rock
1205~ silty [f-m] sand w/clay. abric evident.
L &
% 1200~

;

1195 —¢-

e
t

1196 4 7
| o
% H
?ﬁ
.
=
| |
;}%
%
_
.
E
%z
%
%
%
z
%
Bottom at 18.85 fset. Refusal

i “?;%?af’?"i? T
Wi | AN O, 9

NSGHIRE
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LOG OF BOHRING

goring: 9 Project: 2011-3
Date 17 March 1888 Elevation: 1188
Water depth at completion: n/a Depth to caving: n/a
ELEV SOIL SYMBOLS Samp ] ity lMotst
SAMALER SYMBOLS Uscs Soil Description Aemarks ?mgje Dansity b i urE
DEPTH | AMD FIELD TEST DATA Number | p.c.f, %
1480 -
0 8¢~ lRed 'zﬁééé«f%; ’ 'séét' -moist, dense,
M r:iayeg sand w/silt, &
- ] nard r’es‘; FG‘CE’ fragments. Colluvium,
A =01 -
‘ ;"3 / =R
1185 s
T Med  Brawn, wet ie meist {:om@}etaly wga thered
ailty [(fink to mei}i“m) granite ro
-5 sand with clay
1180 ¢
-~ 10 1 fnso/m a-o
T Tip: Qampigtely waatharped
in-place granite rock. Rock
g Tip: Drange brown. moist, fabric clearly evident.
very dense, (fine to roarsp)
1475 sand with silt and clay.
.
Bottom at 11 feest




.

soring 10 PFroject: 2011-3
Date 17 March 18885 Elevation: 1207
Water depth at completion: 14.95 feet Depth to caving: n/a
ELEV SOIL gyMaolLs Sample Density Molstur
SAMPLER SvMeoLS | uscs 611 Description Remarks omp e Hans ity Hotsture
DEPTH | AND FIELD TEST DATA Humper | p.c.f. 2
1210
0 B E T Dark red-brown, moist,
i mogerately denss, gilty .
- Bl sand with a little clay. 810
g iasez -
1505 — ' 10-4 | $05.7 2.3
% clay ingreases,
,_.5 B S oo T e gia}‘ier“
IR s &M Heddist-orown, molist, ' 10-2 | 110.0 6.5
gense, gilty sang with
. - 1 clay. Severely weathered granite
. A N rock,
1200 4
g 10 N e H R 10-3 | 121.0 | 122
4. _j M Brown, moist, very dense,
1 . 8ilty sand with clay.
1195 =
T Tlaw Olive brown, moist to wet Moderately westhered
Iy very dense, 5ilty 5and with ranite rock. Difficult
- 15 N cimy. rilling.
§;
z
&
%
Bottom at 18 feet Mo caving
;
%
L -

%
.
z
| §
z
%
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Boring 11 Proiject: 2011-3
Date 17 March 1588 Elevation: 11986
Water depth at completion: n/a Depth to caving: n/a
ELEY S0IL SYMBOLS Sample [Density iMolstura
SAMPLER SYMBOLS | uscs Soil Description Remarks omp o pensity Holstura
DEPTH | AND FIELD TEST DATA wwmber poc.f. %
1260
10 e Dark red-brown, moist, loose
moderately dense silty sand
1185 4 7/4z with a Ji%tze clay. 141
i 12/12 11-2
L £8-144
t | Ciazmr with degth some
. scattered peoble
15 ).ﬂ 3/18 11-3
1180 —4 )
T TIsM T joYive brawn, moist. dense
silty sand with cls ay.
-] Maderately waeathered
granite rock, Driiling
4. more difficull.
+- 10 Color grades to grey-
Brown.
1185 4 Difficult arilling.
T Nesr refusal
A q5 N
Total Depth 15 feet. HNo 8W. HNo caving
12




Boring: 12 Froject: 2011-3
L Date: 17 March 1889 Elevation: 14183
Water depth at completion: n/a Depth to caving: n/a
P2
= ELEY SOIL SYMBOLS : le [Dansity M ’
SAMPLER symBOLS | uscs Soil Description Remarks semple Density Moisture
DEPTH | AND FIFLD TEST DATA Humber | p.c.1. %
1485
%%
' 1° TJak T bark reatbiown, moist, T
moderately dense, silty sand
witlh some ¢lay.
N . .BZB/iE‘ 1a-1 95,4 11.2
1180 )
T 4T Srown, maist, depse, Severely to moderatal
% Los silty sand with clay. weatheréed granite rock.
]
| T TIBM T lLignt 61ive brown, noist, very|Moderately weasthered
Wi b ranite riock,
% 175 dense, silty sand with clay. O 008 ) 1ing.
cB-12
4 50/12 122
z +- 10
. T Refusal
. 1176 —4 44
; 0
%
=
-
GW. Mo raving. RAesfusal to suner
Bottom at 14 fest
Figure Numbesr 13
INC .




Boring: 13 Froject: 2011-3
Date: 17 March 1989 Eievation: 1142
Water depth st completion: n/a Depth to caving: n/a
= ELEY SOIL SYMBOLS B , .
- SAMPLER SYMBOLS | uscs 8611 Description Remarks sample Density boisture
% DEPTH | AND FIELD TEST DATA humber | p.c.f. X
1442 5
% O T T REP0/12 0 I8k lbark réatbrows, moist wedl 13-4
i L dense, silty sand to sandy
g3lt,
% 5 cE-13
% iy g
1140 — /
2.5
. 1 B O
% &M 8rown, moist, very denss,
sligrxt}y weathered granite
POk,
% Difficult arilling
| 1137.5 —4-
+4-5
% |
_ 1 1.1
. N
!
%
L
]
%
o
Bottom at B feet. Hefusal
14
ING
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LOG OF BORING

Boring: 14 Froject: 2011-3
Date: 17 March 1888 Elevation: 1191
Water depth at completion: n/a Depth to caving: n/a
ELEV SOTL syMBOLSs Sampie Densit istup
SAELER SvvBbLs | uscs S0i1 Deseription Remarks cemple Bensity Molsture
DEPTH | AND FIELD TEST DATA Humber | g.c.f, £
1102.5
Te a0 éfﬁ%ﬁ"é&'é”"éééébé%éi? """""
denze, silty sand with
. scatteraed pebblag .
1190
an/12 14-1 | 143.8 14 2
2.5
N Some clay lenses.
1187.5 —
i e é&é&ﬁ'ié‘%’&?'ééé&h'”@dié&;"'
dense ty sand
B %admrataly wsathgrnd
granite roo
T8 1 )'58/12 ta-2 | 118.9 ] 1.2
1185 —f- J
- Difficult drilling.
4+-7.5
- ji‘; v
]
i
&
Bottom at B feet. No 6W. No caving
Hefussal
ANDERSON CONSULTANTS,




[

P

L]

fo e S

SR

L S

SRR

s

poae

ORI

SRR

P

-

fr

Sy

LOG

OF BORING

Boring: 138 Propject: 2014-3
Date: 17 March 1889 Elevation, 14183
Water depth at completion: n/a Depth to caving: n/a
ELEY SOIL SYMBOLS Sample Denzity HMoisk
SAMPLER SYMEOLS | uscs 8611 Description Remarks A g e
DEPTH | AMD FIELD TEST DATA UmBEr L p.CL T %
1165
o : Taw iz;g'r';i,' ’éié'—&é’@é&;;;?&;é&, ;zééééé«'«”
= ately danss, 831ty sand.
1162.5 1 3 CB-15
- TTRe3/12 7JaM 7 fReddish brows, moist T Severely weathered 15-1 | 106.7 | 6.3
- 1 ‘1 maderately dense, silty sandg, [SPENite rock.
1160 —f .
5 So/ie TRL T Grey brawn cisy laver T 15-2 | 118.8 8.0
§:§5;’»"5MH B PR R R PR R R R R I TR
1. Y] feddisn brown, moist Severely weathered
i J moderately gense, silty sand, [granite rock,
Rinic)] Brgyn to olive brown, maisk,
i ;A{}S} ﬁe%e( silty sand.
- 7.5
1155 —
= Moderately wasthered
ranite rock,
ifficult drilling.
0 150/12 18-3 | 1341 | 9.8
1152.5~F
i&
Botiom at 11 feei. No GW. hNo
Figure MNumber 18
DOMBULTANTS, INC
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LOG OF

BORING

Boring 16 Hrolject: 2011-3
Date 17 March 41889 Elevation: 1128
Water depth at completion: n/a Depth to caving: n/a
ELEY SOIL SYMBOLS Sample Density (M ke
SAMPLER SYMBOLS | usts Soil Description Remarks amp e Density Motstore
UEPTH | AND FIELD TEST DATA Number | p.c.f. %
£430 -~
N g Hed-browh, moist, moderaiely
dense silty (fms} grained
R sand with clay
s/ el Had- *és*c's;eézl"r:;clie;i,“’méa'é:*é{é‘};r“' 1B~ 1
T J dange s8ilty sand. Saverely weathesrsd
’ granite rock.
1125
- 5 "35{},!12 Becoming less weathered. B2 | 1204 194
- Na
+- Oifficult drilling.
1120 ~§
T i 5 L1ight reddish brown, moist,
1) very dense sllty sand.
“}— 10 1 1 pB0/L2 Moderately weathered -
) D IR 16~3 | 118,14 15 4
£148 4
T Difficult drilling.
e 45 /I\
Bottom at 18 feet . Nog GW. No caving
i7
AMOERSON GEOTECHNICAL




- LOG OF BORING
L
Boring: 17 Project: 2011-3
%
= Date 17 March 1888 Elevation: 1128
% £, 4 5 )s' it »
% Water depth at completion: n/s Depth to caving: n/a
. ELEV SOIL SYMBOLS Sample Density [Moisture
sawPLER syusOLs | uscs 8611 Description Remsrks Sampie jrensity Molstur
. DEPTH | AND FIELD TEST DATA Humber | p.c.f. %
1427.5 —
% i
0 s Red-brown, moist, moderately
dange, silty sand with some
clay.
1125
| 12/12 17-1 | 107.0 9.7
3 T TIEM T iignt readish brown, meiat] [Severely weathered
- 1. J = Qagse' gilty/clayey sand grenite rock.
- 2.5 with scattered pebbles,
= L
-
% 1122.5
% 15 i40,/12 17-2
. !
1120 - 1 j—}
R L el fovsy dagars
. A ; ?;f“ ?ﬁég CdeRae
il k2 .
% +-7.5 ¥
|
T Modarately weathered
granite rock.
g 1147.5 —
% A tn "
=
| g
Bottom st 10 feet
No GW. Ho CLaving
Figure Number 18




s

W

| ]
:
7

%

e

%
| |
£

a

.

DEwmm

f

LOG OF

BOHING

Boring 18 Hroiec 2041-3
Date: 17 March 1889 Elevation: 1134
Water depth at completion: n/a Depth to caving: n/s
ELEV SOTL SYMBOLS Sample Density IMoist:
. SAMPLER SYMeoLs | uscs So11 Description Remarks amp e Rans ity (Hotsture
DEPTH | AMD FIELD TEST DATA humber | g.c.f. %
1485
T 84 harK redibriown, moist
mgderately dense, silty sand
u with somg c¢lay.
- ML fed brown, moist, mod.
- stiff, sandy silt with
1132.5 g/12 clay. 18-1 | 100.4 21.3
Becoming clavier. £8-18
2.5
Moderately weathered
granite rock.,
1130+ ML EEGHE gray-brown, mosst, T
danse silly sand.
45
1 rSa/ae 182 | 102.7 145
1127 .6 ~f- L
T Becoming less westhepred.
- 7.5
L f}\
HBottom st 8 feet . Befusal
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HBoring: 19 Froject: 2011-3
Date: i7 March 1885 Elevation: 1123
Water depth at completion: B.5 Depth to caving: n/a
ELEY SOIL SYMBOLS Sample Density Mointors
SAMPLER SYMBOLS uscs Sail Oezacription Remarks u z . 7 Y
DEPTH | AND FIELD TEST DATA Number | p.c.f, %
1425
0 Thel Oark brown to black, wet,
medium stiff, clayely siit
1122.58 with sand.
- 13712 18- | 78.8 33.8
- i
2.5 orills very easy.
1120
- ML Olive gray, wet ‘stiff
clayey silt with sand
5 1 20/12 15-2 | 93.0 31.8
1417.5 -4
4 I U s e Harder drilling.
Mo |Brages égngg.oiifgynrswn* Mouerately weaihered
4 sand. granite rock.
- 7.5
1145
L
- 10 150712 T Lignt reddish brown mgist Sligntly weathersg 15-3 | 18,2 9.5
| very dense, silty sand granite rock.
1442 .54 i
i
F
1
Dottem st 11 feet :
Number 20
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LOG OF BORING

Project:

2011-3

Date 17 March 1889 Elevation: 1143
Water depth at completion: 8.5 Deptnh to caving: n/s
ELEY SOIL SYMBOLS . Ounsity Moistur
SAMPLEA syMaOLS | uscs 5611 Description femarks semple fDensity fMoisture
UEPTH | AND FIELD TEST DATA Humber | p.c.f. £
1145 —
o el %am« 'g‘ééféigkﬁ?g:i,( ) z%as‘z‘s‘i,',éséééé‘ '
a aguerals aange, g1
1142.5 ~¢ sand with trgce clay. Y
IR0 EEVAE: 20~1 | 104.56 | 2.5
+-2.5 10
] fodd
1140 b Clayier
-5 23742 20-2
1437 .54 i
T i [ Briown to olive brown, moist
3 stiff, clayey silt with sand.
4-7.5
1135~}
-~ = Harder drilling.
10 =
H
Bottom a8t 10 feet. No BW. No caving
Flgure Number 21
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TRENCH LOG

renchr 1 Froject: 2011-3
Date 1 April 1883 Elevation: 1180
Water depth st complstion: n\a Depth Lo zaving: nh\a
ELEV S0IL SYMBOLS Sample
SAMPLER Sy g Uses Goil Description Hemarks e e
DEPTH | AND FIELD TEST DATA HNumbie!
1180 10 MUloErE Feabbuvn, Reist. Clavey
511t with sand.
o £$&§ieie}y weathered granite rock
Colluvium) .,
h é?l"'Ligﬁi'éédbbégﬁ'té‘iéghi‘555&% """"""""
. - GW malst, moderately dense, silty
1187 .5—-2.5 zand, Moderatsly ta seversly weathered
granite rock. Fock fabric evident .
1185 5
u Becaming very densa.
1482 54~ 7.5
o 2
Bottom st B feet
Figure 22
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TRENCH LOG

Trencr: 2 Froject: 2011-3
Date: 1 April 1988 Elevation: 1250
Water depth at completion: n\a Depth to caving: n\a
ELEY SOIL SYMBOLS , Samnle
SAMPLER SYMO0LS uscs 801l Description Remarks i
DEPTH | AND FIELD TEST DATA Numer
1260 -0 T e reabiown, oist, ganay
silt with clay §& occasional
- large nard angular rock frag.
- Engzetgly weathered rock
({Colluvium .
12575425
T [T {oht redbrown g Yo ht Brown, moist Moderately to severely weathered
& ‘5;;*3’5"‘2??25‘*’28&3‘“9’“ rown, moist, granite rock. Rock fabric evigent.
12885~ 3
1 Becoming denser, less weathered.
1252.5 7.5
8 feet
Figure 23
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TRENCH LOG

i
.
e

1
@

i

BN

Trench: 3 Project: 2011-3
Date: 1 April 1889 Elevation: 1270
Water depth at completion: n\s Depth to caving: n\=z
ELEY SOIL SYMBOLS Sample
SAMPLER SYMBOLS Uses Soil Description Remarks R
DEPTH | AND FIELD TEST DATA Rumber
127010 M- Dark redbrown, moist, clavey
L gilt with sand § oocasional
E large hard angular rock frag.
Completely weathered rock
(Colluvium} ,
T w0 Brades to 1 tgnter redbrawn Compliately weathered rock.
= gi??iss;gd% ghter redorawn, Q&cgi€&§9§s evident,
1267 .5~ 2.5
- Becoming very dense, less weathere
1265~ 5
v Yery hard at 7 feat,
fresh rock at base.
HBottom a8t 7 foet




TRENCH LOG

irench: 4 Froject: 2011-3
Uate: i April 1988 Elevation: 1300
Water depth at completion: n\a Depth to caving: n\a
ELEVY SOIL SYMBOLS
SAMLER SYMIOLE UECE S0l Deseription Ramarks
DEPTH | AND FIELD TEST DATA
. 1300~y 0 ML= barK redbirown, molst. ciayey
§ e SE1t with sand,
| -
L
- s&mgletszy weathered granite rock
{Colluvium) .
THEM T T I ont redbrown ta Tight bBrows T Rock fabric evigent, Congistenc
- ;;%2% r§??§$wgé§§‘; gnt brown, of gilty sand. Sompie?s}y to &og.
1287.5-4-2.5 11 weathgred granite rock.
i1 Rock fabric avident,
2 -
. 1295~ 5

Becoming denser, less silt.

P
L
¥

282.54-7.5

Mpderate to severely weathered,
very friaple,
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TRENCH L OG

french: B Project: 2011-3
Date; 1 April 198BS Elevation: 41250
Wwater depth at completion iNa Depth to caving: N
ELEV SOIL SYMBOLS Sample
SAMPLER SYMBOLS Usts Soil Deascription Remarks Numse
DEPTH | AND FIELD TEST DATA Humber
1250 -0 ML loranae to reddrown moigt. crayey
CL silt with sand and angular roc
2 f:‘ageﬁar%g
Zcmgj}lstezy weathersd rock
luvium) .,
i247.5 2.5
h TEEW T ighE o medius Brown metek T Severaly to moderately weathered
s¥ L‘?“i Lo medium brown, moist, granite rock. Rock fabric ovsdent
1245~ 5
- Very nard, moderate to 8lightly
weathared, near refusasl.
Bottom a8t B fest
§>§§zﬂ”§ 25
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TRENCH LOG

Trench: & Froject: 2011-3
Date: 1 April 89 Elevation: 1210
Water depth at completion: n\a Depth to caving, n\e
ELEV SOIL SYMBOLS Sample
SAMPLER SYMBILS uses S04l Deacription Remarks o
DEPTH | AND FIELD TEST DATA Humber
121010 MU loars redbiown, moist, clayey
silt to ssa{iz silt with angUlar
rock fragments
T Katg?letgly weathered rock
{Colluvium .
1207.5-4- 2.5
T W T forangetran to light brown, moise, Severely weathered granite rock.
gi?tg saggi} 1oh rowa. moist Rock faémc ayident, friable.
1205}~ 5
1202 .5-4~7.5
1500 —t- 10
Bottom at 10 fest
igurs 27
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TRENCH LOG

Trenchn: 7 Froject: 2011-3
Date: 1 April 1888 Elevation; 1180
% £ $ 4 . H ;% 'S 5
Water depth at completion: n\a Depth to caving. ny\a
ELEV S0IL SYMBOLS Sampl
SAMPLER BYMBILS UECS Soil Desoription Remarks Numhe
CEPTH | AND FIELD TEST DATA Numbe
1480 =0 WU ek redbrown. io1st €o et sandy-ciayey
silt.
Completely weathered granite pock
{Colluvium) .
1177. 54~ 2.5
T W " llark redbrown t4 orange brown, T
M moderately dense s5ilty sand,
1175 45 Mopderately t0 serverely weathered
granite rock. Fresh rock west end
-4 of trench.
Rock fragments difficult to
] break in hand.
T g Light Brown, very dange, T Moderately weathered granite rock.

iy
13
it
s

sand with silt.

Hard digging,




Trenchy 8 Project: 2011-3

Date: 1 Apral 19BY Elevation: 12860

Water depith at completion: n'\a Depth to caving: n\a

ELEY SOIL SYMBOLS Samais

SAMPLER SYMBDLS USCE 5611 Description Heamars ¥
DEPTH | AND FIFLD TEST DATA Number
1260 -0 MU lHars redbrown, molst clayey, T
santy 511t with ocoasions small,
% nard, rack fragments,
- Cmgiew}y weathered rock
{Colluvium) .
257.5-1-2.5 S ILight rad brown 1o orange brows, Severe to moderately
moizt, silty sand to sahnd with weathersed granite
- gilt, ™
% 1255 —4- 5
|
=
§ [
i282.5-4~7.5
%%f T Szcoming denser,
1280 4 10
%
.
i
| 2
.
2t 11 fest
Fig 28
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Tranch g
Date: 1 April 1888
Water depth at comp

TRENCH LOG

Depth

Project 20113
Elevation 1170
to caving: nl\a

ELEV SOIL SYMBOLS Séﬁgig
SAMPLER SYMBOLS uses S0yl Description HAemarks
DEPTH | AND FIELD TEST DATA Hunibe
1700 TP e redhrown. Tmoist. et cdayey
sandy giit
Camﬁ!e*e}y weathered granite rock
{colluvium) .,
1167.5~F 2.5
- el lincreasa’ in clay ¥ Consistency
af ailty clay with sand.
T e O1i{ve braown. moiat denss sand Modarately weathered to fres
with silt matrix. Hard fresh angular granite rock. Rock frabric EViﬁént
= granite rock fragments mixed in
1165 -4~ 5
162.5-1-7.5 very hard digging.
gt 8.5 feget,
Figure 30




ranch: 10 Froiject: 2014-3
Date: i April 15889 tlevation: 1480
Water depth at completion: n\a Depth to caving: n\a

s ELEY SOIL SYMBOLS Samole

- SAMSLER SYMBOLG Usts 508l Deacription Hemarks o

! DEPTH | AND FIFLD TEST DATA Number

160 -0 T e redbron. moist, sanayl clayey

= siit,

% N Completely westhered granite rock
iﬁagiuvmg} . g ! N

ol 0live Drown, meist syTey T
Clay with zang,
- 54 Hard guartz layer,
1157525 4

- B ] ‘Si,g""'“g‘;'{.,;é'g,;;,;,,'“',,;éi;g"gé,;gé """""""""" {Msdava*e to sever\a:{g woathered
granite rock. Rock abric evxcﬁfmt

| sand with silt. Friable to difficult ip p

<, 1155 —~5

E

= |

% i

- Very dense, difficult digging,
fresh ook ff"ag'??&!’hfi Neap refyusal
1452 54~ 7 5

|

7%

[ 4

Bottom at 8 feet - nesr refusa?
Figure 31
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TRENCH LOG

Trench: 11 Froject: 2011-3
Date: 1 April 19885 Elevation: 114
Water depth at completion: n\a Depth to caving: n\s
ELEV SOIL SYMBOLS , Sample
SAMPLER SYMBOLS uscs 501l Deacription Hemarks P
OEPTH 1 ANDY FIELD TEBY DATA Mumber
1140 —4—0 ML loarK redbiows, moist ES wet sandy. ¢ iavey
clayey silt,
ngﬁleieiy weathered rock
Codluvium .
o Medium prowns, moist to web, 7T
... jBiity clay with tesce sand.
T 5% Tan to very 1ight brown, moist
fine sand with silt.
14375~ 2, Very ssverely weathersd grapite
rock . Hecok fabric evident. Very
5 friable.
14355
ji32.5-4-7.5
T Ssme very light colored tan tp
white.
1430 10 Beecoming denser, still friablse.
at 11 fset
Figure 32




Trench: 12 Froject: 2011-3
Date; T April 1888 Elevation: 14130
Water depth at completion: n\a Depth to caving: n\s
ELEV SOIL SYMBOLS Sample
SAMPLER SYMBlLE uscs 5011 Description Hemarks
DEPTH | AHD FIELD TEST DATA Number
130 -0 M 0 moist tg wel sandy,
. clay w 511t with occasional hard
% E rac fragment.
1127 .5-f-2.5 Minor clsy bui}d up above
weathered rock
§ T i‘i‘?ﬁﬁ'd}ib‘e' 'ﬁlr‘éwr{ Tmogst, T
| ilty sand with clay.
s o Sever‘elg weathered granite r‘m:k
Acok fabric evigent) Frian
=
| 112545
Increasing % of sand.
% 4
% 4-
1122.5-4~7.5
kD Becoming dense to very dense.
% o very dense. Tough digging.
|
11280 = 10 Y
i
z
%
:
:
]
2%;‘
HBottom a8t 10 feet
Figure 33
GEOTECHNICAL ANMTS, INC.
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TRENCH LOG

Trench: 13 Project 20113
Date: 1 April 1889 FElevation: 41140
Water depth at completion: n\a Depth to caving: n\a
FLEY SOIL SYMBOLS A
SAMPLER SYMBOLS UBLS S63l Desorintion Hemarks R v
pEpTH | AND FIELD TEST DATA Humber
1440 —p— O

1137.85 2.5

1135 =5

1130

oy
e
€
(%3

brown, moist, samily, clayey

esaglezszy weathered rock
{Colluvium} .

Ch Yary minor clay bulld up sbove
severely weathéred rock,
G Urange to brown, moist, silty Sgverely waathered
sand granite rock, oo
fabric svident. Friable.
Emzy digging
GEOTECHNICAL
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TRENCH LOG

Trench: 14 Froject: 2011-3
Date: 1 April 188g Elevation: 1120
Water depth at compleiion: n\s Depth to caving: n\a
ELEV SOIL SYMBOLS Sample
SAMPLER SYMBOLS LUsCE S04l Description Hemarks . .
DEPTH | AND FIELD TEST DATA Number
112019 B larK Brown to dark redbrowh, wer €67
saturated, silty., clayey fine to
- medium sang.
B ijasz;}a}etgiy weathered rock
{Colluvium
$117.5--2.5
i g0 Medium to dark Brows, datorated,
mediunm dense, gravs}z iroung~
1 ed, >3%), sand w/silt & clay.
111545 water prunning into tpench ihis
layer.
1412 .86 7.5
T I T Olive brown, meist to wet, T
sand with 811t and clay.
T Ssverely weathered granite rock.
Rock fabric evident. Frishle.
1110~ 10
Bottom at 12 fset,
Figure 35
ANDEHSON . LNC
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TRENCH LOG

Trench: 15 Project 2011-3
% Date: 1 April 1888 Flevation: 1120
| Water depth at completion: n\=a Depth to caving: n\a
F
z ELEV SOIL SYMBOLS s
% SAMPLER svMBOLS | uscs 8611 Description Aemarks Sample
% CEPTH | AND FIELD TEBT DATA Number
132{}%“‘(} e TR TR PP S REFEER IR
ML Dark brown, molist bo web, pod, sbiff
sangy 831t with clay and ococasional
gravel to clavey silty with sand,

Sonan
; H

1117.5-4-2.8

z L~ Dark brown to black, moist to
| oH wel, 8tiff sandy clay with
% “+ silt,
% ]
- P
% 1115 5
T /7 o Grades ta grey-trown, very T
- | stiff clay with silt.
%
g 1142.5 4~ 7.5 /
1 Vs B T U
3¢~ Olive brown, wet, dense, clayey
SW sand with gravel (rounded) .
% T Colluvium. Somelimes highly
% Micaoous.

1110 - 10

[

T
ok
i)
<
s
fad
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TRENCH LOG

Trench 16 Froject: 2011-3
Date: 1 April 1989 clevation: 1240
Water depth at completion: n\s Depth to caving: n\s
ELEY SOIL SYMBOLS Sample
SAMPLER SYMBOLS uses 5031 Beascription Hemarks » N
DEPTH | AND FIELD TEST DATA Humbe
1240 =0 T ErE Fedbrovn, moilst, gendvl clayey
5ilk,
ax Clive brown, moist, severely Completely weathered granite rock
weathered to fresh, fine granite Lolluvium) .
+ rock,
T Difficult digging, large %
fresh rock.,
1237.5~4-2.5
1235 ~*~—5 i
Bottom at 5 feet. Near refusal
Figure 37




Trench:, 17 Froject: 20131-3

Date 1 Aprial 1888 Elevation: 1180

Water depth at completion: n\a Depth to caving: n\s
e
%%
Slp:

ELEV S0IL SYMBOLS Sample
% SAMPLER SYMBOLS Uses 5011 Description Hemarks i
| DEPTH | AND FIELD TEST DATA humper

50 =0 ppeepeerey e

1159 4 ML Dark redbrown, moist to web, Clavédy,
v sandy silt,
%
- Completely weathered granite rock

{CoJiuviumy .
7525 TJeL T Medion brown, Tmoist, medida sty
] sandy clay with silt,
%% 7 Mo Dark redbrown, moist to wet. clayey,
| i sandy silt,
|
% 114545 X Olive brown, moist, sand to sang Fresh to severely weasthered
- with clay. granite rock. Hard digging.
= 1
|
| | 1
2
1 T\
B
| 3
|
|
i%
Bottom at 7 fset
Figure 38
Zﬁ\f
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TRENCH LOG

%

IRRSRRN o

SR

ch 18 Project: 2031-3
1 April 1885 Elevation: 1200
depth at completion: n\a Lo caving: n\a
SOIL SYMBOLS Camn
SAMPLER SYMBOLS | uscs 8611 Deseription Aemarks sample
AND FIELD TEST DATA Number
ML Bark ‘fegbrows, #oist. dlavey
sandy silt,
tely weathered granite rock
vium} .
e i}’}‘gyé‘gf;g;ﬁﬁ; """""""""""""""""""" Sgveraly ta madeﬂateig waathored
8ilt, Jccasional fresh roc te rock. Rock fabric svident
fragments .
Y5 i 1ive B rown, Sand With Siik amd Fresh to moderatel wegthered
" gi’é\j? g&zg?gkmamly 40% granite rock . Dif?icu}t digging.
Y‘OCE frsgments.
5t 7 feet
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