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Flying J, Inc.

c/o PDG, Inc.

50 West 990 South
Brigham City. Utah 84302

Attention: Jerry Peterson

Subject: Geotechnical Investigation

Proposed Flying J Travel Plaza
Knighton Road
Shasta County, California

Dear Mr. Peterson:

Brown & Mills is pleased to present the attached geotechnical investigation report for a proposed
travel plaza to be located northeast of the intersection of Knighton Road and Interstate 5 in
Shasta County. California. Based on the results of our investigation, it is our professional
opinion the site may be developed for the proposed travel plaza generally using conventional
grading and foundation construction techniques. However, due to certain site conditions
identified by our field exploration program, special design and construction provisions may be
required for some project features. A brief summary of these conditions is provided below.

>

Near-surface site soils are relatively loose and may be potentially compressible under
heavy foundation loads. Therefore, relatively low foundation bearing pressures have
been provided herein for the design of spread foundations supporting planned buildings.

Groundwater was encountered during our field exploration program at depths of about
10 to 13 feet below existing site grade. Due to the presence of on-site groundwater, we
anticipate excavations for some underground utilities and the proposed fuel storage tanks
may need to be dewatered during construction. Further, planned fuel storage tanks may
need 1o be equipped with holdowns or other types of vertical restraints to resist buoyant
forces in the event of high groundwater conditions (subsequent to construction).

The two deep borings performed for this investigation encountered dense soils (with

cobbles and possible boulders) at depths of about 8 and 14 feet below existing site grade.
We anticipate the presence of dense soils (with cobbles and possible boulders) will hinder
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excavations for proposed fuel storage tanks or other project features which extend more
than about 10 to 15 feet below existing site grade.

» Existing structures and other improvements are located within the area of planned
development. All abandoned utility lines, septic tanks, cesspools, foundations, and/or
other below-grade improvements associated with existing on-site structures will need to
be located. excavated (or otherwise removed), and disposed of off-site: existing wells (if
any) will need to be abandoned in accordance with applicable regulatory requirements.

» Though lirtle-to-no fill was encountered within borings performed for this investigation,
we anticipate some filt and surficial debris will be encountered during construction within
the vicinity of existing, on-site structures (and possibly other areas of the site). In
general, all debris encountered will need to be removed during initial site preparation and
disposed of off-site. Any fill encountered (and which will not be removed as part of an
earthwork cut) will need to be removed and replaced with engineered fill.

Specific comments regarding the conditions outlined above, as well as recommendations
regarding the geotechnical aspects of project design and construction, are presented in the

following report.

We appreciate the opportunity of providing our services for this project. If you have questions
regarding this report, or if we may be of further assistance, please contact the undersigned.

Sincerely,

Brown & Mills, Inc.

Principal

cc: Client (4)
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GEOTECHNICAL INVESTIGATION REPORT
PROPOSED FLYING J TRAVEL PLAZA
KNIGHTON ROAD
SHASTA COUNTY, CALIFORNIA

INTRODUCTION

GENERAL

This report presents the results of our geotechnical investigation for a proposed travel plaza
to be located northeast of the intersection of Knighton Road and Interstate 5 in Shasta
County, California. The purpose of our investigation was to explore and evaluate site
subsurface conditions in order to develop recommendations related to the geotechnical aspects
of project design and construction.

The approximate site location relative to existing topographic features and roads is shown on
Plate 1.

PROPOSED CONSTRUCTION

We understand the proposed project will involve construction of three, one-story commercial
buildings. In general, these buildings will consist of steel-frame structures with concrete slab-
on-grade floors. Maximum anticipated wall and column loads will be about 2 kips per lineal
foot and 50 kips, respectively. Appurtenant construction will include underground utilities,
asphalt-concrete-paved parking and driveway areas, below-grade fuel storage tanks, signage, and
landscaping.

Grading plans were not available at the time this report was prepared; however, as site
topography is relatively level, we anticipate earthwork cuts and fills generally less than about
2 feet in vertical extent may be utilized to achieve a level building pad and provide for vehicular
access. Excavations for underground utilities and possible fuel storage tanks are not anticipated
to exceed about 15 feet below existing or final site grades.

A plot plan indicating the proposed project layout is shown on Plate 2.
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SCOPE OF SERVICES
The scope of our services for this project included the following:
» A review of readily available literature regarding the site’s geologic and seismic setting.

» Exploration of the subsurface conditions at various site locations using 11 exploratory
borings.

» Limited laboratory testing on selected samples obtained during our field investigation.
» Preparation of this report which includes:

® A description of the proposed project;

® A summary of our field exploration and laboratory' testing programs;

® A description of site surface and subsurface conditions encountered during our field
investigation;

® A discussion of site geology, faulting, and seismicity;

® Our comments regarding potential geologic hazards which could affect the site or
proposed project;

® A discussion of soil corrosivity based on results of ph, resistivity, and sulfate and
chloride content tests; and

® Recommendations related to the geotechnical aspects of site preparation and
engineered fill, temporary excavations and trench backfill, foundation design and
construction, concrete slabs supported-on-grade, and asphalt concrete pavements.

FIELD INVESTIGATION

Subsurface conditions at the site were explored on March 20, 1998, by drilling 11 borings
(designated B-1 through B-11) to depths of about 8 to 16-1/2 feet below existing site grade.
Borings were advanced using a Mobile B-80, truck-mounted drill rig equipped with an 8-
inch-diameter, hollow-stem auger. The approximate locations of borings performed for this
investigation are shown on Plate 2.
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Our technician maintained a log of the borings, visually classified the soils encountered
according to the Unified Soil Classification System (see Plate 3), and obtained relatively
undisturbed samples of the subsurface materials. Soil samples were obtained from the borings
with either a California or Standard Penetration Sampler driven 18 inches (unless otherwise
noted) into undisturbed material using 2 140-pound hammer falling 30 inches. After the borings
were completed, they were backfilled with the drill cuttings. Logs of the borings performed for
this investigation are presented on Plates 4 through 14.

LABORATORY TESTING

Laboratory tests were performed on selected samples to aid in soil classification and to
evaluate physical properties of the soils which could affect the geotechnical aspects of project
design and construction. Tests performed included Atterberg Limits (ASTM Test Method D
4318), grain size (ASTM Test Method C 136), pH and resistivity (Calirans Tests 532/643),
sulfate content (Caltrans Test 417), chloride content (Caltrans Test 422), and resistance value
{Caltrans Test 301). Results of these tests are summarized on the attached logs.

SITE CONDITIONS
' GEOLOGIC SETTING

Geologic Setting

The project site is located within the northern portion of the Great Valley geomorphic
province, a large elongated northwest-trending asymmetric structural trough that has been
filled with a tremendously thick sequence of sediments ranging in age iTom Jurassic to
Recent. Within the site vicinity, the Great Valley is bounded on the east by the Cascade
Ranges, and on the north and west by the Klamath Mountains. Sediments that form the thick
valley section were largely derived from erosion of these surrounding mountain ranges.

Within the imrmediate site vicinity, Great Valley sediments consist predominantly of loose,
recently deposited silts (of the Churn Creek flood plain) underlain (at reiatively shallow
depths) by Holocene-age alluvium of the Riverbank Formation. In general, the Riverbank
Formation is composed of weathered reddish gravel, sand, and silt which form clearly
recognizable alluvial terraces and fans (Reference: U.S. Geologic Survey publication entitled:
Geologic Map of the Late Cenozoic Deposits of the Sacramento Valley and Northers Sierran
Foorthills, California, 1385).
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Faulting and Seismicity

The site area is located within a region of California which is considered to have a relatively low
seismic potential. The closest known active! fault (or fault zone) mapped by the California
Division of Mines and Geology® is the Hat Creek - McArthur - Mayfield fault zone, located
approximately 55 miles to the northeast of the site. Other significant active faults (or fault
zones) located within the site region include the Cedar Mountain - Mahogany Mountain fauit
zone, located approximately 75 miles to the northeast, and the Trinidad fault, located
approximately 80 miles to the west.

SURFACE

The project site consists of a rectangularly-shaped parcel located northeast of the intersection of
Knighton Road and Interstate 5 in Shasta County, California. The site is bounded to the north
by vacant Jand and existing greenhouse structures, to the east by Churn Creek Road (with vacant
land beyond), to the south by Knighton Road (with an existing truck stop beyond), and to the
west by vacant land (with Interstate 5 beyond). At the time of our field investigation, an
‘existing residential structure (accessed by an asphalt-concrete-paved driveway) and barn (along
- with several small sheds, out-buildings, and fences) were present within the southern portion of

the site. Remaining portions of the site were generally vacant of visible past development and
were vegetated with grasses. Existing topography was relatively level,

SUBSURFACE

Near-surface soils encountered within a majority of the borings performed for this investigation
consisted predominantly of very-loose-to-dense sandy silt and loese silty sand to depths of about
7 to 13-1/2 feet below existing site grade. Below these near-surface soils, medium-dense-to-
very-dense silty sand/gravel (with cobbles and possible boulders) was encountered to the
maximum depth explored (approximately 16-1/2 feet below existing site grade).

' Within this report, a fault is considered active if there is evidence of Holocene (i.e., within
the past 10,000 to 12,000 years) surface displacement along one or more of its segmenis or
branches.

% Reference: California Division of Mines and Geology map entitled: "Fault Activity Map
of California and Adjacent Areas,” compiled by Charles W. Jennings, published 1954,
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Groundwater was encountered within a majority of the borings (i.e., borings designated B-1
through B-6 and B-10) performed for this investigation at depths of approximately 10 to 13 feet
below existing site grade; remaining borings (i.e., borings designated B-7, B-8, B-9, and B-11)
did not encounter seepage or free groundwater. However, groundwater conditions can vary
depending on the season, irrigation and/cr groundwater pumping practices (both on- and
off-site), precipitation, runeff conditions, the level of nearby bodies of water (including canals
and creeks), and possibly other factors. Therefore, groundwater conditions presented in this
report may not be representative of those which may be encountered during or subsegquent to
construction,

A more detailed description of the subsurface conditions encountered during our field investiga-
tion is provided on the attached logs.

5
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GECLOGIC HAZARDS
FAULTING AND SEISMICITY

Ground Rupture

No significant active faults (or fault zones) are located within the site vicinity, nor is the site
within an Alquist-Priolo Special Studies Zone. Therefore, it is our opinion that the potential for
ground rupture at the site in the event of a seismic event is highly unlikely.

Estimated Peak Ground Accelerations

Though no active faults are known to cross the site area, nor is the site within an Alquist-Priolo
Zone, the site could be subjected to low-to-moderate levels of ground shaking in the event of
an earthquake on any one of several, more distant faults. Therefore, we recommend planned
structures and any other site improvements sensitive to ground shaking be designed for a low-to-
moderate level of ground shaking (i.e., a peak horizontal ground acceleration on the order of
0.1 to 0.2g°, where "g" equals 32.2 feet per second per second).

UBC Seismic Parameters

In the event the Uniform Building Code (UBC) is used for earthquake design, we would
recommend structural features of the project be designed using a Type S, soil profile, an "S
Factor™ of 1.2, and a Soil Type 2 (for Figure 16-3 of the UBC). These soils-related parameters
are based on the results of our field investigation, our general knowledge of subsurface
conditions within the site area, and our review of Table 16-J of the UBC (1994 edition).
Further, based on our review of Figure 16A-2 of the California Building Code extract of the
UBC (1995 edition), the site is located within Seismic Zone 3,

Liquefaction

Liquefaction is a phenomenon whereby loose, saturated, granular soil deposits lose a significant
portion of their shear strength due to excess pore water pressure buildup resulting from cyclic
loading, such as that caused by an earthquake. Among other effects, liquefaction can result in
densification of such deposits after an earthquake as excess pore pressures are dissipated (and

.3 Rc'zference: "Probabilistic Seismic Hazard Assessment for the State of California,”
California Department of Conservation, Division of Mines and Geology; DMG Open-File Report
96-08, 1996.
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hence settlements of overlying deposits). The primary factors deciding liquefaction potential of
a soil deposit are: (1) the level and duration of seismic ground motions; (2) the type and
consistency of the soils; and (3) the depth to groundwater.

Subsurface earth materials encountered during our field investigation generally consisted of very-
loose-to-dense sandy silt and loose silty sand underlain by medium-dense-to-very-dense silty
sand/gravel (with cobbles and possible boulders). Groundwater was encountered within a
majority of the borings (i.e., borings designated B-1 through B-6 and B-10) performed for this
investigation at depths of approximately 10 to 13 feet below existing site grade; remaining
borings (i.e., borings designated B-7, B-8, B-9, and B-11) did not encounter seepage or free
groundwater.

Based on the generally ﬁne-graincd and/or dense nature of the earth materials encountered
during our field investigation, it is our profess:onal opinion that the potential for hquefactlon at
the site during or subsequent to a seismic event is unlikely.

Seismically-Induced Ground Subsidence

Ground subsidence within the site area would typically be due to densification of subsurface soils
during or subsequent to a seismic event. Generally, loose, granular soils would be most
susceptible to densification, resulting in ground subsidence.

Based on the subsurface conditions encountered during our field investigation, loose soils
generally encountered during our field investigation from near-surface to a depth of about 10 feet
below existing site grade may be susceptible to densification (resulting in ground subsidence)
during or subsequent to a seismic event. The magnitude of possible ground subsidence at the
site would be highly dependent on the level and duration of seismic ground motions. In the
event of a strong earthquake within the site vicinity, we estimate seismically-induced ground
subsidence could approach 1 to 2 inches* and would be relauvely uniform across individual

building sites.

In our opinion, the most significant adverse effect that seismically-induced ground subsidence
may have on the proposed project would involve differential settlement of planned structures
(and other shallowly-embedded appurtenant construction) with respect to proposed fuel storage
tanks and other project features (if any) whith are supported by on-site medium-dense-to-very-

:‘ Reference: "Evaluation of Settlements in Sands Due to Earthquake Shaking", by Kohji
Tokimatsu and H. Bolton Seed, Journa! of Geotechnical Engineering, Volume 113, No. 8
August 1987. , '
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dense silty sand/gravel (encountered during our field investigation at depths of about 7 to 13-1/2
feet below existing site grade). In general, we anticipate potential impacts of possible
differential settlement between planned structures (and other shallowly-embedded appurtenant
construction) and proposed fuel storage tanks due to seismically-induced ground subsidence could
involve ruptures or breakage of pipes and other lines, resulting in spillage or leakage of fuel.
Therefore, we recommend proposed fuel storage tanks and/or appurtenant piping include in their
design automatic shut-off valves (or other similar device) to limit possible fuel leaks in the event
of a strong nearby earthquake resulting in ground subsidence.

LANDSLIDES

The project site is in an area of relatively level topography. Since earthwork grading for the
project will involve relatively shallow cuts and fill, it is our professional opinion that landsliding
is unlikely at the site and that earthwork grading should npot result in a potential for slope
instability within or in the immediate vicinity of the site.
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CONCLUSIONS AND RECOMMENDATIONS

GENERAL

Based on the results of our investigation, it is our professional opinion the site may be
developed for the proposed travel plaza generally using conventional grading and foundation
construction techniques. However, due to certain site conditions identified by our field
exploration program, special design and construction provisions may be required for some
project features. A brief summary of these conditions is provided below.

>

Near-surface site soils are relatively loose and may be potentially compressible under
heavy foundation loads. Therefore, relatively low foundation bearing pressures have
been provided herein for the design of spread foundations supporting planned buildings.

Groundwater was encountered during our field exploration program at depths of about
10 to 13 feet below existing site grade. Due to the presence of on-site groundwater, we
anticipate excavations for some underground utilities and the proposed fuel storage tanks
may need to be dewatered during construction. Further, planned fuel storage tanks may
need to be equipped with holdowns or other types of vertical restraints to resist buoyant
forces in the event of high groundwater conditions (subsequent to construction).

Two deep borings performed for this investigation encountered dense soils (with possible
cobbles and/or boulders) at depths of about 8 and 14 feet below existing site grade. We
anticipate the presence of dense soils (with possible cobbles and/or boulders) will hinder
excavations for proposed fuel storage tanks or other project features which extend more
than about 10 to 15 feet below existing site grade.

Existing structures and other improvements are located within the area of planned
development. All abandoned utility lines, septic tanks, cesspools, foundations, and/or
other below-grade improvements associated with existing on-site structures will need to
be located, excavated (or otherwise removed), and disposed of off-site; existing wells (if
any) will need to be abandoned in accordance with applicable regulatory requirements.

Though little-to-no fill was encountered within borings performed for this investigation,
we anticipate some fill and surficial debris will be encountered during construction within
the vicinity of existing, on-site structures (and possibly other areas of the site). In
general, all debris encountered will need to be removed during initial site preparation and
disposed of off-site. Any fill encountered (and which will not be removed as part of an
earthwork cut) will need to be removed and replaced with engineered fill.
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Specific comments regarding the conditions outlined above, as well as recommendations
regarding the geotechnical aspects of project design and construction, are presented in the

following sections of this report.

SHALLOW GROUNDWATER

Groundwater was encountered during our field exploration program at depths of about 10 to 13
feet below existing site grade. Due to the presence of on-site groundwater, we anticipate
excavations for some underground utilities and the proposed fuel storage tanks (and any other
excavations which encounter groundwater or seepage) may need to be dewatered. Specific
comments regarding temporary dewatering as well as possible impacts to the design and/or
construction of the proposed project are presented in the sections below entitled: “SITE
PREPARATION", "TEMPORARY DEWATERING", and "TEMPORARY EXCAVATIONS".

In additions to concerns outlined above, we recommend that project features sensitive to shallow
groundwater be designed to account for this potentially adverse condition. Of special concern
may be underground tanks which could be susceptible to buoyant conditions. In general,
planned fuel storage tanks may need to be equipped with holdowns or other types of vertical
restraints to resist buoyant forces in the event of high groundwater conditions (subsequent to
construction). Further, temporary excavations which approach (or extend below) the site
groundwater level may require relatively flat slopes and/or shoring to maintain stability of
adjacent earthen materials.

SITE PREPARATION
Demolition of Existing Improvements

We anticipate existing, on-site structures and associated improvements will be demolished, and
resulting debris removed, prior to initial site development.

Removal of Existing Pavements

We anticipate existing asphalt concrete pavements located within the planned construction area
will be demolished during initial site development. In general, we would recommend these
materials be disposed of off-site or outside the construction limits. However, if imported fill
is required to achieve planned site grades, it may be possible (and desirable) to reuse demolished
pavements for engineered fill. If these materials are to be utilized as engineered fill, they must
meet gradation guidelines provided below (see section entitled "ENGINEERED FILL") and

10
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possibly other project requirements beyond the scope of this study. We anticipate some
processing of demolished pavements will be required to meet the gradation guidelines provided
herein. Processing could involve pulverization, grinding, blending with on-site soils, or other

methods.
Stripping and Grubbing

Prior to general site grading and/or construction of planned improvements, existing vegetation,
organic topsoil, and any debris should be stripped and disposed of off-site or outside the
construction limits. We estimate the depth of stripping to be approximately 1 to 3 inches over
a majority of the site. Deeper stripping or grubbing will be required where concentrations of
organic soils or tree roots are encountered. Stripped topsoil (less any debris or large tree roots)
may be stockpiled and reused for landscape purposes; however, this material should not be
incorporated into any engineered fill.

Existing Utilities, Wells, and/or Foundations

All abandoned utility lines, septic tanks, cesspools, foundations, and/or other below-grade
improvements associated with currently- and/or previously-existing structures should be located,
‘excavated (or otherwise removed), and disposed of off-site; existing wells (if any) should be
abandoned in accordance with applicable regulatory requirements. Existing, below-grade utility
pipelines (if any) which extend beyond the limits of the proposed construction and will be aban-
doned in-place should be plugged with cement grout to prevent migration of soil and/or water.
All excavations resulting from removal activities should be cleaned of loose or disturbed material
(including all previously-placed backfill) prior to placing any fill or backfill.

Scarification and Compaction

Following site stripping and any required grubbing or overexcavation, all areas to receive
engineered fill should be scarified to a depth of 8 inches, uniformly moisture-conditioned to
between 0 and 5 percent above the optimum moisture content, and compacted to at least 90
percent of the maximum dry density as determined by AASHTO (American Association of State
Highway and Transportation Officials) Test Method T 180°.

3 This test procedure should be used wherever relative compaction, maximum dry density,
or optimum moisture content is referenced within this report.

11
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Overexcavation of Loose or Disturbed Material

Within areas grubbed or otherwise disturbed below a depth of about 12 inches, in-place
scarification and compaction may mot be adequate to densify all disturbed soil. Therefore,
overexcavation of the disturbed soil, scarification and compaction of the exposed subgrade, and
replacement with engineered fill may be required in these areas.

Wet/Unstable Soil Conditions

If site preparation or grading is performed in the winter or spring season, or shortly after
significant precipitation, near-surface site soils may be significantly over optimum moisture
content. Further, groundwater and/or seepage may be encountered within the site area. These
conditions could hinder equipment as well as efforts to compact site soils to a specified level of
compaction. If over optimum soil moisture content conditions are encountered during
construction, disking to aerate, replacement with imported material, chemical treatment,
stabilization with a geotextile fabric or grid, and/or other methods will likely be required to
facilitate earthwork operations. The applicable method will depend on the contractor’s
capabilities as well as other project-related factors beyond the scope of this study. Therefore,
if over-optimum soil conditions and/or groundwater are encountered during construction, the
project Geotechnical Engineer should review these conditions (as well as the contractor’s
capabilities) and, if appropriate, provide recommendations for their treatment.

TEMPORARY DEWATERING

Excavations which extend below the site groundwater level (currently estimated to be about 10
to 13 feet below existing site grade) may need to be dewatered. In our opinion dewatering of
narrow trench excavations which penetrate less than a few feet below the groundwater surface
and do not encounter loose and/or cohesionless soil may be possible using a sump system.
Dewatering of more extensive excavations, or excavations which encounter loose and/or
cohesionless soil, may require well points, deep wells, and/or deep sumps. To help maintain
the stability of these types of excavations, groundwater levels should be drawn-down a minimum
of 2 feet below the lowest portion of the excavation prior to excavating. Since temporary
dewatering will impact and be dependent on construction methods and scheduling, we
recommend the contractor be solely responsible for the design, installation, maintenance, and
performance of all temporary dewatering systems.

Important Note: Groundwater levels can fluctuate depending on precipitation, runoff conditions,

irrigation and/or groundwater pumping practices (both on and off site), the level of nearby
bodies of water, and other factors. Therefore, water levels presented in this report may not be

12
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representative of those encountered at the time of construction. We recommend the contractor
verify groundwater conditions and evaluate dewatering requirements prior to bidding and/or

construction.

TEMPORARY EXCAVATIONS

General

All temporary excavations must comply with applicable local, state, and federal safety
regulations, including the current OSHA Excavation and Trench Safety Standards. Construction
site safety generally is the responsibility of the contractor, who should be solely responsible for
the means, methods, and sequencing of construction operations.

Construction Considerations

Heavy construction equipment, building materials, excavated soil, and vehicular traffic should
not be allowed within 3 feet from the top of any excavation. Where the stability of adjoining
‘buildings, walls, or other structures is endangered by excavation operations, support systems
such as shoring, bracing, or underpinning may be required-to provide structural stability and to
protect personnel working within the excavation.

During wet weather, earthen berms or other methods should be used to prevent runoff water
from entering all excavations. All runoff water entering the excavation(s) should be collected
and disposed of outside the construction lirmits.

Excavation Conditions

Based on our experience in the site area and conditions encountered during our field exploration
program, we anticipate trench (and other shallow) excavations should be possible with a conven-
tional backhoe (such as a Case 580 or equivalent). However, groundwater or seepage may be
encountered within excavations which extend beyond about 8 to 10 feet below existing site
grade. If groundwater or seepage is encountered during construction, dewatering may be
required (see section above entitled "TEMPORARY DEWATERING"). Further, temporary
excavations which approach (or extend below) the site groundwater level may require relatively
flat slopes and/or shoring to maintain stability of adjacent earthen materials. Additionally,
excavations which extend beyond depths of about 10 to 15 feet below existing site grade may
encounter dense, cemented soils (with cobbles and possible boulders). If dense, cemented soils
(with cobbles and possible boulders) are encountered, a large, track-mounted excavator (such
as a Caterpillar 225 or equivalent) may be required to advance excavations into these materials.

13
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ENGINEERED FILL
Materials - General

All engineered fill should consist of soil and/or soil-aggregate mixtures generally less than 3
inches in maximum dimension, nearly-free of organic or other deleterious debris, and essentially
non-plastic.  Typically, well-graded mixtures of gravel, sand, non-plastic silt, and small
quantities of clay are acceptable for use as engineered fill. Specific requirements for engineered
fill, as well as applicable test procedures to verify material suitability, are provided below.

Gradation Test Procedures
Sieve Size Percent Passing ASTM® AASHTO’
3-inch 100 C 136 T 88
3/4 inch 70 - 100 C 136 T 88
No. 200 15-70 C 136 T 88
Plasticity
Liquid Limit Plasticity Index
Less than 30 Less than 12 D 4318 T 89, T 9O

Organic Content
Less than 3% D2974 -

Maximum Dry Density
More than 100 pcf D 1557 T 180

On-Site Soil Materials

In general, we anticipate near-surface, on-site soils free of organic or other deleterious debris
may be used for engineered fill.

¢ American Society for Testing and Materials Standards (latest edition)

7 American Association of State Highway and Transportation Officials, Standard
Specifications for Transportation Materials and Methods of Sampling and Testing (latest edition)

14
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Imported Materials

All imported soil and/or soil-aggregate mixtures used for engineered fill should: (1) meet the
material requirements outlined above (see section entitled: "Materials - General”); and (2) be
sampled, tested and approved by the project Geotechnical Engineer prior to being transported

to the site.
Placement and Compaction

Soil and/or soil-aggregate mixtures used for engineered fill should be uniformly moisture-
conditioned to between 0 and 5 percent above the optimum moisture content, placed in
horizontal lifts less than 8 inches in loose thickness, and compacted to at least 90 percent relative
compaction. In pavement areas, engineered fill placed within 12 inches of finished subgrade®
should be compacted to at least 95 percent relative compaction.

If fills in excess of 5 feet in vertical extent are planned for this project, we recommend the lower
portion of these fills (i.e., fill located more than 5 feet below finished subgrade) be compacted
to at least 93 percent relative compaction.

TRENCH BACKFILL
Materials

Pipe zone backfill (i.e., material beneath and in the immediate vicinity of the pipe) should
consist of on-site or imported soil less than one inch in maximum dimension; trench zone
backfill (i.e., material placed between the pipe zone backfill and finished subgrade) may consist
of on-site soil which meets the material requirements previously-provided for engineered fill.

If imported material is used for pipe or trench zone backfill, we recommend it consist of fine-
grained sa.nd. In general, use of coarse-grained sand and/or gravel is not recommended due to
the potential for soil migration into, and water seepage along, trenches backfilled with this type
of material.

Re.commendations provided above for pipe zone backfill are minimum requirements only. More
stringent material specifications may be required to fulfill local codes and/or bedding

.8 W%thin this report, finished subgrade refers to the top surface of on-site soil compacted
during site preparation, properly compacted trench backfill, and/or engineered fill.
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requirements for specific types of pipe. We recommend the project Civil Engineer develop these
material specifications based on planned pipe types, bedding conditions, and other factors beyond

the scope of this study.
Placement and Compaction

Trench backfill should be placed and compacted in accordance with recommendations previously-
provided for engineered fill. Mechanical compaction is strongly recommended; ponding or
jetting should not be allowed unless specifically reviewed and approved by the project
Geotechnical prior to construction.

RESULTS OF SOIL CORROSIVITY TESTS

The corrosion potential of site soils (with respect to ferrous metals and concrete) was evaluated
using Caltrans laboratory test procedures. Specific tests performed included pH and resistivity
(Caltrans Tests 532/643), sulfate content (Caltrans Test 417), and chloride content {Caltrans Test
422). Results of these tests are summarized on the attached logs and generally indicate site soils
are mildly corrosive to ferrous metal and have a negligible corrosion potential towards concrete.
Therefore, if planned underground utilities are to include ferrous metal components, these
features may need to be coated or otherwise protected from the adverse effects of mildly
corrosive site soils. Concrete in contact with soil may use a Type II cement.

FOUNDATIONS
General

We recommend planned structures be supported using shallow spread footings, constructed of
reinforced concrete and founded on undisturbed native soil and/or engineered fill. All footings
should be a minimum of 12 inches wide and embedded a minimum of 18 inches below the
lowest adjacent final subgrade®.

® Within this report, final subgrade refers to the top surface of undisturbed native soil, native
soil compacted during site preparation, or engineered fill.
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Allowable Bearing Pressures

An allowable bearing pressure of 1,250 pounds per square foot (psf) may be used for spread
foundations with the above minimum dimensions. The allowable bearing pressure provided is
a net value; therefore, the weight of the foundation (which extends below finished subgrade) may
be neglected when computing dead loads. The allowable bearing pressure applies to dead plus
live loads, includes a calculated factor of safety of at least 3, and may be increased by 1/3 for
short-term loading due to wind or seismic forces.

Estimated Settlements

Based on anticipated foundation dimensions and loads, we estimate maximum settlement of
proposed spread footings to be on the order of 3/4-inch. Differential settlement between
similarly-loaded, isolated spread footings is expected to be less than 1/2-inch; differential
settlement of uniformly-loaded, continuous footings is anticipated to be less than 1/2-inch within
a 10-foot interval. A majority of the anticipated settlement is expected to occur as the loads are
applied and should be essentially complete shortly after final construction.

Lateral Resistance

Resistance to lateral loads (including those due to wind or seismic forces) may be provided by
frictional resistance between the bottom of concrete foundations and the underlying soils, and
by passive earth pressure against the sides of the foundations. A coefficient of friction of 0.25
may be used between cast-in-place. concrete foundations and the underlying soil. Passive
pressure available in undisturbed native soil and/or engineered fill may be taken as equivalent
to the pressure exerted by a fluid weighing 250 pounds per cubic foot (pcf). To account for
possible future loss of subgrade support due to surface disturbance, we recommend soil located
within the uppcrmost 1/2-foot of the embedded portion of the foundations be neglected when

evaluating passive resistance.

Lateral resistance parameters provided above are ultimate values. Therefore, a suitable factor
of safety should be applied to these values for design purposes. The appropriate factor of safety
will depend on the design condition and should be determined by the project Structural Engineer.
Depending on the application, typical factors of safety could range from 1.0 to 1.5. Frictional
and passive resistance may be used in combination, provided a suitable factor of safety is applied
to these values during design.

Construction Considerations

Prior to placing steel or concrete, footing excavations should be cleaned of all debris, loose or
disturbed soil, and any water.
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PIER FOUNDATIONS

General

We anticipate the proposed project could include signs extending to a significant height above
grade. In our opinion, possible signs of this type could be supported using drilled, cast-in-place
concrete piers. In general, these piers should consist of drilled, straight-shafted holes, filled
with concrete, and reinforced with steel to resist and transfer lateral and axial loads. Further,
we recommend all piers extend to a depth of at least 5 feet below existing (and final) adjacent
site grades, have a diameter of at least 2 feet, and generally not extend below a depth of about
10 feet below existing site grade (the approximate depth at which very dense soils and/or
groundwater were encountered during our field investigation). '

Design parameters as well as construction recommendations for drilled, cast-in-place concrete
piers are provided below.

Axial Capacities

Cast-in-place concrete piers constructed in accordance with recommendations provided herein
may be designed to resist downward loads using an allowable end bearing pressure of 2,000
pounds per square foot (psf) and a unit skin friction of 100 psf. Upward loads may be resisted
using pier dead weight as well as the unit skin friction provided above. The uppermost 2 feet
of the embedded portion of the piers should be neglected when evaluating the skin friction

component of the axial capacities.

The allowable end bearing pressure provided above is a net value; therefore, the weight of the
piers may be neglected when evaluating downward capacities. Total downward capacities
derived from the parameters provided above may be increased by 1/3 for short-term loading due
to wind or seismic forces.

Lateral Capacities

Lateral capacities of proposed piers may be evaluated using the "Pole Formula" given in
Sections 1806.7.2.1 and 1806.7.2.2 of the Uniform Building Code (UBC, Volume 2, 1994
edition). For this method we recommend a lateral soil bearing pressure of 100 pounds per
square foot per foot of embedment be used for analysis. The 100 percent increase allowed by
the Code for isolated poles (which are not adversely affected by a 1/2-inch horizontal deflection
at the ground surface due to short-term lateral loads) may be used for design.
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To account for possible loss of subgrade support due to surface disturbance, we recommend soil
Jocated within the uppermost one foot of the embedded portion of the piers be neglected when

evaluating lateral capacities.

Excavation Conditions

Based on the conditions encountered during our field exploration program, we anticipate
excavations for the proposed piers should be possible using a truck-mounted drill rig equipped
with a conventional flight or bucket auger. However, due to the presence of relatively loose
cohesionless soils (and possibly groundwater), drilled excavations for the proposed foundation
piers may be susceptible to caving. If caving conditions are encountered, casing, additional soil
removal, and/or other methods may be required to advance drilled excavations and maintain hole
stability. Additionally, due to the presence of on-site dense, cemented soils (with cobbles and
possible boulders), drilled excavations which extend beyond depths of about 10 to 15 feet below
existing site grade may encounter slower-than-normal drilling rates and/or require special
construction provisions (e.g., multiple passes with a small diameter auger or other methods).

Bottom Preparation

"All loose or disturbed soil, debris, and any water should be cleaned from the pier excavations
just prior to placing reinforcing steel and/or concrete.

Steel and Concrete Placement

Reinforcing steel and/or concrete should be placed immediately upon completion of each pier
excavation. If water is present during concrete placement, concrete should be pumped or
otherwise discharged to the bottom of the holes via a hose or tremie pipe. The end of the hose
or tremie pipe must remain below the top surface of any water and/or the in-place concrete at
all times. Additionally, concrete (used for pier construction) should be consolidated using
vibratory methods over the entire length and width of the piers.

In order to develop the design skin friction value provided above, concrete used for pier
cqnstruction should have a slump of from 4 to 6 inches. The concrete mix should be designed
wnh' appropriate admixtures and/or water/cement ratios to achieve these recommended slumps.
Adding water to a conventional mix to achieve the recommended slump should not be allowed.
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INTERIOR CONCRETE SLABS SUPPORTED-ON-GRADE

Subgrade Preparation

Subgrade soils supporting interior concrete floor slabs should be scarified to a minimum depth
of 8 inches, uniformly moisture-conditioned to between 0 and 5 percent above the optimum
moisture content, and compacted to at least 90 percent relative compaction. Scarification and
compaction may be omitted if interior slabs are to be placed directly on undisturbed engineered
fill and if approved by the project Geotechnical Engineer during construction.

Rock Capillary Break/Vapor Barrier

Interior concrete floor slabs supported-on-grade should be underlain by a capillary break
consisting of compacted, free-draining durable rock at least 4 inches thick, graded such that 100
percent passes the 1-inch sieve and less than 5 percent passes the No. 4 sieve!®. Further, a
vapor barrier should be placed beneath all interior concrete floor slabs supported-on-grade which
will be covered with moisture-sensitive floor coverings. This barrier may consist of a plastic
or vinyl membrane placed directly over the rock capillary break. To promote more uniform
curing of the slab and provide protection of the membrane during construction, sand, 1 to 2
inches thick, should be placed on top of the membrane prior to placing slab concrete.

Sand placed above the membrane may be moistened just prior to concrete placement to aid in
curing. Concrete should not be placed if sand overlying the vapor barrier has been allowed to
become wet (due to precipitation or excessive moistening) or if standing water is present above
the membrane. Excessive water beneath interior floor slabs could result in significant vapor
transmission through the slab, adversely affecting moisture-sensitive floor coverings.

A capillary break and/or vapor barrier may not be required for some types of construction (such
as equipment buildings, warehouses, garages, and other nonhabitable structures insensitive to
water intrusion and/or vapor transmission through the slab). For these types of structures, the
gravel capillary break and/or vapor barrier recommended above may be omitted and the slab
placed directly on the prepared subgrade or other approved surface. In the event a capillary
break and/or vapor barrier is not to be used, we should review the planned structure in order
to assess the applicability of the approach and provide (if necessary) additional recommendations
regarding subgrade preparation and/or support.

' In general, Caltrans Class 2 aggregate base will not meet the gradation requirements
provided above for a capillary break. Therefore, we recommend this material not be used for
a capillary break beneath interior concrete slabs supported-on-grade.
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EXTERIOR CONCRETE SLABS SUPPORTED-ON-GRADE

Subgrade soils supporting exterior concrete slabs'' supported-on-grade should be scarified to a
minimum depth of 8 inches, uniformly moisture-conditioned to between 0 and 5 percent above
the optimum moisture content, and compacted to at least 90 percent relative compaction.
Scarification and compaction may be omitted if exterior slabs are to be placed directly on undis-
turbed engineered fill and if approved by the project Geotechnical Engineer during construction.

PAVEMENTS

Recommended Sections

Pavement sections presented below were based on a laboratory-obtained R-value of 33, current
Caltrans design procedures, and local practice. Traffic indexes used in design (and indicated
below) were assumed by Brown & Mills. Therefore, these indexes should be verified by the

project Civil Engineer prior to use. In the event required traffic indexes differ from those
assumed for this study, the sections provided below may need to be revised.

Recommended Pavement Sections

Assumed  Asphalt Concrete  Aggregate Base

Design Traffic Thickness Thickness
Pavement Description R-Value Index (feet) (inches) (feet) (inches)
Automobile Parking Areas 33 4.0 0.17 2 0.50 6
Automobile Driveways 33 5.0 0.17 2 0.50 6
Truck Driveways 33 6.0 020 212 075 9

! Within this report exterior concrete slabs supported-on-grade refers to walkways,
driveways, patios, etc. and specifically excludes roadway pavements.
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Pavement sections provided on the previous page are contingent on the following
recommendations being implemented during construction.

» All pavement subgrades should be scarified to a depth of at least 8 inches below finished
subgrade, uniformly moisture-conditioned to between 1 and 3 percent above the optimum
moisture content, and compacted to at least 95 percent relative compaction. Scarification
and compaction may be omitted if the pavement subgrade consists of undisturbed
engineered fill and if approved by the project Geotechnical Engineer during construction.

» Subgrade materials should be in a stable, non-pumping condition at the time aggregate
base materials are placed and compacted.

» Aggregate base materials should meet current Caltrans specifications for Class 2 aggregate
base.

» Aggregate base materials should be placed in thin lifts less than 8 inches in loose
thickness, uniformly moisture-conditioned to near optimum moisture content, and
compacted to at least 95 percent relative compaction.

» Asphalt paving materials and placement methods should meet current Caltrans
specifications for asphalt concrete,

» All concrete curbs separating pavement and landscaped areas (i.e., no walkways, curbs
or gutters present) should extend below the bottom of the adjacent, aggregate base
materials at least 2 inches and into the subgrade soils.

Unstable Subgrades

If unstable (pumping) subgrades are encountered within planned pavement areas, we recommend
a heavy, rubber-tired vehicle (typically a loaded water truck) be used to evaluate the
load/deflection characteristics of the finished subgrade materials. If the tested surface displays
visible deflection extending more than 6 inches from the wheel track, or a visible crack remains
after loading, corrective measures (such as disking to aerate, chemical treatment, replacement
with drier material, or other methods) may be required to obtain a stable subgrade. The
applicable method will depend on the contractor’s capabilities as well as other project-related
factors beyond the scope of this study and, therefore, should be evaluated by the Geotechnical
Engineer at the time of construction.
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Variations in Subgrade Materials

Pavement sections provided herein are based on the soil conditions encountered during our field
investigation, our assumptions regarding final site grades, and limited laboratory testing. In the
event actual pavement subgrade materials differ significantly from those tested for this study,
additional subgrade samples should be obtained for further R-value testing. If the results of
these tests indicate a significant difference, the sections provided herein may need to be revised.

ADDITIONAL SERVICES

We recommend Brown & Mills review final grading and foundation plans and specifications
to evaluate that recommendations contained herein have been properly interpreted and
implemented during design. Further, all site earthwork activities (including site preparation,
placement of engineered fill and trench backfill, construction of slab and pavement
subgrades, and all foundation excavations) should be monitored by a representative from

Brown & Mills.

Monitoring services are an essential component of our design services. Monitoring allows us
to observe the soil conditions encountered during construction, evaluate the applicability of
‘the recommendations presented in this report to the soil conditions encountered, and
recommend appropriate changes in design or construction procedures if conditions differ
from those described herein.

LIMITATIONS

This report has been prepared in substantial accordance with the generally accepted
geotechnical engineering practice as it existed in the site area at the time our services were
rendered. No warranty is either expressed or implied.

Conclusions and recommendations contained in this report were based on the conditions
encountered during our field investigation and are applicable only to those project features
described herein (see section entitled: "PROPOSED CONSTRUCTION"). It is possible
subsurface conditions could vary between or beyond the points explored. If conditions are
encountered during construction which differ from those described in this report, or if the
scope or nature of the proposed construction changes, we should be notified immediately in
order to review and, if deemed necessary, conduct additional studies and/or provide
supplemental recommendations.
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Recommendations provided in this report are based on the assumption that an adequate program
of tests and observations will be conducted by Brown & Mills during the construction phase in
order to evaluate compliance with our recommendations.

The scope of services provided by Brown & Mills for this project did not include the
investigation and/or evaluation of toxic substances, or soil or groundwater contamination of any
type. If such conditions are encountered during site development, additional studies may be
required. Further, services provided by Brown & Mills for this project did not include the
investigation and/or evaluation of soil corrosivity. Depending on planned pipe types, bedding
conditions, and other factors beyond the scope of this study, it may be appropriate to evaluate
soil corrosivity prior to development.

This report may be used only by our client and only for the purposes stated herein, within a
reasonable time from its issuance. Land use, site conditions, and other factors may change over
time which may require additional studies. In the event a significant period of time elapses
between the date of this report and construction, Brown & Mills shall be notified of such
occurrence in order to review current conditions. Depending on that review, Brown & Mills
may require that additional studies be conducted and that an updated or revised report be issued.

Any party other than our client who wishes to use all or any portion of this report shall notify
Brown & Mills of such intended use. Based on the intended use as well as other site-related
factors, Brown & Mills may require that additional studies be conducted and that an updated or
revised report be issued. Failure to comply with any of the requirements outlined above by the
client or any other party shall release Brown & Mills from any liability arising from the
unauthorized use of this report.
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UNIFIED SUIL CLASSIFICATIIUN SYSIEM

| - GRAVELS GW Well-graded gravels, gravel-sand mixtures, little or no fines
COARSE- GRAVELS {LITTLEORNO -
GRAINED MORE THAN 50% FINES) GP Poorly-graded gravels, gravel-sand mixturss, little of 1o fines
OF COARSE
SOILS FRACTION GRAVELS GM | Sty gravels, poorly-graded gravel-sand-sitt mixtures
RETAINED ON {APPRECIABLE
NO. 4 SIEVE FINES) GC Clayey gravels, poorly-greded gravel-sand-clay mixtures
MggEM '2%?;;01% SANDS SANDS SwW Well-graded sands, gravelly sands, littis or no fines
1S C%F_}EQTER MORE TP;;% gO% (UT;L&OS? NO SP Poorly-graded sands, gravelly sands, fittle or no fines
OF CO.
NO. 200 SIEVE FRACTION SANDS SHM Silty sands, poorly-graded sand-gravel-sit mixtures
PASSES (APPRECIABLE
NO. 4 SIEVE FINES) sC Clayey sands, poorly-graded sand-gravel-clay mixtures
ML Incrganic silts and very fins sands, silty or claysy fine sands,
FINE- clayey silts with slight plasticky
GRAINED SILTS AND CLAYS l — PO — —
norganic of low-to-medium \ elty clays,
SOILS LIQUID LIMIT LESS THAN 50 cL mgy e ys.aghy ciays, loan daysp‘ gravelly clays
MORE THAN 50% OL Organic siits and clays of low plasticity
OF MATERIAL . R .
MH Inorganic siits, micacaous or distomaceous fine sands of sits
IS SMALLER SILTS AND CLAYS YT — R ———
NO.200 SIEVE | |1QUID LIMIT GREATER THAN 50 norganic.clays of high plasticiy. fat cleys
OH Organic silts and clays of high plasticity
HIGHLY ORGANIC SOILS PT Peat, humus, swamp soils with high organic content

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

LOG SYMBOLS AND DEFINITIONS

S UL LABORATORY 7 o 07 s v

' STANDARD PENETRATION SPLIT-SPOON -4 % PASSING NO. 4 SIEVE
' SAMPLER (2-INCH OUTSIDE DIAMETER) (ASTM TEST METHOD C 136)
200 % PASSING NO. 200 SIEVE
(3-INCH OUTSIDE DIAMETER)
CLAY % PASSING NO. 200 SIEVE < 0.002 MM
MODIFIED CALIFORNIA SAMPLER (ASTM TEST METHOD D 422)
E (2.5-INCH OUTSIDE DIAMETER) LL LIQUID LIMIT
(ASTM TEST METHOD D 4318)
@ BAG/BULK PI PLASTICITY INDEX
(ASTM TEST METHOD D 4318)
THIN-WALLED SHELBY TUBE pH  HYDROGEN ION CONCENTRATION
(3-INCH OUTSIDE DIAMETER) (CALTRANS TEST 532/643)
REST MINIMUM RESISTIVITY OF SOIL
V¥  WATERLEVEL (CALTRANS TEST 532/643)
- {LEVEL ESTABLISHED AS NOTED ON LOGS)
S04 SULFATE CONTENT OF SOIL
Z/ WATER OR SEEPAGE ENCOUNTERED (CALTRANS TEST 417)
= (LEVEL NOT ESTABLISHED) ' CL  CHLORIDE CONTENT OF SOIL
{CALTRANS TEST 422)
GENERAL NOTES: 1. Lines separating soll or rock strata on |

s are approximate boundaries ong; Actual transitions may be gradual
and, in the case of selectivaly sampl ngs, mry vary by as much as the sample intsrval.

2. in general, Unified Soil Classification designations were evaluated using visual methods only. Actual designations
{ d on laboratory tests) may vary.

3. Logs represent gieneral_gsoil conditions on the date and at the location indicated. No warranty is provided as to the
corntinuity of soll conditions between individual sample locations.
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fEXPLORATION DATE LOGGED BY TOTAL DEPTRH BORING NO.
March 20, 1998 Doug Bow 16-1/2 feet _
EXPLORATION EQUIPMENT BACRFILL MATERAL 2 1
Mobile B-80 equipped with an 8-inch-diameter, hollow-stem auger Drill cuttings
. SURFACE CONDITIONS
g 2 o §
E S Grasses T v 2B
wi |k Cla E -~ B WS .
g E g 8 g GROUNDWATER GONDITIONS = & o 4 2
S ojuy % g § Free groundwater encountered at a depth of & ‘é é SRE
E % °$ % gg ng approximately 10 feet below existing site grade. E @ itg R E
48g] 2 [5°3VE N/A 5 |$8] & ¥RY
ML! Sandy SILT: Brown-to-orange-brown, moist,
- medium dense, fine grained, with some clay
grades brown, loose
2 ]
g grades wet
8 % sw| Sitty SAND/Sitty GRAVEL: Dark olive-brown, wet,
GM dense, fine-to-coarse sand, fine-to-coarse gravel,
- with possible cobbles
n’ grades very dense
4 | 79/11"
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SEATIONDATE OGGED &Y TOTAL DEPTH RING NO. o
March 20, 1988 Doug Bow 11-1/2 feet
EXPLORATION EQUIPMENT BACKFILL MATERIAL B_ 2
Mobile B-80 equipped with an 8-inch-diameter, holiow-stem auger Drill cuttings
e o o .3 |
g " ‘%g « Grasses & E gi:
- >
S % g| 8 @ E GROUNDWATER CONDITIONS E w & o gég
S luwjyl § |& _,§ Free groundwater encountered at a depth of & g & g S8E
E &g % § RS approximately 10 feet below existing site grade. E 4 E g a S E
s [3)5] @ SMl =peros crovso sumeacz seeision poieer ¥, D S S8 5 428
ML{ Sandy SILT: Brown-to-orange-brown, moist,
- very loose, fine grained, with some clay
1 3 -200=70%
Pl=Non-piastic
R-VAL=33
grades brown
2 3
SM SZSlIty SAND: Orange-brown, moist-to-wet, loose,
~-fine-to-medium grained, with some clay and trace
fine gravel
3 5
PLATE
LOG OF EXPLORATORY BORING
PROPOSED FLYING J TRAVEL PLAZA
KNIGHTON ROAD 5

SHASTA COUNTY, CALIFORNIA







[=XPLORATION DATE LOGGED BY TOTAL DEFTH RING NO.
March 20, 1898 Doug Bow 11-1/2 feet )
P ORATION EQUIPMENT BACKEILL MATEFEAL - 3
Mobile B-80 equipped with an B-inch-diameter, holiow-stem auger Drill cuttings "
RIBTION
. SURFACE CONOITIONS
& S £ o8
E 3 g Grasses g q gk
b~ o -
g § g S @E E"’ GROUNDWATER CONDITIONS ; E mé ; (ﬂs 2
T luly 5 Eg Q| Free groundwater encountered at a depth of b ‘é"i 05; g g
E gl % % § E 0 approximately 10-1/2 feet below existing site grade. | mg E o %
g 58] & [5°8% N/A §|88) 5 ¥98§
ML | Sandy SILT: Brown-to-orange-brown, moist,
- loose, fine grained, with soms clay
5
grades brown
S
SM/| Siity SAND/Silty GRAVEL: Olive-brown, moist-to-
-GM z wet, very dense, fine-to-coarse sand, fine-to-
-~ coarse gravel, with possible cobbles and
3 64 boulders
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TOTAL DEFTH

fEXPLORATION DATE LOGGED BY
March 20, 1998 Doug Bow 11-1/2 feet
EXPLORATION EQUIPMENT BACKFILL MATERIAL
Mobile B-80 equipped with an 8-inch-diameter, hollow-stem auger Drill cuttings

BORING NO.

B-4
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>INy g 4Q| Free groundwater encountered at a depth of @ (S z S8E
E % § g g Elas approximately 10 feet below existing site grade. S % E E o §
g (53] & [S"|8% aPen £ELE P A NA SI188] 5 BPY
ML.| Sendy SILT: Brown, moist, loose, fine grained,
- with some clay
1 6
grades brown
]
/ m ¥ grades wet
! 8 | 50/ S| stity SAND/Slity GRAVEL: Dark olive-brown,
wet, very dense, fine-to-coarse sand, fine-to-
- coarse gravel, with possible cobbles and
boulders
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(EXPLORATION DATE TOGGED BY TOTAL DEFTH Y] —
March 20, 1998 Doug Bow 11-1/2 fest
EXPLORATION EQUIFMENT BAGKEILL MATERIAL B_ 5
Mobile B-80 equipped with an 8-inch-diameter, hollow-stem auger Drill cuttings
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5 (38| = 3 . N/A S |88 & 484§
ML| Sandy SILT: Brown-to-orange-brown, moist, loose,
— fine grained, with some clay
V|-
grades very loose
2 3
g grades wet
3| 66 g’# Silty SAND/Slity GRAVEL: Olive-brown, wet, very
dense, fine-to-coarse sand, fine-to-coarse gravel,
- with trace clay and possible cobbles and boulders
l
PLATE







FEXPLORATION DATE LOGGED BY TOTAL DEPTH BORING NO. Y
March 20, 1998 Doug Bow 11-1/2 feet
EXFLORATION EQUIPMENT BACKFILL MATERIAL B _6
Mobile B-B0 equipped with an B-inch-diamster, hollow-stem auger Drill cuttings
$ & ® o8
E 8 & Grasses &?_ : E 1,% [
gl 5 |5l AL
= &g S |Z8 _, [FPOUNGRATER CoNGITioNS 5w mﬂ@g
= & Free groundwater encountered at a depth of E £ 5 3 =
g § g 8 2 T &
E S % E <§§ approximately 11 fest below existing site grade. S @ E E & E
3 |3|3| & |57|8% N/A S[88) 5 498
ML| Sandy SILT: Brown, moist, looss, fine grained,
— with some clay
1 8 -200=72%
Pl=Non-plastic
pH=6.2
2 6 REST=14,200
ohm-cm
n CL=7.3 ppm
804=9.1 ppm
SM| Silty SAND: Dark olive-brown, moist, loose, fine-
to-medium grained
3 6 ¥ grades wet
PLATE
LOG OF EXPLORATORY BORING
PROPOSED FLYING J TRAVEL PLAZA 9
KNIGHTON ROAD
SHASTA COUNTY, CALIFCRNIA







fEXPLORATION DATE LOGGED BY TOTAL DEFTH BORING NO.
March 20, 1998 Doug Bow 11-1/2 fest
EXPLOFATION EQUIPMENT BACKFILL MATERIAL B_?
Mobile B-80 equipped with an 8-inch-diameter, hollow-stem auger Drill euttings
. [0y
E % E Grasses @, g g §
wi b~ oo E 3 B gs *
E 5l g é ;(EB E GROUNDWATER CONDITIONS s mé 2 9y 2
= g 3 T =
= gj nﬂ. g § % 8§ No free groundwater encountered § EE & § g
o = = o > |2 Wweo
g 133 oy £ 2n »eb:?g;::xé‘a5:0L5~0_s;:nﬁs;::t‘ig::‘ft_ﬁgﬁﬁy u;t:,) E 28 E oy § d
ML| Sandy SILT: Brown, moist, very loose, fine
= grained, with some clay
¢ 1 3
grades medium dense, weakly cemented
2| @28
SW/ | Siity SAND/Siity GRAVEL: Olive-brown, moist,
" GM very dense, fine-to-coarse sand, fine-to-coarse
3 | 50/6 gravel, with trace clay and possible cobbles and
boulders
D
PLATE
LOG OF EXPLORATORY BORING
PROPOSED FLYING J TRAVEL PLAZA .i 0
KNIGHTON ROAD

SHASTA COUNTY, CALIFORNIA







(P OrATION DATE LOGGED BY TOTALDEPTH T fEORING RO -
March 20, 1998 Doug Bow 11-1/2 feet
S PLORATION EQUIPMENT TACKFILL MATEFIAL B - 8
Mobile B-80 equipped with an 8-inch-diamster, hollow-stem auger Drill cuttings

KNIGHTON ROAD
SHASTA COUNTY, CALIFORNIA

LOG OF EXPLORATORY BORING
PROPOSED FLYING J TRAVEL PLAZA

& r o 2
E s g Gravel § & g 8
W ~ e @ - E us
E ] Q E OS ¢
= gﬁ g S QE E" GROUNDWATER CONDITIONS g mé g 5%%
s L oIg 2 | Q
E ‘é é ¢ g é §§ No free groundwater encountsred a E E & § a5
= 0 > |8 TN
4135 3 [3°g5 vA | & 185) 5§84
ML| Sandy SILT: Brown, moist, loose, fine grained,
- with some clay
pH=5.9
1 9 REST=14,100
ohm-cm
| CL=7.1 ppm
S$04=3.8 ppm
grades dense, weakly cemented
2 58
' SW/| Siity SAND/SHity GRAVEL: Olive-brown, moist,
GM very dense, fine-to-coarse sand, fine-to-coarse
gravel, with trace clay and possible cobbles and
3] 68 boulders
PLATE

11
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[ N

fEXPLORATION DATE TOGGED BY TOTAL DEPTH
March 20, 1998 Doug Bow 8 feat
| DXPLORATION EQUIPMENT BACKFILL MATERIAL
Mobile B-80 equipped with an 8-inch-diameter, hollow-stem auger Drifi cuttings

RING NO.

B-9

- DESCRIPTION © . w0 o

' LABOHATORY

| 8MI PROJECT NO. » [EEENEN

SHASTA COUNTY, CALIFORNIA

) o
E % 'é Grasses ‘g. i% g §
W [ T Y 3
g E gl 8 §E E GROUNDWATER CONDITIONS E w & g q g
3 £ g g § g Ig5 S8 E
n g No free groundwater encountered g IR g R
2 HERILE IR
o |B&] & g« N/A 3 |EG] o 424
ML]| Sandy SILT: Brown, moist, medium densae, fine
] grained, with some ciay
1 29
2 17
GM| Silty GRAVEL: Olive-brown, moist, very dense,
- fine-to-coarse grained, with fine-to-coarse sand,
somae clay, and possible cobbes and boulders
h Boring terminated at a depth of approximately
] 8 feet below existing site grade due to essential
refusal.
_ PLATE
LOG OF EXPLORATORY BORING
PROPOSED FLYING J TRAVEL PLAZA
Bl W KNIGHTON ROAD 12







P ORATION GATE TOGGED BY TOTAL DEPTH ING NO. )
March 20, 1998 Doug Bow 16—_1_/3 feet
EXPLORATION EGUIPMENT BAGKFILL MATERIAL B_ 1 0
Mobile B-80 equipped with an 8-inch-diameter, hollow-stem auger Drill cuttings
ST n L DESCRIPTION! BATO#
. SURFACE CONDITIONS ' '
S 2o
& " - g n: Grasses € 8 25
. -1 =~
E SEN: @Eggsmuwm?aqcou'éﬁlons E w & o ggg
S gyt § % g 43| Free groundwater encountered at a depth of & g E_ g § B
E % % % E S approximately 13 feet below existing site grade. g @ LEU e %
Q 3 ﬁ & % §q’ APPROA GROUND.SUSFICEELEVATION ¢V FEET) P> E g 8 Q % E ‘é
ML] Sandy SILT: Brown-to-orange-brown, moist,
= loose, fine grained, with some clay
1 8
2| 7
grades medium dense, with some fine-to-coarse
31 o7 gravel
— ¥ grades wet
- SW/| Sifty SAND/Siity GRAVEL: Olive-brown, wet,
GM medium dense, fine-to-coarse sand, fine-to-coarse
gravel, with possible cobbles and boulders
41 20
' PLATE
m LOG OF EXPLORATORY BORING
PROPOSED FLYING J TRAVEL PLAZA
Bl § BN KNIGHTON ROAD 13
gy | SHASTA COUNTY, CALIFORNIA







fEXPLORATION DATE LOGGED BY TOTAL DEPTH
March 20, 1998 Doug Bow 14 feet
 EXPLORATION EGUIPMENT BACKFILL MATERIAL
Mobie B-80 equipped with an 8-inch-diameter, holiow-stem auger Dril} cuttings

BORING NO.

B-11

LOG OF EXPLORATORY BORING

. o o =
. Q
g % % Grasses & :uc?, % B
H:, . | 2 x E = = @ g %
< g é @ E E GROUNDWATER CONDITIONS S & g g 2
;: ;‘_ ;_5 g § é é No free groundwater encountsred 8 g E & § '§
o = = (<) = : , > T ST
S |3[3] 3 |5 g"’ rprox arousn surrace srevaron wiwezn i (I AHEERE
ML! Sandy SILT: Brown-to-orange-brown, moist,
- loose, fine grained, with some clay
i 1 5
grades brown, with trace fine-to-coarse gravel
2 te]
.—-—-{
3| 38 SM/| Slity SAND/Silty GRAVEL: Dark olive-brown,
GM moist, dense, fine-to-coarse sand, fine-to-coarse
.| gravel, with possible cobbles and boulders
| Boring terminated at a depth of approximately
14 feet below existing site grade due to essential
= refusal.
e »
PLATE

PROPOSED FLYING J TRAVEL PLAZA 14

KNIGHTON ROAD
SHASTA COUNTY, CALIFORNIA









