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Dear Clark:

Transmitted with this letter are five copies of our Draft Geotechnical Design Report
for the proposed Middle Segment of State Route 56 alignment in San Diego,
California.

Concurrent with this geotechnical investigation, we also performed geotechnical
type-selection investigations for the seven proposed bridge structures in the Middle
Segment, namely (west to east), Carmel Valley Road Undercrossing, Gonzales Creek
Bridge, Camino Santa Fe Overcrossing, Rancho Santa Fe Farms Overcrossing,
Vehicular Undercrossing at Station 87+96.601, McGonigle Creek Bridge, and
Camino Ruiz Undercrossing. The results of these investigations were provided in
separate Bridge Type Selection Reports. Laboratory testing is presently underway
and the results of the laboratory testing will be included in the final report.

We appreciate the opportunity to serve on your design team for this project. Should
you have any questions, please give us a call at (949) 975-7474.

Very truly yours,
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Curt Scheyhin £ Jeff Brown, C.E.G.
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DRAFT GEOTECHNICAL DESIGN REPORT
MIDDLE SEGMENT
STATE ROUTE 56 PROJECT
CITY OF SAN DIEGO, CALIFORNIA
11-8SD-56, KP 3.3/10.5, EA 172820

1: INTRODUCTION
1.1 General

This report presents the results of a geotechnical investigation performed by Group
Delta Consultants, Inc. (GDC) to provide recommendations regarding the design
and construction of the Middle Segment of the proposed State Route 56 (Ted
Williams Freeway) extending from Rancho Penasquitos to Carmel Valley, in the City
of San Diego, California (See Site Location Map, Figure 1).

The County and City of San Diego and the California Department of Transportation
(Caltrans) District 11 have authorized improvements of the Middle Segment of State
Route 56 (SR-56). The development limits for the overall SR-56 improvement
project extend from Interstate 15 (Escondido Freeway) in Rancho Penasquitos to
Interstate 5 (San Diego Freeway) in Carmel Valley. The Middle Segment extends
from metric Station 45+13.527 on the west (in Carmel Valley) to metric Station
109+00 on the east.

Our understanding of the proposed project is based on discussions with designers at
Boyle Engineering Corporation, and the following drawings provided by Boyle: a
1:2000 scale plan and profile drawing entitled “SR-56 Selected Alignment,” dated
August 10, 1998, and “Planning Study” drawings for the proposed bridge structures
dated 1-98 through 9-98.

1.2  Purpose and Scope of Work

The purpose of this report is to document subsurface geotechnical conditions,
provide analyses of anticipated site conditions, and to provide recommendations for
the design and construction of the roadway and ancillary structures (which may
include culverts, retaining walls, and soundwalls). This report establishes a
geotechnical baseline to be used in assessing the existence and scope of changed
site conditions. This report is intended for use by the project roadway design
engineer, construction personnel, bidders and contractors.
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Specifically, our scope of work included:

Review of plans and existing data.

Drilling a total of 52 borings and excavating 80 test pits (see Appendix A),

Field and laboratory testing of soil samples (see Appendices A and B),.
Engineering analyses to develop geotechnical recommendations for site grading,
cut and fill slopes, one retaining wall, and pavement design. No soundwalls or

culverts are shown on the existing plans, and,

Preparation of this report.

The design and construction of the project will be performed in accordance with
current Caltrans Standard Plans and Specifications.

GDR-MGD-SR56.DOC 2-22-99
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2. EXISTING FACILITIES AND PROPOSED IMPROVEMENTS
2.1 Existing Facilities

This investigation addresses that portion of the State Route 56 (SR-56) alignment
referred to as the Middle Segment. The Middle Segment extends from the existing
Western Segment of SR-56 in Carmel Valley (metric Station 45+13), to the western
end of the proposed Black Mountain Road (BMR) Segment of SR-56 near Rancho
Penasquitos (metric Station 109+00), a distance of approximately 6,390 meters. The
alignment and base topographic map are shown at a scale of 1:2000 on the Geologic
Map and Exploration Location Plan, Figure 2. This map should be used as a guide
when reading the following sections.

The subject alignment extends primarily through currently and historically farmed
agricultural lands that comprise the open areas between the communities of Carmel
Valley and Rancho Penasquitos, in the City of San Diego (see Site Location Map,
Figure 1). The alignment crosses notable physiographic features including (west to
east) Carmel Valley Road (Sta. 50+90), Gonzales Creek (Sta. 57 +70), Rancho Santa
Fe Farms Road (Sta. 82-+40), and McGonigle Canyon (Sta. 97+00).

On the west end of the segment, residential subdivisions have been constructed to the
north and south of the project alignment up to about Station 51+00. Extending east
from this area of concentrated development, the alignment traverses low hills and
intervening drainages that remain in a generally natural condition. The only existing
developments within the alignment east of Station 51 +00, excluding farmland, are a
former nursery area and adjoining residence and commercial yard (Sta. 74+20 to
77+60), and two commercial nurseries located adjacent to existing Rancho Santa Fe
Farms Road (a 2-lane paved roadway at Sta. 82+40).

At a minimum, several significant utilities exist within the project alignment Overhead
electrical and communication lines cross the proposed alignment between Sta.
49+00 and 51+00. Farther east, at Rancho Santa Fe Farms Road, a water main and
sewer line are located under the pavement on the east side of the roadway.
Underground electrical (and possibly communication) lines are indicated to be present
under the sidewalk on the west side of the roadway. High voltage wires on tall
transmission towers cross the alignment within a San Diego Gas and Electric
easement at Sta. 90+80. In the bottom of McGonigle Canyon, a City of San Diego
sewer easement crosses the alignment near Sta. 97+20. A 46 cm sewer pipe is
buried within this easement. Other utilities may exist within the alignment. The
contractor should perform an independent and thorough utility research. Provisions to
protect-in-place or relocate utilities should be made prior to construction.

Significant quantities of fill within the alignment were observed within three of the
intervening canyon drainages crossing the alignment (Sta. 55+55, Sta. 67+70 and

GDR-MGD-SR56.DOC 2-22-99
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Sta. 74+40) and within commercial nurseries located on both sides of Rancho Santa
Fe Farms Road (Sta. 82+40). Other fill areas are present at a former nursery area and
adjoining residence and commercial yard (Sta. 74+20 to 77+60). These fills, with the
possible exception of that underlying Rancho Santa Fe Farms Road, are presumably
undocumented. Sliver fill slopes associated with these graded areas are up to 6 m in
height, generally between 1:1.5 and 1:2 inclinations. Cut slopes of up to 3 m in height
and between 1:1.5 and 1:2 inclinations have been made within the alignment in the
nursery area east of Rancho Santa Fe Farms Road. No evidence of significant slope
distress was observed on existing cut and fill slopes on or adjacent to the proposed
freeway right-of-way.

2.2 Proposed Improvements

Construction of the Middle Segment of SR-56 will consist of cut and fill mass
grading to provide finish grades for roadway improvements. The project will include
grading for an approximately 50 meter-wide roadway incorporating 6 travel lanes,
center median, and sideboard emergency lanes. Current plans indicate that only the 2
outboard travel lanes for each direction, with attendant emergency shoulder lanes, will
be paved at this time. The third lanes will be developed as-needed, based on future
traffic patterns.

A bicycle lane will also be constructed parallel to the south side of the base roadway

for the full length of the middle segment, extending i ortions of the existing .\
Western Segment and passing through the length of th@é—emr The bicycle

lane will typically be higher or lower than the adjacent roadway grade. The details of
the Bike Path alignment and profile, including associated bridge structures (where
required), have not been finalized as of this writing.

Rough roadway grading will include excavation to depths of approximately 15 m (Sta.
90+40) and construction of embankment fills up to approximately 25 m (Sta. 98+00)
in thickness. Design cut and fill slopes will be up to approximately 18 m (Sta. 62+00)
and 27 m (Sta. 96+00 at west abutment of McGonigle Creek Bridge), respectively,
generally at a maximum 1:2 (vertical to horizontal) inclination. According to
preliminary ~ “Planning Study” bridge plans, cut and fill slopes beneath bridge
abutments will be constructed at 1:1.5 inclinations. Available plans indicate that
maximum heights of 1:1.5 cut and fill slopes below bridges will be approximately 7 m
(Sta. 82+40 at south abutment of Rancho Santa Fe Farms Road Overcrossing) and
28 m (southeast abutment of McGonigle Creek Bridge), respectively.

Additional structures (and approximate center station) associated with the project
(west to east) include the Carmel Valley Road Realignment and Undercrossing (Sta.
51+42), the Gonzales Corridor Bridges (including the roadway and separate bicycle
bridges, Sta. 57+60), the Camino Santa Fe Overcrossing (Sta. 60+09), the Rancho
Santa Fe Farms Road realignment and Overcrossing (Sta. 82+47), the Vehicular
Undercrossing (Sta. 87+96.6), the McGonigle Creek Bridges ((including the roadway

GDR-MGD-SR56.DOC 2-22-99
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and separate bicycle bridges, Sta. 96+96)), and the Camino Ruiz Undercrossing (Sta.
108+31). Type selection reports for these structures (except for the bicycle bridges)
were provided to Boyle previously (GDC, 1999).

On-ramps and off-ramps are ultimately proposed for Camino Santa Fe Overcrossing
and the Camino Ruiz Undercrossing, but are not included in this phase of
construction, since neither road currently extends into the area of the proposed SR 56
alignment. Freeway on- and off-ramps are not planned for the Carmel Valley Road
Undercrossing, the Rancho Santa Fe Farms Overcrossing or the Vehicular
Undercrossing.

Also associated with the SR-56 roadway construction is, construction of one
retaining wall along the north side of SR-56 between the start of the alignment (at
Sta. 45+13.527) and Sta. 48+00. The wall will retain a 1:2 existing fill slope and will
have a maximum height of about 3 m.

The proposed project alignment and grading based on Boyle Engineering Plans
dated 8-10-98, is shown in Figure 2 (sheets 1-12), “Geologic Map and Exploration
Location Map.” This figure illustrates centerline alignment, areas of cut and fill,
geologic formations, landslides, locations of geologic cross-sections, and locations
of exploratory borings, and test pits, superimposed on the alignment plans (12
sheets). The bridge borings were also used in developing our geologic map and
their locations are shown in Figure 2.

3. PERTINENT REPORTS AND INVESTIGATIONS

Our understanding of this project is based on discussions with civil engineers at
Boyle Engineering Corporation (BEC) and our review of design plans for the
proposed roadway, bridges and associated structures. In addition, we have reviewed
available geologic, geotechnical, and soil survey reports that address portions of the
alignment and our type selection reports for the proposed overcrossings,
undercrossings and bridges for the project. A list of references reviewed is provided
in Appendix E of this report.

GDR-MGD-SR56.DOC 2-22-99
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4, PHYSICAL SETTING
4.1 Climate

The project alignment extends through the City of San Diego from the community
of Carmel Valley to Rancho Penasquitos. The alignment is situated at elevations
ranging from approximately 34 meters (west end) to 127 meters (east .end) above
mean sea level (MSL). The climate in this area is considered semi-arid. Applicable
climatic data for the inland portions of the alignment is available from Marine Corps
Air Station (MCAS) - Miramar on nearby Kearny Mesa. The monitoring station is
situated at elevation 145 m, approximately 9,000 m south of the alignment.
Precipitation records from this station indicate that average rainfall is approximately
27 cm per year with nearly 90 percent of that recorded in November through April.
Average rainfall is highest in the months of January (5.7 cm) and March (5.0 cm).

At the western end of the alignment (closer to the coast) precipitation records are
available from the City of Del Mar Fire Station, located approximately 5,600 m
northwest of the west end of the project. This station, which lies at the mouth of
San Dieguito Valley, is at an elevation of approximately 4 m above MSL. Precipitation
records from this station indicate that average rainfall is approximately 28 cm per
year with over 91 percent of that recorded in November through April. As with the
MCAS - Miramar, average rainfall is highest in the months of January (6.2 ¢cm) and
March (6.0 cm).

Temperature records from the Miramar station indicate that average high
temperatures range through the year from approximately 19°C in the winter-early
spring to 27°C in summer months. The yearly average high temperature is 22°C.
Average low temperatures range from approximately 7°C in the winter to 17°C in the
summer. The annual average low temperature is approximately 12°C. Although
temperature records are not available from the Del Mar Fire Station, average high
temperatures are expected to decrease a few degrees and average low temperatures
increase a few degrees in portions of the alignment closer to the coast (west end).
Soil freeze/thaw conditions are not expected to exist within the project alignment.

4.2 Topography and Drainage

In general, the subject alignment traverses portions of the tops and flanks of ridges,
and intervening drainages that characterize the dissected mesa topography
common to the coastal plain areas of San Diego. Existing elevations along the
alignment generally rise to the east, ranging from approximately 34 m at the west
end of the project to 127 m at the future Camino Ruiz Undercrossing (Sta. 108+31).

Beginning at the western limits of proposed improvements (Sta. 45+ 13), the current
alignment transitions from the paved lanes of the existing Western Segment to the

GDR-MGD-SR56.DOC 2-22-99
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narrow 2-lane Carmel Valley Road (CVR), which sharply diverges to the north from
the proposed Middle Segment alignment. In this area, cut and/or fill slopes up to 5
m and 8 m, respectively, in height, and at 1:2 inclination, have been constructed
along the north and south sides of the alignment for adjacent residential
subdivisions.

At Sta. 49+60, the proposed SR-56 alignment continues northeast across the toe of
a hillside, and the proposed centerline crosses existing CVR at Sta. 50+90. From
here the alignment crosses a drainage (Sta. 51+40), which envelopes the route for
the proposed realignment of CVR (at the location of CVR Overcrossing), and
continues over the undeveloped lower flanks of the hillsides along the northern edge
of McGonigle Canyon. '

Progressing easterly along the cultivated and periodically-farmed lower slopes of
McGonigle Canyon, the alignment crosses several southerly-flowing tributary
drainages (including Gonzales Creek). Within this reach of the alignment, near Sta.
64+00, the alignment begins a gentle turn to the northeast, eventually climbing
obliquely onto a north-south ridgeline. Proposed grading in this area consists
primarily of alternates between cuts (ridgelines and upslope areas) and fills (drainage
bottoms and downslope areas).

On the ridgetop (primarily a cut area), the alignment gently returns to an easterly
heading, extending through a few residential properties and piant nursery/equipment
yards along the mesa top. After crossing the cultivated and farmed flanks and
bottom area of another tributary drainage (Sta. 79+45), the alignment traverses the
ridgeline (at Sta. 82+80) that is westerly-adjacent to Rancho Santa Fe Farms Road.
At approximately 97 m elevation, this is the topographically highest portion of the
‘alignment north of McGonigle Canyon (and west of McGonigle Creek Bridge).

Extending east from Rancho Santa Fe Farms Road, the alignment begins a gradual
turn to the southeast as it crosses a series of three recently-farmed ridgelines and
intervening drainages on its approach to McGonigle Canyon. Proposed grading
consists of cuts on ridgelines and fills in drainages. A major overhead powerline
easement (transmission lines on tall towers) crosses the alignment in this area at
approximately Sta. 90+ 80.

Where the alignment crosses McGonigle Canyon, existing topography drops to
approximately 67 m in the channel of the perennially-flowing McGonigle Creek (Sta.
96+95). The proposed McGonigle Creek Bridge will span the canyon, supported at
the abutments by extensive embankment fill. Continuing southeast from the creek
channel, the alignment obliquely clips the lower slopes of a narrow ridgeline, dips
into a narrow tributary drainage (Sta. 98+40), and climbs up the steep canyon wall,
eventually crossing the narrow ridgeline (Sta. 99+480) overlooking McGonigle
Canyon. The large fill to be placed for the eastern abutment of McGonigle Creek
Bridge extends nearly to this ridgeline.

GDR-MGD-SR56.DOC 2-22-99
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From a narrow cut area across the ridgeline, the alignment dips obliquely across two
broad hillside swales, and an intervening ridgeline saddle (Sta. 101+90) before
reaching a nearly 300 m-long topographic bench situated at elevations of
approximately 115 to 119 m (Sta. 105400 to 108+00). On this bench the
alignment begins a gentle adjustment to the south as it approaches the western end
of the Black Mountain Road Segment (Sta. 109+00). Proposed grading through
this area generally consists of cutting on the ridgelines and filling in the hillside swale
areas. Most of the alignment across the broad topographic bench will receive fill.

At the east edge of this bench, topography along the alignment climbs slightly and
cuts across a narrow ridge at the site of the Camino Ruiz Undercrossing.
Topographically, this is the highest point along the alignment at nearly 127 m in
elevation. Proposed grading indicates that only the eastern abutment of the
northern (west-bound) bridge at Camino Ruiz is located in a small cut area; the
remainder is to be filled. East of Camino Ruiz, the alignment transitions into
grading proposed for the Black Mountain Road Segment.

As a result of current and past agricultural activities along the alignment, native
vegetation has been removed from most hillsides that have inclinations shallower
than 1:4 and locally 1:3. Where found, typically along the sides of steep-sided
drainages, native vegetation largely consists of a moderate to very dense covering of
chaparral. Vegetation within the canyon bottom area of McGonigle Canyon and at
the southern ends of tributary drainages at Sta. 51+40 and Sta. 79+40 support a
dense riparian habitat of trees and bushes. In areas west of McGonigle Canyon,
which are regularly farmed, seasonal regrowth of weeds and grasses are typically
tilled under; those drainage bottom areas which are not regularly cultivated may
have a dense regrowth of weeds and grasses. East of McGonigle Canyon, vegetation
typically consists of a moderate to dense regrowth of weeds and grasses.

4.3 Man-Made and Natural Features of Engineering
and Construction Significance

Residential subdivisions have been constructed to the north and/or south of the
project alignment from the beginning of the project up to approximately Sta.
51+00. Proposed grading along the north edge of the alignment will include
placement of fill against an existing fill slope to grade and cutting into the slope at
the edge of the right-of-way. Plans indicate that a retaining wall, up to about 3 m in
height, will be constructed along the north side from the start of the alignment to
about Sta. 48+00. A concrete lined swale extending west from Sta. 48+40 exists
at the toe of the fill slope in this area. The swale drains to a shallow 4.6 m diameter
concrete and rock lined sump basin at Sta. 47+ 10.

Along the southern edge of the alignment, a cut and fill slope extends from the SR-
56 alignment down to existing residential properties to the South. The modifications

GDR-MGD-8R56.DOC 2-22-99
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to this slope will be largely dependent on the proposed grading for the bicycle path,
which has not yet been determined.

Many side canyon drainages along the alignment have at least a veneer of fill soils
and debris from local dumping. Our explorations indicate that extensive debris fills
are present in drainages at Sta. 55+60, Sta. 67+75, and Sta. 71+40. Debris fills
were observed to have high organic content (from dumping of vegetative waste),
and to contain other miscellaneous materials such as wood, plastic, -metal, and
concrete debris. These unsuitable materials will require removal and offsite disposal
prior to placing new fill, and could represent a significant effort during grading.
Areally extensive (non-debris) fill soils are present in the plant nursery areas east and
west of Rancho Santa Fe Farms Road.

. Based on review of aerial photographs, surficial reconnaissance, and subsurface
data collected during the investigation, several landslides and possible landslides
were mapped along the alignment. Preliminary plans indicate that embankment fills
will be placed on suspected landslides beneath the west abutment of Gonzales
Creek Bridge and the east abutment of McGonigle Creek Bridge. Fill slopes will be
placed over suspected landslides mapped on the lower slopes of drainages at Sta.
67+60, 69+60, 72460, and Sta. 91+05 to 92+15. Possible landslides also
underlie slope areas to be filled north of Sta. 97+60 to 99+20 (in the vicinity of east
abutment, McGonigle Creek Bridge), north of the centerline at Sta. 99+80 to
100+60, and south of the centerline at Sta. 107460 to 108+40. Cuts up to 7 min
height are planned on the south side of the alignment in a suspected landslide area
from Sta. 99+55 to 100+80. The landslides will likely require removal of the
landslide debris during project grading. Our preliminary recommendations for
existing landslides are discussed in Section 7.1.3. and Table 4 of this report.

Our limited utility research indicates that overhead electrical and communication
lines enter the alignment footprint from the northwest near Sta. 49+30, and parallel
the north side of existing Carmel Valley Road (CVR). As CVR turns north (Sta.
50+40), the main overhead lines continue along its west side. A spur line extends
due east across CVR and along the north side of an existing roadway entrance to
residences and farms in McGonigle Canyon, exiting the south side of the alignment
at about Sta. 51+50. The overhead lines along the roadway lie south of the
proposed alignment.

Other known underground utilities along the alignment include those along the
existing Rancho Santa Fe Farms Road (Sta. 82+40). A water line and sewer line are
buried under the east side of the roadway pavement. Underground power (and
possibly communication) lines are indicated to be present beneath the sidewalk on
the west side of the road.

Farther east, high-voltage wires on tall transmission towers cross the alignment
within a San Diego Gas & Electric easement about Sta. 90+80. Within McGonigle
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Canyon, a City of San Diego sewer easement crosses the alignment about Sta.
97+20 in the canyon-bottom area. A 46 cm diameter sewer pipe is buried within
this easement. Other utilities could be present in other areas of the alignment. The
contractor should perform independent utility research to confirm the location of all
utilities, and take measures to protect-in-place or relocate utilities as necessary prior
to project construction.

4.4 Regional Geology and Seismicity

The SR 56 project lies within the Peninsular Ranges Geomorphic Province of
California. The Middle Segment of the SR-56' alignment traverses the erosional
remnants of Tertiary and Quaternary sedimentary rock formations, which are
overlain by accumulations of Holocene (recent) overburden deposits and in many
Places by man-placed fill soils. The sedimentary rock formations lie unconformably
on a erosional surface of older Mesozoic age granitic and metavolcanic bedrock
which outcrops approximately 1700 m to the east (within the adjoining Black
Mountain Road Segment of SR-56).

At the general latitude of San Diego County, the interaction between the North
American and Pacific tectonic plates is considered to take place across a wide area
extending from the San Andreas fault in the Imperial Valley, to nearly 100 km
offshore to the west. The main fault zones west of the San Andreas include the San
Jacinto and Elsinore fault zones (both northwest of the SR 56 alignment), the Rose
Canyon fault zone (east of the alignment); and a complex system of northwest
trending faults offshore from San Diego, which include the Coronado Banks, San
Diego Trough, and San Clemente faults (see Figure 3).

The coastal plain of San Diego is traversed by two main zones of faulting: 1) Rose
Canyon fault zone, which is considered to be active (MCE: M7), and 2) La Nacion
fault zone, which is considered to be potentially active (MCE: M6'%). The Rose
Canyon fault zone is located about 9 km west of the alignment at its closest point.
This active zone of faulting extends roughly parallel to much of coastal San Diego
and is considered a significant potential hazard to the San Diego region (Berger and
Schug, 1991).

The La Nacion fault extends from near the (U.S./Mexico border north to Mission
Valley. The La Nacion fault includes several subparalle] north-trending fault strands
that displace Tertiary and Quaternary sedimentary formations across a 2.5 km-wide
area. The SR 56 alignment lies approximately 12 km north of the northernmost
mapped traces of this fault zone.

The seismic ground shaking hazard to the SR 56 alignment is primarily controlled by
the Rose Canyon fault zone, and to a lesser degree, by the La Nacion fault zone.
More distant faults which could produce strong ground shaking along the alignment,
include the Elsinore and San Jacinto faults located approximately 45 km and 83 km
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to the northeast (at the closest point on the alignment), respectively, as well as the
Coronado Banks fault located approximately 31 km to the west (offshore). A listing
of regional faults and estimated fault parameters is provided on Table 1.

4.5 Soil Survey Mapping

For our study, we reviewed the Soil Survey of San Diego Area, California, prepared
by the U.S. Department of Agriculture (USDA), Soil Conservation Service (1973).
Although the survey focuses primarily on agricultural issues, the report includes
estimated near-surface soil properties which may be significant in engineering and
land use planning.

Our review of the Soil Survey report indicates that there are eight different soil units
from seven soil series identified within the alignment study area. The soil series
name, the specific soil map designation, general soil characteristics, and a general
description of where the soils are mapped along the alignment (referenced to
centerline station) are presented below in order of appearance west to east:

Huerhuero Series (HrC2 and HrD2) and Loamy Alluvial Land-Huerhuero Complex
(LvF3) of the Huerhuero Series are found at 3 separate places along the alignment:
1) the lower hillsides at the west end of the alignment, encompassing the east-west
portion of existing Carmel Valley Road, and extending up to the west slopes of
Gonzales Creek (up to approximate Sta. 57+40), 2) the upper mesa top areas in the
vicinity of Rancho Santa Fe Farms Road (about Sta. 79+60 to 86+00), and 3) the
mesa top areas in the vicinity of Camino Ruiz (from about Sta. 106+00 to 109+00).
An area of Loamy Alluvial Land-Huerhuero Complex is mapped in a narrow side
canyon drainage between Sta. 55+00 to 56+00, below hillside areas designated
Huerhuero Series. Soils associated with the Huerhuero Series are typically on the
order of 1.7 m in thickness and consist of silty topsoils, sandy residual clay, and a
clayey sand weathering profile. Plasticity indices of these soils range from 5 to 10 for
topsoils and weathered formation, to 15 to 30 for the residual clay horizon.
Huerhuero soils are considered severely erodible, but good for use as road fill.

Salinas Series (SbC) soils are found along the alignment in the major canyon
bottom areas within and adjacent to McGonigle Canyon, including Gonzales Creek
(Sta. 57+40 to 58+00), the mouth of two unnamed tributary drainages (at Sta.
65+30 to 65+90 and Sta. 69+60 to 69+80), and the McGonigle Creek crossing
(from Sta. 96+40 to 97+40). Soils classified as the Salinas Series (SbC) are
typically on the order of 1.6 m in thickness, and are characterized as clay and silt
with plasticity indices ranging from 10 to 25. They are considered moderately
erodible, and poor for use as road fill.

Olivenhain Series (OhE) is the dominant soil type mapped on middle to lower
SROUD! hillsides, and within hillside drainages, in areas east of Gonzales Creek. These soils
\' cover most portions of the alignment from Sta. 58400 to 74+80, and from Sta.
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79+00 to 106+00. The Olivenhain Series is described as being on the order of 1.5
m in thickness, and composed of sandy clays with some clayey sands, both with a
large percentage of gravels. Plasticity indices range from 5 to 10 for topsoils, and
15 to 30 for residual clay horizons. The soils are described as severely erodible, and
fair to poor for use as road fill.

Las Flores Series (LeC2) soils are mapped on the upper ridgeline areas between Sta.
74+80 to 79+00 and from Sta. 92+60 to 94+00. These soils are described as on
the order of 1.2 m in thickness, and consisting of a thick residual clay horizon
(plasticity index 20-35) between non-plastic silty sand layers of topsoil and
weathered formation. The Las Flores Series is considered severely erodible, and
good to poor for use as road fill.

Linne Series (LsE) soils are mapped on the upper and middle ridgeline areas that
are topographically below those mapped as Huerhuero Series soils (at Sta. 85+80
to 82+20 and Sta. 89400 to 91+00). The Linne Series soils are on the order of 0.9
m in thickness, and generally composed of silty lean clay. Plasticity indices range
from 15 to 30. The clay is considered moderately erodible, and poor for use as
road fill.

Diablo Series (DaC) soils are mapped across the mildly-dissected lower mesa top
areas from Sta. 102+00 to 106+00. The Diablo Series soils are generally on the
order of 0.8 m in thickness, and characterized as silty fat clay (plasticity indices of
30 to 40). The clay is considered slightly erodible, and poor for use as road fill.
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5. EXPLORATION
5.1 Soil Dn‘lling, Excavation and Sampling

Field studies for the SR-56 project included subsurface excavations to investigate
proposed cut and fill areas and geologic features along the alignment. This work
was initiated on August 13, 1998 and completed on January 11, 1999. During this
time, 9 hollow stem auger borings, 43 bucket auger borings, and 80 backhoe test
pits were excavated. The work also included the grading of access roads to several
of the drill sites.

Test borings were advanced to depths ranging from about 6.2 to 29.0 m. In
general, test borings were intended to extend through overburden soils or landslide
debris into formational material and/or approximately 3 m below proposed road
grade. However, at several locations, layers of cemented sand precluded the
excavation of the test exploration to the target depth (see Table 2).

Backhoe pits were excavated at various locations to investigate overburden
thickness (alluvium/slopewash, topsoil/colluvium or fill), and local geologic
conditions. Backhoe test pits excavated for the project ranged from 1.4 to 5.5 m in
total depth.

Both disturbed and relatively undisturbed soil samples were recovered from the test
excavations. Sampling depths are noted on the boring and test pits logs presented
in Appendix A. A detailed description of the field program, including excavation
equipment and type of sampling, is provided in Appendix A. The location of all the
test explorations is indicated on the Geologic Map and Exploration Location Plan,
Figure 2. Groundwater summary is provided in Table 3.

5.2 Geologic Mapping

A surficial geologic reconnaissance was performed along the alignment during the
period when field explorations were made. Additional field mapping was performed
after office review of the excavation logs. In addition, our work included a review of
available geologic and geotechnical reports (see References, Appendix E). Based on
available information, and interpolation / extrapolation between exploration
locations, a geologic map of the alignment was prepared. The map presents major
geologic features, including soil / formation type and location of suspected
landslides. The interpreted surface geology is presented on the Geologic Map and
Exploration Location Plan, Figure 2.

GDR-MGD-SR56.DOC 2-22-99



SROUP

i

v

BOYLE ENGINEERING CORPORATION GDC Project No. 1-181-02
GDR, Middle Segment, SR-56 Project Page 14

5.3 Geophysical Studies (

Geophysical surveys were not performed for this investigation.

5.4 Instrumentation

Geotechnical instrumentation was not installed during this investigation.

5.5 Exploration Notes

The results of our field program indicate that the subsurface materials along the
alignment are generally rippable sedimentary formations. Several test excavations
encountered conditions of refusal during drilling / excavation prior to achieving
target depths. The cause of refusal was generally the presence of well-cemented
sand layers within the formational materials. Refusal conditions are summarized in
Table 2.

Extensive areas of dumped rubbish, debris, and agricultural waste are present in

many of the Canyon areas. Where these materials exist within the limits of the
grading, they will require removal and offsite disposal.

GDR-MGD-SR56.DOC 2-22-99



BOYLE ENGINEERING CORPORATION GDC Project No. I-181-02
GDR, Middle Segment, SR-56 Project Page 15

6. GEOTECHNICAL TESTING
6.1 In Situ Testing

Standard Penetration Tests (SPT) were performed in the hollow-stem auger borings
to evaluate the density or consistency of the subsurface materials. The penetration
resistance, or blow counts, and detailed description of the tests are presented in
Appendix A.

6.2 Laboratory Testing

Laboratory tests were performed to characterize the soils and to develop indices and
engineering properties of the soils. Descriptions of laboratory testing program and
test results are provided in Appendix B. Laboratory tests performed consisted of :

Atterberg Limits (Plastic and Liquid Limits Tests)

Corrosivity Tests (pH, sulfates, chlorides, and electrical resistivity)
Compaction Test (Max. Density- Optimum Moisture Content)
Direct Shear Test

Grain Size Distribution Test

Pocket Penetrometer Test

R-Value Test

Sand Equivalent Test

Wash Analysis (% Passing #200 Sieve or Fines Content)

Laboratory testing is in progress and will be submitted later.
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7. GEOTECHNICAL CONDITIONS
7.1 Site Geology

The site is underlain by man-placed fill soils, Quaternary age overburden deposits
(including alluvium, slopewash, colluvium and surficial topsoils), Quaternary age
stream terrace deposits and Lindavista Formation, Eocene age Mission Valley
Formation (including cobble interbeds similar to the Stadium Conglornerate) and
undifferentiated Eocene formations of the La Jolla Group. These soil and rock units
are described in the following paragraphs, generally in order of increasing age. The
geologic symbol for each mapped unit is shown after the formal name of the unit.
The estimated areal extent of each unit in the near surface, with the exception of the
surficial soil horizons (topsoil, residual clay, and cultivated land) and localized zones
of shallow fill, is shown within the right-of-way on the Geologic Map and Exploration
Location Map, Figure 2. Confirmed or suspected areas of landsliding, designated by
the map symbol QIs, are also indicated on Figure 2. A discussion of landslides
mapped along the alignment is provided in Section 7.1.3 of this report and the
landslides are summarized in Table 4. A cross-section along the SR-56 centerline
(Figure 4) and a series of cross-sections perpendicular to the centerline (Figures 5
through 29) illustrate the general layering and vertical profile of the various geologic
units along the alignment. Cross-sections through significant landslides are shown in
Figures 30 through 32.

7.1.1 Lithology
7.1.1.1 Fill Soils (Qf, Qcf, Qdf)

Compacted fill (Qcf), undocumented fill and road fill (@f), and loose debris fili (Qdf)
are present in portions of the project right-of-way. In most areas, the fill appears to
consist of locally-derived soil consisting primarily of silty to clayey sand with some
sandy clay. Several areas of fill containing a large percentage of debris (organic and
inorganic) were encountered in our test excavations.

Considering the current and past agricultural activities that occurred along most of
the alignment, it is likely that many other small areas of clean fill and/or debris fill are
present to significant thickness within the project alignment. Significant areas of fill
observed during field studies are described in the paragraphs below and are
summarized in Table 5.

Compacted fill (Qcf)
Starting at the west end of the alignment and up to Sta. 49+20, presumably

compacted fills (compaction records were not obtained) were placed to fill a large
tributary drainage (Bell Valley) that angled northeast-to-southwest across the
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alignment. Grading for the northerly adjacent residential subdivision resulted in the
construction of 1:2 inclined fill slopes that extend into the alignment right-of-way.
Similarly, fill slopes inclined at 1:2 descend from the proposed right-of-way down to
an existing subdivision on the south side of the alignment in this area.

Undocumented fill & Road Fill (Qf)

Several areally extensive undocumented fill areas are present in the vicinity of the
plant nurseries and residences located on the ridgelines near the northern-most
reaches of the alignment. In this area, from Sta. 74+80 to 77+60, several fill areas
for building pads were constructed. A sliver fill into an adjacent drainage was
observed south of Sta. 77+60. These fills are estimated to be less than 3 m in
thickness, and will be removed by cuts during project grading.

Fill soils were placed for the roadway alignment of Rancho Santa Fe Farms Road.
Test excavations for the Rancho Santa Fe Farms Road Overcrossing (GDC, 1999)
indicate that this road fill consists of medium dense clayey sand that extends to at
least 3.2 m in maximum thickness.

Our field studies indicate that minor amounts of uncompacted road fill underlies
narrow portions of the alignment near Sta. 63+00, north of Sta. 65+30, and
crossing at Sta. 98+60. Test explorations (MGD-TP-63) and visual estimates
indicate that road fills are up to 1.2 m in thickness and composed primarily of silty
sand.

Debris Fills (Qdf)

West of Rancho Santa Fe Farms Road, a large volume of dumped fill soils is present
within the alignment between Sta. 81+00 and 81+50. The fill piles are up to 2 m in
height and include some concrete and asphalt debris. Westerly-adjacent to Rancho
Santa Fe Farms Road are rows of loose fill soils placed for growing trees. These fills
are typically up to 1 m in height and appear to consist of organic matter mixed with
clayey sand soil.

Test pits made in the nursery terrace fills east of Rancho Santa Fe Farms Road (Sta.
82+60 to 83+90) indicate that this material is typically silty to clayey sand with a
high organic content and some debris. The soil has a strong fertilizer odor. This
material was observed up to about 3 m in thickness in Test Pit MGD-TP-37.

Debris fill soils, consisting of trash, yard waste, agricultural operational waste, and
concrete debris mixed with soil have been dumped and spread within side canyon
drainages crossing the alignment at Sta. 55+40 to 55+70, Sta. 67460 to 67 +90,
and Sta. 71+20 to 71+60. This material is not suitable for use in compacted fills, or
for support of the proposed fills. Fill thickness within these drainages, as indicated
by test explorations, are in excess of 5.5 m (MGD-TP-69 through -71), approximately
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1.5 m (MGD-TP-58 and -60), and on the order of 2.4 m (MGD-TP-54), respectively,
in the three drainages. Test excavations indicate that the fill was placed over natural
alluvial soils. Significant volumes of removal and off-site disposal of these materials
should be anticipated during grading. '

Observations in Test Pit MGD-TP-43 (Sta. 72+460), excavated upstream from MGD-
TP-54 (Sta. 71+37), indicated that 0.6 m of burned brush and tree trimmings exists
under 2.3 m of recent alluvial deposits. The layer of organic debris was in-turn
underlain by an additional 0.6 m of alluvial soils. Similarly, in Test Pit MGD-TP-47
(south of Sta. 79+20), 0.9 m of recent alluvium had accumulated on 0.3 m layer of
trash and vegetation waste which was observed to overlie an older deposit of alluvial
soil. Based on apparent historic dumping practices and disturbance, it is possible
that zones of debris and organic waste may be covered by recent accumulations of
alluvium in other portions of drainages within the proposed alignment. Significant
volumes of removal and off-site disposal of these materials should be anticipated
during grading.

Test Pits MGD-TP-55 (south of Sta. 71+00) and MGD-TP-72 (north of Sta. 54+80)
were excavated on hillside areas above and adjacent to debris-filled drainages.
These excavations encountered 0.8 m (with debris lenses) and 1.1 m of fill soils,
respectively, indicating that dumping extends out of the drainage bottoms in some
areas.

Test Pit MGD-TP-30, excavated in a narrow, side canyon drainage south of Sta.
87+20, encountered what appeared to be a backfilled excavation. Over 2.4 m of
loose silty sand soil containing some debris was observed in the test pit.

7.1.1.2 Alluvium (Qal) and Slopewash (Qsw)

Alluvial/slopewash deposits exist on the hillsides and in the bottoms of the canyon
drainages within the project area. Test explorations in steeper hillside drainages (ex.
at Sta. 53+50) and narrow, side canyon drainages (ex. at Sta. 60+10 and Sta.
69+70) along the alignment indicated loose sand, clay and gravel alluvium up to 2.7
m in thickness. As noted above, significant thickness of fill soils have locally been
placed within drainages, covering the natural alluvial deposits. In addition, recent
deposits of loose alluvium (1.7 m thick in Test Pit MGD-TP-43, Sta. 72+60) have
accumulated over debris fills and older alluvial deposits in some drainages.

Larger side canyon drainages (Sta. 65+70) and some of the longer narrow, side
canyon drainages (Sta. 91+80) typically contain thicker sections of alluvium (up to
an estimated 6 m). The alluvium in the larger and more developed side canyon
drainages typically consists of 1 to 2 m of loose clayey sand overlying thickly
interlayered medium dense to locally dense sands and clays.
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The major drainages that cross the alignment include Gonzales Creek and
McGonigle Canyon. At Gonzales Creek (Sta. 57+70), test borings for the Gonzales
Creek Bridge (GDC, 1999) indicate that nearly 7.5 m of alluvial soils have been
deposited in that area. Similarly, alluvium up to 9.1 m in thickness was encountered
in test borings (MGD-HSA-1 through -3, Sta. 63+50 to 66+50) made where larger
side canyon drainages empty into McGonigle Canyon. In the confines of McGonigle
Canyon (between Sta. 96+40 and 97+40), test excavations for this study (MGD-
HSA-6 through -8 and MGD-TP-16) and test borings for the McGonigle Creek
Bridge (GDC, 1999) encountered alluvial soils to depths of up to about 8 m within
the canyon bottom. Based on data from these explorations, and analysis of cross-
sections through the canyon, we estimate that alluvium could be present to depths
of up to 10 m in the canyon bottom where crossed by the alignment (see Figure 4).
The alluvium in this area consists primarily of interlayered loose, to progressively
denser with depth, sands and clays, often with a characteristic basal gravel layer.

7.1.1.3 Surficial Topsoils (unmapped)

Natural surficial soils have been disturbed to depths on the order of 0.3 to 1 m by
recent and/or past agricultural cultivation over the vast majority of the alignment.
Although in localized areas part or all of the surficial soils have been removed by
agricultural and other activities, significant horizons of surficial soils, including
topsoils, colluvium and/or residual clay, typically overlie formational units on the
undeveloped hillsides and ridgelines throughout the alignment.

Where stream terrace deposits are present, they are typically overlain by topsoils
consisting of up to 0.3 m of silty to clayey sand and/or a residual clay layer about 0.2
m in thickness. However, in Test Boring MGD-BA-23 (Sta. 61+55), terrace deposits
were observed to be overlain by 1.2 m of clayey colluvial (slopewash) soils.

In Test Boring MGD-BA-1 (Sta. 108+44), sediments of the Lindavista Formation
were overlain by topsoil consisting of silty to clayey sands with gravel (0.7 m in
thickness) and a residual clay layer of sandy clay and gravel (0.3 m in thickness).

The Mission Valley Formation is the primary geologic unit exposed at the surface
along the majority of the alignment east of McGonigle Canyon. This unit was
observed to be overlain by up to 0.9 m of sand and clay topsoils overlying residual
clay up to 0.6 m in thickness. Both horizons of these surficial soils locally contained
many gravels.

Although high variability should be anticipated because of the wide range of
sedimentary formations involved, surficial soils overlying sediments of the La Jolla
Group (generally west of McGonigle Canyon) generally tend to be slightly thinner
overall than those of the Mission Valley Formation. Surficial soils observed in our test
explorations typically consist of up to 0.6 m of sandy clay topsoil overlying up to 0.6
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m of residual fat clay. In some middle to lower hillside areas, up to 1.2 m of
topsoil/colluvium composed of clayey sand to sandy clay replaces the typical
topsoil/residual clay sequence.

7.1.1.4 Landslide Debris (Qls)

Numerous fine grained interlayers were observed to be irregularly present within the
primarily granular subsurface materials within the alignment. Owning to the
presence of such layers, when weakened or adversely bedded, coupled with the
presence of groundwater and/or removal of confining materials by erosion or
excavation (ex. stream downcutting or grading), these materials can be susceptible
to shallow or relatively deep-seated landsliding. In addition, in areas where loose
overburden deposits (slopewash, alluvium, topsoils, etc.) accumulate near the base
of steep slopes, these materials are prone to shallow slumping when subjected to
saturation from heavy rains.

Based on our field studies, several landslides of varying size are interpreted to be
located within and adjacent to the areas of proposed grading along the alignment.
Further description of these landslides is provided under Section 7.1.3, Natural
Slope Stability. The estimated areal limits of these landslides are indicated on the
site geologic maps (Figure 2) using the designation Landslide Debris (Qls). The
profile of these landslides along the alignment centerline is indicated on Figure 4. A
summary sheet of landslide features that are expected to be affected by the
proposed grading is provided as Table 4. More detailed cross-sections of some of
the larger landslides, are presented on Figures 30 through 32.

7.1.1.5 Stream Terrace Deposits (Qt)

Our investigation indicates that small remnants of stream terrace deposits extend
into the alignment along the fringe of McGonigle Canyon between Sta. 60+60 to
62+30, Sta. 67+00 to 67+60, and Sta. 68+05 to 69+20. Based on our field
studies, these deposits appear to be on the order of 5 m in maximum thickness
(within Test Boring MGD-BA-23, Sta. 61+55) and consist primarily of silty to clayey
sands and gravels. Smaller remnants of the stream terrace deposits may have been
concealed on the lower hillsides in this area by surface disturbance from agricuitural
activities.

7.1.1.6 Lindavista Formation (QIn)

Older, more indurated marine terrace deposits characteristic of the Lindavista
Formation overlie the far eastern end of the alignment (north of Sta. 108+20 to
109+00) in the area of the Camino Ruiz Undercrossing. The Lindavista Formation is
mapped in this area above an elevation of approximately 123.5 m. In general, these
deposits consist of very dense clayey sand to sandy gravel with rare lenses of sandy
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clay. This unit is typically characterized by variable amounts of reddish iron oxide
cementation which may cause some local excavation difficulties.

7.1.1.7 Mission Valley Formation (Tmv)

Beneath the overburden soils and Lindavista Formation (where present), sediments
consisting of dense silty to clayey sands and sandy gravels (locally well cemented)
with interbeds of hard clay and sandy clay, comprise the majority of the' subsurface
materials in the alignment area east of McGonigle Creek Bridge. Mission Valley
Formation also caps the underlying La Jolla Group Formations in isolated areas
west of McGonigle Creek Bridge (Sta. 81+50 to 82+40, 89+60 to 90+60, 84+60
to 86+00), as shown in Figures 2 and 4. These sediments appear to be similar in-
part to sedimentary formations belonging to the Poway Group (Mission Valley
Formation and Stadium Conglomerate) regionally mapped by Kennedy (1975) in the
general project area. However, during our field investigation, the similarity in
appearance, and interfingering nature of these geologic units did not facilitate
reliable mapping on a formational basis. This difficulty was experienced by other
consultants (Geocon, 1998) in their investigations for future subdivisions to the
southwest and east of the eastern end of the project alignment and in the vicinity of
McGonigle Canyon.

Data from these investigations (Geocon, 1998) also suggest that the base of the
Poway Group (designated Mission Valley Formation for this study) is on the order of
89 m on the southeastern flanks of McGonigle Canyon and rising to 94 m on the
northwest canyon flanks. In general, the basal contact between Tmv and the
underlying La Jella Group (Tlj) is interpreted to be at the bottom of the lowest
observed major gravel bed, which may signify the base of the Stadium
Conglomerate. The results of our exploration suggests that this contact would be
closer to an elevation of 92 m on the hillsides of McGonigle Canyon, rising to a
height of about 95 m on the ridgeline containing Rancho Santa Fe Farms Road at
Sta. 82+40 (See Figure 4). This gently rising trend is reflected in the Tmv/Tlj
contact shown in Figure 2 and 4. However, due to the complex interfingering of the
formations, the actual contact elevation may vary locally up to a few meters from the
value indicated in the figures.

In consideration of the similarity between engineering characteristics, and for ease in
geologic evaluation, we have described both Poway Group formations within the
project area (Mission Valley Formation and Stadium Conglomerate) as being
assigned to the Mission Valley Formation. It is recognized that substantial gravel
layers, possibly characteristic of the Stadium Conglomerate, are interlayered with
more traditional Mission Valley Formation sediments. Our exploration indicates that
such gravelly material comprises a large portion of the subsurface between general
elevations of approximately 100 to 117 m in areas from approximately Sta. 105+00
to Sta. 109+00 and beyond. Based on proposed grades, it is not anticipated that
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significant excavation will occur in gravel beds assigned to the Mission Valley
Formation. However, deep excavation into gravely layers for localized improvements
may be difficult due to gravel size, gravel content and local cementation.

7.1.1.8 La Jolla Group (Tlj)

Our investigation indicates that sedimentary layers characteristic of several Eocene
age formations underlie the large majority of the near-surface area north and west of
the McGonigle Creek Bridge. Materials typically assigned to the Scripps Formation,
the Torrey Sandstone, and the Del Mar Formation , all parts of the La Jolla Group
(Kennedy, 1975), were commonly observed to be interlayered in test explorations.
Because this extensive interfingering did not facilitate formational differentiation, we
have mapped Eocene sediments beneath the Mission Valley Formation as the La
Jolla Group.

In general, the La Jolla Group materials consist of thick layers of dense to very dense
pale gray to light brown silty to clayey sand with interbedded gravels (typically found
in the Scripps Formation and Torrey Sandstone) with interbedded dense to very
dense pale olive to light yellowish-brown silty to clayey sands and silts (typical of
Scripps Formation and Del Mar Formation). Relatively thin interbeds of hard silts
and clays were typically observed within this unit. The La Jolla Group is mapped
below the Mission Valley Formation at elevations below 92 m (McGonigle Creek
Bridge area) to 95 m (Rancho Santa Fe Farms Road area).

7.1.2 Structure

The large majority of the subsurface materials encountered in our test explorations
appeared to be massive or without discernible bedding. However, many bedding
and contact attitude measurements were recoverable from the large-diameter
bucket auger test excavations. These measurements, which were taken throughout
the alignment, indicate a regional bedding inclination of 2 to 6 degrees of dip in a
south to east-southeast direction. Localized variations in bedding typically yielded
measurements of up to 22 degrees in a similar south to east-southeast direction or
dip reversals of up to 9 degrees to the north to west-northwest. On a lesser scale,
bedding was observed to locally dip in a north to northeast direction at angles
typically in the range of 2 to 9 degrees, but of up to 34 degrees, primarily in the area
of the alignment between Sta. 61+00 and Sta. 72+00. These dip variations,
particularly those at higher dip angle, likely represent localized depositional cross-
bedding.

No evidence of stratigraphic displacement or faulting was observed during our field
exploration, and no mapped faults were discovered within, or trending toward, the
project alignment in the geologic literature reviewed.
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7.1.3 Natural Slope Stability

Natural hillside slopes along the alignment range from the relatively flat lying mesa
tops to a typical maximum of 1:2 inclination on canyon slopes. The steepest natural
slopes along the alignment are located on the northwest-facing hillsides below Sta.
71460 to 75+00, and the lower slopes and side canyon slopes along the southeast
flanks of McGonigle Canyon (Sta. 97+40 to 99+00). Existing fill and cut slopes in
graded portions of the alignment (Sta. 74480 to 77+70 and Sta. 81400 to 84+-00)
are estimated to have been constructed generally at 1:1.5 to 1:2 inclinations.

The primarily granular formational soils at the site often contain clay/silt interbeds.
Where stream channels have downcut through these formational soils, and adverse
bedding and/ or groundwater conditions exist, these materials can be susceptible to
shallow or relatively deep-seated landsliding. In addition, in areas where loose
overburden deposits (slopewash, alluvium, topsoils, etc.) accumulate near the base
of slopes, these materials are prone to shallow slumping when saturated from heavy
rains and /or irrigation.

Several side-hill and ridgeline topographic benches, possibly indicative of
landsliding, were observed in numerous areas along the alignment. Through test
borings, the majority of these features were determined to be related to differential
weathering within the formational soils underlying the alignment area. However,
several landslides were/€onfirm i suspected based on downhole logging of
test borings and/or analysis of stereographic photographs (Caltrans, 1996).

Regional geologic literature reviewed for our study (Kennedy, 1975; Tan, et. al.,
1995) did not indicate that landslides are mapped along the proposed alignment.
The local Seismic Safety Study (City of San Diego, 1995) maps the eastern flanks of
Gonzales Creek within and north of the alignment (sta. 58+00) as possibly being
underlain by a landslide. This possibility was restated in the geology report
(Apex/GDC, 1995) prepared to support the environmental studies.

Our analysis of aerial photographs (Caltrans, 1996), field reconnaissance, and test
explorations in this area indicate that landslides are present on the western flanks of
Gonzales Creek (as discussed in the following sections) but not on the eastern flanks
as previously hypothesized. =~ The anomalous topography in this area, originally
thought to be landslide related, is an erosional feature in alluvial deposits.
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The landslides along the alignment are discussed in the following sections, and are
summarized in Table 4.

=15l LS-1 (1235CVR)

A shallow landslide is located on the eastern edge of the proposed realignment of
Carmel Valley Road in the area of CVR Sta. 12435 to 13+10. Observations within
Test Boring MGD-BA-38 suggests that this landslide is on the order of only 2 m in
thickness.

7:1.32 LS-2 (56-57)

- A series of landslides, both shallow and deep-seated, are suspected along the east-

facing slopes of Gonzales Creek in the vicinity of the proposed western abutment of
the Gonzales Creek Bridge (Sta. 56+20 to 57+45). Test Boring MGD-BA-34,
located at the south edge of the alignment below Sta. 56455, encountered a basal
landslide plane at a depth of 9.4 m. Landslide debris, composed primarily of
disturbed formational materials, was logged to a depth of 2.7 m within Test Boring
MGD-BA-33 (Sta. 57+20). Based of aerial photograph review, adjoining areas to
the north and north-northeast are suspected as being underlain by additional
landslide materials. Additional subsurface exploration in this area will be necessary
to fully characterize the depth and extent of landslides in this area.

1:1:5:3 LS-3 through LS-7 (67-80)

Areally small landslides are present at the base of hillsides in several areas within and
adjacent to the alignment. Typically, these landslides have occurred within thick
accumulations of overburden soils at the base of steep hillsides and are on the order
of 2 m in maximum depth. Such shallow landslides were observed to extend within
or be immediately adjacent to proposed grading limits in areas southeast of Sta.
67+60 and northwest of Sta. 72+70 and Sta. 74 +20.

A small, elongated landslide is interpreted as producing the narrow topographic
bench on the lowest portion of the western hillside at the drainage crossing the
alignment about Sta. 69+60. The observed bench, particularly because of its
narrowness and length, could reflect differential weathering of formational materials.
Based on topographic relationships, this landslide, if present, would likely be less
than 3 m in maximum thickness.

7.1.3.4 LS-8 & LS-9 (91-96)

A group of landslides is suspected on the canyon walls extending up from the
drainage that crosses the alignment at Sta. 91+90. Similarly, a large topographic
bench possibly expressing a landslide, is located on the south-facing slopes of
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McGonigle Canyon, south of Sta. 95+00 to 96+00. Although not investigated
through test excavation, topographic position suggests that these landslides are
similar depth and nature to those mapped in the western portions of the SR-56
Black Mountain Road Segment (GDC, 1999). As such, the base of disturbed
material is expected to be on the order of 3 to 3.5 m in depth.

Several landslides are believed to be present on the northwest-facing slopes of
McGonigle Canyon along the alignment route. One suspected landslide is located
as underlying the area of the eastern abutments of the proposed McGonigle Creek
Bridge (approximate Sta. 97+60). A test boring excavated for the bridge-type
selection report (GDC, 1999) encountered apparently weakened formational
material to a depth of 4.3 m and irregular sampler blow counts (a measure of soil
strength) to a depth of 14 m, which is roughly equivalent to the adjacent canyon
bottom. This indicates the possibility that landslide debris may be present, and that
the debris could be composed of both relatively intact and broken-up pieces of
formational soils. No distinct indications of landsliding were observed from the
subsurface samples collected, but since the boring was small in diameter, down-
hole observation was not possible.

T/ L5 5) LS-10 & LS-11 (98-101)

Interpretations from downhole logging indicate that a segmented large landslide
underlies the northern end of the ridgeline to the immediate north of the alignment
between Sta. 97+60 to 99+20. The basal slide plane was observed at depths of
19.5 m (Test Boring MGD-BA-6) in the upper landslide block. In the lower landslide
block, Test Boring MGD-BA-43, encountered the slide surface at a depth of 12.5 m.
Observations in this boring indicated that the toe of the slide mass has overridden
alluvial deposits within the canyon bottom area. This encroachment of the slide
mass onto the alluvial plain of McGonigle Canyon may have contributed to the
anomalous deep erosion that has occurred on the opposing south-facing flanks of
the canyon, north of the alignment.

Brecciated fine-grained soil was observed in Test Boring MGD-BA-5 (Sta. 100+ 18)
dipping obliquely out-of-slope at a depth of 9.8 m. A second boring (MGD-BA-42)
drilled downslope nearby, encountered a sheared silt and clay layer oriented more
directly out-of-slope at a depth of 13.8 m. The relationships between depth and
orientation of the observed slip planes suggests that they represent the basal plane
of a deep-seated landslide. However, the possible limits of such a landslide is not
readily apparent upon field observation or viewing aerial photographs. Based on
topographic relationships, we have estimated that this landslide may cross the
alignment between Sta. 99+55 to 100+80. Both cut and fill slopes are proposed
within this suspected landslide area.
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1136 LS-12 (107-109)

Another landslide is suspected underlying the south edge of the proposed alignment
from Sta. 107+60 to 108+40 in the vicinity of the proposed Camino Ruiz
Undercrossing. A landslide in this area is suspected based on a pronounced
topographic bench and a distinct redirection of the adjacent drainage to the west,
However, this feature could also be attributed to differential weathering as has been
seen to occur in many other portions of the alignment. A test exploration in this
area would aid in determining the nature of the observed topographic conditions.

7.2 Subsurface Soil Conditions

7.2.1 General Description

Subsurface conditions along the alignment were investigated by drilling 52 borings,
excavating 80 test pits, and performing laboratory tests on selected samples from
the borings and test pits. The subsurface conditions along the alignment are quite
variable and consist of compacted, uncompacted, and debris fill, slopewash /
alluvium / top soils, and consolidated formational soils of the Stream Terrace
Deposits, Lindavista Formation, Mission Valley Formation, and La Jolla Group (Refer
to Geologic Profile of SR-56 Centerline, Figure 4).

Significant amounts of cuts and fills will be performed to achieve the proposed
roadway grades. In the fill areas, the soils near the finish grade will consist of
compacted fill consisting of the materials obtained from the cut areas. Fills will
generally be used to cross the many alluvial drainages along the alignment.

Canyons to receive fill generally contain variable depths of alluvium (up to as much
as 10 m in thickness) and debris fills (as much as 5.5 m or more). The alluvium is
generally composed of loose to dense sand to silty and clayey sand, with occasional
gravels and cobbles, locally with layers of stiff to hard clays. Density of the alluvium
generally increases with depth and material is loose in the upper 3 m. A basal gravel
layer was encountered in some of the larger drainages (such as McGonigle Creek).
Where fill is placed over alluvium, settiement of the embankments will occur due to
compression of the alluvium, as discussed in Section 8.3.2. In addition, the loose
granular soils below the water table have a high potential for liquefaction under the
maximum credible earthquake. The loose granular alluvium to depths of about 3 m
should be removed and recompacted before placement of embankment fills.

Significant quantities of debris fills (some of which are buried under recent alluvium)
line many of the canyon bottoms along the alignment. These materials consist
generally of silty to clayey sands mixed with organic plant waste, trash, plastic, wood,
and concrete, and are generally considered unsuitable for use in compacted fills or
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in areas to receive new fill. These materials must be removed prior to filling the
canyons,

In the cut areas west of McGonigle Creek Bridge (Sta. 97 +00), formational soils of
the La Jolla Group will be the predominant material exposed at roadway grade. The
upper portions of some of the cut slopes in this area will also expose Mission Valley
Formation and Stream Terrace Deposits.

East of McGonigle Creek Bridge, cuts will expose mostly formational soils of the
Mission Valley Formation at roadway grade. The upper 2.5 m of the cut slope at the
northeast abutment of Camino Ruiz Undercrossing (Sta. 108+50) is anticipated to
expose the Lindavista Formation.

Existing compacted fill is present near the eastern terminus of the existing Western
Segment of SR-56 (up to about Sta. 49-+20), and in the adjacent subdivisions along
both sides of the proposed alignment in this area. Presumably compacted fill,
consisting of medium dense to dense clayey sands, also exists to depths of about
3.5 m at the location of Rancho Santa Fe Farms Overcrossing.

The residual soils, top soils, uncompacted fill, and slope wash generally form a thin
layer, less than a few meters thick, over the formation soils and consist of loose to
medium dense clayey and silty sands and soft to stiff sandy clays to fat clays. Some
of the residual soils consist of highly plastic clays. These soils contain varying
amounts of gravels and cobbles. These soils have low to moderate bearing capacity
and high compressibility.

The formational soils belonging to the Stream Terrace Deposits, Lindavista
Formation, Mission Valley Formation, and La Jolla Group generally consist of dense
to very dense silty and clayey sands, with interbeds of stiff to hard sandy clays and fat
clays, with variable amounts of gravels and cobbles. These soils generally have high
bearing capacity and low compressibility. Where clay beds with adverse bedding
inclinations are present near natural or graded slopes, these materials may be
susceptible to landsliding.

From a foundation point of view, the retaining wall at the west end of the alignment

will be supported in existing (presumable compacted) fill. The roadway pavernent
will be supported on either compacted fill or on formational materials.

7.2.2 Engineering Properties

The engineering properties of the soils used for slope stability and foundation
analyses are summarized in Table 6.
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7.3 Water
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7.3.1 Surface Water ;

3

The only natural drainage crossing the proposed roadway alignment that was %

observed to perennially contain flowing surface waters is McGonigle Canyon (Sta. l

96-+80). Some of the larger side canyon drainages likely support surface water flow |
after significant rainfall events.

McGonigle Canyon, in the vicinity of the alignment crossing, is well-incised with
steep side slopes of up to 1:2 inclination on the southern flanks and generally
shallower than 1:4 on the northern canyon hillsides. The canyon floodplain is on the
order of 80 m in width in the area of the alignment crossing. Based on existing
conditions, typical runoff volume through the canyon ranges from low to moderate,
and is expected to vary seasonally.

7.3.1.1 Scour

No scour reports were provided to us by Boyle Engineering. We recommend that an
evaluation of the scour potential be performed for the McGonigle Creek Bridge and
any other areas of stream crossing.

7.3.1.2 Erosion

Visual observations in drainages crossing the alignment do not indicate significant
erosion that may be indicative of potential adverse effects to fill slopes planned in
these areas. Significant erosion on existing cut and fill siopes in the project area was:
not observed. However, the periodic cultivation of the majority of hillside areas within
the alignment tends to obscure the localized erosion that likely occurs during the rainy
Season.

7.3.2 Groundwater

Groundwater was encountered within alluvial soils in test borings (MGD-HSA-6
through -9) made in canyon bottom areas of McGonigle Creek. Groundwater was
also encountered within alluvial deposits located in some of the side canyon
drainages (MGD-HSA-9 and MGD-TP-16). Zones of perched groundwater were
observed in formational soils in several of the hollow-stem and large-diameter
bucket auger test borings made along the alignment, primarily in areas north of
McGonigle Canyon. The depth and elevation of groundwater occurrences observed
in our test explorations are summarized in Table 3.

In general, test explorations exhibiting groundwater were located in or adjacent to
drainages where flowing waters could infiltrate and migrate laterally through the
ROUP . . . . ", :
granular subsoils while perched on finer-grained horizons. In addition, many of the
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shallow-sloping hillsides and ridgetop areas along the alignment have been or are
extensively irrigated to support agricultural pursuits. Irrigation systems for farming in
the area were observed to be crude and prone to leakage, thereby providing artificial
sources of water for percolation into the subsurface. As such, and considering the
irregular interlayering of fine-grained horizons in the formational materials, it is likely
that localized zones of seepage will be encountered during site grading. The
occurrence of seepage will likely increase with the proximity to both active drainages
and areas under extensive irrigation in the past. .

A local groundwater table has likely developed in the vicinity of McGonigle Canyon.
Information from test borings within the bottom areas of the canyon near the
proposed bridge crossing indicate a water table exists in the alluvial soils at
elevations of about 64 to 67 m. Similar groundwater elevations were observed in
deep borings made on the adjacent hillsides (ex. MGD-BA-7).

Farther west, as the alignment descends onto the lower hillsides adjoining the
canyon bottom area (Sta. 63400 to 66+00), a local groundwater elevation on the
order of 38 to 40 m was observed in test borings. Due to high clay content in the
alluvial soils, water levels were not able to stabilize in the hollow stem auger borings
made in the adjacent canyon bottom areas.

7.4  Project Site Seismicity

7.4.1 Ground Motion

Historical earthquakes greater than magnitude 5.0 during the period from 1800 to
1990 in an area within a 100 km radius from the project site are shown in Figure 3.
The closest active and potentially active major faults to the sites are the La Nacion
Fault (MCE = M6.5} and the Rose Canyon Fault (MCE = M7) located at a distance
of 12 and 9 km at the closest point to the alignment, respectively. A summary of
nearby faults is shown in Table 1. Selection of the design ground motion
parameters is discussed in Section 8.1.1. '

7.4.2 Ground Surface Rupture and Displacement Due to Faulting
The entire SR-56 Middle Segment alignment is not located within any Alquist-Priolo

Earthquake Fault Zones. There are no known active faults that trend toward or
through the project site. Therefore, ground rupture is not anticipated.
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8. GEOTECHNICAL ANALYSIS AND DESIGN

8.1 Dynamic Analysis
8.1.1 Parameter Selection

The site is located in a moderately active seismic region of southern California that is
subject to significant hazards from moderate to large earthquakes. Ground shaking
due to nearby and distant earthquakes should be anticipated during the life of the
facilities. We performed a deterministic seismic hazard analysis using the computer
program EQFAULT (Blake, 1996). The program computes the peak ground
horizontal acceleration from the "maximum credible" and "maximum probable" (100
year return period) earthquakes on each of the faults found within a user specified
radius. The computation of the peak acceleration is based on the closest distance
between the site and each digitized fault and a user specified attenuation
relationship.

Based on our analysis, the controlling faults for this project are the La Nacion Fault
and the Rose Canyon Fault, located at a distance of about 12 km and 9 km,
respectively, from the site. A summary of nearby faults is shown in Table 1. For our
analysis, we used a 100-km radius and the attenuation relationship by Campbell &
Bozorgnia (1994). The value of maximum probable and maximum credible
acceleration are 0.24 g and 0.42 g, respectively. This is in general agreement with
the California Seismic Hazard Map 1996 prepared by Caltrans (Mualchin, 1996).
According to this map, the alignment is susceptible to peak horizontal acceleration
of about 0.4 g. Therefore, we recommend a design peak ground acceleration (PGA)

. of 0.4 g for the Middie Segment.

The effective seismic horizontal coefficient, k,, used in pseudostatic siope stability
analysis is generally taken as one-third (1/3) to one-half (1/2) of the design peak
ground acceleration (Marcuson, 1981). Therefore, we used k, values of about 0.15
in seismic slope stability evaluation of proposed slopes. See Section 8.1.2 for
discussion of resulits.

8.1.2 Analysis of Seismic Effects

Secondary seismic effects for any site include liquefaction, earthquake-induced
settlements, lateral spreading, and slope instability.

Liquefaction involves & sudden loss in strength of a saturated, cohesionless soil
(predominantly sand) caused by cyclic loading such as an earthquake. This results in
temporary transformation of the soil to a fluid mass. Typically, liquefaction occurs in
areas where groundwater is less than about 9 m from the surface and where the
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soils are composed predominantly of poorly-consolidated fine sands. The
uppermost 3 m of the sandy alluvium in the creek bed of McGonigle Canyon is loose
and the groundwater is high. Therefore, the potential for liquefaction is high in this
area. This condition is shown in Section U-U', Figure 25. As shown in the section,
this alluvium will support up to 27 m of embankment fill. The potential for lateral
spreading of the slopes is high. We recommend that a minimum of the upper 3 m
of the loose alluvium be removed and recompacted. Before construction of the
abutment fills, all fill should be properly keyed into formational soils or-competent
alluviurn to minimize any potential for lateral spreading of the abutment slopes.

Most of the soils along the alignment are formational materials not susceptible to
settlement from seismic shaking. Therefore, seismic compaction along the
alignment is not expected to be significant.

The proposed cut and fill slopes for the alignment are anticipated to be stable under

seismic shaking. The results of slope stability analysis are discussed Section 8.2 and
8.3.

8.2 Cuts and Excavations

The planned grading includes excavation which will result in cut slopes up to
approximately 18 meters in height. Cut areas are shown in yellow in Figure 2 and a
summuary of cut slopes is presented in Table 7. Cut slope inclinations for mainline
SR-56 will be inclined at a gradient of 1:2 (vertical to horizontal). Cuts will expose (in
order of increasing age) fills (Qcf, Qf, Qdf) / alluvium / slope wash, terrace deposits
(Qin, Qf), Landslide Debris (Qis), Eocene sedimentary deposits (Tmv, Tlj). The
majority of the excavated soils should be generally suitable for use in embankment
fills.

8.2.1 Stability -Cut Slopes

We have evaluated the stability of the highest portions of the proposed 1:2 cut
slopes along the SR-56 alignment. Most of the cut slopes will expose primarily the
Mission Valley Formation (Tmv) and La Jolla Group (Tlj) formations. The 18 m high
1:2 cut slope at section F-F' (Station 61+55) was analyzed for static and
pseudostatic seismic stability using the computer program PCSTABLSM, with
strength values our experience with similar soils. A pseudostatic horizontal
acceleration coefficient of 0.15 was used to assess seismic stability. The resuits of
our analyses indicate static factor of safety in excess of 1.9 and seismic factor of
safety in excess of 1.4. All cut slopes in formational rmaterials without adverse
bedding conditions and with slope heights smaller than 18 m are anticipated to have
higher factor of safety than the 18 m high slope. The results of our analyses are
summarized in Table 7, and computer outputs are presented in Appendix D.
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8.2.1.1 Buttress Fills

Based on our evaluation of geologic conditions as shown by the field exploration we
anticipate that about 50% of the slopes have what can be considered as adverse
bedding over at least a portion of the slope. These slopes may need buttressing for
long-term slope stability. The presence of numerous landslides along the alignment
indicate the potential for instability of the adversely bedded slopes. Our field
investigation shows that the geologic conditions along the alignment are quite
variable due to the interfingering nature of the formations. This variability combined
with the observed localized cross-bedding and the constantly changing orientation of
the alignment make it difficult to identify with certainty which slopes would require
buttressing based on the available information.

Due to this uncertainty, we strongly recommend that all cut slopes be carefully
logged and evaluated during grading by a qualified engineering geologist to assess
the need for buttressing. Where needed, we anticipate that the buttress widths will
range between 5-15 m with key depths between 2 m to 3 m. The buttresses should
be constructed in accordance with the standard details presented on Figure 33. We
recornmend a minimum buttress width of 5 m and key depth of 2 m for all adverse
bedding slopes shorter than 7 m in height and the maximum buttress dimensions
(15 m wide and 3 m deep) for the 15 m high slope. The buttress dimensions may
be interpolated at intermediate slope heights. “An analysis of typical buttress fill is
shown in Appendix D. For preliminary budgeting purposes, we suggest that it should
be assumed that 25 to 35 percent of the slopes may require buttressing.

The buttresses will require back cut slopes of 1:1.5 to 1:2. The allowable height and
inclination of temporary slopes should be evaluated in the field during grading by the
geotechnical engineer and engineering geologist.

We recommend that if important existing facilities or utilities are located behind the
immediate vicinity of the proposed buttress excavations, field instrumentation should
be installed to monitor potential movements which may damage these facilities. This
instrumentation may include inclinometers and surface settlerment monuments.

The project geologist should observe all cut slopes during construction. Based on
field mapping during construction, if conditions differ from those anticipated, the
buttress designs and the need for buttressing may require reevaluation.

8.2.1.2 Stabilization Fills

The Mission Valley and La Jolla Group sandstone and siltstones have clayey fines
and, in general, surficial stability should be adequate. Localized areas of erosion
prone soils, if encountered during excavations, may require stabilization fill or other
erosion protection measures.
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8.2.1.3 Slope Maintenance

It should be noted that all graded slopes are subject to possibie surficial erosion and
minor sloughing of the exposed face. Planting of the slope face with appropriate
vegetation and control of surface runoff will minimize this erosion. The slope
surface and subsurface drainage must be maintained, as recommended in this
section, to reduce the potential for slope distress. Any burrowing rodent/animal
population on the slope must be controlled. Burrowing animals promote the
deterioration of the slope by facilitating surface water infiltration that leads to slaking
and surface sliding during prolonged rainy periods.

Irrigation should be sufficient to maintain plant growth, but not excessive. Deep
rooted, drought-resistant shrubs and trees should be considered to assist in
maintaining slope stability; however, large trees should be avoided. A landscape
architect familiar with slope planting should be consulted in this regard, if necessary.

8.2.2 Rippability

In our opinion, the fill and natural surficial soils and slopewash/alluvium along the
alignment can be excavated with light to moderate effort with heavy-duty grading
equipment. Excavation of the sedimentary rock formations in the area will likely
require moderate to heavy ripping. Cemented concretions within the formational
sandstones could cause localized excavation difficulties. Oversize (2 feet or more in
maximum dimension) concretions and some large boulders may be generated from
excavations in the Mission Valley and La Jolla Group Formations.

To provide a possible means of estimating the amount of concretions that may be
encountered during grading, we have totaled the vertical thickness of cemented
layers encountered in bucket auger borings along the project alignment. When
compared to the total depth of those borings (which generally extended
approximately 3 m below proposed grade), the cemented layers were estimated to
represent about 3 percent of the total depth drilled.

8.2.3 Earthwork Grading Factors

Two primary types of materials will be excavated in the cut areas. These include:
minor amounts of overburden and formational soils. Majority of the cut will come
from the formational soils. We recommend an earthwork grading factor of about
0.9 to 1.0 for natural formational materials excavated from the alignment and
reused for the new road fills. These factors are based on a comparison of in-place
densities and compacted fill densities between 90 and 95 % of the maximum dry
density.
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8.3 Embankment

8.3.1 General Description

Embankments will be required for the roadway and bridge approaches. The planned
grading will result in fill slopes up to approximately 27 meters in height. Fill areas are
shown in blue in Figure 2 and a summary of fill slopes is presented in Table 8. Fill
slope inclinations for mainline SR-56 will generally be inclined at a gradient of 1:2
(vertical to horizontal). Abutment fill slopes are proposed at 1:1.5 inclination. Fills
will generally be placed over existing site soils, including alluvium, terrace deposits,
Eocene sedimentary deposits. In a number of locations embankment fills will be
placed in areas of existing landslide debris. The areas where the fill is to be placed
on landslide debris or loose alluviumn, removal and recompaction of the unsuitable
soils will be required as discussed in Section 8.3.2.

Shallow landslides (LS-1, LS-3 through 7) were identified in our investigation in fill
areas (see Table 4). We recommend that these shallow slides be removed to
competent formational material and properly benched in accordance with Caltrans
standard specifications prior to placement of new fill in this area.

Embankments constructed of materials removed from excavations are anticipated
to be predominantly granular in nature, but some moderately to highly expansive
materials are anticipated to be encountered locally. Some soils will require
substantial processing of oversize materials. Appropriate recommendations for
these iterns are provided in Section 12.0.

8.3.2 Removal of Unsuitable Soils and Landslide Debris

In areas to receive compacied fill, unsuitable surficial materials such as loose,
liquefiable, collapsible, or highly compressible soils, or landslide debris, if present,
should be removed before placement of new fill.

Based on our investigation, the soils in the fill areas are generally alluvial or colluvial
deposits consisting of silty and clayey sands. No areas of highly compressible peat
or soft clays were encountered in our borings. The granular alluvial soils are
generally loose and would undergo settlement due to embankment fill loads.
However, due to the sandy nature of the soils, a major portion of the settlement is
expected to be completed in 30 to 60 days depending on the fill height.

After clearing and stripping of vegetation and debris, the surface should be
excavated to a minimum depth of 0.6 m before placement of new fill. The exposed
surface should be proof-rolled with loaded heavy equipment. Any areas of loose or
yielding soils should be overexcavated and recompacted. Any soils which cannot be
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compacted or are otherwise unsuitable for the planned use should be excavated and
disposed of. The exposed surface should then be scarified and compacted to the
specified density before placement of new fill.

A total of 12 landslide areas were identified along the alignment, out of which two
areas are offsite (LS-6 and LS-7) and are not anticipated to affect the alignment.
Existing landslides are summarized in Table 4.

Four shallow slump type slides (LS-1, LS-3, LS-4, and LS-5) are located in the areas
of the proposed grading. These materials should be removed and replaced with
compacted fill. The extent of removal should be determined in the field by the
geologist.

Three landslides within the formational soils (LS-2, LS-10, and 1S-11) were
identified along the proposed alignment during this investigation and are discussed
in Section 7.1.3.

Three potential landslides (L.S-8, LS-9 and LS-12) are inferred from aerial
photographs but no data are available to confirm the depth or extent of the sliding.

Most of the landslide material within the limits of the grading, if confirmed, will have
to be removed. Only limited investigation was done at each of the landslides and
definitive data on the depths and areal extents of the slides are not available.
Detailed calculations of slide stabilization measures are not warranted. Typical
removal zone is shown in Figure 35. Preliminary calculations indicate that. the
following approximate volumes of removal of the landslide debris within the zone of
influence of new fill:

Slide Designation Estimated Volume
Cubic Meters
1LS-2 43,000
1S-10 165,000
LS-11 90,000

In addition to the landslide materials, debris fills and other undocumented fills are
present along the alignment. These fills are summarized in Table 5. All
undocumented fills and debris fills shall be removed before placement of new fill.

8.3.3 Slope Stability - Fill Slopes
We have evaluated the stability of the highest portions of the proposed 1:2 fill slopes

along the SR-56 alignment. The 27 m high 1:2 fill slope at Section U-(I' (Station
96+40) was analyzed for static and pseudostatic seismic stability using the
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computer program PCSTABL5M, with strength values based on our experience with
similar soils. A pseudostatic horizontal acceleration coefficient of 0.15 was used to
assess seismic stability. The results of our analyses indicate static factor of safety of
about 1.5 and seismic factor of safety in about of 1.1. The 27 m high abutment
slope is proposed at 1:1.5 slope. We estimate that the factor of safety of this 1:1.5
slope will be less than 1.5. This should be addressed in the Structure Foundation
Report for McGonigle Creek bridge.

We also analyzed the 27 m high 1:2 fill slope for seismic stability assuming that
upper 3 m of loose alluvium liquefies during a maximum credible earthquake. This
analysis indicates a factor of safety of less than 1. We recommend that as a
minimum, the upper 3 m of alluvium be removed and recompacted before
placement of the abutment fill. Typical recommendations for a key at the toe of fill
slopes over natural slope or alluvium is shown in Figure 34.

All 1:2 fill slopes with slope heights smaller than 27 m are anticipated to have higher
factor of safety than the 1.5 static and 1.1 seismic. Typical computer outputs are
presented in Appendix D.

8.3.4 Settlement of Embankments

The construction of embankments will cause settlement of foundation soils. The
settlement characteristics of foundation soils were evaluated based on soil types
encountered and results of field blow count of soils encountered in our borings. For
areas receiving the maximum fill depth of 27 m, the estimated settlement ranges
between 10 cm and 30 cm depending on the amount of alluvium present. For
areas where new fill is placed directly on formational soils, settlement in the
underlying soils may be estimated to be 4 to 6 mm per m of fill. For areas with up
to 5 m of alluvium, the settlement is estimated to be 8 to 12 mm / m of fill placed.
Due to the presence of overconsolidated formational soils or primarily granular
alluvium, these settlements are expected to occur within a period of 30 days
following embankment construction.

8.4  Earth Retaining Systems

Construction of one retaining wall along the north side of SR-56 between the start of
the alignment (at Sta. 45-+13.527) and Sta. 48+00 is planned. The wall wilt retain a
1:2 existing fill slope and will have a maximum height of about 3 m. The details of
retaining wall have not been finalized. As shown in Section A-A’, the wall will be
supported on existing engineered fill.
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8.4.1 Allowable Bearing Pressure

Based on soil conditions discussed in Section 7.2, for spread footings supported in
compacted fill, we recommend a maximum allowable toe pressure as follows:

Qu= 90+ 69B

where q,; = allowable bearing capacity (kPa), and B = footing width (meters). This
equation assumes a minimum footing embedment of 0.6 m below the lowest
adjacent grade. All fills should be compacted in accordance with Caltrans Standard
Specifications for structural backfill. This bearing pressure is applicable for level
ground conditions where a minimum of 4 m of level ground is present in front of the
retaining wall footing.

For footings supported in the formational soils, we recommend a preliminary
nominal allowable bearing capacity of 300 kPa. This equation assumes a minimum
footing embedment of 0.6 m below the lowest adjacent grade.

8.4.2 Lateral Resistance of Retaining Wall Footings

In general, footing resistance to lateral loads is provided by a combination of
frictional sliding resistance at the footing-soil interface and passive soil resistance on
the side of the embedded portion of the footing.

A sliding friction coefficient of 0.35 may be used for design. An equivalent fluid
density of 5,606 kg/m’ may be used for lateral passive soil resistance for footings
poured neatly against competent, undisturbed native material or footings backfilled
with 95% compacted fill. Both sliding and passive resistance may be used in
combination without reduction.

8.4.3 Lateral Earth Pressures

8.4.3.1 Static Wall Pressures

Lateral soil pressures acting on the walls are dependent on the amount of wall
deflection which is allowed to occur. Active earth pressures can be used for
analyzing walls that can yield at least 0.6 cm laterally for each 3 m in vertical height
under the imposed loads. For active and at-rest conditions, we recommend the
following lateral earth pressures:
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Backfill Slope Active Pressure (kPa/m) At-Rest Pressure (kPa/m)
Level 6 9
12 7 11
1:1.5 10 15

8.4.3.2 Seismic Wall Pressures

In general, walls designed for static lateral earth pressures have - performed
satisfactorily in past earthquakes. If required, seismic wall pressures may be
estimated using the method of Mononobe-Okabe for cantilever walls (Seed and
Whitman, 1970; and Whitman and Christian, 1990) for cantilever walls. In this
method, the additional loads are estimated by a lateral pressure coefficient of 0.75
times the effective ground acceleration. Based on a peak ground acceleration of 0.3
g, we recommend an additional lateral soil pressure equivalent to a fluid pressure of
320 kg/m’ per meter of wall height for cantilever walls. This dynamic pressure may
be applied as a horizontal force at a height of 0.6 times the wall height from the base
of the wall.

All of the above pressures assume that the wall has adequate drainage provisions to
prevent the buildup of hydrostatic pressures in the soil backfill. The drainage system
should be designed in accordance with Caltrans Standard Plan BO-3, Detail 3-1.

8.5 Culvert Foundations

Improvements to the alignment will include construction of culverts. However, the
location and details of these culverts have not yet been finalized. The following
general guidelines can be used for the design of culverts:

¢ Field and laboratory data indicate that the foundation soils, in general, will have
adequate bearing capacity to support the culverts. In some areas, removal and
recompaction of loose alluvial soils may be required to minimize post-
construction settlements.

* The culvert should be designed to support the weight of the overburden and
traffic surcharge. The overburden pressure on the pipe can be calculated by
multiplying the unit weight of the soil cover by the thickness of this cover. For
design purposes, a soil density of 2,000 kg/m’ may be used.

» Caltrans Standard Plans and Specifications should be followed in the preparation
of soils for the placement of culverts or other buried pipes and during backfilling
operations. Corrosion characteristics and protection recommendations are
discussed in Section 12.5 of this report.
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8.6  Minor Structure Foundations

No soundwalls or other minor structures are currently identified along the alignment.
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9. MATERIAL SOURCES

Off-alignment borrow areas are not planned for this project. If a shortage of material is
anticipated during grading operations, road grades will likely be adjusted such that the
project grading will balance. [f however, road grades cannot be adjusted to
accormmodate. a projected shortfall, many potential borrow areas exist within the
undeveloped lands that border the alignment. In addition, if the easterly-adjacent
Black Mountain Road Segment is constructed concurrently, any excess from that
grading (if available) could be utilized within the Middle Segment.
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10. MATERIAL DISPOSAL

In general, grading for the Middle Segment is designed to balance. At this time it is
anticipated that road grades could be adjusted to accommodate any excess material
generated. Since it is anticipated that off-site soil disposal areas will not be required
for the proposed grading, investigation of potential sites was not in our scope of work.

The extensive debris fills within the project alignment (as discussed in Sections 4.3 and
7.1.1.1 of this report), composed of organic and inorganic trash and debris, are
unsuitable for use in fills or in areas to receive new fill. This material will require
removal and off-site disposal. The contractor should include the cost of removal and
disposal of this material in the project bid.
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11, CONSTRUCTION CONSIDERATIONS
11.1 Construction Advisories

During our subsurface investigation, cobble to boulder sized material were
encountered in our explorations in the Lindavista Formation (Qln) and portions of
the Mission Valley Formation (Tmv). The contractor should be made -aware that
boulders up to 0.6 m or larger may be encountered in excavations within these
units. In addition, oversize materials may result from the excavation of cemented
zones of formational soils. This may result in difficulty in excavation and require
special equipment, handling, and processing of oversize materials. Large amounts
of debris fills are present in many of the canyon areas along the alignment, as
summarized in Table 5. These materials will require removal and offsite disposal.

11.1.1 Excavation and Embankment Construction

Based on our field exploration, excavated soils will consist of a variety of soil types.
The majority of excavated soils will be derived from the La Jolla Group (T1j), with
significant quantities also generated from the Mission Valley Formation (Trmv),
Lindavista Formation (Qln) and Stream Terrace Deposits (Qt). Minor amounts of
Alluvium/Slopewash (Qal, Qsw), fill soils (Qf, Qdf), topsoil, and residual clays will also
be excavated. The distribution and layering of the various units along the centerline
is illustrated in the Geologic Profile of SR-56 Centerline, Figure 4. The location of
the cobble and boulder layers is illustrated graphically on the section. Al soils
should be rippable with moderate to heavy effort using heavy-duty grading
equipment.

The majority of the excavated soils, (with the possible exception of some of the
oversize rock generated from the QIn, and Tmv Formations, and debris fills) may be
used in embankment fills provided recommendations contained in Section 12.0 of
this report are followed,

The cut and fill slopes will be susceptible to erosion if exposed to surface runoff.
Slope protection and maintenance should include planting with deep-rooted, light
weight, and drought resistant vegetation. If work is done during periods of rain, the
contractor will have to make provisions to control the flow of water through the work
area and to maintain a dry excavation. Surface drainage should be controlled along
the top of slope to avoid water run-off running into the excavation and eroding the
slope face.

Mo surcharge loads, such as the weight of heavy equipment should be placed within

1.5 m of the top of the excavation. Care should be taken during excavation to avoid
removing support for any existing improvernents, such as foundations, pavements
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and buried utilities. Where there is insufficient space for sloped excavation, or where
existing improvements require protection, shoring should be used.

11.1.2 Buried (tilities

Known underground utilities along the alignment include those along the existing
Rancho Santa Fe Farms Road (Sta. 82+40). A water line and sewer line are buried
under the east side of the roadway pavement. Underground power (and possibly
communication) lines are indicated to be present beneath the sidewalk on the west
side of the road.

Within McGonigle Canyon, a City of San Diego sewer easement crosses the
alignment about Sta. 97+20 in the canyon-bottom area. A 0.5-m diameter sewer
pipe is buried within this easement. Other utilities could be present in other areas of
the alignment. The contractor should perform independent utility research to
confirm the location of all utilities, and take measures to protect-in-place or relocate
utilities as necessary prior to project construction.

11.1.3 Remnants of Previous Construction

Construction of this improvement project may require the removal of existing
facilities, including pavements, fencing, buried utilities, uncompacted fills, and other
improvements.

11.2 Hazardous Waste Considerations

We did not observe any evidence of contamination of subsurface materials in our
borings and test pit excavations.

11.3 Differing Site Conditions

Environmental restrictions precluded performing subsurface explorations in some
areas of the proposed alignment. Our characterization of the site is based on the
results of our field explorations, geologic analyses of cross-sections, and
interpolation between exploration locations. If field conditions during construction
appear to be different than is indicated in this report, we should be notified
immediately so that we may assess the impact of such conditions on our
recommendations.
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12. RECOMMENDATIONS AND SPECIFICATIONS
12.1 Site Preparation

All areas to receive fill should be stripped of existing pavements, cleared of any
structures, all existing vegetation, debris, landslide materials, and other unsuitable
materials in accordance with Section 16 of Caltrans Standard Specifications. All
debris fills and/or deleterious material encountered during the clearing operations
should be removed from the site.

After clearing and stripping, the surface should be excavated to a minimum of 0.6 m
before placement of new fill. The overburden soils may have to be excavated up to
1.2 m due to presence of large-size cobbles. The exposed surface should be proof-
rolled with loaded heavy equipment. Any areas of loose or yielding soils, should be
overexcavated and recompacted. Any soils which cannot be compacted or are
otherwise unsuitable for the planned use should be excavated and removed off-site.
The exposed surface should then be scarified and compacted to the specified
density before placement of new fill.

12.2 Subgrade and Foundation Treatment

A minimum relative compaction of 95 percent must be obtained for the subgrade
soils to a minimum depth of 15 cm below the grading plane for the width between
the outer edges of shoulders, whether in fill or in excavation. In addition, for the
width of the traveled way plus a distance of 0.9 m horizontally beyond, the subgrade
materials to a depth of 0.75 m below the finished grade should also be compacted
to at least 95 percent relative compaction, whether in embankment or excavation.

Except for structural approach fill, embankment compaction and excavation should
conform to Sections 19-5 and 19-6, respectively, of Caltrans Standard
Specifications. An additional specification is that material with dimension greater
than 0.45 m should not be placed as fill but should be placed in windrows deeper
than 0.9 m below proposed grades along the freeway centerline (underlying the
median area) or crushed for use as subbase or base. Nesting of windrows should
not be permitted; at least 0.9 m vertically of material less than 0.45 m) should be
placed between windrows.

Embankments within 46 m of bridge abutments should be considered structural
approach fills and should conform to Section 610.4 of the Caltrans Highway Design
Manual. An additional specification is that material with a dimension greater than
7.5 ¢m should not be used in structural approach fills.

Backfill behind abutments and around the side and tops of footings should be
compacted to a minimum of 95 % relative compaction.
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Cobbly conditions are anticipated at or near foundation level for some of the
proposed areas along the alignment. Some processing of backfill will be required to
remove large cobbles and boulders.  All backfill below the bottom of footings
should have a maximum particle size of 7.5 ¢cm and be compacted to a minimum of
95 % relative compaction.

12.3 Structural Pavement Sections

We understand that Caltrans will provide recommendations for pavement sections of
the roadways for the Middle Segment of SR-56 Project. Based on the results of
laboratory testing, the R-values ranged from 8 to 19. We recommend an R-value of
10 for preliminary pavement design.

12.4 Material Specifications

In general, earthwork should be performed in accordance with Sections 6 and 19 of
the Caltrans Standard Specifications. Any soils used within 1.2 m of finished grade in
pavement areas should have a minimum R-value consistent with the pavement
design.

Recommended structural pavement materials should conform to the specified
provisions in the Caltrans Standard Specifications including grading and quality
requirements, shown below:

» Aggregate Base (AB) should be Class 2 and should conform to Section 26 of the
Standard Specifications.

¢ Aggregate Subbase (AS) should be Class 4 and should conform to Section 25 of
the Standard Specifications.

¢ Treated Permeable Bases shall be asphalt treated permeable base (ATPB) and
should conform to Section 29 of the Standard Specifications.

+ Portland Cement Concrete Pavement (PCCP) should conform to Section 40 of
the Standard Specifications. The PCCP materials (pavement, structures, minor
concrete) should conform to Section 90 of the Standard Specifications.

o Asphalt Concrete (AC) for pavement should be Type A and conform to

Section 39 of the Standard Specifications. Asphalt concrete specimens should
be tested for surface abrasion in accordance with California Test 360.

12.5 Corrosion Investigation
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Five representative samples of the subsurface soils encountered at the site were
tested to evaluate the corrosion potential of soils. The tests include pH, electrical
resistivity, soluble chioride and sulfate concentrations characteristics. Results of the
corrosivity tests performed are presented in Table 10.

The pH of the soil samples ranged from 6.7 to 7.7. The water soluble chloride
content ranged from 37 ppm to 336 ppm. The water soluble sulfate content ranged
from 122 to 247 ppm. The minimum electrical resistivity ranged from 280 to 580
Ohm-cm,

Section 3-1 of Caltrans Memo to Designers defined a corrosive area as “an area
where the soil contains more than 500 ppm of chlorides, more than 2,000 ppm of
sulfates or has a minimum resistivity of less than 1,000 Ohm-centimeters.” Based
on this Caltrans criteria, the on-site soils have high corrosion potential to buried
metals in contact with on-site soils. We used CULVERT3 program (dated 4/16/94)
by Caltrans to estimate the service lives of CSP culverts for different samples tested
for corrosion potential. If soils different than those tested are used for backfilling
culverts, additional corrosivity testing should be considered. Table 11 presents a
summary of corrosion characteristics of the soils along the proposed alignment and
provides recommendations for pipe selection and alternative culvert materials based
on Section 854.3 of the Highway Design Manual (1995).

The water soluble sulfate content indicates that Type II cement may be used for
concrete in contact with native soils.

13. APPENDICES
The following is a list of appendices attached in this report:

Appendix A Field Exploration

Appendix B Laboratory Testing

Appendix C EQFAULT Computer Qutput
Appendix D PCSTABL5M Computer Output
Appendix E References
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TABLE 1

SUMMARY OF NEARBY FAULTS
MIDDLE SEGMENT
STATE ROUTE 56 PROJECT
Fault Fault Maximum Maximum
Abbreviated Fault Name Type Distance Credible Probable
{km) Earthquake | Earthquake
Magnitude Magnitude
La Nacion Dip Slip 12 6.5 4.2
Rose Canyon Strike Slip 9 7.0 5.9
Newport - Inglewood - Offshore Strike Slip 30 7.1 5.9
Coronado Bank - Agua Blanca Strike Slip 31 7.5 6.7
Elsinore Strike Slip 45 7.5 6.6
San Diego Trough - Bahia Soledad Strike Slip 46 7.5 6.2
Catalina Escarpment Strike Slip 72 7.0 6.1
Coyote Creek (San Jacinto) Strike Slip 81 7.0 6.1
Casa Loma - Clark (San Jacinto) Strike Slip 83 7.0 7.0
San Clemente - San Isidro Strike Slip 78 8.0 6.5
Hot Springs - Buck Ridge (San Jacinto) Strike Slip 85 7.0 6.1
Palos Verdes Hills Strike Slip 88 7.2 6.2
Borrego Mountain (San Jacinto) Strike Slip 94 6.5 6.2
Glen Helen - Lytle Creek - Claremont (San Jacinto) Strike Slip 96 7.5 6.7

Note: Fault data is from Blake (1996).
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TABLE 2
REFUSAL CONDITIONS FOR TEST EXPLORATIONS

MIDDLE SEGMENT
STATE ROUTE 56 PROJECT
EXPLORATION EXPLORATION | TARGET DEPTH | REFUSAL DEPTH
TYPE NUMBER (meters below (meters below
Surface) surface)
Bucket Auger MGD-BA-8 19.8 18.6
MDG-BA-23 21.3 21.0
MGD-BA-27 19.8 19.8
MGD-BA-34 16.8 16.7
MGD-BA-35 7.6 7.0
Backhoe Test Pit MGD-TP-77 N/A 2.4
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TABLE 3

GROUNDWATER OCCURRENCE IN TEST EXPLORATIONS

MIDDLE SEGMENT, STATE ROUTE 56 PROJECT

Exploration Surface Groundwater Groundwater Geologic
Number Elevation Depth Elevation Unit
{meters) (meters) (meters) .
MGD-BA-6 96.5 22.9 73.6 La Jolla Group
MGD-BA-7 80.3 12.5 (perched) 67.8 La Jolla Group
15.8 64.3
MGD-BA-8 81.2 16.5 64.7 La Jolla Group
MGD-BA-12 52.7 12.1to 154 40.6t0 37.3 La Jolla Group
{perched)
MGD-BA-19 96.4 6.7 to 8.2 (perched) 89.7 to 88.2 La Jolla Group
MGD-BA-20 98.4 7.0t0 8.8 (perched) | 91.4t089.6 La Jolla Group
MGD-BA-21 52.5 12.5 40.0 La Jolla Group
MGD-BA-22 53.3 14.7 38.6 La Jolla Group
MGD-BA-27 97.9 17.4 to 18.2 79.710 80.5 La Jolla Group
{perched)
MGD-BA-33 51.0 7.9 (perched) 43.1 La Jolla Group
MGD-BA-34 54.6 12.3 (perched) 42.3 lLa Jolla Group
MGD-BA-42 1053 7.2 to 7.5 (perched} 97.5t097.8 Landslide
Debris

MGD-BA-43 81.6 12.5 69.1 Alluvium
MGD-HSA-3 43.7 9.8 33.9 La Jolla Group
MGD-HSA-6 68.0 1.8 66.2 Alluvium
MGD-HSA-7 69.0 2.1 66.9 Alluvium
MGD-HSA-8 70.0 3.7 66.3 Alluvium
MGD-HSA-g 74.2 0.3 73.9 Alluvium
MGD-TP-16 705 3.4 67.1 Alluvium
MGD-TP-48 75.7 4.0 71.7 La Jolla Group
MGD-TP-54 58.7 2.4 56.3 Fill
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SUMMARY OF EXISTING LANDSLIDES

Estimated | Estimated {Estimated
Landslide Depth of Area of |Removal Potential Impact
No. Station No. Description Explorations Removal | Removal {Volume *** on Project Recommended Mitigation
From To {m) {m?) {m%
Slide debris sheuld be removed ang
recompacted during grading, cuts
should be observed by an engineering
geologist for adverse geciogic
Indicates potential for slope jcanditions, may reguire stabilization flf
Landslide o riatural slope, in area of instability when making alorig all or portions of the proposed
LS-1 CVR* 12440 | CVR*13+15 [proposed cut aiong CVR realignment MGD-BA-38 Upto3dm 3.060 6,000 proposed cuts along CVR  [road cut
Slide debris should be removed and
recompacted pricr to placing abutment
fill, keyed at toe and benched into
formation, removals shouid be
Series of L.andslides (or possible landslides} in Could adversely affect inspected by an engineering geologist,
il area, West Abutment of Ganzales Creek stability of West Abutment, coutd require an estimated 43,000
LS-2 56+20 57450 Bridge MGD-BA-33, 34 Upto10m 8,000 43,000 |Gonzales Creek Bridge cuble meters of removal and
Slide shouid be removed prior to
placing embankment fill, remaovals
Unsuitable material to should be inspected by an engineering
Small possibie landslide, Jikely shatlow slump receive embankment fif}, geclogist, could require an estimated
in slopewask: soils, undelies sloping canyon dure to stability and 6C0 cubic meters of removal and
L83 57+60 67+80 wall to receive embankment fill No expiorations <3 200 <600 jsettlement considerations recompaction
Slide should be removed prior ta
Placing ermbankment fill, removals
Unsuitable material to should be inspected by an engineering
Likely long, shallow sfumg in coliuvial receive embankment fill, geologist, could require an estimated
{slopewash} sails at base of naturai slope due te stability and 4,000 cubic meters of removat and
1S4 88+80 65465 adjacent to alluvial drainage, in fill area No explorations <4 1,000 <4000 [settternent considerations  [recompaction
Slide should be removed prier to
[piacing embankment #ll, removals
Likely small, shallow siump in coliuvial Unsuitable material to should be inspected by an engineering
(sfopewash) scils at base of natural slope receive embankment fil, geolagist, could require an estimated
adjacent to aliuvial drainage, in area to due to stability and 1,200 cubic meters of remaval and
LS-5 72+50 72+80 receive embankment fill Mo explorations <3 400 < 1,200 [settiement considerations recompaction:
Two suspected small slides in colluvium at
base of natura! slope adjacent to alluvial
drainage, outside area of proposed project ‘ Qutside proposed grading, no action
LS-& 73+50 74+50 grading MGD-TP-42 NR™ NR NR No impact ta project required
Twe suspected smail slides 0 colluvium at
base of natural slope adjacent to alluviai
drainage, outside area of proposed projact Qutside proposed grading, no action
L&7 75+50 79+50 grading No expiorations NR NR NR No impact to project reguired
Geuotechnical Cesign Report
Midd!e Segment, SR-56 Prepared by Group Delta Consultarts, 2/22/99
Page 1 0f2 Project No. -181-02

San Diegn, CA
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g V/ ;_N_; SUMMARY OF EXISTING LANDSLIDES
|
2 &
> ol
Estimated | Estimated |Estimated
Landsiide Depthof | Areaof |[Removal Potentlal Impact
No, Station No. Description Expicrations Removal | Removal {Volume** Recommended Mitigation
From To {m} {m% {m%)
Slides in area of grading should be
Unsuitable material to remaved prior to placing embankment
raceive embankment fill or  [fill, rermovals should be inspected by an
to be left in place in cut engineering geologist, could require an
Three suspected landslides, two of which are areas, due to stability and  {estimated 13,500 cubic meters of
LS-8 S0+40 92+20 in areas of proposed cut/fil grading MGD-1P-22 Upto4m 4,500 13,500 [seltlement considerations  [removal and recompaction
Slide debris in area of infllience of
embankment fill should be rermoved
prior to placing fill, removals should be
Suspected fandslide just south of toe of Ifthe slide moves could inspected by an engineering geclogist,
embankment fil, West Abutment McGonigle remove support below toe offvalume of removai and recompaction
LS89 95+20 O6+20 Creek Bridge No explorations Unknown | Unknawn | Unknown |embankment fill ) unknown,
Slide debris in area of influence of
embanionent fill should be remaved,
keyed, and benched prior to placing
Landslide urder East Abutment of McGonigle new fill, rernovals should be inspected
Creek Bridge, and very latge landstide to the Could adversely affect by an engineering geclogist, volume of
north under toe of embankment fill at same MCB-HSA-1; stability of East Abutment, {removal and recompaction up to
LS-10 97+30 9930 bridge abutment MGD-BA-8, 43 Upio20m| 10,500 165,000 [McGonigle Creek Bridge 165,000 cubic meters.
Slide debris in area of influence of
embankment fi should be remaved,
keyed, and benched prios to placing
new fill, removals should be inspected
Large slide which crosses the alignment in a Couid adversely affect by an engineering geologist, volume of
cut-fill transition area, cut planned at the head MGD-BA.5, 42, stability of cuts and filis in ~ {removal and recompactior up to 90,000
LS-11 99+50 160470 of siice, fii pianned in middle of slide MGD-TP-9 Uptc13mi 16,000 90,000  |this arez cubic meters.
Slide debris in area of infiuence of
embarikment fill should be refmoved,
Could adversely affect keyed, and benched prior to placing
stability of fill in this area as |new fill, removais should be inspected
Suspected landslide scuth of proposed well as stability of southwest [by an engineenng geologist, volume of
Camino Ruiz Undercrossing, fill planned at abutment, Caming Ruiz removal and recompaction up to 4,600
LS-12 107+60 108+90 head of siide No explorations <3 1,200 <4,000  [Undercrossing cubic meters
NOTES:
* Carmel Valley Road !
* NotRequired
™ These estimates ate approximate based on available data, These estimates cauld vary by 230%.
Gectechnical Design Repart
Middle Segment, SR-56 Prepared by Group Defta Consultarits, 2/22/49
Page 2 of 2 Profect No. 1-181-02

San Diego, CA
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SUMMARY OF EXISTING FILLS
ESTIMATED ESTIMATED
STATION GENERAL TYPE OF AREA? DEPTH? {INDERLYING
NUMBER' LOCATION FILL (sq. meters) {meters) GEOLOGIC UNIT
45+13 to 49430 Bell Valley compacted fill 13,500 up to 10 alluvium or La Jolta Group
54480 to 55+40 lower hillside uncompacted fill 2,800 up to 1 surficial soils
(over La Jolla Group)
55+15 to 55+90 side cyn. drainage debris fill 3,000 up to 6.5 alluviumn or La Jolla Group
67+35 to 68+20 side cyn. drainage debris fill 3,000 upto 1.5 alluvium
70+05t071+75 side cyn. drainage debris fill 5,000 upto 3 alluvium
70+60to 71+40 lower hillside uncompacted fill 850 upto 1 surficial scils
{(over La Jolla Group)
73+40to 77+00 small ridgetop areas uncompacted fill 8,500 upto 2 surficial soils
(over La Jolla Group)
76+95 to 77+65 hillside drainage uncompacted fill 850 upto3 surficial soils and alluvium
{over La Jolla Group)
81+00to 81+55 flanks of ridgetop uncompacted fill (locally 4,000 up to 2 surficial soils
with debris) (over La Jolla Group)
81+90to 82+20 ridgetop areas uncompacted fill 1,200 upto 1 surficial soils
{with organics) (over Mission Valley Fmn.)
uncornpacted fill surficial soils and/or Mission
82-+20 to 82460 ridgetop areas {possibly compacted 3,300 up to 3.5 Valley Fm. or La Jolta Group
beneath RSFFR*)
uncompacted fill (locally
82+60 to 83490 flanks of ridgetop with debris and organics) 6,500 upto3 surficial soils and/or La Jolla
Group

Note: Fills along the alignment incorporating an estimated surface area of less than 600 square meters are not included in this table.
' Approximate range of station numbers wherein fills encroach into proposed limits of grading for alignment.

? Approximate area within proposed grading limits underlain by fill

> Depth estimated by test explorations and/or surface observations.

* Rancho Santa Fe Farms Road




L
;cmoz;

= TABLE 6
SUMMARY OF SOIL PARAMETERS
MIDDLE SEGMENT
STATE ROUTE 56 PROJECT
Material In-Place Density Cohesion Friction Angle
(kN/m’) (kPa) {Degrees)
Fill 19.6 12 30
 Alluvium /

Colluvium (SANDY) 19.0 0 30

Alluvium / :

Colluvium (CLAYEY) 19.0 5 25
FORMATION
(Trmv /T1j)

Cross Bedding 20.5 14.4 33

Clay Bedding 20.5 5.0 12
Notes:
1. Assumes all fill compacted to a minimum of 90% dry density determined in accordance with CALTRANS standards.
2. Clay bedding values are also applicable for clay seamns within bedrock units.
3. The parameters are based on existing data along the alignment and our experience. They may be modified after

completion of the laboratory testing.
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s TABLE 7
SUMMARY OF PROPOSED CUT SLOPES

SLOPE BEGINNING HIGH PT. ENDING MAXIMUM SLOPE BEDDING @ RELEVANT MAXIMUM SLOPE
DESIGNATION STATION STATION STATION HEIGHT (m) FACES CONDITION X-SECTION INCLINATION
Co1 50+05 50470 51420 6 SE A B-B' 1.2
€02 51485 52460 55+10 12 SE A c-C 1:2
C03 56+00 56+50 56490 4 SE A N/A 12
C04 Bg+25 59.+80 60+05 15 SE F E-F 1:2
Co5 58+40 59400 59465 5 NwW A E-E' 1:2
Cco6 60+25 61+60 63400 18 SE F F-F 1:2
co7 60+20 61+20 63+05 6 NwW A F-F 1:2
C08 66430 67 +45 67+75 8 SE A i-I 12
C09 68+20 69+00 69+45 12 SE F J-J' i:2
C10 70+46 70+80 71400 4 SE ND K-K' 1:2
Ci11 71+70 T2+10 8+25 15 MW F Ll 1:2
C12 74+55 T7+10 78+40 8 SE F N-V¥ 1.2
C13 80+75 81+80 B2+70 7 NW F p-p 12
Cl4 81+25 82420 83+35 8 SE A PP 12
C15 B84+40 85+00 B6+15 8 S A R-R' 1:2
C16 84+60 85+70 86+60 12 N A R-R' 1:2
C17 87+35 87+60 88-+00 2 S ND N/A 1:2
cis 88+70 89+35 90435 8 NE A 58 1:2
C19 89405 90450 91+60 16 SW A S-8' 1:2
C20 92420 92+80 03+60 6 NE F T 1:2
C21 02445 93+10 94400 11 SW A T-7 1.2
22 99420 99450 99+80 2 SwW ND N/A 1:2
23 99455 100+20 103400 7 NE A VAT 1:2
C24 101+40 103+10 103480 13 Sw A W-W' 1.2
25 104+45 104+70 105+10 2 NE ND NA 12
26 104+ 80 105+20 105+60 1 Sw F N/A 1:2
27 108+00 108+50 109+00 6 SwW F Y-y 1:2
NOTES:

1. Stationing and slope heights are approximate..
2. “A” = Adversely becided clay layers observed. “F" = No adversely bedded clay fayers observed. “ND” = No data.
3.  For adversely bedded slopes, buttressing may be required, see Section 8.2.1.1 of the text.




TABLE 8
SUMMARY OF PROPOSED FILL SLOPES

SLOPE BEGINNING HIGHPT. ENDING MAXIMUM SLOPE RELEVANT  MAXIMUM SLOPE
DESIGNATION STATION  STATION  STATION  HEIGHT (m) FACES X-SECTION  INCLINATION

Fo1 50--00 554-55 56+60 i1 SE DD 1.2
FO2 56+60 57+25 58+40 i3 SE N/A 1:2
F03 . 59+60 59+90 60+20 6 S WA 1:2
Fo4 63+05 65+60 68+20 12 SE G-@', H-H', BT 1:2
F05 63+90 65+90 66+25 10 NW H-H 1:2
FO6 68+50 70+60 71+70 15 SE JJ, KK 12
Fo7 69+45 70400 70+40 g MW N/A 12
Fo8 71+190 73+50 74455 10 NW L-L 12
Fog 78+20 784-80 80+70 18 SE o0 1:2
F10 78+40 79+65 81+25 13 Nw oo 1:2
F11 82475 84+10 84+60 12 SE @-Qr 1.2
Fi2 834+40 84+10 84+40 6 NwW Q- 12
F13 86+15 86+55 87+35 7 N N/A 12
Fl4 86+60 87+55 88+70 11 S N/A 12
Fi5 88+00 88+40 89+05 6 N MN/A 1:2
Fi6 91+00 91+50 92+15 7 SW N/A 12
F17 91+55 92-+30 92445 6 NE N/A 1.2
F18 93+60 86+40 96+80 27 SW a-u 1.2
F19 94-+00 96+40 96+80 19 NE - 12
F20 97+30 29+00 99455 16 Sw N/A 1.2
F21 97+40 a7+70 59+20 26 NE N/A 1:2
Fa2 89+80 100+30 101440 9 NE Vv 1:2
F23 103+00 103+75 104+45 6 sSw N/A 1.2
F24 103+85 104+40 104+75 <2 NE B/A 1:2
F25 105+10 105+60 109+00 5 SW XX 1:2
F26 105+860 106+90 108+00 <2 NE N/A 1:2
NOTES:

1. Stationing and slope heights are approximate.. .
2. Stability analysis indicates that a 1:2 slope with & maximum height of 27 m over compacted allwium has a minimum factor of safety of 1.5 static and 1.1 sejsmic.
3. All other slopes have a higher factor of safety than the 27 m high slope.
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TABLE 9

SUMMARY OF R-VALUE TEST RESULTS

MIDDLE SEGMENT, STATE ROUTE 56 PROJECT

Exploration Station Offset * Sample uscs Equilibrium Equilibrium
No. No. * Depth Soil Type R-Value R-Value
{m) By Exudation By Expansion
MGD-BA-10 68+98 42mlLT 4.9-5.2 SC 19 19
MGD-BA-7 95+94 38mlLT 4.6-4.9 SM 21 8
MGD-BA-5 100+18 51 mRT 7.6-7.9 CL 22 16
MGD-BA-1 108444 38mlLT 2.4-2.7 SM 15 --

* Metric station and offset referenced from the centerline of SR-56




dNOY.

TABLE 10
SUMMARY OF CORROSION ASSESSMENT
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT

Soll Sample Corrosivity Relnforced Estimated Minimum Gauges
Location Test Results Concrete Pipe (RCP) for 50-yr Service Life
of Metal Pipes
Boring/ Depth Station Offset pH Minimum Chioride Sulfate Est. Years | Minimum Csp CAP CASP

Test Pit No. No. Resistivity to Cement

(m) {Ohm-cm) {(ppm) {(ppm) Corrosion Type
MGD-BA-9 1.8-2.1 68+37 19mRT 6.7 300 37 247 > 50 Il gr= * *
MGD-BA-10 4.9-5.2 68+98 42mlLT 7.3 280 70 156 > 50 1i G+ * *
MGD-BA-18 4.0-4.3 77+40 26mLT 7.7 580 84 132 > 50 It 16%* * *
MGD-BA-20 2.1-2.4 82+39 44mLT 7.5 . no data 336 222 > 50 I 14** * *
MGD-BA-7 4.6-4.9 995+94 | 38mlLT 7.0 320 54 173 > 50 il 10%* * *

Notes:

* Indicated metal culverts should not be used due to corrosive conditions
** Requires bitumen coating

CSP = Corrugated Steei Pipe

CAP = Corrugated Aluminum Pipe

CASP = Corrugated Aluminized Steel Pipe
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LEGEND
Proposed Fill Area

] Proposed Cut Area
T Approximate Cut/fill Transition
Approximate Test Pit Location
& Approximate Bucket Boring Location
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t_—t- Geologic Cross-section Location g:_
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GEOLOGIC UNITS &
Qf Undocumented Fill
Qcf Compacted Fill
Qadf Debris Fill
Qal/Qsw  Alluvium /Slopewash
Qls Landslide Debris
Qt Stream Terrace Deposit
Qln Linda Vista Formation
Tmv Mission Valley Formation
Tij La Jolla Group
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APPENDIX A
FIELD EXPLORATION

A.1  Introduction

Subsurface conditions along the project alignment were investigated by Group Delta
Consultants during the time period between August 13, 1998 and January 11, 1999. In
total, the work for the alignment included a surficial and geologic site reconnaissance,
the excavation of 9 hollow stem auger borings, 43 bucket auger borings, and 80
backhoe test pits.

Across the project, test borings were advanced to depths ranging from approximately
6.2 to 29 m below ground surface (bgs). Backhoe test pits ranged from approximately
1.4 to 5.5 m in depth,

A.2  Soil Drilling, Excavation and Sampling

The first eight of the hollow stem auger borings for the alignment were made by a CME
95 drill rig; Boring MGD-HSA-9 was excavated utilizing a CME 85 drill rig. All 43 bucket
auger borings were made using an Earth Drill 45L rig. The 80 test pits were excavated
using a John Deere 410E rubber-tire backhoe utilizing a 24-inch wide bucket.

The field explorations were performed under continual technical supervision of
engineering geologists and geotechnical engineers from Group Deita Consultants, who
visually observed the site, prepared detailed logs of the excavations, and classified the
soils encountered. Each of the large-diameter (76.2 cm) bucket auger borings were
downhole logged by a geologist from our firm, Samples of the subsurface materials
were obtained intermittently from most of the test borings using both a Standard
Penetration Test (SPT) split-spoon sampler or a California split-barrel drive sampler
equipped with metal sample rings. The SPT sampler has an inside diameter (1.D.) of
34.9 mm, and an outside diameter (O.D.) of 50.8 mm. The California Samplers used
had a ring 1.D. of 61.5 mm, and an O.D. of either 76.2 mm or 82.6 mm. The samplers
were typically driven a maximum of about 45.7 cm (less in very dense soils) into the
material at the bottom of the test boring. Drive samples from the hollow stem auger
borings were driven using a 63.6-kg hammer falling 76.2 cm. Samples from the bucket
auger borings were driven by multiple applications of the weight of the drill rig's Kelly
bar falling 30.5 m. The Kelly bar weight applied to the sampler varies with depth in
accordance with the following table.

Bucket Auger Rig Depth (meters) Kelly Bar Weight (kg)
0to 85 1584
ED-45L 8510 16.8 1086
16.8t025.9 588
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The penetration resistance to the sampler was recorded in blows per lower foot of
penetration and is presented on the boring logs. After the sampler was retrieved from
the borings, the recovered soil was removed from the sampler, examined, and visually
classified in the field in accordance with the Unified Soils Classification System (Figure
A-1) . Samples from the SPT sampler were placed in sealable plastic bags. The metal
rings containing the samples from the California sampler were placed in plastic
containers and sealed to protect the natural moisture content. Representative disturbed
samples of cuttings obtained from the test borings and test pits were also collected
from most of the test excavations. All samples were brought to our office for further
examination and assignment of laboratory tests. Selected samples were tested in the in
the laboratory for relevant engineering properties (TESTING IS CURRENTLY IN
PROGRESS, APPENDIX B TO BE PROVIDED LATER). Where soil classifications
based on lab tests differ from visual classification in the field, the appropriate changes
were made to the boring logs (TO BE PERFORMED AFTER LABORATORY
TESTING IS COMPLETE).

The location of each test excavation and the elevation of the ground surface at each
location were estimated from the site plans provided by Boyle Engineering Corporation.
The locations of the test explorations are shown on the Geologic Map and Exploration
Location Map, Figure 2, Sheets 1 through 12. Drafted logs of the borings and test pits
are presented in Figures A-2 through A-203.

Test results for samples subjected to moisture content and dry density determinations
are noted directly on the exploration logs (TO BE PROVIDED {UPON COMPLETION
OF LABORATORY TESTING). Additional laboratory tests performed on soil samples
are indicated on the logs in the column “Other Tests" (TO BE PROVIDED UPON
COMPLETION OF LABORATORY TESTING). The following abbreviations are used
on the logs to indicate the type of test performed.

AL Atterberg Limits

CO Corrosivity Tests

CT Compaction Test

DS Direct Shear Test

Gs Grain Size Distribution Test
HY Hydrometer Analysis

PP Pocket Penetrometer Test
RV R-Value Test

SE Sand Equivalent Test

WA Fines Content Wash Test

Descriptions and result summaries of laboratory tests performed are provided in
Appendix B (TO BE PROVIDED LATER).




A.3  List of Attached Tables and Figures

Table A-1 Exploration Summary

Figure A-1 Key for Soil Classification
Figures A-2 through A-15 Hollow Stem Auger Boring Logs
Figures A-16 through A-95 Backhoe Test Pit Logs

Figures A-96 through A-203 Bucket Auger Boring Logs
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TABLE A-1
EXPLORATION SUMMARY
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT
Exploration Station | Offset * Surface Total Hole Groundwater Excavation
No. No.* Elevation | Depth | Diameter Depth Equipment/Method
(m) (m) (m) (cm) (m)
MGD-HSA-1 63+52 | 51 mRT 443 9.45 20.3 Not Encountered CME 95/Hollow-stemn auger
MGD-HSA-2 64+55 | 56 mRT 43.8 1113 20.3 Mot Encountered CME 95/Hollow-stem auger
MGD-HSA-3 65423 | 58 mRT 43.7 11.13 20.3 9.8 CME 95/Hollow-stem auger
MGD-HSA-4 65+86 | 51mlLT 47.1 11.13 20.3 Mot Encountered CME 95/Hollow-stem auger
MGD-HSA-S 63430 | 36m LT 47.8 125 20.3 Not Encountered CME 95/Hollow-stem auger
MGD-HSA-6 96+39 | 86 mRT 68.0 10.98 20.3 1.8 CME 95/Hollow-stem auger
MGD-HSA-7 97+01 | 39 mRT 69.0 9.60 20.3 2.1 CME 95/Hollow-stem auger
MGD-HSA-8 97+44 | 34mLT 70.0 9.60 20.3 3.7 CME 95/Hollow-stem auger
MGD-HSA-9 91454 | 47mRT 74.2 6.25 20.3 0.3 CME 85/Hollow-stem auger
MGD-TP-1 107447 | 46 mRT 115.4 2.44 MN/A MNot Encountered John Deere 45L backhoe
MGD-TP-2 106489 | 26 mLT 118.0 1.68 N/A Not Encountered John Deere 45]. backhoe
MGD-TP-3 106400 | 30 m LY 117.9 1.68 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-4 105464 | 40 mRT 1155 1.68 MN/A Not Encountered John Deere 451, backhoe
MGD-TP-5 104+43 | 17mRT 107.3 1.83 MNA Not Encountered John Deere 451 backhoe
MGD-TP-6 103473 | 45mRT 113.9 2.13 MN/A Not Encountered John Deere 451 backhoe

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater




TABLE A-1 (Continued)

EXPLORATION SUMMARY
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT
Exploration Station | Offset * Surface Total Hole Groundwater Excavation
No. No.* Elevation ; Depth | Diameter Depth Equipment/Method
(m) (m) (m) {cm) (m)

MGD-TP-7 103+50 1mLiT 113.9 2.74 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-8 104432 § 32m LT 113.2 2.44 NA Mot Encountered John Deere 451 backhece
MGD-TP-9 100+43 | 16 mLT 99.7 2.13 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-10 100472 | 22mRT 105.6 1.83 N/A Not Encountered John Deere 451 backhoe
MGD-TP-11 90+34 0 101.8 1.52 N/A Not Encountered John Deere 45L backhoe
MGD-TP-12 98431 54 mLT 86.5 2.29 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-13 97+73 | 68mLT 73.0 3.05 N/A Mot Encountered John Deere 450 backhoe
MGD-TP-14 98+49 | 54 mRT 94.5 1.83 N/A Mot Encountered John Deere 451, backhoe
MGD-TP-15 96+65 | 57 mRT 81.0 3.35 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-16 96437 | 12mL7Y 70.5 3.66 N/A 3.4 John Deere 451 backhoe
MGD-TP-17 95486 | 64 mLT 75.0 1.52 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-18 95+00 | 31 mRT 69.9 2.13 N/A Not Encountered John Deere 451 backhoe
MGD-TP-19 93484 | 28m LT 77.6 213 N/A Not Encountered John Deere 451 backhoe
MGD-TP-20 92+24 0 87.4 1.52 MN/A Not Encountered John Deere 45L backhoe
MGD-TP-21 91+65 6 mRT 81.0 2.44 N/A Not Encountered John Deere 451 backhoe

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater




TABLE A-1 (Continued)
EXPLORATION SUMMARY

MIDDLE SEGMENT, STATE ROUTE 56 PROJECT

Exploration Station Offset * Surface Total Hole Groundwater Excavation
No. No.* Elevation | Depth | Diameter Depth Equiprment/Method
(m) (m) (m) (cm) (m)

MGD-TP-22 91+65 0 77.1 2.13 MN/A Not Encountered John Deere 451 backhoe
MGD-TP-23 88+91 40m LT 79.4 2.59 N/A Mot Encountered John Deere 451 backhce
MGD-TP-24 88440 | 45m LT 78.2 2.74 N/A Not Encountered John Deere 451 backhoe
MGD-TP-25 88+79 0 83.0 1.83 N/A Not Encountered John Deere 451 backhoe
MGD-TP-26 88+05 | 53 mRT 73.6 3.20 N/A Mot Encountered John Deere 45L backhoe
MGD-TP-27 87473 18 mLT 86.4 1.52 N/A Not Encountered John Deere 451 backhoe
MGD-TP-28 86+56 | 48 mLT 79.0 2.44 N/A Not Encountered John Deere 451 backhoe
MGD-TP-29 86+39 | 34mLT 86.5 1.52 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-30 87427 | 47mRT 73.9 3.35 A Not Encountered John Deere 451 backhoe
MGD-TP-31 80+05 | 61 mRT 76.9 1.52 N/A Not Encountered John Deere 458 backhoe
MGD-TP-32 84+43 0 88.1 1.52 MN/A Mot Encountered John Deere 451 backhoe
MGD-TP-33 84+13 | 50mLT 83.3 1.52 VA Mot Encountered John Deere 451 backhoe
MGD-TP-34 83+68 | 34mLT 87.0 3.35 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-35 83+66 2mRT 864 2.44 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-36 83+46 0 90.5 1.52 N/A Not Encountered John Deere 451 backhoe

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater
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EXPLORATION SUMMARY

TABLE A-1 (Continued)

MIDDLE SEGMENT, STATE ROUTE 56 PROJECT

Exploration Station | Offset* | Surface Total Hole Groundwater Excavation
No. No.* Elevation | Depth | Diameter Depth Equipment/Method
{m) (m) (m) (cm) {m)

MGD-TP-37 83+48 | 55mRT 834 . 3.66 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-38 82+83 | 2V mRT 88.0 1.83 N/A Mot Encountered John Deere 45L backhoe
MGD-TP-39 82+67 | 38mRT 91.4 244 N/A Not Encountered John Deere 451 backhoe
MGD-TP-40 73+79 2mLT 76.0 2.13 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-41 74+20 | 46mLT 66.6 2.74 N/A Not Encountered John Deere 451 backhoe
MGD-TP-42 73497 55mLT 66.9 3.35 N/A Not Encountered John Deere 451 backhoe
MGD-TP-43 72460 | 38mLT 62.3 3.66 M/A Mot Encountered John Deere 451 backhoe
MGD-TP-44 80+88 | 39mlLT 86.5 1.83 N/A Not Encountered John Deere 451 backhoe
MGD-TP-45 80+89 1mRT 80.1 1.68 N/A Not Encountered John Deere 451 backhoe
MGD-TP-46 80434 | 30mRT 83.0 1.52 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-47 79420 | 52mRT 72.4 3.96 N/A Mot Encountered John Deere 451, backhoe
MGD-TP-48 79+60 | 38 mLT 75.7 3.96 N/A 4.0 John Deere 451, backhoe
MGD-TP-49 Y7+80 | 87 mRT 86.4 1.83 VA Mot Encountered John Deere 451, backhoe
MGD-TP-50 69+27 | 57T mRT 53.8 3.35 N/A Not Encountered John Deere 45]. backhoe
MGD-TP-51 70407 | 58 mLT 59.9 3.66 N/A Not Encountered John Deere 451 backhoe

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater
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TABLE A-1 (Continued)

EXPLORATION SUMMARY
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT
Exploration Station | Offset * Surface Total Hole Groundwater Excavation
No. No.* Elevation | Depth | Diameter Depth Equipment/Method
{m) (m;) (m) (cm) (m)

MGD-TP-52 72+71 16 mRT 72.5 2.44 N/A Not Encountered John Deere 451, backhoe
MGD-TP-53 72+25 0 70.8 1.52 N/A Not Encountered John Deere 451 backhoe
MGD-TP-54 71437 0 58.7 3.96 NA 24 John Deere 451 backhoe
MGD-TP-55 71401 | 64 mRT 58.0 1.52 N/A Not Encountered John Deere 45[. backhoe
MGD-TP-56 70+54 18 mLT 68.5 1.52 N/A Not Encountered John Deere 451 backhoe
MGD-TP-57 69+11 2mLT 66.5 1.52 N/A Not Encountered John Deere 451 backhoe
MGD-TP-58 638+01 0 64.4 1.58 NA Not Encountered John Deere 451 backhoe
MGD-TP-59 67+89 16mlLT 58.8 4.11 MN/A Not Encourntered John Deere 451 backhoe
MGD-TP-60 67+52 | 42mRT 52.1 4,11 N/A Mot Encountered John Deere 45L backhoe
MGD-TP-61 66+70 4mLT 58.0 1.52 NA Not Encountered John Deere 451 backhoe
MGD-TP-62 66+20 | 44 mRT 49.6 1.52 NA Not Encountered John Deere 451 backhoe
MGD-TP-63 624-98 5mRT 53.6 2.13 N/A Not Encountered John Deere 45[. backhoe
MGD-TP-64 59+89 5m RT 53.0 1.83 N/A Not Encountered John Deere 451, backhoe
MGD-TP-65 63+36 3mRT 46.8 3.66 N/A Not Encountered John Deere 451 backhoe

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater




TABLE A-1 (Continued)

EXPLORATION SUMMARY
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT
Exploration Station | Offset * Surface Total Hole Groundwater Excavation
No. No.* Elevation | Depth | Diameter Depth Equipment/Method
(m) (m) (m) {cm) (m)

MGD-TP-66 58427 1mLT 54.6 1.52 N/A Not Encountered John Deere 451 backhoe
MGD-TP-67 78+50 0 87.1 1.37 N/A Not Encountered John Deere 451 backhee |
MGD-TP-68 56452 | 35mRT 55.4 1.52 MN/A Not Encountered John Deere 451 backhoe
MGD-TP-69 55+52 | 24mRT 48.9 3.35 MN/A Not Encountered John Deere 451 Eackhoe
MGD-TP-70 55+84 | 39mlLT 54.7 5.49 N/A Not Encountered John Deere 451 backhoe
MGD-TP-71 55+45 | 48 mLT 55.4 5.49 N/A MNot Encountered John Deere 451 backhoe
MGD-TP-72 54+86 | 26 mLT 58.8 1.83 A Not Encountered John Deere 451 backhoe
MGD-TP-73 | 51438 2mLT 443 2.74 N/A Not Encountered John Deere 451 backhoe
MGD-TP-74 52+10 | 153 m LT 58.6 3.66 N/A Net Encountered John Deere 451 backhoe
MGD-TP-75 53+88 8 mRT 55.9 1.52 N/A Mot Encountered John Deere 451, backhoe
MGD-TP-76 54+23 | 44 mRT 50.5 1.83 N/A Not Encountered John Deere 451 backhoe
MGD-TP-77 53+532 | 33mRT 50.2 2.44 NA Not Encountered John Deere 451 backhoe
MGD-TP-78 52493 | 40mRT 53.8 1.52 N/A Not Encountered John Deere 451, backhoe
MGD-TP-79 51483 3mLT 515 1.52 N/A Mot Encountered John Deere 451 backhoe
MGD-TP-80 50404 1mRT 46.4 1.52 MN/A Mot Encountered John Deere 451 backhoe

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater
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TABLE A-1 (Continued)
EXPLORATION SUMMARY
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT
Exploration Station | Offset * Surface Total Hole Groundwater Excavation
No. No.* Elevation : Depth | Diameter Depth Equipment/Method
(m) (m) (m} {cm) (m)

MGD-BA-1 108+44 | 39mLT 126.8 9.45 76.2 Mot Encountered Earth Drill 45L/Bucket auger
MGD-BA-2 105+19 | 19mLT 119.6 6.40 76.2 Not Encountered Earth Drill 45L/Bucket auger
MGD-BA-3 102496 | 66 m LT 125.9 16.77 76.2 Not Encountered Earth Drill 451/Bucket auger
MGD-BA-4 101456 | 29mRT 114.5 10.67 76.2 Not Encountered Earth Drill 451/Bucket auger
MGD-BA-5 100+18 { 51 mRT 111.0 10.97 76.2 Not Encountered Earth Drill 45 /Bucket auger
MGD-BA-6 98486 | 55m LT 96.5 28.96 76.2 22.9 Earth Drill 45L/Bucket auger
MGD-BA-7 95+94 | 38mLT 80.3 18.60 76.2 12.5%% & 15.8 Earth Drill 451/Bucket auger
MGD-BA-8 95+25 | 32mRT 81.2 18.60 76.2 16.5 Earth Drill 45L/Bucket auger
MGD-BA-9 68437 19 mRT 68.2 22.86 76.2 Mot Encountered Earth Drill 450/Bucket auger
MGD-BA-10 68498 | 42mLT 75.3 16.77 76.2 Not Encountered Earth Drill 451/Bucket auger
MGD-BA-11 67+46 | 44mlLT 68.7 10.67 76.2 Not Encountered Earth Drill 451 /Bucket auger
MGD-BA-12 64497 | 26 mRT 52.8 17.38 76.2 12.1-15.4%* Earth Driil 45L/Buckef auger
MGD-BA-13 72430 | 63 mLT 87.4 18.60 76.2 Not Encountered Earth Drill 45L/Bucket auger
MGD-BA-14 73453 | 50mRT 80.6 16.82 76.2 Not Encountered Earth Drill 45L/Bucket auger
MGD-BA-15 74477 2mLT 85.3 10.67 76.2 Mot Encountered Earth Drill 45L/Bucket auger

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater
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TABLE A-1 (Continued)

EXPLORATION SUMMARY
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT
Exploration Station | Offset * Surface Total Hole Groundwater Excavation
No. No.* Elevation | Depth | Diameter Depth Equipment/Method
(m) {m) (m) (cm) (m)

MGD-BA-16 76+59 { 43 mRT 89.2 10.98 76.2 Mot Encountered Earth Drilt 451/Bucket auger
MGD-BA-17 75428 | 49mRT 90.8 15.55 76.2 Mot Encountered Earth Drill 45L/Bucket auger
MGD-BA-18 77+40 | 26 mLT 91.8 13.11 76.2 Mot Encountered Earth Drill 45L/Bucket auger
MGD-BA-19 81+81 | 43mRT 96.4 9.45 76.2 6.7-8.2%* Earth Drill 451/Bucket auger
MGD-BA-20 82+39 | 4dmlLT 98.4 11.89 76.2 7.0-8.8** Earth Drill 451 /Bucket auger
MGD-BA-21 63472 | 23mlLT 52.5 17.68 76.2 12.5 Earth Drill 45[/Bucket auger
MGD-BA-22 62482 | 31 mRT 53.3 17.07 76.2 14.7 Earth Drill 451 /Bucket auger
MGD-BA-23 61+55 59m LT 68.3 21.04 76.2 Mot Encountered Earth Drill 451/Bucket auger
MGD-BA-24 60+40 | 39mRT 55.7 21.65 76.2 Not Encountered Earth Drill 45L/Bucket auger
MGD-BA-25 93+07 | 38mLT 96.5 15.55 76.2 Mot Encountered Earth Drill 451 /Bucket auger
MGD-BA-26 92479 | 43mRT 89.6 7.93 76.2 MNot Encountered Earth Drill 451 /Bucket auger
MGD-BA-27 S0+47 | 42mLT 97.9 19.82 76.2 17.4-18.2%% Earth Drill 45L/Bucket auger
MGD-BA-28 89+34 | 45mRT 91.2 10.98 76.2 Not Encountered Earth Drill 45L/Bucket auger
MGD-BA-29 85+70 | 53 mRT 98.7 15.55 76.2 Mot Encountered Earth Drill 451/Bucket auger
MGD-BA-30 84496 | 42m LT 97.0 12.19 76.2 Mot Encountered Earth Drill 45L/Bucket auger

* Metric station and offset referenced from the centerline of SR-56
** Perched groundwater




TABLE A-1 (Continued)

EXPLORATION SUMMARY
MIDDLE SEGMENT, STATE ROUTE 56 PROJECT
Exploration Station | Offset * Surface Total Hole Groundwater Excavation
Mo. No.* Elevation | Depth | Diameter Depth Equipment/Method
(m) (m) (m) {em) (m)

MGD-BA-31 50418 | B2 mLT 67.5 18.29 76.2 Not Encountered Earth Drill 451/Bucket auger
MGD-BA-32 58+89 | 58 mRT 59.8 10.98 76.2 Not Encountered Earth Drill 45L/Bucket auger
MGD-BA-33 57+20 3mRT 51.0 10.67 76.2 7.9%% Earth Drill 451/Bucket auger
MGD-BA-34 56+71 | 34mRT 54.6 16.77 76.2 12.3%* Earth Drill 451/Bucket auger
MGD-BA-35 56+53 | 34miT 61.0 7.01 76.2 Mot Encountered Earth Drill 451 /Bucket auger
MGD-BA-36 53+89 | 34mLT 59.4 7.62 76.2 Not Encountered Earth Drill 451/Bucket auger
MGD-BA-37 52+83 | 48mlLT 65.5 15.55 76.2 Not Encountered Earth Drill 45L/Bucket auger
MGD-BA-38 52+27 | 136 m LT 61.0 10.08 76.2 Mot Encountered Earth Drill 451/Bucket auger
MGD-BA-39 52+94 | 193 mLT 71.7 9.45 76.2 Mot Encountered Earth Drill 451/Bucket auger
MGD-BA-40 52+02 | 29mRT 52.9 19.82 76.2 Not Encountered Earth Drill 451/Bucket auger
MGD-BA-41 50+71 35mLT 54.4 12.50 76.2 Not Encountered Earth Drill 451/Bucket auger
MGD-BA-42 100+20 | 8 mRT 105.3 16.77 76.2 7.2-7.5%* Earth Drill 45L/Bucket auger
MGD-BA-43 98+09 | 92mlLT 81.6 19.51 76.2 12.5 Earth Drill 451/Bucket auger

*  Metric station and offset referenced from the centerline of SR-56
** Perched groundwater




tasticity Index (P.L.)

SECONDARY DIVISIONS
CLEAN
& GRAVELS GW Woll Gradod Gravels, Gravels With Sand, LXtie O¢ No Fines.
98§ g £ | (Loss Than 5% :
33 .g %gg;ﬁ Flnas) GP Poory Graded Gravels, Gravels With Sand, LXtie Or No Fines,
s 3 % :
ggég ggggg (Mﬂrﬁl}m GM_ Sty Gravels, Sity Gravel With Sand, Non Plastic Fines,
EP N g C=O Fines) GC | Clyey Gravels, Clayey Gravel With Sand, Phastic Fines,
@ X -
ol g § @ T4 CLEANSANDS]  sWw Woll Graded Sands, Sand Wiih Gravel, Litls Oc No Fines.
WE . § 55§ |UessThansx
CE 8 (BELRE | Ay SP | Poorty Graded Sands, Lithe Or No Finas. 1}
o= 8. ‘
O b7 'g § g mm%sr SM Shty Sands, Sand-St Mbduras, Non-Plastic Flnes, I
g 8w v
=48 Fines) sC Clayoy Bands, Sand-Clay MiXiuras. Plastic Flnes, I
7 o ML ImrgamcSII‘lsdeerthnSaMs. Raock Flour, Silty or Clayay Fine Sands or
nzEng Clayey Sits With Stght Plasticlty,
w g 5 3 g © ? cL Inorgranic Clays of Low 1o Medium Plasticlty, Gravely Clays, Sandy
g g o 7 8 §§ g Clays, Silty Clays, Lean Clays,
]
g§§§ Z oL Organkc Sits and Organic Siky Clays of Low Plastictry, I
{1 Yy
£ k] % & 4 § ‘. MH | Inorganke Elastic Sits, Micacsous or Diamacsous Fina Sandy or Sty Soffs, Plastc Sfi.
o 0 W
gégg ;éggﬁ CH Inotgantc Clays or High Plasticly, Fat Clays.
- no b= -
£ zJ=2 OH | Organlc Clays of Medium to High Plasticty, Organia Sils.
HIGHLY ORGANIC S0ILS PT Peal and Other Highly Organic Solk,

Dual Group Symbols Ar Used For Coarse Grained Solls With 5% To 12% Finas
Bardedine Classification

=

May Bo

Represonted With Two Symbols Separated By A Slash,

GRANULAR COHESIVE
Consistency BlowsFoot* Consistency Blowsfoot* Strength“ Tost).

Very Loose 0-4 Very Soft <2 <1/4

- Soft 2-4 1/4-1/2
Loose 5-10 - Firm 5-8 12- 1
Medium Dense| 11-30 Stff ) 8-15 1 - 112

Very Stiff 16- 30 112- 2

Dense 31-560 Hard > 31 >2
Very Dense

{Passing 200 Sieve) And For{CL-

ML),

) **Shear Slrength In KSF.
Read From Pocket Penetromeler,

*Number of Blows of 140 Pound Hammer
Falling 80 Inches To Drive & 2-Inch O.D.
{1-3/8 Inch 1.D.) Split Barel Sampler
{ASTM D-1586 Standard Penetration

———

KEY FOR SOIL CLASSIFICATION

PLASTICITY CHART SAND '
CLAYS AND SILTS SHAVEL COBBLES | BOULDERS
T ] Fos Tt [Gous | i | con
CH orOHV‘—- Siave Sizes 209 40 10 4 e g 120
40 LY. U.S. STANDARD SERIES SIEVE  CLEAR SQUARE.SIEVE OPENINGS
CloroL $~> Classification of Earth Malerials is Based on Figld Inspaction and Should Not Ba Construed To lenply
2 4 Laboratory Analysls Untess So Stated, © )2
20 e GW and SW: Gy= —E0- Groator Than 4 For GW and 6 For SW; C¢ = 52— Botwoan 1 and 3
S| mioron 10 107 60
Z- ML GP and SP: Cloan Gravel or Sand Not Meeting Requirement For QW and SW., .
' o5 i 20‘ 4; = % ' gg ;un\g gg Alten;rb:rg Limit Below "A* {I'Jhna or P.l. Less Than 4,
100 2 Alle Limit Above *A® Line P.L, Greater Than 7.
Uquid Limit (LL) & :

Figure A-1~




LBM MGD 2-3-9%

] Zn | m
5 g gﬁ g%‘ & E EA DESCRIPTION OF SUBSURFACE MATERIALS 5
(= = | &E S B B8
=8 = SS1m K
gﬁl 2 E g &n gz g d T3] E THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § g
oo} o e = Z gj g A= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE .=
Ex = [ s 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION &l
o A ] v 0 (OF ACTUAL CONDITIONS ENCOUNTERED. 443 +
- | B R \ Alluvium;
Ny Clayey Medium to Coarse Sand (SC), 44
TS with gravels up to 51 mm in size,
RN dark brown, moist, medium dense
15\
: ‘. -‘ » " . - ) _43
N becomes medium grained, gray brown -
18 |'S \
— z—\
\ »
] 3N
NR ;D N
:\ 41
E\\ gravels up to 25 mm in size from 3.4 to 4.0 m
4—:\
NN becomes orange brown 40
40 | S /44| " Siity Medium fo Fine Sand (§M), =777 77777
47| light brown, moist, medium dense
— 5
Yorvs =
T .39
o A
i
e
Yool
T b d ith trace CI
Yorrr ce
100 [ D 174 4%| becomes very dense, with tra ay .
VIS
Yoy
s
1707
Vi P
s
divris 37
7
84 5 7>~ Basal gravel layer at 7.6 m,
. }//; ; gravels up to 19 mm in size [
8777 LaJolla Group:
I 47| Silty Medium to Fine Sand (SM), L3¢
YVosv| light brown, moist, very dense
17771 with some gravels from 8.2 to 9.1 m
VLSS
QYL
- N4
42 | b J .44 becomes blue gray, dense L35
] Bottorn of boring at El. 34.85 m
] Groundwater not encountered
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 9-28-98 N STATE ROUTE 56 PROJECT
Standard Sp]it Spoon EQU'PMENT/METHOD USED: .
. H
[D] prive Sample CME 95/8" HSA Log of Test Pit No. MGD-HSA- 1
Bulk Sample SUPERVISOR:
Tube Sample N NGHIEM ELTAl page 1 0 1 FIGURE A-2




LBM MGD 2.8%%

£ t 2.4 m
2 = SUE DESCRIPTION OF SUBSURFACE MATERIALS Z
8 Es | 22 [GEg|E | me 27
[y R =] m I
£ o a o é§ Pl g | o £ [THIS SUMMARY APPLIES ONLY AT THE LOGATION OF THIS BORING AND AT TIiE TIME OF z é
o @] = =z v Q Q-2 DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE m-=
{6 p4 [+ o a 8 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ﬁ
a A w 0 GF ACTUAL CONDITIONS ENCOUNTERED. 538 +
R j;‘ £ Alluvium;
V| Silty Medium to Fine Sand (SM),
e ;; 2t brown, with gravel up to 19 mm in size
A
T o 43
1 Sandy Clay (CL)},
N dark brown, moist, stiff
10 [§] 1
7] 42
. F4r
w0 5] 3 '
N becomes biue gray, very stiff
E 40
4 with some gravels up to 38 mm in size
52 | § ]
T gt = = =t m o -39
L —! 5-{iesw OCravel {GP) up t0 738 mim in size,
0% 4% pray, moist, very dense -
48
DA DA
0 \ La Jolla Group:
vy Clayey Medium to Fine Sand (SC), 38
6N light brown, moist, very dense,
100 { D :\‘
E\ 37
7?\
7|8 /27| " Silty Medium to Fine Sand (SM) with trace Clay, ™~~~ " | 36
N e .
8— .~/ ,| light brown, moist, very dense,
i 5//’5 with occasional interbeds of
1772 Silty Clay (CL),
Vi i
1027 dark gray, moist, hard
v
9L //, 77| becomes blue gray
S s
160 | D Yo
L YIS
Yzrs
Yo
17771 Clay interbed from 9.7 to 10.4 m 34
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 9-28-98 STATE ROUTE 56 PROJECT
[§] Standard Spiit Spoon EQUIPMENT/METHOD USED:
. n
D} Drive Sample CME 95/8" HSA Log of Test Pit No. MGD-HSA- 2
Bulk Sample SUPERVISOR:
Tube Sample N. NGHIEM PAGE 1 OF 2 FIGURE A-3




LBM MGD 289

7 S S [BQE B DESCRIPTION OF SUBSURFACE MATERIALS 5
- | Bg | 22 53<IE |3 <
% no =) Ef wE SRR g THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF > 8
o o oL %3 7 o = ORILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE o
B E 24 td EQ 5 AT THIS LOCATION WITH THE PASSAGE OF TIME, THE DATA PRESENTED IS A SIMPLIFICATION 1]
54 A A v OF ACTUAL CONBITIONS ENCOUNTERED,
10 Vs
i s
VS
Vs
3ol
] ik
50 ['S Y507 -33
11— ,.'/.//
] Bottom of boring at El. 32.67 m
7 Groundwater not encountered
] -32
12
N 31
13-
3 -30
14—
] -29
15 —
N -28
16—
3 -27
17—
- 26
18—
3 25
19—
3 24
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 9-28-98 ) STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT!METHOD USED:
D] Drive Sampte CME 95/8" HSA Log of Test Pit No. MGD-HSA- 2
Butk Sample SUPERVISOR:
Tube Sample N. NGHIEM DELTA! pace 2 oF 2 FIGURE A-4




LBM MGD 2-8-99

2 E [Bye &
i £_ 180% DESCRIPTION OF SUBSURFACE MATERIALS Z
& | Bg | 22 |532|E | B 87
ES | 4E 51 m &
g i ‘é ] &Q ég iv;’ 5‘1 [43] ‘E’ THIS SUMMARY APPLIES ONLY AT THE LGCATION OF THIS BORING AND AT THE TIME OF ;: g
T = b o Rt = % 2 Al DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE b=
5 = & Hae 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 18 A SIMPLIFICATION )
A v OF ACTUAL CONDITIONS ENCOUNTERED. 4
RN Y Alluviu: o
NN Clayey Medium to Coarse Sand (SC),
Ny brown, moist, loose to medium dense
NN becomes gray 43
17 1§ E\ becomes brown 42
2—'\
Ex 41
e A
32 |D ] Sandy Clay (CL),
Ea— N gray, moist, very stiff
. 40
4
13 'S 17724 Silty Medium 1o Fine Sand (SM) with trace Clay, | -39
47| lght brown, moist, medium dense
—i 5l
Wy -
N 4
VS
Vs
1000 38
s
e A
30 | D . Silty Clay (CL),
R - light brown, moist, very stiff
. -37
74
17274 Silty Fine Sand (SM) with trace Clay, ~ =~~~ "~ 7" 7]
A7 7| light brown, moist, medium dense to dense L
31 | S 1507 6
4
8
Yo
Yoy
s
R Ve
ol 35
e
s
100 [ D 1L
N 17271 La Jolla Group:
W SZSllt}f Fine sand (SM), |14
Jrr | i
177 o= gray, moist, very dense
SAMPLE TYPES: BATE DRILLED: PROJECT NO. -181
Rock Core 9-28-98 STATE ROUTE 56 PROJECT
[S] standard Spiit Spoon EQUIPMENT/METHOD USED:
[Q__j Drive Sample CME 95/8" HSA . -HSA’ 3
Bulk Sample SUPERVISOR: Log of Test Pit No. MGD
Tube Sample N. NGHIEM PAGE 1 OF 2 FIGURE A-5




LBM MGD 2-899

& g gﬁ 8% BE |z DESCRIPTION OF SUBSURFACE MATERIALS Z |
> = | 28 |x<dg 5 BT
) = =t /| 2 ;
i 7 a e EE Bl = g £ [FHIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF = QSé :
5] o o= = 7] AR DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE Rr=
=) = A & AT THIS LOGATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SMPLFICATION | 3 |
o a P vi 10 OF ACTUAL CONDITIONS ENCOUNTERED. ;'
1:44%| groundwater at EL 33.94 m
VIS .
3.~~~ becomes light brown
£ ﬁ?? 33
100+ S 1057
-7
3 Bottom of boring at EL 32.57 m .
] Groundwater encountered at El. 33.94m -
: 32
12
. -31
13-
E -30
14—
. 29
15
. 28
16—
. 27
17
- 26
18—
. -25
19
] 24
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 9-28-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
Drive Sample CME 95/8" HSA T )
t No. MGD-HSA- 3
Bulk Sample SUPERVISOR: Log of Test Pi
Tube Sample N. NGHIEM PAGE 2 OF 2 FIGURE A-6




LBM MGD 2-89¢

& %} =Ps % B E . DESCRIPTION OF SUBSURFACE MATERIALS 3
= = | 48 [<<g & &7
=0 = = m a
£ I A e E E S E E [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF < é
o Q B = = m ] (s DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE =
S = E{ i o & E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION 'ﬁ_)'}
Ry v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 47.1 %
- | B 14 4| Alluvium: »
177z Silty Medium Sand (SM) with trace Clay,
. j/{ ; brown, moist, loose to medium dense
VI
Vs
1 E
VIS - 46
Vi
Y
R AAAS
RIS
23 S + s
Yors
S o=
Sl - 45
s
Vs
i
Vary
Vi
A
1 3 Sandy Clay (CL),
~ . . 44
36 | b : orange brown, moist, very stiff
4? L 43
17 | S ]
> B becomes brown F42. |
]
. : gravel layer from 5.5 t0 5.8 m
61524 LaJolla Group:
76 | D1 Y77 -| Silty Medium Sand (SM) with trace Clay, 4
[d . orange brown, moist, very dense ]
N \ Clayey Medium Sand (SO),
:\ gray blue, moist, very dense
7"5 W -40
52 | S| 777 Sity Modium Sand (M), "7
s !
g light brown, moist, very dense
- Iy 39
Vs
NS
ALLL
N \ Clayey Medium Sand {5C),
] : blue gray, moist, very dense
NN 3
100 | D BN \ Siity Medium Sand (SM),
:\ light brown, moist, very dense
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 9-28-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED: .
[D] Drive Sample CME 95/8" HSA i D-HSA- 4
Bulk Sample SUPERVISOR: Log of Test Pit No. MG
Tube Sample N. NGHIEM PAGE 1 OF 2 FIGURE A-7




LBM MGD 2-8-99

E 5, EA 2 % E E . DESCRIPTION OF SUBSURFACE MATERIALS Z
= B oz "éz o [4 =E
= m.s é = b 2 [ i}
& 7 ag E £l & E E |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE THIE OF § 5
I g foa= ‘.;1:1 ZE Q> IDRILUNG. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE nE
5 & e 8 E S; Iglgj ﬁc{;&gm%}gﬂg gﬁg gASTSéGEJ OF TIME. THE DATA PRESENTED iS A SIMPLIFICATION | [
NDI UNTERED.
i0 \
36 ¢S i\ becomes dense
11 —_\\ becomes gray »
] Bottom of boring at El. 35.97 m
. Groundwater not encountered
12—: "
13 E 34
14—: 23
15 —: -32.
16—: 3
17~: 10
18 —: -29
19—; 28
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 9-28-98 STATE ROUTE 56 PROJECT
[S] Standard Spiit Spoon EQUIPMENT/METHOD USED: :
Drive Sample CME 95/8" HSA . -HSA- 4
Bulk Sample SUPERVISOR: Log of Test Pit No. MGD-F
Tube Sample N. NGHIEM PAGE 2 OF 2 FIGURE A-8




LBM MGD 2-499

g P Zm’_\ 53]
. 5. |SUE DESCRIPTION OF SUBSURFACE MATERIALS Z
© B | 22 525|E | E2 23
[ IS [ = | [} o k]
£ nE a =4 E gl gl g [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § 5
o Q o ‘2 E L Qakz DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE m*—E'
E‘é‘ = 21 I35 m;‘f’, 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED {5 A SIMPLIFICATION d
(& A v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 47.8
R ;j 2| Alluvium:
Vi Silty Medium Sand (SM) with trace Clay,
£ jjj dark brown, moist, loose to medium dense
s
oS -47
1— Y4
Y
Vs
P
s 1
1315 Yo 46
SR Sandy Fat Clay (CH}),
] dark gray, moist, stiff
= “Sandy Lean Clay (CL),” "~~~ """ 7" """ 7o o 45
T ] brown, moist, hard
60 | D ]
. 44
4-
100+] S ] basal gravel layer from 4.4 t0 5.0 m,
5 ] gravel greater than 38 mm in size 43
7 La Jolla Group: ~-
3 Sandy Clay (CL),
] orange, brown, moist, very stiff, highly weathered
. - 42
i 7
100+ D 17 24| Silty Medium Sand (SM),
e v light brown, moist, very dense
1isi
Yoy
Lo 41
Vs
[ 2
] ;j 2| Silty Medium Sand (SM),
7| light brown, moist, very dense, interbedded with
e a— -1 /// L]
100+ Y., Sandy Silt (ML), 10
Y~ -| brown, moist, very dense
B8~ rs
— s
Yo
Jois
Y727 Silty Medium Sand (SM) with trace Clay, ~~~ 777 7]
1 x| orange brown, moist, very dense -39
Qs
—— S
100+, D Yors
sy
— Y
L7 774| with siltstone clasts up to 51 mm in size .
s
SAMPLE TYPES: DATE DRILLED: PROJECT NO. I-181
Rock Care 9.29.98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample CME 95/8" HSA .
Log of Boring No. MGD-HSA- 5
Butk Sarmple SUPERVISOR: B &
Tube Sample N. NGHIEM DELTA! pace 1 OF 2 FIGURE A-9




LBM MGD 2-11-99

[0} Z i M
E kg EA g % E & o DESCRIPTION OF SUBSURFACE MATERIALS Z
» E”a‘ ZE [s<9o| g =i
& 78 a S = Eé El g g THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § 5
iy =] b = % n 2 a2 DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE [ea] é
5 = B i &-‘ 2 § AT THIS LOCATION WITH THE PASSAGE OF FIME. THE DATA PRESENTED IS A SIMPLIFICATION | &)
A Ry vi OF ACTUAL CONDITIONS ENCOUNTERED.
W=7 Z
VS
h A
N
R,
100+ S Ay 37
11— P4
Y
V.S
Yorxs
Y
i
Vs -36
e
12 YA
100+ [ D R
. Bottom of boring at EL. 35.30 m
. Groundwater not encountered -35
13
. 34
14—
E 33
15+
E 32
16—
E 31
17-]
E 30
18
N 29
19
] 28
SAMPLE TYPES: DATE DRILLED: ROUP PROJECT NO. 1-181
Rock Core 9-29-98 STATE ROUTE 56 PROJECT
@ Standard Split Spoon EQUIPMENT/METHOD USED:
i CME 95/8" HSA .
[D] Drive Sample Log of Test Pit No. MGD-HSA- 5
Bulk Sample SUPERVISOR:
Tube Sample N. NGHIEM PAGE 2 OF 2 FIGURE A-10




LBM MGD 2-4.99

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LGCATION WITH THE PASSAGE OF TIME. 'THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.
o221 Alluviom:
L s G .

» 7t Silty Medium to Fine Sand (SM),

7771 with gravels up to 51 mm in size and trace Clay,
ey brown, dry, loose

(kg/m3)
RESISTANCE
{blows/0.3m)
DEPTH
(meters)

W SAMPLE TYPE

OTHER TESTS
MOISTURE
(%)

DRY DENSITY

PENETRATION
ELEVATION
{meters)

>
on
oo
L=

1

Py -67
7| becomes dark brown, moist, medium grained
ey -

oy

IIIFI.il’Illll
~
N

/42 becomes wet

oY - 66
groundwater at El. 65.87 m

|

'IIII!{[IIIIIIIII'
NN .
NN
ik

o -65
74| becomes very dense

[ 8]

100 | D

64

Poorly Graded Sand (SP),
with gravels up to 25 mm in size and trace Clay,
brown, wet, very dense

7% | S

iy
_ill‘llll:llllll.llllll

~

~

|

Silty Fine to Medium Sand (SM),
» 7| brown, wet, very dense

Sh L 62
100+ D

=%
{Ill‘]lllll_ll_llfiil‘l_{}‘

AS

™

~J
N

N

N

A 61

74| becomes fine grained
iy -60
77| Latolla Group:
V% 7 Sﬂty Fine Sand (SM),
gray blue, moist, very dense

100+ S

A : , 59
771 becomes medium grained,
v~ with gravels up to 13 mm in size from 9.0 t0 9.3 m

100+ | D

llll{lIlllll‘lllllllllll_l!llli
N
™~
A

oy
a4 L
PROJECT NOQ. 1181

STATE ROUTE 56 PROJECT

| "SAMPLE TYPES. DATE DRILLED:

Rock Core 9-29-98

(8] Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample CME 95/8" HSA

Bulk Sample SUPERVISOR:

Tube Sample N. NGHIEM

Log of Boring No. MGD-HSA- 6
'PAGE 1 OF 2 FIGURE A-11




LBM MGD 2-4-99

o > Zm | @
“8" o = g% El & . DESCRIPTION OF SUBSURFACE MATERIALS Z
B 2= | 2% (=48] & 2 : o7
Py o = =1 a
= 2t A E‘g I E g |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE JiME OF < g
[ow e e = & E=) Q= BRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE =
Ec-)' = o Hime 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIEICATION i
(= ay ] OF ACTUAL CONDITIONS ENMCOUNTERED. -
R
Y
Ry
Y
Yo
A
100+ D R
- ; 57
1 . Bottom of boring at El. 57.03 m
. Groundwater encountered at EL 65.87 m
12— 56
13- 55
14 54
15 53
16 52
17 -51
18~ -50
19 { -49
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 9-29-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
(D] Drive Sample CME 95/8" HSA i
Log of Boring No. MGD-HSA- 6
Butk Sample SUPERVISOR: 8 5
Tube Sample N. NGHIEM PAGE 2 OF 2 FIGURE A-12




LBM MGD 2-4-99

E Y, g,_‘ 8% & E EA DESCRIPTION OF SUBSURFACE MATERIALS P
B P | Z8 |[<48 < EE
=8 B =l | E-4 =
x Z8 a o EE 2 5 | & © [1HIS SUMMARY APPUIES ONLY AT THE LOCATION OF THis BORING AND AT THE TIME OF = 8
T Q e Z a 2 (S ) DRILLING, SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE F \g
g = & mEs E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION i
a A © 0 GOF ACTUAL CONDITIONS ENCOUNTERED. 65.0
:j;‘ 4| Alluvium:
V| Sity Medium to Coarse Sand {SM) with trace Clay,
ot j;;‘ brown, moist, loose to medium dense
Yo
v
1—_ /'/./ 68
Vs
5 -
11 S ] 3] " Well Graded Sand §W),” T T T T T
10 light brown, wet, medium dense
1 2oy 67
3+ 4% groundwater at El. 66.87 m
¥.7 47| " Siity Mediuri Sand (SM) with irace Clay, 7777
3 S 4 66 i
157 ark brown, wet, very dense :
100 { D B Yy v
— Voss
e R
4 ;,/»5 with many gravels from 3.2t0 4.3 m
VS
i |
4077 65
L
Vi L
Virss
100+ D ] ’; 271 with trace Clay and gravel
Vs
Yorrs es i i -
51077 becomes light brown, moist Ef ,
Vs
i ey
Y
YVosr
ool o
e //,jj with fine gravels up to 6 mm in size 6
A S L
100+ S ] Z Fat Clay (CH),
JYecw - TUsly orange, moist, very siiff -
Ttaree] Sandy Gravel (GP),
Th®eN  tan, wet, very dense
7~_2 \basal gravel layer /_ 62
7 La Jolla Group:
E Sandy Lean Clay (CL),
100+ 55 1554t - brown, wet, very stiff, very weathered formation .
V.- Siity Fine Sand (SM),
8- f/’ jj blue gray, moist, very dense, unweathered formation 61
A s
Vs
v
Yoo
Vs
S AEs
i L
= 60
Vs
100+: S $o5L
Yors
SoS— AL e s o
R Bottom of boring at El. 59.40 m
. Groundwater encountered at El. 66.87 m
SAMPLE TYPES: DATE DRILLED: PROJECT NO. (-181
Rock Core 9-29-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
{B] Drive Sample CME 95/8" HSA i D-HSA- 7
Bulk Sample SUPERVISOR: Log of Boring No. MG
Tube Sample N. NGHIEM PAGE 1 OF 1 FIGURE A-13




DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIGNS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
{kg/m3)
PENETRATION
RESISTANCE
{blows/0.3m)
SAMPLE TYPE
DEPTH
(meters)
ELEVATION
{meters)

[==]
~1
=
[

*jff Alluyium:
7| Silty Medium to Fine Sand (SM) with trace Clay,
v i

Y dark brown, moist, loose

S
e
Y L
e 69
s
S
S
Vs
Yy
s
s N
Y 68
o
Sy
vy

illll,lllllllllllllllFr
[}

brown, moist, stiff

%)

67

I
5

H

becomes orange brown, wet

¥ groundwater at El. 66.34 m

£

l]ll]!ii!IIIlII!F?!IlIIIIIIIIEIiillEilll]I!llllllllllllllll}

66

14 /'S
light brown, wet, medium dense

AN
CNONUNRY
SOVNNA

SOUNUN NN
SO NONTINN,

becomes medium to fine grained o4

NN O

70 t S ; ;; La Jolla Group:
S Sl]ty Fine Sand (SM),

2721 blue gray, moist, very dense

100+| § v/} with hard siltstone clasts

o
Ll ity

N

NN

N

T

2

Bottom of boring at El. 60.40
. Groundwater encountered at K. 66.34 m

LBM MGD 2499

SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181

Rock Core 9-29-98 Y STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED: : :

[B] Drive Sample CME 95/8" HSA ] ] .8
Bulk Sample SUPERVISOR: Log of Boring No. MGD-HSA

Tube Sample N. NGHIEM DELTA) page 1 0F 1 FIGURE A-14




LBM MGD 2-11-9%

2] = |
7 o E S8z =l DESCRIPTION OF SUBSURFACE MATERIALS Z
5| B | 27 524 E (BT F
) 2 g B
& E&'E £ a » E E g ;é @ £ |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF < 3
m C o = [ 7 Qs DRILLING. SUBSUREACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE Y] ‘-E-«
8 = [+ 53] ﬁa 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIRICATION ﬁ
a A @ OF ACTUAL CONDITIONS ENCOUNTERED. 742 #
7[5 Alluvium: '
+/,]]  Sandy Lean Clay (CL), I
| PooClpgybrown wetsoft ,
3,777 Silty Medium to Fine Sand (SM), T
= 2757 dark gray, wet, loose
17 groundwater at EL. 73.59 m =
N \ Clayey Medium to Fine Sand (SC), -~~~ 777
20 B E\ dark gray, wet, medium dense
\\ 6
N \ ~ Clayey Medium to Fine Sand (SCjfo ~~~ ~~ "~ "~~~ 7
NN Locally Sandy Lean Clay (CL),
NN gray brown, moist, dense / very stiff
S I B AN
36 S :\ -71
4—:\
:x =70
50 [D \
| 5 ‘\\
N ; ,/,j La Jolla Group: 5™
47| Silty Medium to Fine Sand (SM),
] 222 light gray, moist, very dense
307 44| with trace gravel up to 51 mm in size,
| 0L 00] from5.1105.9m
100+ .S - -68
] Bottom of boring at El. 67.95 m
] Groundwater encountered at EL 73.59 m
7
7 67
8-
. 66
9
: 65
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 4181
Rock Core 1-11-99 STATE ROUTE 56 PROJECT
[5] Standard Spiit Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample CME 85/8" HSA i D-HSA- 9
Bulk Sample SUPERVISOR: Log of Test Pit No. MG
Tube Sample J. BROWN PAGE 1 OF 1 FIGURE A-15




LBM MGD 2-11-99

2 P 2| @
& i = QUTE DESCRIPTION OF SUBSURFACE MATERIALS Z
&5, | g7 525 & gt 53
S E 21 m g B
£ 70 8 o = E Bl | & |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TME OF § 3
m o o= % % £ Qs DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE [+1] -g
S = QQ{ = o £ 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIEICATION ﬁ
A “2 OF ACTUAL CONDITIONS ENCOUNTERED.
(o A - 115.4 %
1 Alluvium:
Poorly Graded Medium to Fine Sand with Silt
(SP-SM),
brown, moist to wet, loose, 115
prone to caving
- B
- -114
+ /// ?»—\iig.ht water seepage at El. 113.72 m Ve
] j;j Mission Valfey Formation;
Zw: | Silty Sand with Gravel to Silty Gravel with Sand
- B Lo (SMIGM),
4 .
4zt dark brown, moist, very dense,
s i
00 estimated 50% gravel
Vs _ ~113
. Bottom of test pit at El. 112.96 m
N Groundwater encountered at El. 113.72 m
34 -
~ ~112
4_
i -111
5 .
N -110
SAMPLE TYPES: DATE DRILLED; GROUP PROJECT NO. 1-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[§] standard Split Spoon EQUIPMENT/METHOD USED:
@ Drive Sample JD 410E/2z4" BACKI‘IOE . D-TP- 1
Tube Sample J. BROWN PAGE 1 OF 1 FIGURE A-16

A e e SN e




LBM MGD 2-11-99

v D z 1
E v > g 3 E E . DESCRIPTION OF SUBSURFACE MATERIALS Z
& | Bg | 2% |5E<| 5 | B3 F
& z— Qs = Wil g | & 2 |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE THIE OF § 8
w o b %1 e A= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mg
5 = nQ: aRe 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | 13
Ay v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 118.0 +
R Top Soil / Residual Clay:
i Clayey Medium to Fine Sarxd (SC),
. brown, dry to moist, loose to medium dense,
1 and Sandy Lean Clay (CL),
- B . / dark brown, moist, stiff
Teass Mission Valley Formation: -
t4s.2s!  Silty Gravel (GM) with Sand,
1—rseew . . -117
4sw.eu] yellowish gray, moist, dense,
Jde 88 estimated 55% gravel
_._-‘_.
- B e
- ...:‘_.
2 5d h
B"o'.‘...
1835
] Bottom of test pit at El. 116.32 m
] Groundwater not encountered
2 ~1156
3 115
4— 114
5— 113
SAMPLE TYPES: DATE DRILLED: ROUP PROJECT NO. i-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spaon EQUIPMENT/METHOD USED: '
[B] Drive Sample JD 410E/24" BACKHOE . GD-TP- 2
Bulk Sample SUPERVISOR: Log of Test Pit No. M
Tube Sampile J. BROWN PAGE 1 OF 1 FIGURE A-17




LBM MGD 2-11-%9

%3 Zm | |
E ) §A g g E E = DESCRIPTION OF SUBSURFACE MATERIALS Z
£ | 55 | 279 o = ED
B xE =1 | a
& nE A Iy E E g & | &l & [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § 3
" o o % 1.9 % (= = DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE €3] \_Ef
& = = GRe AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | 1
& A w2 0 OF ACTUAL CONDITIONS ENCOUNTERED. 117.9 4
N Top Soil / Residual Clay:
i Sandy Lean to Fat Clay (CL/CH),
- gray brown, moist, hard with occasional gravels
B i /
‘% — . - -117
1-}ewes Mission Valley Formation:
14%%%  Silty Gravel (GM) with Sand,
S AN B R
jew. e yellowish brown, moist, dense,
- | B Jae AN estimated 55% gravel
- _-.c._.
2% Y
‘0‘:.'.
5 Ad A
] Bottom of test pit at El. 116.22 m
y Groundwater not encountered 116
2_
i 115
3 —]
- 114
4_..
i -113
5 .
i -112
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. 1181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
{D] Drive Sample JD 410E/24" BACKHOE R D-TP- 3
Bulk Sample SUPERVISOR: Log of Test Pit No. MG
Tube Sample J. BROWN PAGE 1 OF 1 FIGURE A-18




) P Zm] @ .
E =) 5 88 & E - DESCRIPTION OF SUBSURFACE MATERIALS Z
£ | 55| 22 s2c| o | BT <
£ B QB @ 5| g | &l @ |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT FI1E TIME OF § 2
o ) - i % o o A [DAILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
& = & GEa 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIEICATION | 13
A P v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 14.3 +

4N \ TQH Soil:

Sy Clayey Fine Sand (SC),

~\ gray brown, moist, loose

7 Residual Clay:

B ] Sandy Fat Clay (CH),
i dark gray brown, moist, very stiff to hard.
1 —]

Mission Valley Formation:

Clayey Medium to Fine Sand (SC),
yellowish brown, moist, dense,
with many gravels, estimated 40%

Bottom of test pit at EL. 112.62 m
Groundwater not encountered

LBM MGD 2-11-99

2_
112
3 —
: 111
4_
: -110
5_..
: =109
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[8] Standard Split Spoon EQUIPMENT/METHOD USED:
[B] Drive Sample JD 410E/24" BACKHQE . SFP- 4
Bulk Sample SUPERVISOR: ’ Log of Test Pit No. MGD-T
Tube Sample J. BROWN PAGE 1 OF 1 FIGURE A-19




LBM MGD 2-11-99

7] z 3]
% g gﬁ 2 g & E i DESCRIPTION OF SUBSURFACE MATERIALS 2
= Ps | 28 [<4g 4 =K
= e N - <3 2
& Iz a o £ E'c_a': S E E [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE THME OF = 5
fan] o o % [ (AN DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE ] E
S = & ae 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION )
A [N I O OF ACTUAL CONDITIONS ENCOUNTERED. 115.5 +
N Top Soil / Residual Clay:
~ Sandy Lean to Fat Clay (CL/CH),
B - gray brown to dark brown, dry to moist, hard
. -115
. j;‘; Mission Valley Formation:
477 Silty Medium to Fine Sand (SM), .
<. jjj light gray brown, moist, very dense,
117201 with several filled rodent burrows to depth of 1.5m
Vo P
= 1
) B s
177
g 114
b s
Y7L
s
- Bottom of test pit at El. 113.67
2— Groundwater not encountered
4 . F113
3_ -
- 112
4—
. 111
5_.
. 110
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[§] Standard Split Spoon EQUIPMENT/METHOD USED; ‘
[D] Drive Sample JD 410E/24" BACKHOE Lo R
of Test Pit No. MGD-TP- 3
Bulk Sample SUPERVISOR: 8
Tube Sample J. BROWN PAGE 1 OF 1 FIGURE A-20




LBM MGD 2-11-9%

7] 4 [zt :
&7 ) %A 2 3) E E . DESCRIPTION OF SUBSURFACE MATERIALS Z
B | Be | 22 525 E [ ET =7
& e Qs £ Al 2 | W g {THISSUMMARY APPLIES ONLY AT THE LOCATION OF THiS BOAING AND AT THE TIME OF Ly
as Q P~ %‘1 2= Al DRILLING. SUBSUAFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE & g
[-O-' E [+ it ge 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION é
& B v OF ACTUAL CONDITIONS ENCOUNTERED.
0 - 107.3 &
y Allarvium:
4 Fine Sandy Lean to Fat Clay (CL/CH),
- dark brown, moist, very stiff to hard 107
- B 1
i -106
- |B] 2R N\ Mission Valley Formation:
- i Clayey Medium to Fine Sand (SC),
i \yeliowish brown, moist, very dense 105
. Bottom of test pit at El. 105.17 m
7 Groundwater not encountered
3_
- - 104
A4—]
N 103
5 —d
i 102
SAMPLE TYPES: DATE DRILLED: GROUP| PROJECT NO. I-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
{§] standard Split Spoon EQUIPMENT/METHOD USED:
. 1"
[D] Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP- 6
Bulk Sample SUPERVISOR:
Tube Sample J. BROWN PAGE 1 OF 1 FIGURE A-21




LEM MGD 2-11-99

v Zomf
S | g gﬁ gc"ﬂ BB en DESCRIPTION OF SUBSURFACE MATERIALS Z
3 Eg Z2 [<23| 5 | ER £%
& 2= | ap £ G| gl | &l § [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF L3
- (=] e = % n O % a= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE &) -E
£ = e HEE AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION |
° a o Z OF ACTUAL CONDITIONS ENCOUNTERED. Ilu;. o &
V77T Top Soit ‘
L~ y| Silty to Clayey Fine Sand (SM-SC),
<7771 brown to dark brown, dry to moist,
N e .
V-, with estimated 10% gravel
e
Yoiv
zLS
Yy
] Residual Clay: .
- Sandy Clay (CL) with some gravel, 113
i red brown, moist, firm
] Mission Valley Formation:
i Sandy Clay (CL),
A gray, moist, hard,
- highly fractured, highly weathered formation
. : F112
2_
1744 Sity Sand (SM), "~ "7 7T T T T T m o
17| yellow orange, moist, very dense, unweathered
Vs i
N formation
N
e
VIS i
. Bottom of test pit at El, 111.16 m
3 - Groundwater not encountered 111
. F110
4.__
: -109
5 —]
i 108
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT

(8] standard Split Spoon
D] Drive Sample
8ulk Sample
Tube Sample

EQUIPMENT/METHOD USED:

JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP- 7
SUPERVISOR:

S. KOLTHOFE PAGE 1 OF 1 FIGURE A-22




LBM MGD 2-11-99

o > Zn...| m .
% m o Sge E DESCRIPTION OF SUBSURFACE MATERIALS z
] g #e |E 5 o = Q.
v ER 55 q:s-g i E 8 g8
& a— A 2 W] o | &l B [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF La
=n} Q = (‘i‘ v e RS DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 3] E
s b [ 5 § a2 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION EJ:
A a 2 OF ACTUAL CONDITIONS ENCOUNTERED.
0—k . 113.2 +
N \ Alluvium:
Ax]  Clayey Sand (SC), 113
NNy brown to dark brown, dry to moist, loose to medium
D dense,
-\ with some gravels estimated at 20%
I —\ :
_s r112
ANX\] Mission Valley Formation:
- | B AN\  Clayey Fine Sand {(SC),
m\ light brown, moist, dense, highly weathered formation
17%4| Sily Medium to Fine Sand (SM), "7
21757 yellow gray, moist, very dense, unweathered formation
s s
Y L
NP 111
s
. Bottom of test pit at El. 110.76 m
. Groundwater not encountered
3_ -
i F110
4—
J - 109
5__
- 108
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 11181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP- 8
Bulk Sample SUPERVISOR: '
Tube Sample S. KOLTHO¥EF PAGE 1 OF 1 FIGURE A-23




LBM MGD 2-11-9%9

wn Z [o3]
§ o E~ = g’mé E: _ DESCRIPTION OF SUBSURFACE MATERIALS g
&= Bs ZE el § EE
% &E E }:o gg IS g E THES SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § b
oo Q PORS % vi o % = IDRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE BE
k& = o mEs AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION |
A =] w 0 OF ACTUAL CONDITIONS ENCOUNTERED. 99.7 +
Alluvium / Slopewash:
Clayey to Silty Sand (SC-SM),
brown to dark brown, dry to moist,
with some gravel estimated at 20%
-99
- B
{sssy Clayey Gravel (GC) with Sand to Clayey Sand (SC),” ™~ ]
J%e.%%; with gravel and cobbles
Ay \red orange to gray, moist /198
B TNy Landslide Debris
i 2NN Clayey Medium to Fine Sand (SC)
AN gray, moist to wet, dense
. Bottom of test pit at El, 97.57 m
] Groundwater not encountered
. -97
3 -
i 96
4—
- -95
5_._
i 94
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. 1-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[S] Standard Spiit Spoon EQUIPMENT/METHOD USED:
[D} Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP- 9
Butk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-24




LBM MGD 2-11-%9

Efé [ma) %h CFJ % hg} E E . DESCRIPTION OF SUBSURFACE MATERIALS %
= gﬁ ZE {<dg & ED
R [ =1 m 2 [
% ] é’ (=] _&D ﬁ E 'é) E 2] g THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § g
jany g o~ % % =] A= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE &3] E
IS nqﬁ Hes § AT THIS LOCATION WITH THE PASSACE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ;‘;}
Qe w 0 OF ACTUAL CONDITIONS ENCOUNTERED. 105.6 +
N \ Alluvium / Slopewash: '
2Ny Clayey Sand (SC) to Sandy Clay (CL),
oy dark brown, dry to moist
kb \ o5
AN
. ,//j 4| Mission Valley Formation:
. f/ ~| Silty Medium to Fine Sand (SM),
S Ao §
i B Y yellow orange, moist, very dense 04
S
Vi
. Bottom of test pit at EI. 103.77 m
2 Groundwater not encountered
~ -103
3 —]
- - 102
4
- ~101
5 o
- =100
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. I-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED; '
@ Drive Sample JD 410E/24" BACKHOE .
Bulk Samplo SUPERVISOR: Log of Test Pit No. MGD-TP-10
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-25




LBM MGD 2-11-99

w2 E 2| m
EE,; g =g E:% E E = DESCRIPTION OF SUBSURFACE MATERIALS g
= | ZB8 s 4 =i
= =1 M@ o}
£ E§ a 2 ég 2l g E g |THIS SUMMARY APPLIES ONLY AT THE LOCATION GF THIS BORING AND AT THE TIME OF < 3
e o] o = % ﬁ 2 [P DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE [+1] -E—
E‘o“ = =4 |55 n“f’, E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIRICATION ?_‘QJ
A A g 0 OF ACTUAL CONDITIONS ENCOUNTERED. 101.8 +
i Residual Clay:
4 Silty Clay (CL),
. light gray to gray, moist
1% 4<] Mission Valley Formation: - -101
1V~ Silty to Clayey Medium to Fine Sand (SM-SC),
4 ;’ ; ; yellow orange, moist, very dense
100
. SO
B Vaors
Y7L
Ay
- Bottom of test pit at El. 100.28 m
- Groundwater not encountered
B -100
2__
i 99
3_ -
- -98
4~
. -97
5 —t
3 96
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED: ‘
. "
[D] Drive Sampie ID 410D/24" BACKHOE Log of Test Pit No. MGD-TP-11
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-26




LBM MGD 2-11.99

%] Z [}
%—- 1 Ejﬁ g%‘;ﬁ E o DESCRIPTION OF SUBSURFACE MATERIALS g
i g I & E 9._, 4] g = w
& Iz A & gﬁ' Bl & E & [THiIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF < g
3] o P = v © AE DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE o] E
S E =4 155 ﬁ & E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION d
A Py v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 86.5 4+
e sd Landslide Debris:
- “"‘.: Clayey Gravel (GC) with Sand,
{ew.an yellow gray, moist
Teay  estimated 80% gravels and cobbles
JeeaN -86
Thete
> hWmiY
_.0....0.. .
Mb.lﬁ.l‘ N
1-}svsy color changes to yellow orange
] ‘.‘ -...
I
n .-..'.o‘
S 4WAN
_'....'.o.
138
2% ey
a ‘_.'o'_.
I3 3%
- | B N Clayey Fine Sand (SC), B
yellow orange, moist, dense,
intact weathered formational material within slide mass
| Bottom of test pit at El. 84.21 m
N Groundwater not encountered 34
3 B -—
- 83
4_
- 82
5 —
- 81
SAMPLE TYPES; DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQ}JIPMENT/METHOD USED:
(O] Drive Sampie D 410E/24" BACKHOE . D-TP-12
Bulk Samplo SUPERVISOR: _ Log of Test Pit No. MG
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-27




LBM MGD 21199

©a 2z m
E g %A B g’g E . DESCRIPTION OF SUBSURFACE MATERIALS z
B~ = Z (g _c_': % g ’@
il 28 | A E: é?n: g E 5 B [THIS SUMMARY APPLIES ONLY AT THE LGCATION OF THIS BORING AND AT THE THIE OF < 8
T [=] e % v © Q= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 3] é
& = e Aps 5 AT THIS LOCATION WITH THE PASSAGE OF TiME. THE DATA PRESENTED IS A SIMPLIFICATION | I
= A «i 0 OF ACTUAL CONDITIONS ENCOUNTERED. 730 +
_ Residual Clay: '
_\ Sandy to Silty Clay (CL),
AN  dark brown, dry to moist
AN
- B \\ Landslide Debris:
Ny - Clayey to Silty Medium to Coarse Sand (SC-SM),
TNy brown, moist,
l—x with some gravel estimated at 10% 72
me L71
- B 7] "Poorly Graded Medium to Fine Sand with il ™™~
-] (SP-SM),
3__" ~— light gray, moist, dense 70
i Bottom of test pit at El. 69.95 m
- Groundwater not encountered
4— 69
5— 68
SAMPLE TYPES: DATE DRILLED: PROJECT NO. I-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EO}Jgnﬁng{METH?E UI?IE{D(:)
[O] Drive Sampte E/24" BAC E X )
t No. MGD-TP-13
Bulk Sample SUPERVISOR: 7 Log of Test Pit No
Tube Sampte S. KOLTHOFF PAGE 1 OF 1 FIGURE A-28
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%] ] Zom | m
7 i £ cfe E DESCRIPTION OF SUBSURFACE MATERIALS Z
@ B ga B4 Tw S
| EE | BE |Z2giwm | £ B5
B e i a £ @ E| 2 | W g [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE THIE OF I3
T o e = % n g Q-2 |pRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 2] E
5 p= & & ﬁ £ E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION o
a A «@ OF ACTUAL CONDITIONS ENCOUNTERED.
O —rwivw — - 945 +
Jsasd Mission Valley Formation;
H33$sy  Poorly Graded Gravel (GP),
. ...:.'_. conglomerate: gray to white, moist, very dense
Teenesy gravels and cobbles, clast supported in a weak
Jsa 4§ to moderately cemented Silty to Clayey Sand =94
“.:“" matrix, estimated 80% gravels and cobbles
‘“'.......
LAY -
=) ‘.'...
IHeeay
‘.-.l..'
e
7 .t..'...
Sy
b..-_v...
0 93
EYLyY
.o..'.-.
IR X%
hm .
. Bottom of test pit at El. 92.67 m
2 Groundwater not encountered
. -92
3 1 —
- 91
4—
- 90
5 p—
4 8%
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. 1-181
Rock Core 10-12-98 STATE ROUTE 56 PROJECT
[5] Standard Split Spoon EQUIPMENT/METHOD USED:
s n
[D] Drive Sample JD 41QE/24" BACKHOE Log of Test Pit No. MGD-TP-14
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-29




LBM MGD 2-11-99

0 P Zim.| = i
5 o £ [OBE & DESCRIPTION OF SUBSURFACE MATERIALS z
g | B | 22 524 | £ &a
B Ll S W o 3
% 2] §' g :‘0 ﬁ E E3 d V3] dé THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF ; g
o Q o % K]) ° RE DRILLING. SUBSUHFACE CONDITIONS MAY DIFFER AT OTHER LOCATIGNS AND MAY CHANGE i é
S = [~ id a2 = E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ﬁ
] A, w2 0 OF ACTUAL CONDITIONS ENCOUNTERED, 81.0 %
] ;5 4 Alluvium:
47~ Silty to Clayey Coarse to Fine Sand (SM-SC),
Vs
G007 dark gray, dry to damp
Vs
A
Ry
s
Vs
VLS -
7
| B Pl -80
S
Vs z
LS
Voo,
4l
Yors
a4
Vv
4
N
JosmQgravels along contact Ve
2— //’jj La Jolla Group: -79
Vot Silty to Clayey Medium to Fine Sand (SM-SC),
¥ jj; yellow orange, moist, dense,
%1 highly weathered formational material
s
VI
RS
Vorur
4.7~ “Poorly Graded Medium to Fine Sand with St~ ~~ ™ ]
10001 (SP-SM),
3=12 .0 yellow gray, moist, dense with claystone clasts -8
N B §- 1| throughout, unweathered formation
] Bottom of test pit at El. 77.65
7 Groundwater not encountered
4 77
5 76
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 10-14-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EOUIP:«;EBIMZATHOD USED:
[D] Drive Sample JD E/24" BACKHOE Lo R
of Test Pit No. MGD-TP-15
Bulk Sample - SUPERVISOR: &
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-30




DESCRIPTION OF SUBSURFACE MATERIALS

{kg/m3)
DEPTH
(meters)

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

OTHER TESTS
MOISTURE
{%}

DRY DENSITY
PENETRATION
RESISTANCE
(blows/0.3m)
SAMPLE TYPE
ELEVATION
(meters)

<
]
=
th
-

] ;;j 4| Alluvium:
4| Silty Coarse Fine Sand (SM),
. j; ; gray, moist, loose to medium dense,
1 ~77| with some gravels in upper 0.3 m
h Ve 70
L
e
Vs )
P -
£ 577
. s
B 170
s
R

S [ 69
4ewsq Well Graded Sandy Gravel (GW),

14%:48  reddish brown, moist to wet,

Few.ee! estimated 70% gravel

Y% 73 - 68

i 'iztzgzzwater seepage at El. 67.15 m
ttu.te 67
"Iy 3%
LI NI

7 Bottom of test pit at Ef. 66.84 m
Groundwater encountered at El. 67.15 m

- 66

- 65

LBM MGD 2-11-99

PROJECT NO. -181
STATE ROUTE 56 PROJECT

SAMPLE TYPES: DATE DRILLED:

Rock Core 10-14-98

Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample JD 410E/24" BACKHOE
Butk Sample SUPERVISOR:

Tube Sample S. KOLTHOFF

Log of Test Pit No. MGD-TP-16
PAGE 1 OF 1 FIGURE A-31




LBM MGD 2-11-99

@ ?_-: ARG
2 ) > SUE & DESCRIPTION OF SUBSURFACE MATERIALS Z
4] o am |8 5 S 2 O
= | Eg | 8 |22¢| 5 | £ £
£ = aw = il 2| d £ [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE THE OF § o
g Q P %J v 2 RE DRILLING. SUBSURFACE CONDITIGNS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE &3] \g-
£z = e GHa E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION &
© “ = @ 0 OF ACTUAL CONDITIONS ENCOUNTERED. 69.9 +
Jiwse Alluvium:
J30:%%  Well Graded Gravel (GW) with Sand cobbles and
LI . h : :
Jew.ou| gravels in a Silty Sand matrix, estimated 80% gravels
td® 88 and cobbles
B ....Q..
LGN
- ‘_'.c._'
Ji% ey
‘_._a‘..
15 oy ) L g0
1 j; 2| La Jolla Group:
VY« Silty to Clayey Medium to Fine Sand (SM-SC),
3 . 5;; yellow orange, moist, very dense,
) V-1 with some gravel estimated at 20%
VS
. Bottom of test pit at EI. 68.38
. Groundwater not encountered
- 68
2_
- -67
3 ]
- 66
4_
- 65
5._
- 64
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Roock Core 10-14-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED: :
. "
[D] prive Sampte JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-17
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-32




LBM MGD 2-11-99

1] > Z I
& & £ SoE DESCRIPTION OF SUBSURFACE MATERIALS Z
0 &~ P Z w S
= | Bg | 48 [3%<| o | BB E§
% 2 o] .&0 ﬁ [72} g 53 23] CEE" THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF o
m o e ‘[;2 7 Q (a2 DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE ;‘J\E«
B = 1 & ﬁ =l 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION =
o A A ol 0 OF ACTUAL CONDITIONS ENCOUNTERED. 69.9 +
] jj 4| Alluyium;
-] Well Graded Gravel with Sand and Silt (GW-GM),
72,7 gray to reddish brown, moist,
1V s»»| estimated 70% gravels and cobbles
s
v
) B Vs
I, ‘
T 69
| e
Vs
L
LA
Vs
VS
Yiss
~ /{;; La Jolla Group:
V77 Silty Medium to Fine Sand (SM),
VIRt i
i B vous light gray, moist, very dense s
e
A
1 Bottom of test pit at EI. 67.77 m
- Ground water not encountered
. -67
3_ .....
. -66
4%_
- -65
5_.
] 64
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 10-14-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sampie 1D 410E/24" BACKHOE | Log of Test Pit No. MGD-TP-18
Bulk Sample SUPERVISOR;:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-33




LBM MGD 2-11-9%

2] 2z 3]
& ) gﬁ B 0 € E _ DESCRIPTION OF SUBSURFACE MATERIALS Z
© | Bg | 2% 1524/ % | BT £2
5 nx (=) ;-7: E 5 g ol £ [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § T
o c b T E 7 A-> |DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE nE
E 2 [+ ARS 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION &
© A R “ 0 OF ACTUAL CONDITIONS ENCOUNTERED. 77.6 *
Jeess Debris Fill;
N :::: Silty to Clayey Gravel (GM-GC) with sand,
—L_W—\cgrk brown, moist with trash and debris
Teevesl  Alluvium / Siopewash:
18s34  Silty to Clayey Gravel (GM-GC) with sand, -
- B 1SSy dark brown, moist, with cobbles
....'..' .
.lﬁ.lﬁ
Ttw.ty H
I—lewsa carbon layer (possible burned zone)
‘e te
IS IS
‘u.ty
Sy
‘e te
B vy
- ;5 2| La Jolla Group: -76
V77| Silty to Clayey Medium to Fine Sand (SM-SC),
e T j;j light gray, moist, very dense
S
2~
1 Bottom of test pit at EL. 75.47 m
3 Groundwater not encountered
. -75
3 _
. 74
4—
- =73
5 ]
4 F72
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-14-98 B STATE ROUTE 56 PROJECT
[S] standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-19
Butk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-34




LBM MGD 2-11-%9

I ol Z, &3] i
k& 3 & S8e DESCRIPTION OF SUBSURFACE MATERIALS z
& | Bg | 22 522/ k| B3 <
S E | m a
e 0 a E = E £| o | @ 2 [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THiS BORING AND AT THE TITE OF 5 8
o] Q Dt % [ =B DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE ] é
[ E ~ 5} 2 2 5 AT THIS LOCATION WITH THE PASSAGE OF THIME. THE DATA PRESENTED IS A SIMPLIFICATION d
S a =] w 0 OF ACTUAL CONDITIONS ENCOUNTERED. 87.4 +
i Top Soil / Slopewash:
Y Silty Clay to Fat Clay (CL/CH),
. \\ dark brown, moist with gravels near the surface
= 87
NN
NN
3 \\
1— ;j 2] La Jolla Group:
471 Silty Medium to Fine Sand (SM),
. jj; yellow orange, moist, very dense
e
Y, -86
- Bottom of test pit at EI. 85.88 m
- Groundwater not encountered
2_
- -85
3 -
- -84
4__
i -83
5 -]
i -82
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-14-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
N " .
ID] Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-20
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-35




LBM MGD 2.11-99

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3}

RESISTANCE
{blows/0.3m}
SAMPLE TYPE

PENETRATION

DEPTH

(meters)

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME, THE DATA PRESENTED IS A SIMPLIFICATION
JOF ACTUAL CONDITIONS ENCOUNTERED.

ELEVATION
{meters)

i
—
=
B

N Top Soil / Slopewash:

"'/ 241 \Clayey Sand (SC), dark brown, dry to moist

h

jj | LaJolla Group
/7| Silty medium to Fine Sand (SM),
7771 yellow orange, moist, very dense,
“»2 7| locally with moderate to strong cementation

S o

.7\ strongly cemented from 1.5to 1.7 m

Bottom of test pit at EL. 78.56 m
Groundwater not encountered

~80

-79

78

=77

76

SAMPLE TYPES:
Rock Core

(5] Standard Split Spoon

[B] Drive Sample

Butk Sample
Tube Sample

DATE DRILLED;
10-14-98

EQUIPMENT/METHOD USED:
JD 410E/24" BACKHOE

SUPERVISOR;:

5. KOL'THOFF

PROJECT NO. 1-181

STATE ROUTE 56 PROJECT

PAGE 1 OF 1

Log of Test Pit No. MGD-TP-21
FIGURE A-36




LBM MGD 2-11.99

o z £l
E =) E~ g%’g > . DESCRIPTION OF SUBSURFACE MATERIALS Z
= | Bs | 2% |<2e| G| ER EZ
£ g~ Qs £ BE[ & | I g [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT TiiE TIME OF g
o Q By = %:J @ O 8.2 |DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE nE
S = £ 5] ﬁ £ 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION o
A A w 0 OF ACTUAL CONDITIONS ENCOUNTERED. 77.1 +
—’;ff Top Soil / Slopewash: 7
N /' s Sﬂty Sand (SM) ’ .
-1 ;j; - gray, moist, loose to medium dense
Vs
s
VL
e
TS
7 j ;; La Joita Group: -
177t Silty Medium to Fine Sand (SM),
S i
1o yellow gray, moist, very dense 76
N
Yy
LS
VIS
B A
1554 Sike (ML),
V7| gray, moist, very dense, fractured
S
Ny
i
pil 75
— Bottom of test pit at EI. 74.97 m
. Groundwater not encountered
3 e
- -747
4
i 73
5 i
] 172
SAMPLE TYPES: DATE DRILLED: GROUP| PROJECT NO. 1-181
Rock Core 10-14-98 STATE ROUTE 56 PROJECT
[8] standard Split Spoon EQUIPMENT/ME:I"HOD USED; '
[D] Drive Sampie ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-22
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-37




LBM MGD 2-11-99

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3)

DESCRIPTION OF SUBSURFACE MATERIALS

DEPTH
{meters)

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF

RESISTANCE
{blows/0.3m)
SAMPLE TYPE

PENETRATION

OF ACTUAL CONDITIONS ENCOUNTERED.

DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION

ELEVATION
(meters}

~]
o
-
H-

o

i jjj Alluvium:
42> Silty Fine Sand (SM), .
-+ 5; 7 dark brown, moist, trace fine gravel
S S
s
Yo
7L
s ]
A .
Yo
S

B | o
T2
N
A
Y
s
NIy
Yo
Vs
e
Lo

=79

1+44%| La Jolta Group;
2151 Silty Sand to Sandy Silt (SM-ML),
. IE :jj ; yellow orange, moist, very dense

S
S
A
R
Ll

77

Bottom of test pit at El, 76.81 m
- Groundwater not encountered

76

75

~74

SAMPLE TYFPES:

Rock Core

@ Standard Split Spoon
[B] Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED: GROUP PROJECT NO. 1181

10-15-98 STATE ROUTE 56 PROJECT

EQUIPMENT/METHOD USED:

JD 410E/24" BACKHOE

SUPERVISOR:
S. KOLTHOFF PAGE 1 OF 1

Log of Test Pit No. MGD-TP-23

FIGURE A-38

E




OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3)

RESISTANCE
{blows/0.3m)
SAMPLE TYPE

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONEHTIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED,

DEPTH

{meters)
ELEVATION

{meters)

-
o
o
H

{244 Alluvium:
. f/f Silty to Clayey Fine to Coarse Sand (SM-SC),
177 Z dark brown, to gray, moist
Ve
S s
Yors
s
Vs
L .
N
B 1.7
v
Vi, 77
Yoy
A
Yoo
ey
s
Y
Yo
S
Viss
2=V S
Yo
- ,//f ; La Jolla Group: 76
V-1 Silty Medium to Fine Sand (SM),
Yo7 ; light gray, moist, very dense,
B 177 locally with strong cementation
S
YIS .
§ Bottom of test pit at EL. 75.46 m
] Groundwater not encountered

T
~J]
20

s 74

4 73

LBM MGD 2-11-99

SAMPLE TYPES:

Rock Core

[§] standard Split Spoon
[B] Drive Sample

Bulk Sample

Tube Sampie

PROJECT NO. 1181
STATE ROUTE 56 PROJECT

DATE DRILLED:
10-15-98

EQUIPMENT/METHOD USED:
JD 410E/24" BACKHOE

SUPERVISOR: :
S. KOLTHOFF

Log of Test Pit No. MGD-TP-24
PAGE 1 OF 1 FIGURE A-39




LBM MGD 2-11.99

w2 ol Z [} | =2
‘é E =g E%’ & E:_ . DESCRIPTION OF SUBSURFACE MATERIALS Z
=) E 4 I3 EE
e 2 | A% |Bh? - E £ [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING ANG AT THE TiME OF <3
e = e T % g < aE DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE K g
[-O'* E g id e £ 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION d
[ w2 0 OF ACTUAL CONDITIONS ENCOUNTERED. 83.0 +
i j; 4| Top Soil / Slopewash: '
47| Silty to Clayey Sand (SM-SC),
R i
Ny dark brown, moist
Vv
A
Vo
- B Vs
S
VA .
Ry
1 ,/fff 82
] ;5; La Jolla Group:
V| Silty Medium to Fine Sand (SM),
SIS i
Lo light gray, moist, very dense
Lo
iy
s
Vi
A
- Bottom of test pit at El. 81.17 m
2— Groundwater not encountered 81
3] ' 80
4 =79
5 78
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1181
Rock Core 10-15-98 STATE ROUTE 56 PROJECT
{5] Standard Split Spoon EQUIPMENT/METHOD USED:
[B] brive Sample JD 410E/24" BACKHOE . D-TP-25
Bulk Sample SUPERVISOR: Log of Test Pit No. MG
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-40

é
)%-,




LBM MGD 2-11-99

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
{kg/m3)

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

(blows/0.3m)
SAMPLE TYPE
DEPTH
{meters)

RESISTANCE

e
o
<

ELEVATION
{meters)

H

0 _/f//”j Alluvium;
| Silty to Clayey Fine to Coarse Sand (SM-SC),
;7771 dark brown to gray, moist,

T 2521 with trace of fine gravel

Ty brown, moist, with some large gravel,
.~ <% estimated at 10%

-73

72

Vi 7] La Jolla Group:
47771 Silty Medium to Fine Sand (SM),
Y1771 light gray, moist, very dense

=71

4 Bottom of test pit at EL. 70.40 m
4 Groundwater not encountered

-70

6%

68

SAMPLE TYPES:

Rock Core

[81 standard Split Spoan
[B] Drive Sample

Bulk Sample

Tube Sample

PROJECT NO. 1-181
STATE ROUTE 56 PROJECT

DATE DRILLED:
10-15-98
EQUIPMENT/METHOD USED:

JD 410E/24" BACKHOE

SUPERVISOR:
S. KOLTHOFF

Log of Test Pit No. MGD-TP-26

PAGE 1 OF 1 FIGURE A-41




LEM MGD 2-13-9%

% ) & g SE & EA DESCRIPTION OF SUBSURFACE MATERIALS Z
Pes | B8 |<%8| & 2 , ga
o = m 2
[ n& a Ed ES g| £ | & § [™HIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT TRE TIVIE OF N 3
o Q - F;:J W a Q-2 |DAILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE E
& 3 % = E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLFICATION | [
&) =¥ w 0 OF ACTUAL CONDITIONS ENCOUNTERED. . 86.4 +
474! Top Soil / Slopewash:
L7771\ Silty to Clayey Sand (SM-SC), /‘
RISy i
77 brown, moist
I V.~~~ LaJolla Group: -86
- | B T777| Silty Medium to Fine Sand (SM),
¥z ~z| yellow orange, moist, very dense
s
V. .
A
- B 1— 2 Silt (ML), gray, moist, hard, friable
/7 44| " Silty Medium to Fine Sand (SMj, ™~ 777777777
V77| yellow orange, moist, very dense -85
- v
- Bottom of test pit at El, 84.88 m
. Groundwater not encountered
2__.
. -84
3W -
- 83
4—
- 82
5 ]
i 81
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1181
Rock Core 10-15-98 STATE ROUTE 56 PROJECT
E Standard Split Spoon EQUIPMENT/METHOD USED:
(D Drive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-27
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-42




LBM MGD 2-11-99

o z 3]
E = 5 g 3] :ﬂé g . DESCRIPTION OF SUBSURFACE MATERIALS %
b 2 2 E E;:‘ 5 = = = E E,_:: ‘E
o E(;J. ® = ﬁ Em B E 5 < 2
0 fL R o) j‘O 2 54-1 3 E THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TiME OF > g
a5 [»] o % n 9 a2 DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 22| g
S E g ) g £ 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION E;J
A w 0 OF ACTUAL CONDITIONS ENCOUNTERED. 790 +
4 ;/{ j Alluvium:
4| Silty to Clayey Fine to Coarse Sand (SM-SC),
Vs i
Gy dark gray, moist
1
S
I Yo
- |'B s
Vs
A S .
R
11727 78
L
Yo
o
Vs
A
Ry
7
Vs
A s
Yrrs
. jj j La Jolla Group:
2=, Silty Medium to Fine Sand (SM), 77
:.- //,j 24 light gray, moist, very dense
N
s
{7 | Bottom of test pit at EI. 76.56 m
3 Groundwater not encountered
3— 76
4~ 75
5 74
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. [-181
Rock Core 10-15-98 by STATE ROUTE 56 PROJECT
{S] Standard Split Spoon EQUIPMENT/METHOD USED:
@ Drive Sample JD 410E/24" BACKHOE .
Log of T'est Pit No. MGD-TFP-28
Bulk Sample SUPERVISOR: & -
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-43




LBM MGD 2-11-99

v > | &
= = & SO DESCRIPTION OF SUBSURFACE MATERIALS z
E | Bo | B2 522/ (BT 22
=18 = =i a 8
& 20 A E) &5 Bl & [ Wl  |THIS SUMMARY APPUES ONLY AT THE LOGATION OF THIS BORING AND AT THE THIE OF < g
m =] S L"ZJ 7 Q as DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE ] ~§«
£ b o 5 ‘;4‘:3 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION il
O (=] =9 [} 0 OF ACTUAL CONDITIONS ENCOUNTERED, 86.5 +
o Top Soil:
i Sandy to Silty Clay (CL),
B . dark brown to gray, moist,
s with gravels and cobbles at surface
- ’ ~86
U .
L4554 La Jolla G}'O@. )
4t Silty Medium to Fine Sand (SM), x
. j;j light gray to yellow orange, moist, very dense
|
Vs
Py
Vs
S
Vo
L -85
& Bottom of test pit at El. 84.98 m
. Groundwater not encountered
2__
~ -84
3_M
- -83
4_._
e -82
5 ]
i 81
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. }-181
Rock Core 10-15-98 STATE ROUTE 56 PROJECT
[Sj Standard Split Spoon EQUIPMENT/METHOD USED: :
ID] Drive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-29
Bulk Sample- SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-44




LEM MGD 2-11-9%9

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3)

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

RESISTANCE
{blows/0.3m}
SAMPLE TYPE
DEPTH
{meters)
ELEVATION
(meters)

[or]
~
i
O
H-

i ;; j Fill:
47| Silty Sand (SM), .
-7 j; ; gray, moist, with some trash and debris,
v old backfilled excavation, becomes wet
1224 at0.6 m, with extensive caving from
Vsl 0.6102.4m depth
YVoss
v
iy -
(b 73
N
Yy
s
B eyl
Vo

S 72

- ;jj La Jotla Group:
17| Silty Medium to Fine Sand (SM),
17721 light gray to yellow orange, moist to wet, very dense

Vs ”

7 Bottom of test pit at El. 70.55 m
Groundwater not encountered

| 70

] - 69

SAMPLE TYPES:

Rock Core

[S] Standard Spiit Spoon
[D] Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED:
10-15-98
EQUIPMENT/METHOD USED:
ID 410E/24" BACKHOE
SUPERVISOR:
S. KOLTHOFF

PROJECT NO. 1181
STATE ROUTE 56 PROJECT

Log of Test Pit No. MGD-TP-30
PAGE 1 OF 1 FIGURE A-45




LEM MGD 2-11-99

72 4 a|
b ol E §8 g E DESCRIPTION OF SUBSURFACE MATERIALS Z
BENE Se
o .= 3 =
% Eé [} _&0 ﬁa 2 d €] “E’ THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § %
o5 g B % w.e E (-5 IDRILUNG. SUBSURFAGE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
56 g a3 p & AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION d
-9 vi OF ACTUAL CONDITIONS ENCOUNTERED. 76.9 +
0 ] jf; Alluvium;
e Silty Sand (SM),
7 %7%| \dark gray, dry to moist, loose /—
VIS .
1777 Latola Groug:
Vs Silty Medium to Fine Sand (SM),
- B X7 7 light gray to yellow orange,
471 moist, very dense, with minor -
+7 7<) Silt (ML) lenses near the top L6
e
RS
Vs
s
Vs
i
Yorrs
- Bottom of test pit at EL. 75.38 m
= Groundwater not encountered
. -75
Zm
N 74
3 —]
- -73
4.“.
- 72
5 ]
- 71
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 181
[C] Rock Core 10-15-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
@ Drive Sample ID 410E/24" BACKHOE .
. MGD-TP-31
Bulk Sample SUPERVISOR: Log of Test Pit No
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-46




LBM MGD 2-11.9%

¢ B Z m
o o & ads E DESCRIPTION OF SUBSURFACE MATERIALS Z
74 B Be B E = = [
= | Eg | AR 2| 5 | B £5
B az o =1 B| 51 | & & [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF =8
o Q ey = %1 % ° A-Z |DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT GTHER LOCATIONS AND MAY CHANGE nE
£ = & et E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1§ A SIMPLIFICATION | i)
© &) a o 0 OF ACTUAL CONDITIONS ENCOUNTERED. 881 +
- B i Residual Clay g8
4 Silty to Sandy Clay (CL),
L4k dark gray, dry to moist,
1 » 1 \with some fine gravels [
127%| LaJolla Group:
y#~| Silty Medium to Fine Sand (SM),
Y277 light gray, moist, very dense .
Ry
a4
| S
Yo 87
Yoy
Yirse
s
Vs
s
- Bottom of test pit at El. 86.58 m
- Groundwater not encountered
2.__
- -86
3M
- -85~
4—
. -84
5 —
] -83
SAMPLE TYPES: DATE DHILLED: PROJECT NO. I-181
Rock Core 10-15-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQUII)PMENT/METHOD USED:
. L1}
[bJ orive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-32
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOQFF PAGE 1 OF 1 FIGURE A-47




LEBM MGD 2-11-99

3 ] Zg | m
& i b S8z DESCRIPTION OF SUBSURFACE MATERIALS Z
i@ . s jEZa o 22
= Eg | BE <:§g‘ o | BB £E
5 wn a :50 ?j & 5 =om g |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TiME OF § 5]
o Q - % 7o Q= |DRILING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
£ = £ GAhe E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | 1
= a [+ w2 OF ACTUAL CONDITIONS ENCOUNTERED. 83.3 +
777 Aliwiam:
Y2771 Silty to Clayey Sand (SM-SC)
.77~ dark gray, moist, 83
- B ’ A .
1 -1 with some gravels near surface
VS L
V7S
7
VS
YA :
YA
147 %] La Jola Group:
+ i Silty Medium to Fine Sand (SM),
S i i
) B T light gray, moist, very dense o
Tavs
Vo s
~ Bottom of test pit at El. 81.78 m
- Groundwater not encountered
2_
- -81
3_
- -80
4_..
i =79
5_
- 78
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-15-98 STATE ROUTE 56 PROJECT
{31 Standard Split Spoon EQUIPMENT/METHOD USED:
[B] Drive Semple JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-33
Bulk Sample SUPERVISOR: '
Tube Sample S. KOLTHOFE PAGE 1 OF 1 FIGURE A-48




LBM MGD 2-11-99

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
{(kg/m3}

PENETRATION

DESCRIPTI{ON OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIGNS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

RESISTANCE
(blows/0.3m)}
SAMPLE TYPE
DEPTH
(meters)
ELEVATION
{meters)

<
)
3
)
xn

Y4 Fill:

L207| Sitty Sand (SM) with gravel,
17 ; ; mixed with plant matter, trash,
1~~~ and planting mix, strong chemical fertilizer odor
A
Ry

15 36

+7 74| La Jolla Group:
1771 Silty Medium to Fine Sand (SM),
T2 light gray, moist, very dense,

v+ 7| weakly to moderately cemented
2— s -85

3Vrss -84

4 Bottom of test pit at El. 83.65 m
Groundwater not encountered

4— 83

5 82

SAMPLE TYPES:

Rock Core

18] standard Spiit Spoon
[B] Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED: GROUP PROJECT NO. 1-181
10-15-98 STATE ROUTE 56 PROJECT
EQUIPMENT/METHOD USED:
JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-34
SUPERVISOR:

S. KOLTHOFEF PAGE 1 OF 1 FIGURE A-49




DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3)
PENETRATION
RESISTANCE
(blows/0.3m)
SAMPLE TYPE
DEPTH
(meters)
ELEVATION
{meters)

o
oo
>
h
il

Y7 y| Silty Sand (SM) with gravel,
~~ 771 mixed with plant matter, trash,
LS \ . 4 -
»»» | and planting mix, strong chemical fertilizer odor -86
s s
Y
ey
Vs
LS

+/24<| LaJolla Group:
Y| Silty Medium to Fine Sand {SM), -85
1:77,7| light gray to yellow orange, moist, very dense

+ 771 moderately to strongly cemented zone,
2—:.7,7 from 1.8 to 2.0 m depth

R s -84
- Bottom of test pit at El. 83.96 m
N Groundwater not encountered

-] -83

. -82

- 81

LBM MGD 2-11-99

SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-16-98 R STATE ROUTE 56 PROJECT

[S] Standard Spiit Spoon EQUIPMENT/METHOD USED:

[B] Drive Sample JD 410E/24" BACKHOE . -
Bulk Sample SUPERVISOR: Log of Test Pit No. MGD-TP-35

Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-50




EBM MGD 2-11-99

%] - A=
% 2 S gg B E EA DESCRIPTION OF SUBSURFACE MATERIALS Z
Ps | 28 (€< 2 S5
% E =1 fx} I &=
= nE a ks = E 2| g | al B |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIE OF < &
o] Q YRS % 1 © QB DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT QTHER LOCATIONS AND MAY CHANGE [£4] -g
56 2 +4 4 ﬁ =) 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION E}]
8 Ay @ 0 OF ACTUAL CONDITIONS ENCOUNTERED. 90.5 +
i ‘-‘;‘;‘5 La Jolla Group:
Y5771 Sily Sand (SM), o
1:777| light gray, moist, very dense, with minor
Vo1 Silt (ML) lenses
s 90
VS
Y s
V.S
VLS
YIS -
1-0227
R
VS
Pov4
VS
Ly
e R0
- Bottom of test pit at El. 88.98 m
- Groundwater not encountered
2._
- 88
3._
N 87
4
- 86
5 =
] L85
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NG, 1181
Rock Core 10-16-98  STATE ROUTE 56 PROJECT
{S] Standard Spiit Spoon EQUIPMENT/METHOD USED:
@} Drive Sample JD 410E/24" BACKHOE : GD-TP-36
Bulk Sample SUPERVISOR: Log of Test Pit No. M
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-51




LBM MGD 2.11.99

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3}

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF

(blows/0.3m)
SAMPLE TYPE
DEPTH
{meters)

RESISTANCE

OF ACTUAL CONDITIONS ENCOUNTERED.

DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WiTH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION

ELEVATION
(meters)

oo
bl
s
H

Y Rk

47| Silty Sand (SM) with gravel, and trace clay,

%7 ~1 mixed with plant matter, trash,

1 ~~.~| and planting mix, strong chemical fertilizer odor

F83

82

- 81

1777| LaJolla Group:
V| Silty Medium to Fine Sand (SM),
o7~ light gray, moist, very dense

80

7 Bottom of test pit at EL. 79.74 m
Groundwater not Encountered

~79

-78

SAMPLE TYPES:

Rock Core

@ Standard Split Spoon
{D] Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED: GROUP PROJECT NO. I-181

10-16-98 STATE ROUTE 56 PROJECT

EQUIPMENT/METHOD USED:

JD 410E/24" BACKHOE

SUPERVISOR:
S, KOLTHOFF PAGE 1 OF 1

Log of Test Pit No. MGD-TP-37

FIGURE A-52




LBM MGD 2-11-%

|2} D Zi| B
E i E . 88 g E . DESCRIPTION OF SUBSURFACE MATERIALS z
& | Bs | 2% 3355 | BT o
& a~ aw & @ | g | & & [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § 8
o] Q el % 72 ns DRILLING. SUBSURFACE CONDITIONS MAY DIEFER AT OTHER LOCATIONS AND MAY CHANGE 443 é
5 = [£2 e 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | 1
& A L OF ACTUAL CONDITIONS ENCOUNTERED. 88.0 +
M2 ‘
L707| Silty to Clayey Sand (SM-SC),
A i
i with plant matter and trash
VS
S
i
) B Vi s
A7
v :
| R -87
Y
Yy s
47 44| LaJolla Group:
P .
17| Silty Medium to Fine Sand (SM),
‘oo ot light gray, moist, very dense, weakly cemented
T
Vorsx
. Bottom of test pit at El. 86.17 m
2 Groundwater not encountered 86
3 -85
4 -84
5— -83
SAMPLE TYPES: DATE DRILLED; GROUP, PROJECT NO. 1-181
Rock Core 10-16-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample JD 410E/24" BACKHOE L }
og of Test Pit No. MGD-TP-38
Bulk Sample SUPERVISOR: g
Tube Sample S. KOLTHOFRF PAGE 1 OF 1 FIGURE A-53




LBM MGD 2-11-9%

OTHER TESTS
MOISTURE
{96)

DRY DENSITY
{kg/m3)

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

DEPTH
{meters)

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

RESISTANCE
{blows/0.3m)
SAMPLE TYPE
ELEVATION
(meters}

o
s
At
I
H-

172« Fill:

15777] Silty Sand (SM),
+:7 7t dark gray, dry,
171 with trash and plant matter 91

4 77[ La Jolla Group:
77 Silty Sand (SM) to Sandy Silt (ML), 90
1277 yellow orange to gray, moist, very dense, blocky

s - -89
. Bottom of test pit at EI, 88.96 m
- Groundwater not encountered

- ~88

- 87

- -86

SAMPLE TYPES:

Rock Core
- [&] Standard Split Spoon
IB] Drive Sample
Bulk Sample
Tube Sample

PROJECT NO. 1-181
STATE ROUTE 56 PROJECT

DATE DRILLED:
10-16-98

EQUIPMENT/METHOD USED:
JD 410E/24" BACKHOE

SUPERVISOR:
S. KOLTHOFF

Log of Test Pit No. MGD-TP-39
PAGE 1 OF 1 FIGURE A-54




LBM MGD 2-11-99

vy o] Zm. | @
5 = B B 0 £l E _ DESCRIPTION OF SUBSURFACE MATERIALS Z
> Ee | S8 IS E Sl E 5 £3
= 2 o £ @ x| o |l @ [1HIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF S
m Q s [HEs © Q.2 [DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
z
E = [ 5] 5 = E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATICN E;’J
A =] w O OF ACTUAL CONDITIONS ENCOUNTERED. 76.0 *
] jf Z| Slopewash:
47| Silty Fise to Coarse Sand (SM),
177,71 dark gray to brown, dry, :
S .
7| with some cobbles and gravels
A
B Voo
. e
B Vs
s
N /_/7/ -
1557 75
-V 7S
Ysrs
- f/’, ;j La Jolia Group:
47| Silty Medium to Fine Sand (SM),
Aol ;
Toos light gray, moist, very dense
s
Vorox
-+ S
RIS
vl
2 74
Vs _
. Bottom of test pit at El. 73.87 m
. Groundwater not encountered
3 73
4] 72
5— 71
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-16-98 N STATE ROUTE 56 PROJECT
[8] Standard Split Spoon EQUIPMENT/METHOD USED:
i JD 410E/24" BACKH .
D] Drive Sample / OF Log of Test Pit No. MGD-TP-40
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-B5




LBM MGD 2-11-99

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3)

DESCRIPTION OF SUBSURFACE MATERIALS

DEPTH
(meters)

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF

PENETRATION
RESISTANCE
{blows/0.3m)
SAMPLE TYPE

OF ACTUAL CONDITIONS ENCOUNTERED,

DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT GTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION

ELEVATION
(meters)

12,9
B
o
H-

=]

244  Alluviam:
47| Silty to Clayey Coarse to Fine Sand (SM-SC),
- j;; gray, wet, with some gravels near surface

Y
Vs s
Vs
I
Vi
Vs -
Yo -
S
e
v
Vv

{:744| LaJolla Group:

V71 Silty Medium to Fine Sand {(SM),
T jj; yellow orange, moist to wet, very dense
Vs

=65

64

. Bottom of boring at El. 63.86 m
T Groundwater not encountered

~63

61

SAMPLE TYPES:

Rock Core

{8] standard Split Spoon
(O] Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED: GROUP PROJECT NO. 1-181

10-16-98 s STATE ROUTE 56 PROJECT

EQUIPMENT/METHOD USED:

JD 410E/24" BACKHOE

SUPERVISOR:
S. KOLTHOFF E PAGE 1 OF 1

Log of Test Pit No. MGD-TP-41

FIGURE A-b6
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A Log of Test Pit
Pit Number: /Y 6-D7 -4 2
Project No. /4Q4 ~/¢0© Date: /0//6 /%p Logged By: § HK.
Elev. 06,4 M Contractor: Sample Method:
Pit Orientation: A/ 28°uws Ground Slope: [$© Drawing Scale:
Graphic Log -
Elev. [Depth _
! H?ﬂCL o F T; g
4-‘ /U /0 c'(L)
‘O .
1 _Gj%jﬂ . \,.7 .
3 = 2 ~
Ao (TP . 770
‘ & & & Tog I oengy
I ca - -
P /-‘- ] - 1 5 >\\_\ -+-
7% I B 7 i T Sl
| = s U - VRS R B
. L | | |
!
Sample Summary
Sample |Sample Blows/ |Moisture |Dry
No. Depth Foot Cont. Density
(Ft) (%e) (PCF) {Description
® L““dSL:‘i“@k Brau m Q,,G\] egte 3:&417 Sama")
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LBM MGD 2-11-%9

2] P Zm| m
A o = Sfe DESCRIPTION OF SUBSURFACE MATERIALS 4
i 23] Vi {Ezm eelrr O -
e | B | 2% |555| 5 | B3 52
& 2% aw = E | o | & 2 [THIS SUMMARY APFLIES ONLY AT THE LGGATION OF THIS BORING AND AT 71 TIME OF I3
= o PO % 2 A2 |DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
B = [ aes ?j AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ot
A (] vi OF ACTUAL CONDITIONS ENCOUNTERED. 62.3 +
0 i ;;‘ 2| Alluvium: '
7~ Silty Coarse to Fine Sand (SM),
- j; j dry to moist, with some gravels and trace clay, g2
4+~ cobbles near surface
S
T
) B Vs s
4 .
] Y ors
L
Yy
VSl
voos
Yo 61
Ly
Ry
7
| A
TE=Z=Z5 zone of burned brush and tree Timbs,
Ez==7 black, moist, with foul odor
2~EZEZ
17 "Poorly Graded Medium 1o Fine Sand (§9), """ 60
- i B 4 gray, moist, with some fine gravels
3] j;; La Jolla Group:
+ 71 Silty Medium to Fine Sand {(SM), -
1727 light gray to yellow orange, moist, very dense
Vs : -59
Y
Yo
It
VS
T Bottom of test pit at EL. 58.64 m
] Groundwater not encountered
4_
. 58
5_
. 57
SAMPLE TYPES: DATE DRILLED: GROUP| PROJECT NO. 1181
Rock Core 10-16-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon © EQUIPMENT/METHOD USED:
- 113
D] Drive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-43
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-58




LBM MGD 2-11.9¢

v - Zoy | m
9 o o elol EE DESCRIPTION OF SUBSURFACE MATERIALS Z
E | Bo | 23 |5%2/E |ED £7
3 wE | 89 B 2| & & [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THi1S BORING AND AT THE TIIE o7 T3
jea) Q ol % w2 [a R DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 13} ~.Ef
£ = . ane 5 AT THIS LOCATIGN WITH THE PASSAGE OF TIME. THE DATA PRESENTED 15 A SIMPLIFICATION | [
= A Ay © 0 OF ACTUAL CONDITIONS ENCOUNTERED. 86.5 +
17744 Alluvium:
4~ Silty Coarse to Medium Sand {(SM),
R : ;
) B oy dark brown, dry, with some fine gravels
Vs
O 86
Ry
i
Vi
A -
N
1 ] j;‘ | La Jolla Group:
47| Silty Medium to Fine Sand (SM), light gray to yellow
Y i
;77,71 orange, moist, very dense
§ A
R N
b 85
VYoo
A
RS
. Bottom of test pit at E1. 84,67 m
2~ Groundwater not encountered
s -84
3 —
R _ -83
4]
. 82
5_
. -81
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-19-98 N STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:; :
. tl
[B] Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-44
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFFR PAGE 1 OF 1 FIGURE A-59




LEM MGD 2-11-9%

2 > Zg.| @
5 S 5 OUE DESCRIPTION OF SUBSURFACE MATERIALS Z
@ g do B % 4 o ey S
B E @ % ié" < [ e i) S: § ET' E
ﬁ - o EE 2R = £ [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § bl
T o e S %1 o 9 8-> IDRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
5 = B aEa 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION i
P v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 90.1 +
114 <] Slopewash: [0
4,1 Silty to Clayey Coarse to Fine Sand (SM-SC),
. Vs
B 257 dark gray, dry
Vs
] Vs
Yrss
e
VS s
‘;5; La Jolla Group: ;
1_‘ 77| Silty Medium to Fine Sand (SM) with some gravels,
i ;; ; yellow orange, moist, very dense g0
17| moderate to strong cementation from 0.8 to 1.2 m
g g
-2 24| weakly cemented below
Vs
s
Vs
LS
] Bottom of test pit at EI. 88.42 m
| Groundwater not encountered
2_.
T 88
3 -]
- _87.“
4—
- 86
5_._.
- -85
SAMPLE TYPES: DATE DRILLED: GROUP| PROJECT NO. 1-181
Rock Core 10-19-98 STATE ROUTE 56 PROJECT
gl Standard Spﬁt Spogn EQU|PMENT/METHOD USED; .
i JD 4 "BA \
[B] Drive Sample 10E/24" BACKHOE Log of Test Pit No. MGD-TP-45
Buik Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-60




LBM MGD 2-11-99

& o = SUE DESCRIPTION OF SUBSURFACE MATERIALS z
2| B | 28 Bz ? Se
B | 28 |52 5 | EE £2
5] e Qs =1 B| 5 | @2 ™IS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT TIiE TIME OF g
ja s o o % &7 o o= DRILLING. SUBSURFACE CONDITIONS MAY EHFFER AT OTHER LOCATIONS AND MAY CHANGE 4] .E-
£ = £ nas 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION =
< a o v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 83.0 +
_/;;‘ #| Top Seil / Slopewash:
+ 71 Silty to Clayey Coarse to Fine Sand (SM-SC),
_— Ry i i
5 s dark gray, dry, with trace of fine gravels
Ty
e
Vi
s
Vs
VS :
Y
1— j f/‘ 4| La Jolla Group: 87
V-~ Silty to Clayey Medium to Fine Sand (SM-SC),
1777 yellow orange, moist, very dense,
_ B s
~v ] locally strongly cemented
Vi
. Bottom of test pit at El. 86.48 m
- Groundwater not encountered
2] - 86
3 -85
4— -84
5 83
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-19-98 STATE ROUTE 56 PROJECT
(8] Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample ID 4108/24” BACKHOE Log of Test Pit No. MGD-TP-46
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF - PAGE 1 OF 1 FIGURE A-61
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2 > Zm.| m
& 2 e OQOFE E DESCRIPTION OF SUBSURFACE MATERIALS 4
£ | Bo | 22 [5E2|E | ED 27
[y m 2 Sl m 2 Ll
ﬁ Lz} ‘E:' [} &0 ﬁ 5 EY d [x) “E" THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § %
o] g PR % 8 2 2.2 DAILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE [¢3] é
8 g td me 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIRICATION Eé
A w2 0 OF ACTUAL CONDITIONS ENCOUNTERED. 72.4 ¢
1744 Alluvium: '
7~ Silty to Clayey Sand (SM-SC},
i
G057 dark gray, dry to damp
¥ /,; ,// 72
- "/ ~
Vs
Y4
Vi
S .
L
T Ay
s
Vs
i
s
T
v B
{7 "Poorly Graded Medium to Finé Sand (59), 7]
o gray, Tnoist
- B = Samiy_Cl::‘y_ (CLy, T T Tt
2 olive gray, maoist
N -70
3-«
. ;’; 4| La Jolla Group: 69
Vs Silty Medium to Fine Sand (SM),
B i j light gray, moist to wet, very dense
) & /; v
Vs
Nzl
4 Bottom of test pit at El. 68.44 m
) Groundwater not encountered
- -68
5_
- =67
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-19-98 STATE ROUTE 56 PROJECT
Standard Spiit Spoon EOUIPI‘::ENT/METHOD USED:;
@ Drive Sample JD 410E/24" BACKHOE .
f . MGD-TP-47
Bulk Sample SUPERVISOR: Log of Test Pit No
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-62




LBM MGD 2-11%9

w2 P 4 <3
E = 5 gg E E - DESCRIPTION OF SUBSURFACE MATERIALS g
= Ps | B8 |<<g 5 =i
e 5 B B &
] 2 A £y £ E E g g |THS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF < 3
o o P= % v © Q= IORILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE kE
S = nQ: ] ge 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION e
A “i 0 OF ACTUAL CONDITIONS ENCOUNTERED. 75.7 +
47771 Recent Alluvium:
4.1 Poorly Graded Medium to Fine Sand with Silt
4.1 (SP-SM),
T} gray, dry to moist
—:‘:j_- : 75
1] 7 Debris Fill:
Y/77] Sandy Sitt (ML),
. dark gray, moist, with abundant vegetative debris and
N trash [
a Alluvium:
- B i Sandy Clay (CL),
- dark gray, moist .74
2_
) e -73
1777 Silty Medium to Fine Sand (SM),
1| gray, moist
S o
- B R -
L
A
Vs
R
Yrss
A
VS
14744 Lalolla Group: 72
1> Silty Medium to Fine Sand (SM),
4] <28 yellow orange to gray, moist to wel, very dense
- Bottom of test pit at El. 71.74 m
- Water seepage at El. 71.74 m
. 71
5_
] 70
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-19-98 N STATE ROUTE 56 PROJECT
Standard Split Spoon EOU[PP;EB‘TI}METHOD&JSED:
{D] Drive Sampie JD 410E/24" BACKHOE . D-TP-48
Bulk Sample SUPERVISOR: Log of Test Pit No. MG
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-63




LEM MGD 2-11-9¢

v > 4 i
E o S g 3 Bl & = DESCRIPTION OF SUBSURFACE MATERIALS Z
c | Bo | 2% |52S|E | €7
e a< o e @ £| gl | @ 2 [THIS SUMMARY AFPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF <3
&3} Q f % n Q Q= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT GTHER LOCATIONS AND MAY CHANGE m é
S = o4 = ﬁ i) 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SiMPLIFICATION | 5
A . o 0 OF ACTUAL CONDITIONS ENCOUNTERED. 86.4 +
i Residual Clay:
N Sandy Clay (CL),
B - dark gray, moist, with many gravels and cobbles
- 86
i La Jolla Group:
V7] sin ML), .
V] mottled gray to yellow orange, moist, hard, blocky
17
7
. // -85
_ //’
7
. Bottom of test pit at EI. 84.57 m
2 Groundwater not encountered
- -84
3m
- 83
4—
B 82
5_
i 81
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 16-19-98 STATE ROUTE 56 PROJECT
[S] standard Split Spoon EQUIPMENT/METHOD USED:
. Ll
[D] Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-49
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-64




LBM MGD 2-11-99

w P Z [}
2 1 & S8 E DESCRIPTION OF SUBSURFACE MATERIALS 4
i & 2a |BZ3 o w S
S | E§ | SE |55S| wm | EE e
<] n 0 ﬁ @ Fl wd | @ [THIS SUMMARY APPLIES ONLY AT THE LOGATION BETHIS BORING AND AT THE TIME OF T8
1 < o F:!ZJ wo > |DRILLING, SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE nE
S = ﬂoﬂ & ﬁ a2 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION r,}
P vi 0 OF ACTUAL CONDITIONS ENCCUNTERED, 51.8 +
i jj j Debris Fill;
A s ISﬂ:-ly Sand (SM),
(L2 ight gray, dry to moist,
- ff ,// with abundant trash and debris /_
1727  Alluvium:
. B Y-~} Silty Sand (SM),
£077| dark gray, dry to moist, . 53
4,71 with trace of clay and fine gravel
11777
s
Al s
NIy
Vs
s
VS
1
Yoes
P
Ly
- 7:// ___________________________________ 52
AN Clayey Medium to Fine Sand (S8C},
27NN vellow orange, moist, with some gravels
- B _\
\ "
3R
- ;j; 1.a Jolla Group: -
T Silyto Clayey Sand (SM-SC),
j 2ol light gray, moist, very dense
i Bottom of test pit at El. 50.45 m
. Groundwater not encountered
- 50
4 —
- -49
5 ]
. -48
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. K181
Rock Core 10-19-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sampile ID 410E/24" BACKHOE L .
og of Test Pit No. MGD-TP-50
Bulk Sample SUPERVISOR: &
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-65




LBM MGD 2-11-99

7 o 5. |SQF & _ DESCRIPTION OF SUBSURFACE MATERIALS Z
c | 2g | 2% 523/ | ET F:
B n =) Eo S R SRS g [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THiS BORING AND AT THE TIME OF § T
o Q B S g &0 8= IDRILLNG. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE BE
S = 44 & ﬁ 2 E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION ﬁ
A A w2 OF ACTUAL CONDITIONS ENCOUNTERED. 509 4+
V777 Debris Fill: '
. _/‘/_/ Silty Sand (SM),
oA light gray, dry to moist,
. with abundant trash and debris f
] Alluvium:;
- B j Sandy Clay (CL),
i dark gray, dry to moist, .
- with trace of gravel 50
I —]
+:44+| " Siity Coarse to Fine Sand GM),” =~~~ """ """ 7771
Yy ; .
V7 7/»1 brown, moist, with some gravel and cobbles
s
177 7| and trace of clay
r
Vo
v
+ 7 L
240 :
Ve
L Vs
- Yorrs
B S
Vs
Vi
Yooss
S
Vs
A
1777
%
Vs -57
3
e -
Yy
VIS
R
. ;j; La Jolla Group:
V71 Silty Fine Sand (SM),
L light gray, moist, very dense
- Bottom of test pit at EL. 56.24 m
- Groundwater not encountered -56
4_
i -55
5 —
- -54
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-19-98 = STATE ROUTE 56 PROJECT
(8] Standard Split Spoon EQUIPMENT/METHOD USED: -
[D] brive Sample JD 410E/24" BACKHOE . D-TP-51
Bulk Sample SUPERVISOR: Log of Test Pit No. MG
Tube Sample S. KOLTHOFF LA paGE 1 OF 1 FIGURE A-66




LBM MGD 2-11-99

w2 E z | & —-I
5 > £ QUE E DESCRIPTION OF SUBSURFACE MATERIALS Z
E | 5 z8 1553 2 Sp
ER | GE |38 [ £ E§
ff] wn [ ) ﬁ 2] ; E& [¢3) g THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF e r
il o e % R 2> IDAILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE fE
N = e aee 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION )
o A Ay w1 0 OF ACTUAL CONDITIONS ENCOUNTERED. 725 +
47441 Allavium:
+ 7| Silty Coarse to Fine Sand (SM} with gravel to
;7771 Silty Gravel (GM) with sand,
V-1 dark gray, dry to moist,
125 <1 locally with estimated 50% gravel -72
Vs
Vs )
4 -
Y
s
e Y
A
A
- |'B A\ Clayey Medium to Fine Sand (SCJ,
ooy brown, moist,
™y with estimated 25% gravel m71
1424| LaJolla Group:
VS Sllty Sand (SM), )
2] j;; yellow orange, moist, very dense
S
AL
yS
VS
s s
s Bottom of test pit at E1. 70.06 m -70
. Groundwater not encountered
3 3 -
i 69
4—
. -G8
5 -
i 67
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. [-181
Rock Core 10-20-98 &Y STATE ROUTE 56 PROJECT
[§] Standard Split Spoon EQUIPMENT/METHOD USED:
[B] Drive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-52
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-67




LBM MGD 2-11.99

2 g—: Z oy | 2
& o = OO E E DESCRIPTION OF SUBSURFACE MATERIALS z
2| B, | 29 522 E7 ED
e = = 2 o
f& i) & 8 B ﬁ & " S0 g THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § z
m &} i = ’é ﬁ K= 2= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT QTHER LOCATIONS AND MAY CHANGE m\-E—
E~ S o' m § 2 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION d
o A B v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 70.8 +
Y44 Slopewash:
477771\ Silty Sand (SM) with gravels,
. ;//’; dark brown, dry to moist /_
Y~~~ LaJolla Group:
17721 Silty Medium to Coarse Sand (SM),
} ;;; light gray, dry to moist, very dense
A2 - =70
5 1
- A
B -5
A
Lo
Vorss
s
VL
o
— Boitom of test pit at El. 69.28 m
- Groundwater not encountered
- =69
2_.
. 568
3_ —
. 67
4_
- -66
5 —
_ -65
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-20-98 Y STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/MEIHOD USED:
D] Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-53
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFE PAGE 1 OF 1 FIGURE A-68




LBM MGD 2-11.99

i g Ex gu E E DESCRIPTION OF SUBSURFACE MATERIALS Z
e | B 22 |<22 £% 2%
E® £ Sim & g
s 2R A kL s 5 2 5l | & & [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF = g
E Q o= %‘1 " Q 2k DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE &) -.E-«
= o ) §~.—9 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PAESENTED IS A SIMPLIFICATION =
© A A« w 0 OF ACTUAL CONDITIONS ENCOUNTERED. 587 +
Kww| Debris Fill:
NN Organic Silt (ML) with Sand,
NN black, moist, with abundant trash and debris
NN
N NN
NS
NNN
TN ~58
NN
NN -
TN
| B NN
N NANNN
NN
TN
AN
H NN
NN
TONNN
ENNNN
NN 37
227 zone of burned vegetative matter with trash,
2—;555 black, wet
=22y
14 %4|" water seepage (heavy flow) at EL. 56.26 m
Vvl Allavium;
7 ;; y Silty Sand (SM), 56
17| olive gray, moist, with estimated 15% gravel
S
34y
R
s
LA
L
VL
Yeor
I
)
Jewsw LaJolla Group: -55
:‘:‘: Poorly Graded Gravel with Silt (GP-GM),
4__' 2NN yellow orange, moist, dense,
- with sand and cobbles /
. Bottom of test pit at El. 54.74 m
7 Groundwater encountered at El. 56.26 m
. 54
5 —
- 53
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
Rock Core 10-20-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQJ':JS’MIIES%;MEIHODCUSED:
[D] Drive Sample 4 24" BACKHOE .
Log of Test Pit No. MGD-TP-54
Bulk Sampile SUPERVISOR: 8
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-69

:




LBM MGD 2-11-99

[%5] 2 z je3}
2 o & COE DESCRIPTION OF SUBSURFACE MATERIALS Z
¢ | Bo | 27 522 € & So
S E 2t m g : B &
& 2R a B & 5 ¥| = | & & [THIS SUMMARY APFLIES ONLY AT THE LOCATION OF THiS BORING AND AT THE TIME OF < g
Lo o B § Ao R DAILLING, SUBSURFAGE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
S = [°3 b ﬁ =l E} AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 18 A SIMPUIFICATION |
A/ B vi O OF ACTUAL CONDITIONS ENCQUNTERED. 590 +
] '-‘_//;; Debris Fill:
77| Poorly Graded Sand with Silt (SP-SM),
T - j;j light gray, dry to moist
i 1~ with some gravel and trash
Ay
Yo
S
Vs
1 5 ;‘; Slopewash: -
; B i _b>| Silty to Clayey Sand (SM-SC) with gravel, <o
L7 <1 dark brown, moist, estimated up to 40% gravel
N jj 4| La Jolla Group;
V77| Silty Sand (SM),
i ~Jellow orange, moist, very dense
] Bottom of test pit at EI. 57.48 m
i Groundwater not encountered
22— 57
3 ~56
4 55
5— 54
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-20-98 STATE ROUTE 56 PROJECT
Standard Split Spoon EQ}JIIJPMENT,}METHOD USED:
[D] Orive Sample 410E/24" BACKHOE . GD-TP-55
Bulk Sample SUPERVISOR: Log of Test Pit No. M
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-70




LBM MGD 2-11.99

] b= Z Iz
& o E_ 80 E E _ DESCRIPTION OF SUBSURFACE MATERIALS g
k= B ;% 2 |<5S @ E 5 £
% =2 E (=) ‘E; ﬁ E;r_a: 2 g | & g THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § @
by Q P % w O Q-2 |DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
&= E 2 [ gﬁ 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION E,]J
() - Ay w 0 OF ACTUAL CONDITIONS ENCOUNTERED, 68.5 +
V424 Slopewash:
47772\ Silty Sand (SM),
17 ;,// dark gray, dry, loose
Y27~ LaJolla Group:
1o lsul?t, Fine Sand (SM), . 68
ol N ray, moist, ver 115€
444« light gray, moist, very dens
Vs :
S
1 S
VoSS
S
VoSS
v
Vo
VA
RiYs v 67
- Bottom of test pit at El. 66.98 m
. Groundwater not encountered
2-...
- -66
3__
N 65
4—
X 64
5%
i -63
SAMPLE TYPES: DATE DRILLED: PROJECT NO. {-181
Rock Core 10-20-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED:
[B] Drive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-56
Bulk Sample SUPERVISOR:
Tube Sampte S. KOLTHOFF PAGE 1 OF 1 FIGURE A-71




LBM MGD 2-11.99

2 s S ISSE & DESCRIPTEON OF SUBSURFACE MATERIALS Z
c ) Be | 27 |522|E | B2 &2
& a= =l Eu i E Blog|d E [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § ]
jeaf o e = % v 9 Az DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE [44] ~_E-
= E [+ 4 5] ﬁa 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPUFICATION ;’;IJ
© A fn v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 665 +
- B i Top Soil;
S Silty Clay (CL) with Sand,
- dark reddish brown, dry to moist,
- with gravels on surface
~aswl  LaJolla Group: 66
i QQQ Silt to Elastic Silt (ML/MH),
ot yellow orange, moist, very dense .
1NN "
NN
[ FONRNRN
ANNNN
NN
NN
TN
AN
NN 65
. Bottom of test pit at E1. 64.98 m
N Groundwater not encountered
2_
- -64
3 o~
- -63
4~
- 62
5 ]
] 51
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-20-98 s STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
{D] Drive Sample ID 410E/24" BACKHOE R
Log of Test Pit No. MGD-TP-57
Bulk Sample SUPERVISOR: g
Tube Sample S. KOLTHOFF DEL PAGE 1 OF 1 FIGURE A-72




LBM MGD 2-11.99

%] 2 m
5 m E S8z E DESCRIPTION OF SUBSURFACE MATERIALS Z
S K 2@ 529 wie) 25
= | Eg | BE |32<| a2 | E5 S8
B n o ﬁ @ F| = | Y [THIS SUMMARY APPLES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF 4
i B E =
m Q o g 7 S Q> IDRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
| E o i ﬁ ! 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ﬁ
4 = R« w2 0 OF ACTUAL CONIHTIONS ENCOUNTERED. 64.4 +
_ Slopewash:
. Sandy Clay (CL),
- dark reddish brown, dry to moist,
g, with gravels on surface F64
1774 LaJolla Group:
Y7~/ Silty Medium to Fine Sand (SM),
1277 light gray, moist, very dense, .
+ 7| with trace gravels and cobbles
T
S
S S
Y
1
Vs 63
<+ S
. Bottom of test pit El. 62.88 m
. Groundwater not encountered
2_
- -62
3_
4 -61
4
. 60
5_..
] 59
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1181
Rock Core 10-20-98 STATE ROUTE 56 PROJECT
Standard Spiit Spoon EOUIPMENT/ME:I"HOD USED:
D] prive Sample 1D 410E/24" BACKHOE Log of Test Pit No. MGD-TP-58
Buik Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-73
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OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3)

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF

RESISTANCE
{blows/0.3m)
DEPTH
(meters)

SAMPLE TYPE

OF ACTUAL CONDITIONS ENCOUNTERED.

DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION

ELEVATION
{meters)

L
oo
o
les

'I/'/ff Debris Fill:

77| Silty Sand (SM) with decaying organic matter,
17771 dark gray to black, moist,

+~7-| with abundant trash and debris

58

o2 Aluviam:
1~ Siltto Clayey Medium to Fine Sand (SM-S0),
Toor ot yellow orange to gray, moist

+.7<7| basal cobble and gravel layer on top of formation

57

56

55

472/ LaJolia Group:
Silty Medium to Fine Sand (SM),
&ight gray, moist, very dense

- Bottom of test pit at EL. 54.69 m
T Groundwater not encountered

=54

=53

SAMPLE TYPES:

Rock Core

Standard Split Spoon
[D] Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED: GROUP| PROJECT NO. 181

10-19-98 STATE ROUTE 56 PROJECT

EQUIPMENT/METHOD USED;

JD 410E/24" BACKHOE

SUPERVISOR;
S. KOLTHOFF PAGE 1 OF 1

Log of Test Pit No. MGD-TP-59

FIGURE A-74




OTHER TESTS
MOISTURE
(%)

DRY DENSITY
(kg/m3)

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
BRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCGUNTERED.,

RESISTANCE
(blows/0,3m)
SAMPLE TYPE
DEPTH
(reters)
ELEVATION
(meters)

LBM MGD 2.11-99

)
4]
N
—

+

7 4] Debris Fill:

L Silty Sand (SM) with decaying organic matter,
o771 dark gray to black, moist,

T with abundant trash and debris

T
(5]
[yS]

L 51

V772 Alluvium:
V-~ Siltto Clayey Coarse to Fine Sand (SM-SC),
1774 dark gray, moist, with occasional gravels

Vs L A0

basal cobble and gravel layer on top of formation

1 La Jolla Group: [_48

- Silty Medium to Fine Sand (SM),
. ellow orange, moist, very dense
Bottom of test pit at EI. 47.99 m
Groundwater not encountered

- 47

SAMPLE TYPES:

Rock Core

[8] standard Split Spoon
[B] prive Sampie

Bulk Sample

Tube Sample

DATE DRILLED: GROUP PROJECT NO. i-181
10-20-98 STATE ROUTE 56 PROJECT
EQUHPMENT/METHOD USED:
JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-60
SUPERVISOR:

S. KOLTHOFF PAGE 1 OF 1 FIGURE A-75
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= £ £ SUE DESCRIPTION OF SUBSURFACE MATERIALS 2z,
] £ e |8 E 4 TR Q..
E | Eg | BE |3%Sim |E8 ¥
£ "= nm = £l 5 [ @ B [THIS SUMMARY APPLIES ONLY AT THE LOGATION OF THIS BORING ARG AT THE TIME OF <3
m < = % 7 = |DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
S 2 [+4 m ﬁ =) 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ;’d
Q P “vi 0 QF ACTUAL CONDITIONS ENCOUNTERED. 59.0 4+
- B i ;f; Top Soil:
L (Sii!ty to Clayey Sand (SM-SC),
rd
5Ll ark gray, dry
V.~~~ Lalolla Group:
127<| Silty Fine Sand (SM),
- B N ;; ; yellow orange, moist, very dense
R e N
. /;j
b
| e 58
VLS
dros
Vs
Py
S s
nsys
. Bottom of test pit at EI. 57.48 m
-1 Groundwater not encountered
2— =57
3 =56
4— 55
5— 54
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. 1-181
Rock Core 10-20-98 n STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
@ Drive Sampie JD 410E/24" BACKHOE .
it . MGD-TP-61
Bulk Sample SUPERVISOR: Log of Test Pit No
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-76




LBM MGD 2-1199

o i Eh gu E E = DESCRIPTION OF SUBSURFACE MATERIALS Z
= | 2g | 42 |3%9| & £ 28
& ut Qs =17 B{ gl [ &l & [7HiS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF g
an Q B % 7] i) AZ DAILLING. SUBSURFACE CONDITIONS MAY DIFFER AT QTHER LOCATIONS AND MAY CHANGE 2] g
b = &, aEs 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 15 A SIMPLIFICATION &
o 2 [~ =] OF ACTUAL CONDITIONS ENCOUNTERED., 496 +
0 R ;;‘ 2| Slopewash;
Sﬂty Sand (SM), .
/; ; dark gray, dry to moist, loose
Vo 1 LaJolla Group:
1774| Silty Medium to Fine Sand (SM), 4o
__'/'ﬁ/ light gray to yellow orange, moist, very dense
S
VS S :
Ao
|77
v
Y4
Y
s
SIS
47
RS
“ Bottom of test pit at El. 48.08 m -48
= Groundwater not encountered
2_
- - 47
3 —
. - 46
4%
- - 45
5_
i 44
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1181
Rock Core 10-20-98 STATE ROUTE 56 PROJECT
[S} standard Split Spoon EQUIPMENT/METHOD USED:
. t
[0] Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-62
Bulk Sample SUPERVISOR;
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-77




LEM MGD 2-11.99

ﬂ e 4 o f
& = 5. |EQE E . DESCRIPTION OF SUBSURFACE MATERIALS Z
| Bg | 2T 5295 | E3 52
] o= a :53 ﬁ 7R =i m £ |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § @
o] o ot % [ Qs ORILUNG. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIGNS AND MAY CHANGE Eﬂ\...Er
5 p o GaRe 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIMCATION =
(& Ay w OF ACTUAL CONDITIONS ENCOUNTERED, 53.6 +
"7 HE '
17 ~| Silty Sand (SM) with gravel,
-+ ;j 2t brown, dry, estimated 40% gravel
NP
177
o L
- B SO 53
Vi
s :
R -
14747
Fr v
VIS
Yrrs
- |B N \ Slopewash:
NN Clayey Medium to Fine Sand (SC),
T /‘,/—@rk gray/brown, moist -
2,771 La Jolla Group:
L2724 Silty Medium to Fine Sand (SM),
+,< <~ light gray to yellow orange, moist, very dense,
z—fﬁj with gravel and cobble lenses
T Bottom of test pit at EI. 51.47 m
. Groundwater not encountered
g 51
3_.~
. 50
4_
- -49
5 —]
- 48
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-21-98 N STATE ROUTE 56 PROJECT
[S] Standard Spiit Spoon EQUII)FMENT/METHOD USED:
Iﬁ] Drive Sample JD 410E/24" BACKHOE .
it No. MGD-TP-63
Bulk Sample SUPERVISOR: Log of Test Pit No
Tube Sample S. KOLTHOFF DELTA! pace 1 oF 1 FIGURE A-78
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%] Zigy .|
fg,l‘ ol g,\ 83 E E _ DESCRIPTION OF SUBSURFACE MATERIALS g
= | Bg | 8% |35l 5 | EE =7
5 wu a Eﬂ E wnE o[ 2 [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF 105 BORING AND AT THE TIME OF § 9
iy < - & ﬁ g Q= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 9] é
[5 2 24 o5y, £ 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION }_‘u“
A A 2 0 OF ACTUAL CONDITIONS ENCOUNTERED. 53.0 %
- | B N \ Slopewash:
_\' Clayey Coarse to Fine Sand (SC),
= dark gray, dry to damp
" La Jolla Group:
] Silty Medium to Fine Sand (SM),
i yellow orange, moist, very dense
11— 52
7771 “dobble and sravelbed """ C T m-=- o
774 cobble and gravel bed
VI
L
s Bottom of test pit at El. 51.17 m
2— Groundwater not encountered 51
3 =50
4~ -49
5— -48
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-21-98 A STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sampie JD 410E/24" BACKHOE .
t No. MGD-TP-64
Bulk Sample SUPERVISOR: Log of Test Pit No. M
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-79




LBM MGD 2.11-9%

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
{kg/m3)

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

|

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF

{blows/0.3m)
SAMPLE TYPE
DEPTH
{meters)

RESISTANCE

OF ACYUAL CONDITIONS ENCOUNTERED.

DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION

ELEVATION
(meters)

S
Ek
0
H

o

7744 Alluvium: :
+ 77| Silty to Clayey Medium to Fine Sand (SM-SC),
V2271 dark gray, moist, with few gravels

basal gravel and cobble layer on top of formation

-46

45

i v‘/.// La Jolla Group:
4.7-«| Silty Fine Sand (SM),
~ light gray to yellow orange, moist, very dense

7 Bottom of test pit at El. 43.14 m
Groundwater not encountered

42

41

SAMPLE TYPES:

Rock Core

[S] Standard Split Spoon
@ Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED; GROUP, PROJECT NO. 1-181

10-21-98 STATE ROUTE 56 PROJECT

EQUIPMENT/METHOD USED:

JD 410E/24" BACKHOE

SUPERVISOR;
S. KOLTHOFF PAGE 1 OF 1

Log of Test Pit No. MGD-TP-65

FIGURE A-80




LBM MGD 2-11-9%

17} b Z m
7 = B |S8e E DESCRIPTION OF SUBSURFACE MATERIALS z
A 5 gy E29 gy Sn
» ER | GE |38€l | ES EE
o a= a® Bk £l g | & & [7HIS SUMMARY APPLIES ONLY AT THE LOGATION OF THIS BORING ANG AT THE TIME OF L3
[} o = g @ K*] ak DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE m g
S = £ = ﬁé § AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 15 A SIMPLIFICATION ﬁ
= A, “ 0 OF ACTUAL CONDITIONS ENCOUNTERED. 54.6 +
- B EN \\ Residual Clay:
M\\~ Sandy Clay (CL),
T dark gray/brown, dry to moist
V.72~ LaJolla Group:
T277| Silty Medium to Fine Sand (SM), -
_ ff; light gray to yellow orange, moist, very dense
S e z
Ry
1 V7
Yo
VL
e
Yy
Py
s
VL
- Bottom of test pit at EL. 53.08 m -53
- Groundwater not encountered
2_
- 52
3 —]
. -51
4—
- 50
5 —
i - 49
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. 1-181
Rock Core 10-21-98 A STATE ROUTE 56 PROJECT
Standard Split Spoon EQ?]!;’MESTI}“SETHOD USED:
[D] brive Sample 410E/24" BACKHOE ¢ .
est Pit No. MGD-TP-66
Bulk Sample SUPERVISOR: Log of Test Pit N
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-B1




LBM MGD 2:11-99

v B Zm | m
%‘ S g 8 5 £ E . DESCRIPTION OF SUBSURFACE MATERIALS Z
5 | Bg | 2% |539 & & 23
=] a= aw |B5 Bl 2 | d g |THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE THIE OF § B
s Q L4 % w0 2 IDRILLING. SUBSURFACE GONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE &
£ = [ & ﬁ & 5 AT THIS LOCATION WITH THE PASSAGE OF TIME, THE DATA PRESENTED IS A SIMPLIFICATION ﬁ
© & (=] “ 0 OF ACTUAL CONDITIONS ENCOUNTERED. 87.1 &
S Slopewash: ]
Vs S 87
- |'B 47/~ Silty Sand (SM),
e
iy dark gray, wet
% Z
- ’/Iff La Jolla Group:
T777| Silty Fine Sand (SM),
¢ 5; ; light gray, moist, very dense .
A -
1— vl
P
V77 I-86
S
Voss
P
] Bottom of test pit at EI. 85.73
] Groundwater not encountered
2_
- L85
3 —
- -84--
4_
- 83
5_.~
. g2
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. |-181
Rock Core 10-21-98 N STATE ROUTE 56 PROJECT
[S] standard Split Spoon EQUIPMENT/METHOD USED:
[b] brive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-67
Bulk Sampie SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-82




LBM MGD 2-11-%9

%] bt Z =1
& 2 £ 88% DESCRIPTION OF SUBSURFACE MATERIALS z
i e ga |EE0 ™ Qo=
& EE | GE |3%ciq |EE B8
=] n Qs = A El 5 | W@ [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT TH/E TIME GF s
o] Q -l "'2 w0 o as DRILLING. SUBSURFACE CONDITIONS MAY DIFEER AT OTHER LOCATIONS AND MAY CHANGE m'-Er
B = & aRe 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION B
o (& o o 0 OF ACTUAL CONDITIONS ENCOUNTERED. 55.4 +
- B i j//’ﬁ Landslide Debris:
-1 Silty to Clayey Sand (SM-SC),
S Yo i
)Y dark brown, dry to moist .
AN Sl Iy, "7 T e
adN|  gray, moist, hard, blocky,
XY disturbed formational material )
NN -
- [ B RN
B NN
NN
SO,
ENNNN
FNNENN >4
. Bottom of test pit at EL. 53.88 m
- Groundwater not encountered
2___
- 53
3 —
. -52
4 ]
. 51
5 o
" L 50
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. I-181
Rock Core 10-21-98 STATE ROUTE 56 PROJECT
[S] Standard Spiit Spoon EQUIPMENT/METHOD USED:
[D] Drive Sample JD 410E/24" BACKHOE L .
of Test Pit No. MGD-TP-68
Bulk Sample SUPERVISOR: o8 ©
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-83




LBM MGD 21159

OTHER TESTS
MOISTURE
(98)

DRY DENSITY
(kg/m3)

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF

RESISTANCE
(blows/0.3m)
SAMPLE TYPE
DEPTH
{meters)

PENETRATION

OF ACTUAL CONDITIONS ENCOUNTERED.

BRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION

ELEVATION
(meters)

N
g
=3

H-

1727 Debris Fill
4>, Silty Sand (SM),
12721 light brown, dry to moist, with large concrete debris

7wt dark gray, moist,
71 with vegetative debris, trash, and concrete

47

3-4%724| LaJolla Group:

471 Silty Medium to Fine Sand (SM),
2771  light gray, moist, very dense,
V2|  with siltstone clasts throughout

46

Bottom of test pit at El. 45.55 m
Groundwater not encountered

45

-44

43

SAMPLE TYPES:

Rock Core

(S] Standard Split Spoon
[B] Drive Sampie

Bulk Sample

Tube Sampie

DATE DRILLED: GROUP PROJECT NO. 1-1B1

10-21-98 STATE ROUTE 56 PROJECT

EQUIPMENT/METHOD USED:

JD 410E/24" BACKHOE

SUPERVISOR:
S. KOLTHOFF L PAGE 1 OF 1

Log of Test Pit No. MGD-TP-69

FIGURE A-84




LBM MGD 2-11-99

%] Z m
7 ) .E«A 88 g E - DESCRIPTION OF SUBSURFACE MATERIALS 4
e é@ GE |< EE’: o |EE BT
gg M fa) E’ ﬁ ZE o1 1o g |[THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIWE OF § g
o5} (=] oS % 5 2 o= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT QTHER LOCATIONS AND MAY CHANGE 4] E
£ = o Hal 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION =
o a [ wi 0 OF ACTUAL CONDITIONS ENCOUNTERED, 54.7 +
A Debris Fill:
Silty Sand (SM),
light brown, dry to moist,
with concrete and masonry debris
-54
Organic Sandy Silt (OL),
dark gray to black, moist,
with abundant vegetative matter and trash, strong odor
-53
52
51
50
] Bottom of test pit at E1. 49.21 m
- Groundwater not encountered L 49
SAMPLE TYPES: DATE DRILLED; GROUP PROJECT NO. 1-181
Rock Core 10-21-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EOUIPMENT/}METHOD USED: :
@ Drive Sample JD 410E/24" BACKHOE ) . MGD-TP-70
Bulk Sample SUPERVISOR: Log of Test Pit No.
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-85




LBM MGD 2-11-9%

e
® o % ma-|
g;q ﬁ 5 ~ |& 8] :E &: - DESCRIPTION OF SUBSURFACE MATERIALS g
© | B | &% |Z2<| 5 | ED 53
= R a ;-‘a ﬁ S gl £ ITHIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § o
[ix} =] Pt = [:‘ZJ w0 oz ORILLING. SUBSURFACE CONDITIONS MAY DIEFER AT GTHER LOCATIONS AND MAY CHANGE Ix] ».E
5 = o GRe 5 AT THIS LOCATION WITH THE PASSAGE OF TiME. THE DATA PRESENTED IS A SIMPLIFICATION o
a ] “ O CF ACTUAL CONDITIONS ENCOUNTERED. 55.4 +
/4 44] Debris Fill: ’
V- Silty Sand (SM),
< //, ; ; light brown, dry to moist, with concrete debris
Yo 55
4y
Y
Y
Vo
VA o
) e
1—£=== Organic Silt (OL) and Silty Sand (SM),
=z dark gray to black, moist,
1=z with abundant vegetative matter and trash, strong odor
54
-53
52
== -51
=50
] Bottom of test pit at El. 49.91 m
4 Groundwater not encountered
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. 1181
Rock Core 10-22-98 STATE ROUTE 56 PROJECT
[§] Standard Split Spoon EQUIPMENT/METHOD USED: :
[D] brive Sample JD 410E/24" BACKHOE , )
Log of Test Pit No. MGD-TP-71
Bulk Sample SUPERVISOR: 8
Tube Sampie S. KOLTHOFEF PAGE 1 OF 1 FIGURE A-86




LBM MGD 2-11.99

%) P Z £
ta o E_|9BE E DESCRIPTION OF SUBSURFACE MATERIALS Z
25 e |[EZe @ Qe
© | Eg | &8 Z2<| 5 | ER =7
= @a- aw = O fl o | W2 [THIS SUMMARY APPLIES ONLY AT THE LOGATION OF THIS BORING AND AT THE TIME OF g
o} =] e g & £ a= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 4] E
5 = o ML E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION =
a R “ OF ACTUAL CONDITIONS ENCOUNTERED. 58.8 +
0 “ 24 Fill: '
+ 7771 Silty to Clayey Sand (SM-SC),
172 7| light brown, dry, loose, with some gravels
VS
Vs
Yas s
A
Vs
VLS - 58
7 *
1727
7 7;5 La Jolla Group:
V| Silty Fine Sand (SM),
7 ; ;; light gray to yellow orange, moist, very dense
Loy
Yoy
S
Yoss
E e l-57
. Bottom of test pit at El. 56.97 m
2 Groundwater not encountered
" 56
3_
- 55
4__
- - 54
5_.
- 53
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Cors 10-21-98 STATE ROUTE 56 PROJECT
[S] Standard Spiit Spoon EQUIPMENT/METHOD USED:
. L]
[D] Drive Sample ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-72
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-87




OTHER TESTS
MOISTURE
(%)

DRY DENSITY
{kg/m3)

" DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CRANGE
AT THIS LGCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED,

PENETRATION
RESISTANCE
(blows/0.3m})
SAMPLE TYPE
DEPTH
(meters)
ELEVATION
(meters)

i
b

07 7 T Slopewash [ Alluvium:
477 Silty to Clayey SAnd (SM-SC),
477 <| brown, dry to moist, loose to medium dense a4

Vo 43

744 Siity to Clayey Coarse to Fine Sand (SM-S0),
V7] brown, moist, with many cobbles and gravels

Vs 42
. ;; 7| La Jolla Group:

V> Silty Medium to Fine Sand (SM),
A Jight gray, moist, very dense

Bottom of test pit at EI. 43.56 m
3 Groundwater not encountered

. 41

- 40

- -39

LBM MGD 2-11-99

SAMPLE TYPES;

Rock Core

Standard Split Spoon
[D] Drive sample

Bulk Sample

Tube Sample

DATE DRILLED: GROUP PROJECT NO. (-181
10-22-98 | STATE ROUTE 56 PROJECT
EQUIPMENT/METHOD USED:
ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-73
SUPERVISOR:

S. KOLTHOFF B PAGE 1 OF 1 FIGURE A-88




LBM MGD 2-11-99

w b Zg. | @
2 = & SUEl & DESCRIPTION OF SUBSURFACE MATERIALS z
& | B | 27 522 F | BT o7
o BR | BE 1SS m | K2 <8
& o= AR |t 2l | ol @ [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME GF S8
o) Q > |BE o E-Z |DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS ANG MAY CHANGE nE
E-O** S [+4 5] E I} 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION ﬁ
/A Ay ©2 0 OF ACTUAL CONDITIONS ENCOUNTERED. 58.6 +
] jjj Alluvium:
L Sl.[ty Sand (SM),
NV ;
127 5 light brown, dry to moist, loose
171 Poorly Graded Sand with Silt (SP-SM),” "™~~~ """~
] gray, wet, with some siit and clay lenses 58
I —
- B i
1 57
- 56
- |'B . “Sandy Clay (CL),” "~~~ """ """ T T T T
3_“ gray, wet
] - La Jolfa Group:
V] ik (M,
V7] yellow orange, moist, very dense
Y :
- 55
7 Bottom of test pit at El. 54.94 m
E Groundwater not encountered
4
- 54
S_L
- -53
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-22-98 Y STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
[D] Drive Sampie JD 410E/24" BACKHO : D-FP-74
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-89




LBM MGD 2-11-99

v P e [43]
= = & Sdsa E DESCRIPTION OF SUBSURFACE MATERIALS Z
[=] [ E o mE o B
e E§ % E |3 =Sl m &8 B8
ﬁ e A ﬁ 78 g &= E THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § o
4 o Pt % “ o [a R DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT QTHER LOCATIONS AND MAY CHANGE Fﬂé
B 2 [+ [55) ﬁ & E AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION d
o a = w2 0 OF ACTUAL CONDITIONS ENCOUNTERED, 55.9 +
] j ;‘; Slopewash:
11 Silty to Clayey Sand _(SM—SC),
ot~ dark gray, dry to moist, loose
V4 Lalolla Group:
j Silt (ML),
Y.~~~ \gray, moist, very dense, blocky structure 7
L7277 Silly Medium to Fine Sand (SM). ;
3L i T L.
e yellow orange, moist, very dense 58
T
Vi
N
YL
S
Vs
RN ad
- Bottom of test pit at EI. 54.38 m
- Groundwater not encountered
- 54
Zm
- 53
3 —
. 52
4—
" 5]
SM
i 50
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-22-98 N STATE ROUTE 56 PROJECT
[§___] Standard Split Spoon EQUIPMENT/METHOD USED:
ID] brive Sample JD 410E/24" BACKHOE Log of Test Pit No. MGD-TP-75
Bulk Sample SUPERVISOHR: ‘
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-90




LBM MGD 2-11-99

% Z [}
0 o %ﬁ g 3 E E ~ DESCRIPTION OF SUBSURFACE MATERIALS Z
S | Be | B8 FEsu | ET o3
b we Qw = @ E| 5l | & g [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF T7IS BORING AND AT THE TIME OF = 3
o o b SR % 2 % Q-= IDRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS ANG MAY CHANGE .k
S = &~ I g 2 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ;’;}
a a v OF ACTUAL CONDITIONS ENCOUNTERED.
0 : 50.5 %
Alluviam:
Clayey to Silty Sand (SC-SM),
5 dark brown, dry to moist
; 50
x| LaJolla Group:
NN Sile (ML),
+ >>> ~ gray, mois_t, h_a[d, blocky structure - -
171771 Silty Medium to Fine Sand {(SM),
A j ’// f yellow orange, moist, very dense
R
Ve
¥
Vs 4
s
Vs
B
~ Bottom of test pit at EL. 48.67 m
2 Groundwater not encountered
. -48
3 -d
- ~47
4
- - 46
5 -
4 L 45
SAMPLE TYPES: DATE DRILLED: PROJECT NO. [-181
Rock Core 10-22-98 STATE ROUTE 56 PROJECT
[S] Standard Split Spoon EQUIPMENT/METHOD USED: .
@] Drive Sampie JD 4}OE/2¢4" BACKHOE . TP-76
Bulk Sample SUPERVISOR; Log of Test Pit No. MGD-T
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-91




LBM MGD 2-i1-99

OTHER TESTS
MOISTURE
(%)

DRY DENSITY
{kg/m3)

PENETRATION

DESCRIPTION OF SUBSURFACE MATERIALS

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF
DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE
AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
OF ACTUAL CONDITIONS ENCOUNTERED.

RESISTANCE
(blows/0.3m}
SAMPLE TYPE
DEPTH
{meters)
ELEVATION
{meters)

=]
n
=
b
H

jj 4 Alluvium:
4| Silty to Clayey Sand (SM-SC),

77,71 dark brown, moist, dry on surface

i
wl
H
T
15,1
=1

NV 40

1444 La JoHa Group:

77| Silty Medium to Fine Sand (SM),

17771 gray, moist, dense

v~ 7| refusal on strongly cemented zone at 2.4 m depth

. Bottom of test pit at EI. 47.76 m
- Groundwater not encountered

. -47

. 46

- - 45

SAMPLE TYPES:

Rock Core

{S__l Standard Split Spoon
{0} Drive Sample

Bulk Sample

Tube Sample

DATE DRILLED:
10-22-58
EQUIPMENT/METHOD USED:
JD 410E/24" BACKHOE
SUPERVISOR:
S. KOLTHOFF

PROJECT NO. 1-181
STATE ROUTE 56 PROJECT

Log of Test Pit No. MGD-TP-77
PAGE 1 OF 1 FIGURE A-92




LEM MGD 2-11-99

v Zo b ®m
0 = 5,\ 2 3 E E . DESCRIPTION OF SUBSURFACE MATERIALS Z
- | Be | % |52l 5 | ED 53
g @< o = W E| 5 | @2 [THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF I3
T Q by = % n 9 & DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 491 f‘i
5 = -4 ane 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | I
a A i 0 OF ACTUAL CONDITIONS ENCOUNTERED. 538 +
; jf ; Slopewash:
17771 Silty to Clayey Sand (SM-SC),
cLzs1 brown, moist, loose
e
V.~ La Jolla Group:
1774| Silty Medium to Fine Sand (SM),
Y.-«~| light gray, moist, very dense
Toad
A : 53
R4 =
177
‘s
VoL
Vs
s
7SS
Yol
VLSS
- Bottom of test pit at El. 52.28 m
- Groundwater not encountered
- 52
2_
. 51
3 ]
. 50
4_
. - 49
Sm
J - 48
SAMPLE TYPES: DATE DRILLED: GROUP, PROJECT NO. 1-181
Rock Core 10-22-98 STATE ROUTE 56 PROJECT
[5] Standard Spiit Spoon EQUIPMENT/METHOD USED:
fD] Drive Sample JD 410E/24" BACKHOE : MGD-TP-78
Bulk Sample SUPERVISOR: Log of Test Pit No.
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-93




LBM MGD 2-11-99

2 2 B | B :
& o & SOE DESCRIPTION OF SUBSURFACE MATERIALS 2
& | 2o | 27 (522 E | B3 22 |
=S E 2] m &
% w é\, 8 :20 ﬁ E ; g Izl g THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF § %
jasi Q LS % a 2 2z DRILLING, SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE [63] \_E-
| ol 2 24 53] m:‘.:l 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION ﬁ
o e A o 0 OF ACTUAL CONDITIONS ENCOUNTERED. 51.5 &
R jj <} La Jolla Group:
47~ Silty Fine Sand (SM),
-+ jj //“ light gray to yellow orange, moist, very dense
Vo
A 51
7
N B Vs
A -
S b
A
| R
17l
VS
LS
Vs
A
VLS 50
. Bottom of test pit at EI. 49.98 m
- Groundwater not encountered
- - 49
3_
- 48
4]
- - 47
Sﬁ*
. 46
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. 1-181
Rock Core 10-22.98 STATE ROQUTE 56 PROJECT
Standard Split Spoon EQUIPMENE/METHOD USED;
; D 410 "B .
D] prive Sampie /24" BACKHOE Log of Test Pit No. MGD-TP-79
Bulk Sample SUPERVISOR:
Tube Sample S. KOLTHOFF PAGE 1 OF 1 FIGURE A-94




LBM MGD 2-13.99

% = oo SUE E DESCRIPTION OF SUBSURFACE MATERIALS zZ
4] |7 P e o] =3 [y
& =P za 15492 g =
e B [¥%) ,g sy M 5 < 3
5] e o Egz £l & | & & [THiS SUMMARY APFLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF 5
[ =] ot Z w1 Q Q= DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 641 ~§
B = &4 G 5 AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED 5 A SIMPLIFICATION o)
o = =% v 0 OF ACTUAL CONDITIONS ENCOUNTERED. 46.4 +
] ;j 4| Slopewash:
Y7 Silty Medium to Fine Sand (SM),
-V ;;{; brown, dry, with some fine gravels
T -46
e
Ry
- B Lo
VS
A s b
Yo =
I P :
| S
Vs
Vo
v
*: /_//
144« LaJolla Group: 4
] Silty Medium to Fine Sand (SM),
n ellow orange, dry to moist, very dense
- Bottom of test pit at El. 44.88 m
5 . Groundwater not encountered
- 44
T ¥
3 —
. 43
4_
- -42
5 —1
N - 41
SAMPLE TYPES: DATE DRILLED: GROUP PROJECT NO. I-181
Rock Core 10-22.68 STATE ROUTE 56 PROJECT
Standard Split Spoon EQUIPMENT/METHOD USED:
[B] brive Sampie ID 410E/24" BACKHOE Log of Test Pit No. MGD-TP-80
Butk Sample SUPERVISOR;
Tube Sampie 8. KOLTHOFF PAGE 1 OF 1 FIGURE A-95




E = EA égg E _ DESCRIPTION OF SUBSURFACE MATERIALS z
= e S E & . EY
gbﬁ E‘&: 74 g THIS BUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF g b
) o 2 8L [DRILING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE E
= Y %e AT THIS LOCATION WITH THE PASSAGE OF TWME. THE DATA PRESENTED 1S A SIMPLFICATION | [
A 0 OF ACTUAL CONDITIONS ENCOUNTERED. 126,54
E Topsal t 3
] Sithy Gravel with Sand (GM)
] o Prewa, moisT ) joose to medium dense 2
1-] Residual C]q\{ :
3 Sandy lean Clay (Cl) .
. —\ reddish brewa  moist | hard = ['
It 1 0 3 Lindavishs Formetion s - 125
2—___] Sitky Frae o Medum Sand, (SM)
E hf)tﬁ' reddish browia , ma"\sT" very dense
— B E :tv- with 3mdc\$ andh cablples .
. ___Cenkart Athitude © NH2°E 198 e
3 15510 Ua\\t;ly Formation +
E L Sithy Fine o Medium Sand (SM)
. I(ah?cjrc\ , W\O\SII"J dense to Vevxi dense.
N whith Trralie C.\u.\f 23
4 [+ up to 29 mm w.de inﬁiallef,\ Cractur e
3 on SouVh wWall oF bodin
3 )
b {D . | -~ 122
5
5 e increased C‘-l“‘-r ¢m+e“+
] L )2
6 |
5 ~ {20
7
iz [o | 3 - 1iq
8-
. “—  Arttude on reddish browa bqnd«'mj t NUYPR 29§
E =~ {18
9
] Botom oF b.;-.ﬂ'.-\s af g1, HITHm
] Growadwatar mot encountered - 117
SAMPLE TYPES: DATE DRILLED: PROJECY NO. i-181
Rock Core &-13de STATE ROUTE 56 PROJECT
@ Standard Split Spoon EQUIPMENT/METHQD USED: MIDDLE SEGMENT
@ Drive Sample ED 45L / 30" Bucket . L _
Bulk Sample SUPERVISOR: Log of Boring No. MGD-BA- |
[T] Tube Sample S. KolthofF LA! paGE | OF 1 FIGURE A-4b

et

e et o




2
EA etz E o DESCRIPTION OF SUBSURFACE MATERIALS Z
g | 82 |33 5 | EE - F
B o 55 i ¥ {THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF < g
o o gs Q.S |DRLLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE =
= & & AT THIS LOCATION WITH THE PASSAGE OF TIME, THE DATA PRESENTED 15 A SIMPLIFICATION
a 0 OF ACTUAL CONDITIONS ENCOUNTERED. HY.6 4
E TDPSQ“‘ M
i Sandy Lean Cla (QL-)
7 dar k Browwn  maast , Vieey s-’rﬁq: L. 119
13 Lesid val C.\Q\?‘ :
] Clayey Fine Sand (S0) .
3 dark reddh brewn damp medwuny dense [
- Mssion Velley Formation « - T
1 _ , 8
2_: Silty b C|mje Fine to Med wom Sand (SM/sc)
. l-'sh olwe gray , mo}gf} very dense
N with Few C.-\Got shone clagls
3 ~ T
] [Jndeome thik comenbed lager
8 lp é S-;\hf Fine to ﬂediu.m Sand (SI"\)
] light gray ymeist very dense - {ib
4
E Y
5]
— B -E - 114
6': :I.._ 300 mnm Thick cemented lavrtr
NRD 3
. Botbam oFf bacing at E1. 113.2m T
3 Groundwater AYF encovntered
7
E —
8-
. - 1)
9
. - [ 10
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 181
Rock Core 8-13-98 STATE ROUTE 56 PROJECT
% Standard Split Spoon Eggl%ENTIMETHOD USED: MIDDLE SEGMENT
Drive Sample 1. / 30" Bucket :
Buik Semplo SUPERVISOR! Log of Boring No. MGD-BA- Z
Tube Semple J. kelthofF &N Pace { oF / FIGURE A-7




E ) E» ég'g E — DESCRIPTION OF SUBSURFACE MATERIALS Z
- a4 |%%28 E g , =¥
E§ E;’b E 2 g THIS SUMMARY APPLIES ONLY AT THE LOCATION COF THIS BORING AND AT THE TIME OF = g
Q e L2 B> [DAILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE E\.«
=~ & ge AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIICATION | 3
OF ACTUAL CONDITHONS ENCOUNTERED. llS.‘i;{;
0
E Residual Clm’f :
] Cleyeq Gravel with Sand (aC)
3 ‘\L‘Cdd{sh Prown, molsf, very stiEF /_
1] Linday ista Foraation - 125
] Clayey Fine te Courdse Sand with Gravel (SC_)
. ™1 _
Z D ’ AT \,’c\“e-",f Formation : ‘
2] Siy Fine Sand (SM) . - 124
. YQHO\"‘\‘SR brown ; JMD\S'*', lecSe to Med i,
. dinse
. ~Contact Athitude . NHSeRE 7¢8
e Clayey Siib (mH _ - 123
3 7 ' 11'3“*33%1, moas.)i*, dense
§ tf;g‘i::eo\ l'-hoj . (.hn-xap. e 12.1‘0&1:_‘.1\ beswn
4_: - {2
. Scmo\ﬂ Sy (ML) )
A y) N 'jﬂ:u{ o mediom jrm-l ; n«o’\S"’, Vt:r\, dexse
S__E -~ | L}
E — 172G
6~
7—_:_ — thin lcufev- oF duTbr sitt | Combrack MEde - 1q
" Nuo® i 3°§
vz | p .
8—: -~ Hg
- (8] 9] Sithy Frre Soad (SM) I
3 ]\—lijnf gray , mo st very dense
. I50 pamn thick cemented ‘ﬂyu‘
- HE
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 181
Rock Core B8-14-98 STATE ROUTE 56 PROJECT
[S] Standard Spiit Spoon EEUIPMENTIMETHOD useD: MIDDLE SEGMENT _
[B] Drive Sampte D 45L / 30" Bucket . QA
Bulk Samplo SUPERVISOR: Log of Boring No. MGD-BA-3
Tube Sample S. KolthotF N PAGE/ OF 2 FIGURE A-fp
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w E_|€8g| _ DESCRIPTION OF SUBSURFACE MATERIALS P
E"‘ g% > Eg E 4 E'E
o= "EQ’ [&] & S ? é THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF = é
g }-49"' g.‘.’ Q= DRELING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE 3
g i & S: Fc?u‘ﬁccm%m &HS:UASN‘?;:E% OF TIME, THE DATA PRESENTED IS5 A SIMPLFICATION
10~ . +
NR | D .
11+ | o - (i5
] Sandy SiF (ML)
E ‘lﬁh" 31‘«:.7 ; moi‘;“-, dense i~
: \ 3OS man fh‘\Lk Lem(v\‘}'t’d |07¢2\” L nl_'
12 Beading Athdude @ NHOE, H°S
e - - 13
. Sithy Fine fu Medium Sand (SM) "
] ’lé\ﬂ‘t' aray, mb_'us‘i-“,\;cnl dense
2z 1o 4 . %Gc.n\\T with ) f\c}h‘\' reddish 5‘*‘4\:&"\3 i1z
. 4~ tWon gravel lens
] 330 pmen Thick cemented fch(er
} 5_: - 1ig
16— - 110
17 Buftom of borina at El. 101.%m - 1o
. Grownduwater nof encountered
is__f ™~ /"8
l9—§ - 1077
. - 1ol
SAMPLE TYPES: DATE DRILLED: PROJECT NO. I-181
Rock Core 8-14-98 STATE ROUTE 56 PROJECT
% Standard Split Spoon Egg%ﬁujfmmoo USED: MIDDLE SEGMENT
Drive Semple L. / 30" Bucket A -
Bulk Sample SUPERVISOR: Log of Boring No. MGD-BA-3
[T} Tube Sample S. KolthefF sy PAGEZ OF L FIGURE )-99
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) E Sbel E DESCRIPTION OF SUBSURFACE MATERIALS z
E,, £a BZ3 E'e _ &
»-.§ Q‘Bb EE § THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF S 'g
e o & 7 £ aE DRILLING. SUBSURFACE CONDITIONS MAY DIEEER AT OTHER LOCATIONS AND MAY CHANGE -
E = [ ge AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | 1)
A o 0 OF ACTUAL CONDITIONS ENGOUNTERED, 045 4
5 A um‘ C-l“ > )
: Sandy Lean Clay (CL) -1
3 Mission Yalley Fermabion:
1] Sity Fine toMedium Sand (SM)
] light' geay , moist, very dense
. 150 mm Thick caliche fax,vex" = L 13
b [V .
2
; - iz
3 . -
- |8 . with trace el o
7 goomm thick chaky sith layer S
] Baid‘.n:) Atvitude Wi35°E 3°9
4]
. o
iz { D ]
5
. - jod
6-
. - 108
7-
. f¢— thin gravel layer ; gravels up to S0 mmin diameer
] Contact A‘H‘Ihatf?- s N4S®E 3%E L o7
12 |0 . :
8
.:. - [0k
9-
E Thin 3rqo£| 16\1‘21"
] ?viSD mm cemented la7 v _ j05
SAMPLE TYPES: DATE DRILLED: PROJECT NO. I-181
Rock Core 8-14-98 STATE ROUTE 56 PROJECT
Standard Split Spoon ~ EQUIPMENT/METHOD USED: MIDDLE SEGMENT
D] Drive Sample ED 45L / 30" Bucket X A
Bulk Sample SUPERVISOR. Log of Boring No. MGD-BA-
Tube Sample 5. KolthoFF M PAGE/ OF2 FIGURE A-lo0
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E 1 Eﬁ gg‘g , g . DESCRIPTION OF SUBSURFACE MATERIALS 5
= | 2% |52 E & e
E £ EE & 4 ‘.é THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING ARD AT THE TIME OF g §
o -2 ne Q-5 IDRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE E
= [ ﬁe AT THIS LOCATION WITH THE PASSAGE OF TIME, THE DATA PRESENTED IS A SIMPLEICATION | I3
= (Y 0 OF ACTUAL CONDITIONS ENCOUNTERED. +
- G _:_ born‘ns termin cd‘e_,d an c.e.mt:r\“_'e_d lcu} By — 104
1_5 Bortom of boring ot Ef. 163.2m
N Graumdvetrer not enceunTered
] B - 103
2-
. - (02
3]
; L o
=
. ~ joo
5]
3 - 99
6]
. - 98
7=
] - 97
8-
- - Yo
9
. L 95
SAMPLE TYPES: DATE DRILLED: PROJECT NO, 181
Rock Core g-14-9% STATE ROUTE 56 PROJECT
[S] standard Split Spoon EQUIPMENT/METHOD USED: MIDDLE SEGMENT
@ Drive Sample ED 45L / 30" Bucket . e
Bulk Sample SUPERVISOR. Log of Boring No. MGD-BA- 4
Tube Samgle S. Keithof€ PAGE 2.0F2. FIGURE_p-t0]




) E Eye E DESCRIPTION OF SUBSURFACE MATERIALS z
E’“ 2% |5%<| Ei ‘ Ee
HE 2w |BEE g YHIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF <8
E (o) b 2 A-E |oruime. sUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE EE
= o4 ge AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PREGENTED IS A SIMPLIFICATION
A A 0 OF ACTUAL CONDITIONS ENCOUNTERED, 1.0
] \Residua\ c\a.x‘; . )
E Seandy Lean Cla (CL)
. dork \tiarow-'\ , MGt .Z‘\", vevy shiFF
1,5 Landstde Deloris : e
] Sty Fine to Medium Sand (SM)
. 1c‘3hf gray mois'l', me diwm denge
2 {0 ]
] —  Bedding Arriude: NY5oRE 3
2 Bedding 3% _ 104
3 } 350 mm Thick cemented layer L 1o
E Thin 3rzurcl |a1e.r; Based Contuel Arvdude-
N j}‘t with brta:_;nf“-c{ , thin (.;\Lul 5-}-—0‘,\& lﬂ"l’ﬁ.':":g:\t; 5%
P B i b e L 107
R 5'-\-\\! to Cloy Fine toMedium Sand (SM/SC)
E I£«3h¥ Brown, wmost, very densge,
1o {0 ]
5 , ) TN
. withh thin ((wv\m}et-\mrshv\e. interbeds |
] B\’-C\d'mb Arbbude : NUSUE A®S
- 8] 6 - (05
7- e
— B4
4 | D e S s
8 Scmd\i tean Clo QQL.) with i beel wjers - 103
] of C-.\C\-\‘th Fan'e 30\!\63\(5(.) ‘
3 pale olwe rey, mo'\g"j very st FF o
] Med iuem 3(4\‘5& N
. with 1;3144- reddish browan moﬁ‘.m3
9...: - {02
. o mm Thick layer of orecdialed clayey
. sitk (MH)'infcrprd’cA as base «F tondsiide
) 3) . Basal ,%f\"h"\»&e_t NTo“w 159N ]
SAMPLE TYPES: DATE DRILLED: RO PROJECT NO. 181
Rock Core 2~13-98 STATE ROUTE 56 PROJECT
@ Standard Split Spoon EQUIPMENT/METHOD USED: MIDDLE SEGMENT
[D] Drive Sample ED 451 / 30" Bucket . i _
Bk Samplo SUPERVISOR: Log of Boring No. MGD-BA- 5

Tube Sample 3. kottheFF PAGE | OF 2 FIGURE A-p2-




E & EA ég;é‘ , E . DESCRIPTION OF SUBSURFACE MATERIALS z_
- ; BT
E'B-Q' E % G E E § THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF x g
o) g & Q-2 [DANLUNG. SUBSURFACE CONDITIONS MAY DIEFER AT OTHER LOCATIONS AND MAY CHANGE Eé
= £ ge AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | |3
A o OF ACTUAL CONDITIONS ENCOUNTERED. +
E lission Vall e—T Formation °
- SlH‘\' Fine Sand (SH)
. Iyt gray |, most, vary dense
115
J Bottom oF buring ot ElL 160.0m {00
. Greoundwater et ehcountered
12 - 99
13- - 98
4 - 97
/5 - 96
16 - 95
17 - §e
18 - 93
19— - 72
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 181
Raock Core 8-13-98 STATE ROUTE 86 PROJECT
[] standard Split Spoon EQUIPMENT/METHOD USED: MIDDLE SEGMENT
{B] Drive Sample ED 45L / 30" Bucket . ‘ _
Bulk Sample SUPERVISOR, Log of Boring No. MGD-BA- 5
Tube Sample S. KotthofF L8B! PAGEZ OF2 FIGURE A-143
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E @ Eﬁ ggg E I DESCRIPTION OF SUBSURFACE MATERIALS z
= 2 p E ET
f EQ‘S A |BhE THIS SUMMARY APPUIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF <3
o 5 g.g Q-5 IoRNIMG. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE E
E = £ ] AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION E
A 0 OF ACTUAL CONDITIONS ENCOUNTERED. 9.5 4
: Tepseil fCol luyium -
. Clayey Fine 4o Medivm Sand, (5<) L Gt
] davk brown | muoist joose to medium
] . \Ldensc .
1+ ! o ~
] ‘\ Landside Deloris: /
" — - ‘
. v Sithy Gravel with Sand (aM) ¢ 'L s
e |0} 3 | Light brown | mest, mediun dense
27 Si\'\';l Fone fo Medinm, Sand (SM)
n Hﬁh rtddush brown to qray W\O;S'\',
8 ] very dense - 4
3_5 e 150mm thick vad {e &) armm\s U\‘D'i'c.
] 100 mm in dicmel ey ; Buasal Conlact:
1 Attitrude ¢ NURSE Hug
] - 93
4-
S e - 42
e E Sty Grauel wiith Sawd (GM)
5“5 \,gilam:sk br‘c.u.:af'\‘ most  dense
: X
6
] - o
7]
. - B9
8-
. 30 Fine ip MCdﬁf.m Sund, (5M) - 8%
E {igwt gea Mé\-ﬁ'} dense fo very dense
- with taht reddish beowa bandin
9-] ) 3
e | D ]
. , - 87
. with e o some Smue\s
SAMPLE TYPES: DATE DRILLED: PROJECT NO. -181
[C] Rock Core &-17-98 STATE ROUTE 56 PROJECT
E] Standard Split Spoon Egg!?::_)EN;/METHOD USED: MIDDLE BEGMENT
[0] Drive Sempte L / 30" Bucket . ' -
Bulk Sample SUPERVISOR: Log of Boring No. MGD-BA- ©
Tube Sample S. Koltho FF TA! pace! oF3 FIGURE A-0%




y E &8s E DESCRIPTION OF SUBSURFACE MATERIALS z
Eﬁ 2% g23| E'ﬁ BT
LE | B» |BBE g THHS GUMMARY APPLIES ONLY AT THE LOCATION OF THES BORING AND AT THE VIME OF < E
o o & & Q-E |pRELING, SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHaNce | RE
E = o ge AT THIS LOCATION WITH THE PASSAGE OF TIME, THE DATA PRESENTED IS A SIMPLFICATION | |3
(& 10 OF ACTUAL CONDITIONS ENCOUNTERED. 4
_:_ i— with Few o seme jmue.\s - B
11
. - - 85
8 |D ]
12—
E - By
y ‘3_5 = Thtﬂ,‘FF«d"uf‘&A Cla\f‘g“l'ﬁﬂe la\fev’i Bcd‘d"ﬁ
] At bude - NIDCE 15%5
. L. B3
o [ p .
4~
. _ - B
}54
ij - frackiee *’hrovsv\ bﬂf}hsi i\\"\:\‘v&t NqUOE GI°N -
. : - 81
16 -
N :'4— Feaddured c\615%n¢ feyer Btéd:'\j
. Arbtude « N15°E 545 - B0
T 4
P 7
E a— b Thicdk dark minera\ Sand layev; Bﬂid\"\s - T4
] Atkikude NBo°E ICSS
18-
- 1.8 3 - 18
193 |
. 2660 m; thick cemented }GLTQ,\r
] 4= BOmm thick, \a\fa- oF oxidized and Shm"fed - 1T
561D 2 A and. St in "LV‘ﬂtchd as land slide the_"
: Ativde o NGSOR 120N
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 1-181
[E] Rock Core 8-17-98 STATE ROUTE 56 PROJECT

[S] Standard Split Spoon
[B] Drive Sample

Bulk Sample

Tube Sample

EQUIPMENT/METHOD USED:
ED 45L f 30" Bucket

SUPERVISOR:
S.ikcltheb§

MIDDLE SEGMENT
Log of Boring No. MGD-BA- &
Ly PAGE20OF 3 FIGURE AATS|




E " Eh é gﬁ _ E ~ DESCRIPTION OF SUBSURFACE MATERIALS Z
- L 4 : EE
g E;‘S E% ESE E§ THIS GUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF EE
o oy ey Q-E IDRILING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE E
E = ¥ ﬁe AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPURICATION | 1
= R 20 OF ACTUAL CONDITKINS ENCOUNTERED. +
: Fine Sandy St (mi)
] dark gray maesT | very dense - T
¢ 1-—~: 4 Change bo i Iy\{' browa celor
. = - 75
Z 2~
] - T4
7 e e e e e e = - ——————— = —
z 3_: :F— 150y Fhick cemantaed layer
] sS4 Fuh(, fo Medium Sand (S'M)
E {ight Jray, wal, very dense - 73
N wecter Sc:e\os' and cau‘mﬂ
7 4
. - 72
25
. - 14
]
26
: - 70
27
i, - (>
vz | b ] i
2.8
E ~ (8
29— )
R Boﬁ'om O'F bot‘u\ Od." El . 2379(0 18}
3 Groundwoler +dble at El. T3.m .
. — a7
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 181
Rock Core 8-17-9% STATE ROUTE 66 PROJECT
E] Standarg Split Spoon EQUIPMENT/METHOD USED: MIDDLE SEGMENT
[B] Drive Sample ED 45L / 30" Bucket . oA_
Bulk Sampla SUPERVISOR: Log of Boring No. MGD-BA- &
Tube Semple S. KotthoFF TAl paceE 30F 3 ' FIGURE A-106
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w E sBe E DESCRIPTION OF SUBSURFACE MATERIALS z
Be | 22 [524| G | B3 | 2%
nE ) E‘g é THIS SUMMARY APPUES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME GF <t
o g 5 B E IDRRLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHaNGE | B-E
= Y ga AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION | [
M OF ACTUAL CONDITIONS ENCOUNTERED. 60.34
0 - -
= To?sa.\ /Colluwvium {canirivated ) 80
] \ Cle ey Fine Sand (SC) -
. C‘\ur{ browa, moSt, Jeose
1_: La Jo\a Group { weathered):
E 3” to C\C\\'e. Sand (SM/SC . 74
N \\3}\‘\" VCA(‘\S\P\ br‘cwr\J mo‘.s‘\", me__é_ii'um
] dense R
. +—— with c.lcu;shme, interiayers
2 Bu{d:-\s Artithude NEO*E °8
7 L‘C\:.Yu!'tq §f"0u\::. - T8
- Sithy Fine to Medwm Sand, (SM)
n fiawt yellbwish brown moist very dense,
3___ 3 " ] ¥ T
8 0 . oo mm {hik cemented lm,m" 77
]
] whth C-\m,si-m\e. 'm*ru\mger.i
4 N B!-ddlns Athhude . NTS5*E 2°5
. B - T
. 150 mm Thiek SCmc\T st ln\f‘d’
- B E KBAS:;\ Conact AtYAude 3 N5PE 658
5—: thanyt. o Lianht oea Lb!b‘-;ioca\\y
] wibh L’ﬂ\-\’r' reddish orown 5‘-‘\‘"\.'“3 - 75 1
6? Q5 mm thick cemented lc\\ie.r
] - 14
]
-
7-
12 19 3 - 13
8
] - 72
9
2o | D E - Ti
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 181
Rock Core 8-18-9% STATE ROUTE 56 PROJECT
@ Standard Split Spoon EQUIPMENT/METHOD USED: MIDDLE SEGMENT
[D] Drive Sample ED 45L / 30" Bucket . ——
Bulk Sampie SUPERVISOR! Log of Boring No. MGD-BA- 7
Tube Sample 5. KoltheFF [A! raGE! OF 2 : FIGURE A-/01]
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E i E‘_\ Egg _ E N DESCRIPTION OF SUBSURFACE MATERIALS z
= 2 p E g . ¥4
E‘BS E‘R" !‘SE é THES SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF ;:g
Q S 2 O35 IDRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE mE
= [ & AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIEICATION | i
a (o OF ACTUAL CONDITIONS ENCOUNTERED, +
: - o
11
. _ - &5
12
) ] 7 . L%
‘Li o E Q—v—-— ljm“«\&wo)rbf P('_r-:.\i\e't-{ on HOmm Tl’\‘ck
. c..\cu.‘ ic@I ev
13-
] - 67
-8 : e |
. +~ 300 mm Thick cemented fayer
14 I
3 - Gl
15
z2 o] - | - 65
3 2 gy roundwalen S80S and, cenving belows 15.8m
fﬁ—: fBCOmM ek cemented lcu,?-r‘
z - o
17
: - &3
18-
z - (2
S0 | D 3
E Betlom oF boving of B, bl Ten
19 Pecrched 3ruuv\d.wod‘er a¥ Ei. T.E8m
] C\rg\g‘r\c{ quQV' table at 1. 69,30?\, = (f-l-!
SAMPLE TYPES: DATE DRILLED: PROJECT NO. 181
Hock Core G- 8-7e STATE ROUTE 56 PROJECT
[5] Standard Split Spoon Ecgluu::gsmmgmoa USED: MIDDLE SEGMENT
{O] Drive Sample D 451 / 30" Bucket . N DAL
Bulk Sample SUPERVISOR: Log of Boring No. MGD-BA- 7
Tube Samplo 5. Kol thoFF Al paceZoF 2 FIGURE A-/48




E g E_ §g’§ E ~ DESCRIPTION OF SUBSURFACE MATERIALS z
- 3 2P
§§ E% E% Eg THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF <3
S e b & 52 O [DRLLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE EE
= % £ AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
a 0 OF ACTUAL CONDITIONS ENCOUNTERED, BLZ 4
. Tcgso‘.\ [ Collunsium, ; - &1
J Sandy Leon Cla (ebv) ' '
E dorl brou.'l'v‘\‘mo'.s\', Nery sk ¥F
1 €5.e) [ XVE. go
] C\G\jor Gravel \mﬂ'\ Sand\ (QC)_
2 D . dark Grown ; mosT, medivm dense
2_: \ roue &
; Sy Fine to Medium Sand (SM) L 9q
] h'td\‘\ gray, mo'ts"‘, mMed in drnse
E to daase_} tocall \UH'P\__ f\rﬁt?_.
3] r'_\aT ‘o\nd/or’ Ias}\"- reddisi browa
7 S"‘G\'\nwxa - 18
N Bedding Attdude N85k 3°8
E ]-1—-— Wit Seme samall c.lo.\t clasts
4 :
- - 717
u i——— Bowm thick hard cle ‘mfe_'v- :
o 3] Contact Attdude : NTog/ves
5 B
. - 6
E "t ———— (af3 M Fhiek Wevrd Aa ‘ﬁ\’Er 7
. Contact Athtude N75°E 58
6—
1 - 15
7
. -
E no d:b*’fnc:" be_dr.\{ns Frova T.lo to 10.Bm
iz | D .
8.....1
] . 13
-
b - 72
SAMPLE TYPES: DATE DRILLED: PROJECT NO. I-181
Rock Core 8-19-9% STATE ROUTE 66 PROJECT
@ Standard Split Spoon EQUIPMENT/METHOD USED: MIDDLE SEGMENT
[D] Drive Sample ED 45L / 30" Bucket o AL
Bulk Sample SUPERVISOR: Log of Boring No. MGD-BA- 8
Tube Sample S. KolthetF LA page/ oF 2 ' FIGURE A -1v4




) E e E DESCRIPTION OF SUBSURFACE MATERIALS z
E a [8%2 B | ST
HE é'&b B E ¥ [TISSUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE TIME OF <y
g o] Py g_g 0.E |oatiNG. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE ES
= 1% & AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
o (¥ /0 OF ACTUAL CONDITIONS ENCOUNTERED. 4
2ol p .
”-E N 'T}\&A 3raue\ laxfer} cywels \A‘)“\’b 63 mm | “0
3 in Alameter '
.
$ 2
] - 9
]35 1'— Huomm Thitk cemented quf&r
. SO U RO S - -
; Lean Clay (cL)
8 [o] 3 }_\ derk grang , merst, hard
] - Intecrlayer oF ver dcw?";L sl sand, L ]
. with thin gravel layer, Bec\d'o'\ﬁ
. ArRhude 1V NTOOE .05
. a'h{-f.-r\wjer oF scwsd-r ﬁraue_\j 3ru¢¢\8 “p ‘
5] _ . Yo loommin dlameter I
] Sitby Fin fo Medium Sand(SM) Wi
E d@lr‘ﬂ 3“\\{ , W e.i' R \)t\f\‘ dehsc,
’6? ¥ Groundipsedre Seepant belas {b.Zm s
A . —— 150mm thick cenented lﬂu’é’.-"
32 v ,7_; |
] o
[ 8-
. - 3
] Vs cemented ld'-, ev
E Boﬁ—um oF ba rf-\S at Fl.Gi.lom
! 9? ReFusal on cemented la-fax" | o2
R Ground.walter~ table af Bl G65.0m
SAMPLE TYPES: DATE DRILLED: PROJECT NO. -181
Rock Core R-19-98 STATE ROUTE 56 PROJECT
@ Standard Split Spoon EQUIPMENT/METHOD USED: MIDDLE SEGMENT
[B] Drive Sample ED 45 f 30" Bucket X N
Bulk Sampfo SUPERVISOR: Log of Boring No. MGD-BA-8
Tube Sample S. Kolthoff LA paGE ZoF2 FIGURE f-Mlo
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APPENDIX B
LABORATORY TESTING

TO BE SUBMITTED LATER
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EQFAULT OUTPUT
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DATE: Saturday, January 23, 1999

******‘k*i*************i**************

EQFAULT

* *

* *

* *

* Ver. 2.20 * \(
* *

: : Wis
* *

LR s R LR

(Estimation of Peak Horizontal Acceleration

From Digitized California Faulits) (j VvLﬂ‘jl

SEARCH PERFORMED FOR: BOYLE ‘\}
JOB NUMBER: 1-181
JOB NAME: BOYLE

SITE COORDINATES:
LATITUGDE: 32.848 N
LOKGITUDE: 117,208 W
SEARCH RADRIUS: 75 mi
ATTENUATION RELATION: 2) Campbell & Bozorgnia {1994) Horiz. - Soft Rock
UNCERTAINTY (M=Mean, S=Mean+l-Sigma): M
SCORD: C
COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED: CALIFLT.DAT

SOURCE OF DEPTH VALUES (A=Attenuation File, F=Fault Data File): A&




Page 1

| | IMAX. CREDIBLE EVENT| |MAX. PROBABLE EVENT |
| | APPROX, [-——==mmmmm oo [ e |
H ABBREVIATED IDISTANCE | MAX.| PEAK | SITE |} MAX.| PEAK | SITE i
{ FAULT NaME ! mi (km) {CRED.| SITE |INTENS||PROB.| SITE IINTENS|
| I P MAG.IACC. gl MM || MAG.|ACC. gi MM |
[ o e [ === f——- | === j————== L o j == |
| BORREGO MTN. (San Jacinto}| 62 (100} | 6.50] ©.0171 IV 1| 6.20} 0.013| TIII |
| = e | e | ===== oo | === I === | === | e == |
|CASA LOMA-CLARK (S8.Jacin.}} 54 ( 87} 7.001 0.032] v o [] 7.00] 0.032] v
—————————————————————————— el Bl B e I T ey e pup—
| CATALINA ESCARPMENT I 45 ( 72)] 7.001 0.042} VI || 6.1G| 0.019] IV |
[ = e | == m o | = fromm——- [ |~=== |~ |
| CHINO | 62 ( 89)1 7.00| 0.024{ Vo1l 5.40) 0.o007F 1 |
[ == e [#mmmm e = J = | === P === o [ === |
| CORONADC BANK-AGUA BLANCA | 19 { 31)| 7 501 0.18%9| VIII || 6.70} 0.104| VII |
J e e === | —==== fmmmm | === I el | o= t
{COYOTE CREEK (San Jacinto){ 53 ( 85)) 7.00| 0.032) V. |} 6.10] 0.015% zIv |
e fm—mm e fmm e [——=——~ fmmmm— I el fror———— |
| ELSINORE | 30 ( 49)}7 7.50] 0.109} VII }| 6.60! 0.052] VI |
[ e | = j————- | ~===== A fl=———— | == |
| GLN . HELEN-LYTLE CR-CLREMNT| 61 { 98} 7.0G| £.027] v |l 6.701 0.0z 1v |
f e e e fmmm | —==—~ - [ ===~ | === ] em = | == |
{HOT S-BUCK RDG. (S.Jacinto)| 55 ( 89)| 7.00} 0.031| v |} &.10] ©.014| ITI |
e | === fmmmm e fmmm——— [ R f=mmm |
| LA NACTION 6.50] 0.302F IX || 4.20] ©6.052f VI |
e e PR | == fmmme— V== -——== §

| NEWPORT-INGLEWOOD-OFFSHORE| 18 ( 30)} 7.10
| 2o m oo | === oo [-===--

|
| PALOS VERDES HILLS | 54 { 88)] T.QOE 0.037] v 11 6.20] 0.015] v |
rose camvon T ‘;?aai‘a‘;ga:"‘;“: o0l o2z e
|SAN CLEMENTE — san 11oRe | an i ae11 8.00) o one vir | aeel oTomal Tre !
|5ax DTmco TRen.mAIA S0 | 75 1 4611 7e0) oot vir i ael el
|5aN Gorconzo - mawntne | 73 (11e1) 7iea) erozel Ty i s Teml
| SUBERSTITION WIN. (5. qacin) | 73 (1131] 7.00) o020 1o |\ eze) Tronal iy
|WATTTIER - woRmH RLSTNORE | 67 110711 3.10) o.osst v ie T oesl o

~END OF SEARCH-~ i8 TFAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE ROSE CANYON FAULT IS CLOSEST TO THE SITE.
IT IS ABOUT 5.5 MILES AWAY.

LARGEST MAXIMUM-CREDIBLE SITE ACCELERATION: 0.420 g
LARGEST MAXIMUM-PROBABLE SITE ACCELERATION: 0.242 g

1




DATE: Saturday, January 23, 1999

Fdkhokhh kb kX r kb TR A I A bk kA kbbb kdk sk
* *
* EQFAULT *
* *
* Ver. 2.20 *
* *
* *
EEEEEEES AL S L L T R R R T T R T B Ay

(Estimation of Peak Horizontal Acceleration EE(?\}))’
From Digitized California Faults)

SEARCH PERFORMED FOR: BOYLE W M s .
JOB NUMBER: I1-181 U/(/V[
JOB WAME: BOYLE ;

N

SITE COORDINATES:
LATITUDE: 32.95%4 W
LONGITUDE: 117.148 W

SEARCH RADIUS: 75 mi

ATTENUATION RELATION: 2) Campbell & Bozorgnia (199%4) Horiz. - Soft Rock
UNCERTAINTY (M=Mean, S=Mean+i—sigma): M
SCOND: O
COMPUTE PERK HORIZONTAL ACCELERATION

FAULT-DATA FILE USED: CALIFLT,.DAT

SOURCE OF DEPTH VALUES (A=Attenuation File, F=Fault Data File): A




Page 1

T ik cnmminte mvene ] Iwmn. PROBAELE SvemT
! P APPROX, |-==mmmmmeee oo J ) mmmi e |
i ABBREVIATED |DISTANCE | MaX.| PEAK | SITE || MAX.| PEAK | SITE |
| FAULT NAME | mi (km) }|CRED.} SITE | INTENS | i{PROB. | SITE | INTENS
| ] | MAG.|ACC. g| MM |} MAG.|ACC. g| MM |
|BoRRRGO MIN. (sam sacince| 55 ¢ 91| 5150, ouens) 1w W aae il
lcash Lown-cLaRk (5.0acin.y| 51 1 8311 1.0k ouosai v I animaTare e
| cararinn secanemmnr 38 (i 7000 .03 v e sonn !
eamo T |62 (10111 7.00, 0.00a) 5 1 3Tal o0y T
| CoRONADO BANK-AGUA BLANGA | 23 ( 37| 7.501 o.157) vits 1 s 75 aoms) uir]
|Covors CREEK (sam dacinter| 50 1 1)1 7.00 auoss) w1 ei1el i onel n
\sramons T |28  a5)| 2.50] 0.151) win 1 s s0) oraeal e
| LN HELENLYTLe Ch-CLRmT] 59 ¢ 58| 7.00 o.oes) v M arelaTmnl
N e e e et B
\ia maczon T 'g‘;ai“a";;;:“;;“: 200 onoen) vr |
e ———————— ] R R e |l el b
|2azos vERozs mizis 57 ¢ s21) 7.20] 0.035) v W0l ooont) 1v |
|nose cameon T E;_:;”}';Taa:‘a‘;;;;";;“‘“li‘;';a:'a:;;:‘;;;;“:
|SAN CLaMPNTE — oa 1510m0 | 55 ¢ 53v| 3,00 0.0s0) Wil L arse) oTansl
|SA DIEGo TRGH.-mARIA S0 32 ¢ 513| 7.501 o.103) w11 W erel aiemal Ty
e e g | el B i
| SUPERSTITION HE, (5.900m | 70 (137] 3.001 ouezz) 1o W erze Torenn) ]
|WHTTTIER - noReA mLeTvonm | 65 (109)| 7.0k ooozsl v W arse i Tons) I

| = oo e | == | ---—- | ~—--—- | =mm o . === {--=--- !

*********************************‘k*****i*i—***********************************

-END OF SEARCH- 18 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE LA NACION FAULT IS CLOSEST TO THE SITE.
IT I8 ABOUT 7.4 MILES BWAY.

LARGEST MAXIMUM-CREDIBLE SITE ACCELERATION: 0,342 g

LARGEST MAXIMUM-PROBABLE SITE ACCELERATION: 0.147 q

£




APPENDIX D
PCSTABL OUTPUT



SR-56 MIDDLE SEGMENT, 2:1 Fu Slope on Sandy Alluvium, High GWT, Static
Ten Most Critical. C:F2.PLT By: CVA\ 2/19/99 10:31am

160 T I 7 T
S(lzil Total  Saturated Cohesion Friction Pore Pressure Piez.
Labei 'i;xpe Unit Wt.  Unit Wt, Intercept  Angle  Pressure Constant Surface
0. (KN/m3} {KN/m3}  (KPa) {deg) Param. (KPa) No.
Qef 1 19.6 19.6 12 3(? o ] w1
Qal 2 18.9 18.9 0 30 0 0 w1
Tij 3 19.6 19.6 14.4 33 0 [+ W1
120 -
Y-Axis
{m)
\L L1
1
¢
40}- -
v &
w1 = 2 2 w1
3
0 i [ I I
0 40 80 120 180 200

PCSTABL5M/SI FSmin=1.47 X-Axis {m)
Factors Of Safety Calculated By The Modified Bishop Method




SR-56 MIDDLE SEGMENT, 2:1 Fil Slope on Sandy Alluvium, High GWT,Seismic kh=0.15
Ten Most Critical. C:F2EQ.PLT By: CVA\ 2/19/99 10:33am

160 7 T I T
Soil Total Saturated Cohe'sion Friction Pore Pressure Piez.
Label Type Unit Wt, Unit Wt. Intercept  Angle Pressure Constant Surface
0. {(KN/m3) {KN/m3) (KPa) (de(?) Param, {KPa) No,
Qcf 1 19.6 19.6 12 3 0 0 Wi
Qal 2 18.9 18.9 ] 30 0 0 w1
Tij 3 19.6 19.6 14.4 33 0 0 W1
120F -
Y-Axis
{m}
J/ L1
1
1
40 -
v v
wr = / 2 WA
3
0 i | | H
C - 40 80 120 160 200

PCSTABL5M/SI FSmin=1.04 X-Axis {m)
Factors Of Safety Calculated By The Modified Bishop Method




SR-56 MIDDLE SEGMENT, 2:1 rill Slope on Formation, High GWT, Static
Ten Most Critical. C;F6.PLT By: CVA\ 2/19/99 10:55am

160 : : T F
Soil Total Saturated Cohesion Friction Pore Pressure  Piez.
Label Typ Unit Wt,  Unit Wt, intercept  Angle Pressure Constant Surface
0. (KN/m3) {KN/m3)} (KPa) (de&;) Param. {KPa) No.
Qcf 1 19.6 19.6 i2 3 0 [s] w1
T 2 19.6 19.6 14.4 33 0 ] Wi
Tip 3 19.6 19.6 14.4 33 0 0 w1
120 -
Y-Axis
80} _ ]
{m)
\L L1
1
40 -
V4 =
w1 = 2 2 W1
3
o i ] ! |
0 40 80 120 160 200

PCSTABLS5M/SI FSmin = 1.59 X-Axis {m}
Factors Of Safety Calculated By The Modified Bishop Method




SR-56 MIDDLE SEGMENT, 2:1 Fill Slope on Formation, High GWT, Seismic kh=0.15
Ten Most Critical. C:F6EQ.PLT By: CVA\ 2/19/99 10:56am

160 7 : : T
Soil Total  Saturated Cohesion Friction Pore Pressure Piez.
Label Tp];pe Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
0. (KN/m3) (KN/m3) (KPa} (de(?) Pararn. {KPa} No,
Qct 1 19.6 19.6 12 3 ¢ o W1
Tij 19.6 .6 14.4 33 0 0 Wi
Tl 3 19.6 19.6 14.4 33 0 0 w1
120+~ -
Y-Axis
(m}
\L L1
1
1
40+ -
AV4
w1 = 2 2 w1
3
0 I i I i
0 40 80 120 160 200

PCSTABL5M/SI FSmin=1.16 X-Axis (m)
Factors Of Safety Calculated By The Modified Bishop Method




SR-56 MIDDLE SEGMENT, 2:1 Cut Slope with No Adverse Bedding, Static
Ten Most Critical. C:C1.PLT By: CVA\ 2/19/99 11:25am

160 t 1 1 T
Soil Total Saturated Cohesion Friction Pore Pressure Piez,
Label T(\Ype Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
o. {(KN/m3) (KN/m3) (KPa) (de(?) Param, {KPa) No.
Qcf i 18.9 18.9 12 3 o 0 W1
Tl 2 19.86 19.6 14.4 33 0 [+ w1
120+ -
Y-Axis
80+ -
{m)
L1
1
2
40 -
2
0] I | I |
0 40 80 120 160 200

PCSTABLSM/SI FSmin=1.99 X-Axis (m)
Factors Of Safety Calculated By The Modified Bishop Method




SR-56 MIDDLE SEGMENT, 2:1 Cut Slope with No Adverse Bedding, Seismic kh=0.15
Ten Most Critical. C:C1EQ.PLT By: CVA\ 2/19/99 11:27am

160 ] T T 1
Soil Total  Saturated Cohesion Friction Pore Prassure Piez.
Labet Tr&{pe Unit Wt.  Unit Wt. intercept  Angle  Pressure Constant Surface
0. (KN/m3} (KN/m3)  (KPa) (deog) Param. {KPa) No.
Qcf 1 18.9 18.9 12 3 0 W1
Ti 2 19.6 19.6 14.4 33 o ] w1
120F -
Y-Axis
{m)
\L L1
/i 7
2
40}~ -
2
(4} i | 1 l
0 40 80 120 160 200

PCSTABL5M/SI FSmin=1.44 X-Axis {m)
Factors Of Safety Calculated By The Modified Bishop Method




Y-Axis
{m)

SR-56 MIDDLE SEGMENT, 2:1 Cut Slope With Buttress Fill, Static
Ten Most Critical. C:C2.PLT By: CVA\ 2/22/99 12:00pm

160 i : : T
Soil Total Saturated Cohesion Friction Pore Pressure  Piez.
Label an{pe Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
0. {KN/m3) (KN/m3) (KPa) (de(?} Param. (KPa) No,
Qcf 1 18.9 18.9 12 3 0 3] W1
Tlfi 2 19.6 19.6 14.4 33 0 0 w1
ClaySeam 3 18.9 18.9 4.8 12 0 0 W1
120 -
a0} ~
2
0 | ! | [
)

40 80 120 160

PCSTABLEM/SI FSmin=1.61 X-Axis (m}
Factors Of Safety Calculated By The Modified Janbu Method

. 200




SR-56 MIDDLE SEGMENT, 2:1 Cut Slope With Buttress Fill, Seismic kh=0.15
Ten Most Critical. C:C2EQ.PLT By: CVA\ 2/22/99 12:01pm

1 60 t 1 3 ]
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Label Tp]/pa Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
0. (KN/m3) (KN/m3)} (KPa) {deg} Param. {KPa) No.
Qcf 1 18.9 18.9 i2 : 3(? 0 3] Wi
TH 2 19.6 19.6 4.4 33 4] 0 w1
CIJaySeam 3 18.9 18.9 4.8 12 0 0 w1
120 -
Y-Axis ’
80 -
{m}
\L L1
1 2
40} .
B S A Sttt LT
..... 1 H
2 H 2 !
T G e e o o o o o e e 3
0 I [ | }
0 40 80 120 160 200

PCSTABL5M/SI FSmin=1.07 X-Axis {m)
Factors Of Safety Calculated By The Modified Janbu Method
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