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INTRODUCTION

In accordance with your request, Ninyo & Moore has performed a limited geotechnical evaluation
for the proposed Talone Lake Vector Breeding Habitat Mitigation project. The subject project site
consists of an existing drainage basin that extends along the southeast side of San Luis Rey Mission Expressway (SR-76) and the north side of Frazee Road in Oceanside, California (Figure 1).
The purpose of this study was to evaluate the geotechnical conditions relative to the drainage
channel at the bottom of the basin. This report presents our findings, conclusions, and recommendations regarding geotechnical aspects of this project.

2.

SCOPE OF SERVICES

Our scope of services included the following:


Reviewing background information including available geotechnical reports, geologic and
topographic maps, and stereoscopic aerial photographs.



Performing a geologic reconnaissance to observe site conditions and to locate and mark proposed subsurface explorations.



Obtaining utility clearance of the subsurface exploration locations through Underground
Service Alert (USA).



Obtaining boring and monitoring well permits from The County of San Diego Department
of Environmental Health (DEH).



Performing a subsurface evaluation consisting of the excavation, logging, and sampling of
three exploratory borings with a limited access drill rig, including installation of two piezometer wells, to approximate depths of between 11.5 feet and 20.5 feet. Two additional
borings were advanced using hand auger equipment to approximate depths of between 4 and
5 feet. Soil samples were retrieved at selected intervals within the exploratory borings and
were transported to our in-house geotechnical laboratory for testing.



Coordination during the installation of piezometers in two of the exploratory borings.



Performing geotechnical laboratory testing, including in-situ moisture content and dry density, gradation and direct shear on selected soil samples to evaluate design parameters.



Preparing this report presenting our findings, conclusions, and recommendations for design
and construction of the proposed project.
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SITE AND PROJECT DESCRIPTIONS

The subject project site is located southeast of SR-76, north of Frazee Road and south of the
Towne Center North Shopping Area in Oceanside, California. The site consists of a 23-acre lake
bed that serves as an urban run-off retention basin. Elevations range from approximately 70 feet
above mean sea level (MSL) near the center of the lake to approximately 120 feet above MSL at
the north end of the lake. A dense growth of mature trees, brush, weeds and other native vegetation covers the lake area. A concrete storm drain channel above a segmental retaining wall is
situated close to the north and east sides of the property. Currently, the lake has three storm drain
outfalls entering the site: one at the corner of Mission Avenue and Frazee Road; a second at the
corner of Frazee Road College Boulevard; and a third at the intersection of College Boulevard
and Towne Center Drive. The site also has an existing concrete open channel spillway to divert
excess storm water located at the corner of SR-76 and Frazee Road. Standing water was observed at several locations at the site during our recent geologic reconnaissance and field work.
Photographs showing the current site conditions are presented in Appendix C.
We understand that the project will consist of grading of the lake to improve water flow and thus
mitigate the mosquito population. The dredging and grading plan by Weston Solutions (Weston, 2012) shows that the existing basin will be re-graded to deepen the existing drainage channel,
as well as to construct three soil embankments adjacent to the channel. We understand that the side
slopes along the drainage channel will be cut at an approximate slope inclination of 3:1 (horizontal
to vertical). The embankments will be constructed with compacted fill, and the embankment side
slopes will be inclined at about 4:1 (horizontal to vertical).

4.

SUBSURFACE EVALUATION

Our subsurface exploration was conducted on June 24 and July 25, 2013. The subsurface exploration consisted of the excavation, logging, and sampling of three small diameter borings (B-1, P-1
and P-2), as well as two 3-inch diameter hand auger borings (HA-1 and HA-2). Because of accessibility considerations associated with the dense vegetation at the site, near-saturated surficial soils
in lower-lying portions of the site, and standing water in much of the lake area, we were unable to
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perform exploratory borings within the central portion of the lake area. As a result, our subsurface
exploration was limited to the three small diameter borings within drier soils along the access road
in the southern portion and higher elevations in the western portion of the site, as well as the
manually excavated borings in the northeast portion of the site. The three small diameter borings
were advanced using a track-mounted, limited access drill rig to approximate depths of between
11.5 and 20.5 feet below the existing ground surface, and the two hand augered borings were advanced to approximate depths of between 4 and 5 feet. Relatively undisturbed, and bulk soil
samples were obtained from the borings. The samples were transported to our in-house geotechnical laboratory for testing. Standpipe peizometers were installed in borings P-1 and P-2. It is our
understanding that these piezometers will be monitored on a periodic basis by Weston Solutions.
Logs of the borings are included in Appendix A. The approximate locations of the borings are
shown on Figure 2.
Geotechnical laboratory testing of representative soil samples obtained during our subsurface
exploration included in-situ moisture content, sieve analysis and direct shear. The geotechnical
laboratory tests were performed in our in-house laboratory. The results of the in-situ moisture
content tests are shown at the corresponding sample depths on the boring logs in Appendix A.
The results of the other laboratory tests performed are presented in Appendix B.

5.

GEOLOGY AND SUBSURFACE CONDITIONS

Our findings regarding regional and site geology and groundwater conditions at the subject site
are provided in the following sections.

5.1.

Regional and Geologic Setting

The project area is situated in the Peninsular Ranges Geomorphic Province. This geomorphic
province encompasses an area that extends approximately 900 miles from the Transverse
Ranges and the Los Angeles Basin south to the southern tip of Baja California (Norris and
Webb, 1990). The province varies in width from approximately 30 to 100 miles. In general,
the province consists of rugged mountains underlain by Jurassic metavolcanic and metasedi-
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mentary rocks, and Cretaceous igneous rocks of the southern California batholith. The portion
of the province in San Diego County that includes the project area consists generally of Tertiary sedimentary rock.

5.2.

Site Geology

Geologic units encountered during our reconnaissance and subsurface evaluation included
organic lake deposits, fill and alluvium. Generalized descriptions of the units encountered
are provided in the subsequent sections. More detailed descriptions are provided on the boring logs in Appendix A.
5.2.1.

Organic Lake Deposits

While not encountered in our exploratory borings, lake deposits containing abundant
organic material were observed within the lower-lying areas within the lake during our
geologic reconnaissance of the site. These materials were observed to contain large
amounts of organic debris in various stages of decomposition. These materials are expected to be variable in thickness, possess low shear strengths and are considered to be
compressible.
5.2.2.

Fill

Fill materials were encountered in borings HA-1, B-1, P-1 and P-2 extending from the
ground surface to various depths. In boring HA-1, the fill was encountered to the total
explored depth of 5 feet. In borings B-1 and P-2 the fill was encountered to an approximate depth of 5 feet, and to the total depth explored of 20½ feet, respectively. As
encountered, the fill materials consisted of various shades of grayish brown and brown,
damp, medium dense, silty sand, and stiff, clayey silt with sand. Scattered gravel, organic debris, and claystone fragments were also encountered in the fill materials.
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Alluvium

Alluvium was encountered in borings B-1, HA-2 and P-2 underlying the fill materials
and extending to the total depths explored. As encountered, the alluvial materials consisted of grayish brown, damp to saturated, medium dense, sandy silt, along with firm to
very stiff, silty, sandy clay with scattered gravel and some organics (roots).

5.3.

Groundwater

Groundwater was encountered in borings B-1 P-2, and HA-2 at depths of approximately
10½ feet, 5½ feet, and 2 feet, respectively, during our subsurface exploration. It is our understanding that the piezometers installed in borings P-1 and P-2 will be periodically
monitored by Weston Solutions. Fluctuations in the groundwater level may occur due to
variations in ground surface topography, subsurface geologic conditions and structure, rainfall, irrigation, and other factors.
Talone Lake is recharged by storm water that enters the site through three storm drain outfalls. The collected storm water can then exit the basin by infiltration into the underlying
soils, by evaporation, or by being directed to the existing spillway in cases of heavy rain.
The inflow of storm water from the outfalls at the site can be expected to affect the level of
surface water and groundwater during and after construction.

6.

GEOLOGIC HAZARDS

In general, geologic hazards that could impact the site include landsliding, faulting, and seismicity. These considerations are discussed in the following sections.

6.1.

Landsliding and Slope Stability

Based on our review of published geologic literature and aerial photographs, and our geologic reconnaissance, landslides or related features have not been noted as underlying the
project or site vicinity. Our review of regional geologic and landslide maps (Kennedy and
Tan, 2005; Tan, 1995) indicates that landslides have been mapped approximately 1 mile
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southwest of Talone Lake. As noted above, proposed grading at the site will include construction of drainage channels with side slopes having inclination of 3:1 or flatter. In light of
the proposed construction, along with the site’s distance to mapped landslides, slope stability
is not expected to be a design consideration for the project. However, the proposed drainage
channel will be subject to continual erosion from the stormwater that may affect long term
stability of the channel side slopes.

6.2.

Faulting and Seismicity

Like the majority of southern California, the project area is considered to be seismically active.
Based on our review of the referenced geologic maps and stereoscopic aerial photographs, as
well as on our geologic field reconnaissance, the subject site is not underlain by known active or
potentially active faults (i.e., faults that exhibit evidence of ground displacement in the last
11,000 years and 2,000,000 years, respectively). However, the site is located in a seismically active area and the potential for strong ground motion is considered significant during the design
life of the project. The closest known active fault is the Rose Canyon-Newport-Inglewood fault,
which can generate an earthquake magnitude of up to 6.9 (Cao, et al., 2003). It is located approximately 9.6 miles west of the project site (Blake, 2001).
In general, hazards associated with seismic activity include ground surface rupture and liquefaction. These considerations are discussed in the following sections.
6.2.1.

Ground Surface Rupture

Based on our review of the referenced literature and our site reconnaissance, no active
faults are known to cross the project site. Therefore, the potential for ground rupture due
to faulting at the site is not a design consideration. However, lurching or cracking of the
ground surface as a result of nearby seismic events is possible.
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Liquefaction and Seismically Induced Settlement

Liquefaction of cohesionless soils can be caused by strong vibratory motion due to earthquakes. Research and historical data indicate that loose granular soils and non-plastic silts
that are saturated by a relatively shallow groundwater table are susceptible to liquefaction.
The fill materials at the site contain granular soils and a shallow groundwater table was
encountered at the site. However, the alluvial soils encountered beneath the groundwater
generally consist of finer grained silts and clays. Based on the encountered site conditions
and the lack of habitable structures planned for the site, the potential for liquefaction at
the site is not a design consideration.

7.

CONCLUSIONS

Based on our review of the referenced background data, geologic field reconnaissance, and subsurface exploration, it is our opinion that construction of proposed drainage improvements and
new graded slopes is feasible from a geotechnical standpoint provided that the recommendations
of this report are incorporated into the design and construction of the project. Geotechnical considerations include the following:


The site is generally underlain by organic lake deposits, fill and alluvium. Excavation of the
on-site materials is expected be accomplished with heavy-duty grading equipment in good
operating condition.



Groundwater was encountered in borings B-1, P-2 and HA-2 at depths of 10½ feet, 5½ feet
and 2 feet, respectively during our subsurface exploration. Due to the planned excavations,
groundwater is a significant design and construction consideration. Additionally, wet soils
should be anticipated during earthwork operation. Fluctuations in the groundwater level
should be anticipated and may occur due to variations in ground surface topography, subsurface geologic conditions and structure, rainfall, irrigation, and other factors. The need for
dewatering during construction should be evaluated by the contractor. The piezometers installed (P-1 and P-2) should be measured prior to preparation for dewatering, if planned.



Organic lake deposits are anticipated to possess relatively low shear strengths and are expected to be compressible. Consequently, the organic lake deposits are considered to be
unsuitable materials within the bottoms or side slopes of the proposed channels.
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Construction dewatering can induce settlement of the existing structures on or near the site.
The contractor should take precautionary measures not to damage these existing structures.
Monitoring of these structures on the site and on the adjacent properties should be performed before, during, and after dewatering activities. If significant movement is observed,
the dewatering procedures should be re-evaluated to reduce the potential for movement.



The site excavations are likely to encounter wet and soft ground conditions which may be
subject to pumping under heavy equipment loads. The contractor should be prepared to stabilize the bottom of the excavations.



Due to the presence of shallow groundwater and/or wet soils, materials will need to be dried
or blended prior to placement as compacted fill, or they will need to be removed and replaced with suitable import materials.

8.

RECOMMENDATIONS

Based on our understanding of the project, geologic field reconnaissance, and subsurface exploration, the following recommendations are provided for the design and construction of the proposed
drainage channel improvements. The proposed site improvements should be constructed in accordance with the requirements of the applicable governing agencies by qualified contractors.

8.1.

Site Preparation

Site preparation should begin with the removal of vegetation, utility lines, asphalt concrete,
concrete, and other deleterious debris from specific project areas. Clearing and grubbing
should extend outside of the proposed excavation and fill areas when reasonable. The debris
and unsuitable material generated during clearing and grubbing should be removed from the
project area and disposed of at a legal dumpsite away from the project area.

8.2.

Remedial Earthwork

As noted above, the organic lake deposits are anticipated to have relatively poor shear
strengths and are considered to be compressible. We anticipate that the organic lake deposits
could be prone to side slope failures and settlement. Consequently, we consider these materials to be unsuitable for use within the proposed channel bottoms and side slopes at the site.
If the organic lake deposits are encountered during excavation of the proposed channels, we
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recommend that they be removed and replaced with engineered fill materials that are recommended in Section 8.8 of this report. The excavated organic lake deposits can be placed
as non-engineered fill materials in areas away from the channels. We consider such areas
where the removed organic lake deposits can be placed to be 10 feet or more beyond the dirt
access paths that are planned on either side of the channels.

8.3.

Construction Dewatering

As noted above, groundwater was encountered within the drainage basin. The need for construction dewatering should be evaluated by the contractor. The construction dewatering can
induce settlement of the existing drainage structures or other nearby structures. The contractor
should take precautionary measures not to damage the existing concrete structures. The contractor should select monitoring points on the existing structure and the points should be
monitored by the contractor before, during, and after dewatering activities to assess movement. If significant movement is observed, the dewatering procedure should be re-evaluated to
reduce the potential for movement.
Discharge of water from excavations may involve securing a National Pollution Discharge
Elimination System (NPDES) permit. Compliance with the permit requirements may involve testing and treatment of the water prior to discharge.

8.4.

Excavation Characteristics

We anticipate that excavation within the organic lake deposits, fill, and alluvial materials
may be accomplished with heavy-duty grading equipment in good operating condition. Excavation within fill materials containing gravel may present difficult excavating conditions,
and the use of heavy ripping equipment should be anticipated.
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Pumping/Yielding Subgrade

The site excavations are likely to encounter wet and soft ground conditions which may be
subject to pumping under heavy equipment loads. In general, unstable bottom conditions
may be mitigated by using a stabilizing geogrid and/or overexcavating the excavation bottom to suitable depths and replacing with aggregate base or imported fill, or other suitable
method. Recommendations for stabilizing excavation bottoms should be based on an evaluation in the field by Ninyo & Moore at the time of construction.

8.6.

Temporary Excavations, Braced Excavations, and Shoring

We recommend that excavations be designed and constructed in accordance with Occupational
Safety and Health Administration (OSHA) regulations. These regulations provide sloping and
shoring design parameters for excavations up to 20 feet deep based on the soil types encountered. Excavations over 20 feet deep should be designed by the Contractor’s engineer based on
site-specific geotechnical analyses. For planning purposes, we recommend that the following
OSHA soil classifications be used:
Organic Lake Deposits, Fill, and Alluvium

Type C

Upon making the excavations, the soil/rock classifications and excavation performance
should be evaluated in the field by the contractor’s competent person in accordance with
OSHA regulations.
Temporary excavations should be constructed in accordance with OSHA recommendations.
For trench or other excavations, OSHA requirements regarding personnel safety should be
met by using appropriate shoring (including trench boxes) or by laying back the slopes no
steeper than 1½:1 for fill and alluvium. Temporary excavations that encounter seepage may
need shoring or may be stabilized by placing sandbags or gravel along the base of the seepage zone. Excavations encountering seepage should be evaluated on a case-by-case basis.
On-site safety of personnel is the responsibility of the contractor.

106801006 R.doc

10

Talone Lake
Oceanside, California

8.7.

September 19, 2013
Project No. 106801006

Earthwork Preparation

Prior to placement of compacted fill, the contractor should request an evaluation of the exposed ground surface by Ninyo & Moore. Unless otherwise recommended, the exposed
ground surface should then be scarified to a depth of approximately 8 inches and moisture
conditioned to near the optimum moisture content. The scarified materials should then be
compacted to 90 percent of their Proctor density as evaluated by ASTM International (ASTM)
Test Method D 1557. The evaluation of compaction by Ninyo & Moore should not be considered to preclude any requirements for observation or approval by governing agencies. It is the
contractor's responsibility to notify Ninyo & Moore and the appropriate governing agency
when project areas are ready for observation, and to provide reasonable time for that review.

8.8.

Fill Material

On-site soils with an organic content of less than approximately 3 percent by volume (or
1 percent by weight) are suitable for use as structural/general fill. As discussed above, the
organic lake deposits are not considered suitable for use as engineered fill within the proposed channel bottoms or side slope areas. Fill material should generally not contain rocks
or lumps over approximately 6 inches, and generally not more than approximately
40 percent larger than 3/4 inch. Larger chunks, if generated during excavation, may be broken into acceptably sized pieces or disposed of offsite.
Imported fill material, if needed for the project, should generally be granular soils with a low
expansion potential. Import material should also be non-corrosive in accordance with the Caltrans (2012) corrosion guidelines. Materials for use as fill should be evaluated by Ninyo &
Moore’s representative prior to filling or importing.

8.9.

Fill Placement and Compaction

Fill materials should be moisture conditioned to generally near the laboratory optimum
moisture content prior to placement. The optimum moisture content will vary with material
type and other factors. Moisture conditioning of fill soils should be generally consistent
within the soil mass.
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Prior to placement of additional compacted fill material following a delay in the grading operations, the exposed surface of previously compacted fill should be prepared to receive fill.
Preparation may include scarification, moisture conditioning, and recompaction.
Compacted fill should be placed in horizontal lifts of approximately 8 inches in loose thickness. Prior to compaction, each lift should be watered or dried as needed to achieve a moisture
content generally near the laboratory optimum, mixed, and then compacted by mechanical
methods to 90 percent of its Proctor density as evaluated by ASTM D 1557. Successive lifts
should be treated in a like manner until the desired finished grades are achieved.

8.10.

Drainage Basin

The grading plan by Weston Solutions (Weston, 2012) shows that the existing basin will be
re-graded to channelize the storm water flow. The grading will consist of deepening the existing drainage channel, as well as the construction of three new soil embankments adjacent
to the channel. The sequence of excavation, stockpiling soil, and embankment construction
should be evaluated by the contractor based on the site conditions and equipment capabilities. Care should be taken to provide erosion control during and after construction.
Compaction of the face of the embankment slopes may be performed by backrolling at intervals of 4 feet or less in vertical slope height, or dictated by the capability of the available
equipment, whichever is less. Fill slopes may be backrolled utilizing a sheeps-foot-type
roller. Care should be taken to maintain the specified moisture conditions and/or reestablish
them, as needed, prior to backrolling.
The on-site material may be susceptible to erosion; therefore, care should be taken to provide surficial soil stabilization such as an erosion control along the slopes during and after
construction. If the grading is performed during the rainy season, plastic sheeting should be
readily available to cover the slopes in the event of rainfall.
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Site Drainage

Positive drainage should be provided to convey water away from the improvements to mitigate the potential for surface water to pond outside of the designated channels. Positive
drainage is considered as a slope of 2 percent or more for a distance of 5 feet or more.

8.12.

Concrete

Concrete in contact with soil or water that contains high concentrations of soluble sulfates
can be subject to chemical deterioration. Based on the anticipated variability of the site soils,
ground water and surface water inflow, we recommend the use of Type V cement and concrete with a water-cement ratio no higher than 0.45 by weight for normal weight aggregate
concrete and a 28-day compressive strength of 4,500 pounds per square inch (psi) or more
for the project.

8.13.

Pre-Construction Conference

We recommend that a pre-construction conference be held prior to commencement of grading. The project owner and/or their representative, the governing agencies’ representatives,
the architect, the civil engineer, Ninyo & Moore, and the contractor should be in attendance
to discuss the work plan and project schedule.

8.14.

Plan Review and Construction Observation

Ninyo & Moore should be provided the opportunity to review the final project drawings (including grading plans) and specifications prior to the commencement of construction. It
should be noted that, upon review of these documents, some recommendations presented in
this report may be revised or modified. Ninyo & Moore should also perform observation and
testing services during construction operations to evaluate whether the findings in this report
substantially conform with the exposed site conditions.
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The recommendations provided in this report are based on the assumption that Ninyo &
Moore will provide geotechnical observation and testing services during construction. In the
event that it is decided not to utilize the services of Ninyo & Moore during construction, we
request that the selected consultant provide the owner with a letter (with a copy to Ninyo &
Moore) indicating that they fully understand Ninyo & Moore’s recommendations, and that
they are in full agreement with the design parameters and recommendations contained in this
report. Construction of proposed improvements should be performed by qualified contractors utilizing appropriate techniques and construction materials.

9.

LIMITATIONS

The conclusions and recommendations presented in this report are based on analysis of observed
conditions in widely spaced exploratory borings. If conditions are found to vary from those described in this report, Ninyo & Moore should be notified, and additional recommendations will
be provided upon request.
The field evaluation, laboratory testing, and geotechnical analyses presented in this geotechnical
report have been conducted in general accordance with current practice and the standard of care
exercised by geotechnical consultants performing similar tasks in the project area. No warranty,
expressed or implied, is made regarding the conclusions, recommendations, and opinions presented in this report. There is no evaluation detailed enough to reveal every subsurface condition.
Variations may exist and conditions not observed or described in this report may be encountered
during construction. Uncertainties relative to subsurface conditions can be reduced through additional subsurface exploration. Additional subsurface evaluation will be performed upon request.
Please also note that our evaluation was limited to assessment of the geotechnical aspects of the
project, and did not include evaluation of structural issues, environmental concerns, or the presence of hazardous materials.
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This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Ninyo & Moore
should be contacted if the reader requires additional information or has questions regarding the
content, interpretations presented, or completeness of this document.
This report is intended for design purposes only. It does not provide sufficient data to prepare an
accurate bid by contractors. It is suggested that the bidders and their geotechnical consultant perform an independent evaluation of the subsurface conditions in the project areas. The independent
evaluations may include, but not be limited to, review of other geotechnical reports prepared for
the adjacent areas, site reconnaissance, and additional exploration and laboratory testing.
Our conclusions, recommendations, and opinions are based on an analysis of the observed site
conditions. If geotechnical conditions different from those described in this report are encountered,
our office should be notified and additional recommendations, if warranted, will be provided upon
request. It should be understood that the conditions of a site could change with time as a result of
natural processes or the activities of man at the subject site or nearby sites. In addition, changes to
the applicable laws, regulations, codes, and standards of practice may occur due to government action or the broadening of knowledge. The findings of this report may, therefore, be invalidated over
time, in part or in whole, by changes over which Ninyo & Moore has no control.
This report is intended exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or recommendations of this report by parties other than the client is undertaken at said
parties’ sole risk.
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APPENDIX A
BORING LOGS
Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.
Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory borings.
The samples were bagged and transported to the laboratory for testing.
The Standard Penetration Test (SPT) Sampler
Disturbed drive samples of earth materials were obtained by means of a Standard Penetration Test sampler. The sampler is composed of a split barrel with an external diameter of
2 inches and an unlined internal diameter of 1-3/8 inches. The sampler was driven into the
ground 12 to 18 inches with a 140-pound hammer free-falling from a height of 30 inches in
general accordance with ASTM D 1586. The blow counts were recorded for every 6 inches
of penetration; the blow counts reported on the logs are those for the last 12 inches of penetration. Soil samples were observed and removed from the sampler, bagged, sealed and
transported to the laboratory for testing.
Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following methods.
The Modified Split-Barrel Drive Sampler
The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into
the ground with the weight of a hammer or the Kelly bar of the drill rig in general accordance with ASTM D 3550. The driving weight was permitted to fall freely. The approximate
length of the fall, the weight of the hammer or bar, and the number of blows per foot of driving are presented on the boring logs as an index to the relative resistance of the materials
sampled. The samples were removed from the sample barrel in the brass rings, sealed, and
transported to the laboratory for testing.

106801006 R.doc

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
0

BORING LOG EXPLANATION SHEET

Bulk sample.

Modified split-barrel drive sampler.
No recovery with modified split-barrel drive sampler.
Sample retained by others.
Standard Penetration Test (SPT).
5

No recovery with a SPT.
Shelby tube sample. Distance pushed in inches/length of sample recovered in inches.

XX/XX

No recovery with Shelby tube sampler.
Continuous Push Sample.

Seepage.
Groundwater encountered during drilling.
Groundwater measured after drilling.

10

15

SM

MAJOR MATERIAL TYPE (SOIL):
Solid line denotes unit change.

CL

Dashed line denotes material change.
Attitudes: Strike/Dip
b: Bedding
c: Contact
j: Joint
f: Fracture
F: Fault
cs: Clay Seam
s: Shear
bss: Basal Slide Surface
sf: Shear Fracture
sz: Shear Zone
sbs: Shear Bedding Surface
The total depth line is a solid line that is drawn at the bottom of the boring.
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U.S.C.S. METHOD OF SOIL CLASSIFICATION
MAJOR DIVISIONS

SYMBOL

COARSE-GRAINED SOILS
(More than 1/2 of soil
> No. 200 Sieve Size)

GRAVELS
(More than 1/2 of coarse
fraction > No. 4 sieve size

TYPICAL NAMES

GW

Well graded gravels or gravel-sand mixtures, little or
no fines

GP

Poorly graded gravels or gravel-sand mixtures, little
or no fines

GM Silty gravels, gravel-sand-silt mixtures
GC Clayey gravels, gravel-sand-clay mixtures
SW Well graded sands or gravelly sands, little or no fines

SANDS
(More than 1/2 of coarse
fraction < No. 4 sieve size

FINE-GRAINED SOILS
(More than 1/2 of soil
< No. 200 sieve size)

SILTS & CLAYS
Liquid Limit <50

SILTS & CLAYS
Liquid Limit >50

SP

SM Silty sands, sand-silt mixtures
SC

Clayey sands, sand-clay mixtures

ML

Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity

CL

Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays

OL

Organic silts and organic silty clays of low plasticity

MH

Inorganic silts, micaceous or diatomaceous fine sandy
or silty soils, elastic silts

CH Inorganic clays of high plasticity, fat clays
OH

HIGHLY ORGANIC SOILS

Poorly graded sands or gravelly sands, little or no
fines

Pt

Organic clays of medium to high plasticity, organic
silty clays, organic silts
Peat and other highly organic soils

PLASTICITY CHART

GRAIN SIZE CHART
RANGE OF GRAIN
U.S. Standard
Sieve Size

Grain Size in
Millimeters

BOULDERS

Above 12"

Above 305

COBBLES

12" to 3"

306 to 76.2

GRAVEL

3" to No. 4

76.2 to 4.76

Coarse

3" to 3/4"

76.2 to 19.1

Fine

3/4" to No. 4

19.1 to 4.76

SAND

No. 4 to No. 200

4.76 to 0.075

Coarse

No. 4 to No. 10

4.76 to 2.00

Medium

No. 10 to No. 40

2.00 to 0.420

Fine

No. 40 to No. 200

0.420 to 0.075

SILT & CLAY

Below No. 200

Below 0.075

70

60

PLASTICITY INDEX (PI), %

CLASSIFICATION

50
CH
40

30
CL

M H & OH

20

10
M L & OL

CL - M L
0
0

10

20
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60

70

80

90

100

LIQ UID LIMIT (LL), %

U.S.C.S. METHOD OF SOIL CLASSIFICATION
Updated Nov. 2011

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
0

DATE DRILLED

GROUND ELEVATION 90'  (MSL)

SHEET

HA-1
1

OF

1

METHOD OF DRILLING Hand Auger
DRIVE WEIGHT
SAMPLED BY

SM

BORING NO.

6/24/13

DROP

N/A

LOGGED BY
AQP
REVIEWED BY
DESCRIPTION/INTERPRETATION

AQP

N/A
RDH

FILL:
Light brown, damp, medium dense, silty fine SAND; scattered clayey pieces.
Caliche.
Moist; scattered oxidation.

Dark brown.
Light yellowish brown.
5

Total Depth = 5 feet.
Groundwater not encountered during drilling.
Backfilled shortly after drilling on 6/24/13.
Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.
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A-1

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
0

DATE DRILLED

GROUND ELEVATION 80'  (MSL)

SHEET

HA-2
1

OF

1

METHOD OF DRILLING Hand Auger
DRIVE WEIGHT
SAMPLED BY

CL

BORING NO.

6/24/13

DROP

N/A
AQP

LOGGED BY
AQP
REVIEWED BY
DESCRIPTION/INTERPRETATION

N/A
RDH

ALLUVIUM:
Grayish brown to gray, moist to wet, firm to stiff, sandy CLAY; many organics (roots);
scattered gravel; organic odor.
Saturated.
Sandy.

5

Total Depth = 4 feet.
Groundwater encountered at approximately 1.75 feet during drilling.
Backfilled shortly after drilling on 7/25/13.
Note: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report.
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FIGURE
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A-2

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
0

DATE DRILLED

GROUND ELEVATION 79'  (MSL)

SHEET

B-1
1

OF

1

METHOD OF DRILLING 8" Diameter Hollow Stem Auger (CalPac)
DRIVE WEIGHT
SAMPLED BY

SM

BORING NO.

7/25/13

DROP

140 lbs. (Auto-Trip)
AQP

LOGGED BY
AQP
REVIEWED BY
DESCRIPTION/INTERPRETATION

30"
RDH

FILL:
Grayish brown, damp, medium dense, silty SAND; scattered gravel; some organics
(roots).

Brown.

14

5
13

ML

ALLUVIUM:
Brownish gray, damp, loose, fine sandy SILT.

Brown; moist; trace organics (roots); more fine sand.
5

10
7

Saturated.
Total Depth = 11.5 feet.
Groundwater encountered at approximately 10.5 feet during drilling.
Backfilled with approximately 4.0 cubic feet of bentonite grout shortly after drilling on 7/
25/13.
Note: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report.
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A-3

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
0

DATE DRILLED

BORING NO.

GROUND ELEVATION 97'  (MSL)

SHEET

P-1
1

OF

2

METHOD OF DRILLING 8" Diameter Hollow Stem Auger (CalPac)
DRIVE WEIGHT
SAMPLED BY

SM

7/25/13

DROP

140 lbs. (Auto-Trip)

LOGGED BY
AQP
REVIEWED BY
DESCRIPTION/INTERPRETATION

AQP

30"
RDH

FILL:
Grayish brown, damp, medium dense, silty SAND.

Brown; scattered silt layers.
50/6"

5

ML

15

30

10.2

123.8

Grayish brown to brown, damp, stiff, clayey SILT with sand; scattered claystone pieces
and gravel.

Very stiff.

10
11

Moist; stiff.

15

More clay.
14

18.9

104.0

Greenish gray.
20
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A-4

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
20

DATE DRILLED

BORING NO.

GROUND ELEVATION 97'  (MSL)

SHEET

P-1
2

OF

2

METHOD OF DRILLING 8" Diameter Hollow Stem Auger (CalPac)
DRIVE WEIGHT
SAMPLED BY

SM

7/25/13

DROP

140 lbs. (Auto-Trip)
AQP

LOGGED BY
AQP
REVIEWED BY
DESCRIPTION/INTERPRETATION

30"
RDH

FILL: (Continued)
Greenish gray, moist, stiff, clayey SILT.
Total Depth = 20.5 feet.
Groundwater not encountered feet during drilling.
Monitoring well installed on 7/25/13.
Note: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report.
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A-5

CLASSIFICATION
U.S.C.S.

SYMBOL

DRY DENSITY (PCF)

MOISTURE (%)

BLOWS/FOOT

SAMPLES
Bulk
Driven

DEPTH (feet)
0

DATE DRILLED

7/25/13

BORING NO.

GROUND ELEVATION 79'  (MSL)

SHEET

P-2
1

OF

1

METHOD OF DRILLING 8" Diameter Hollow Stem Auger (CalPac)
DRIVE WEIGHT
SAMPLED BY

DROP

140 lbs. (Auto-Trip)
AQP

LOGGED BY
AQP
REVIEWED BY
DESCRIPTION/INTERPRETATION

30"
RDH

SP-SM FILL:
Light grayish brown, damp, medium dense, SAND with silt; scattered gravel.

Wet.
22

15.7

104

5
8

ML

ALLUVIUM:
Grayish brown, saturated, loose, fine sandy SILT.

CL

Dark gray, moist, very stiff, fine sandy CLAY; some silt.

14

10
17

15

Greenish brown.
18

Total Depth = 16.5 feet.
Groundwater encountered at approximately 5.5 feet during drilling.
Monitoring well installed on 7/25/13.
Note: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report.
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A-6

PIEZOMETER NO.:

P-1

COMPLETION
DATE:

7/25/13

2" DIAMETER, WATER TIGHT LOCKING WELL CAP
TRAFFIC-RATED
WELL COVER

CONCRETE (4000 PSI)

2" DIAMETER, SCH. 40, BLANK PVC CASING

BENTONITE SEAL (BENTONITE CHIPS HYDRATED
WITH 5 GALLONS OF WATER)

RECORD OF MATERIALS USED
QTY

VOLUME

#3 SAND

MATERIAL

5 BAGS

5 CUBIC FT.

CONCRETE

5 BAGS

5 CUBIC FT.

BENT. CHIP

2 BAGS

2 CUBIC FT.

2" DIAMETER, SCH 40,
0.020" SLOTTED PVC CASING

#3 MONTEREY SAND

a7 106801006 well.dwg

THREADED ON END CAP

T.D. 20.5 FEET
Not to Scale
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A-7

PIEZOMETER NO.:

P-2

COMPLETION
DATE:

7/25/13

2" DIAMETER, WATER TIGHT LOCKING WELL CAP
TRAFFIC-RATED
WELL COVER

CONCRETE (4000 PSI)

2" DIAMETER, SCH. 40, BLANK PVC CASING

BENTONITE SEAL (BENTONITE CHIPS HYDRATED
WITH 5 GALLONS OF WATER)

RECORD OF MATERIALS USED
QTY

VOLUME

#3 SAND

MATERIAL

4 BAGS

4 CUBIC FT.

CONCRETE

5 BAGS

5 CUBIC FT.

BENT. CHIP

2 BAGS

2 CUBIC FT.

2" DIAMETER, SCH 40,
0.020" SLOTTED PVC CASING

#3 MONTEREY SAND

a8 106801006 well.dwg

THREADED ON END CAP

T.D. 16.5 FEET
Not to Scale
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APPENDIX B
LABORATORY TESTING
Classification
Soils were visually and texturally classified in accordance with the Unified Soil Classification
System (USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on
the logs of the exploratory borings in Appendix A.
In-Place Moisture and Density Tests
The moisture content and dry density of relatively undisturbed samples obtained from the exploratory borings were evaluated in general accordance with ASTM D 2937. The test results are
presented on the logs of the exploratory borings in Appendix A.
Gradation Analysis
Gradation analysis tests were performed on selected representative soil samples in general accordance with ASTM D 422. The grain-size distribution curves are shown on Figures B-1 through
B-3. The test results were utilized in evaluating the soil classifications in accordance with USCS.
Direct Shear Tests
A direct shear test was performed on a relatively undisturbed sample in general accordance with
ASTM D 3080 to evaluate the shear strength characteristics of the selected material. The sample
was inundated during shearing to represent adverse field conditions. The results are shown on
Figure B-4.

106801006 R.doc

Talone Lake
Oceanside, California

September 19, 2013
Project No. 106801006

APPENDIX C
SELECTED PHOTOGRAPHS
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Photograph 1:

Segmental wall at northeast corner of site.

Photograph 2:

View from northeast corner of site.

106801006 Photos.doc

1

Talone Lake
Oceanside, California

Appendix C
Project No. 106801006

Photograph 3:

Overview of site from northwest corner.

Photograph 4:

View from north side of access road.
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Photograph 5:
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View from north side of access road at Piezometer P-2 location.
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