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January 15, 2008

Project No. 600024-004

To: URS/Cash and Associates
5772 Bolsa Avenue, Suite 100
Huntington Beach, California 92649

Attention: Mzr. Randy Mason, P.E.

Subject: Addendum to Geotechnical Engineering Report for the Proposed
Renovations to Dana Point Harbor, City of Dana Point, California

The following letter is submitted in response to the conference call conducted on January
7, 2008 with the project team regarding the issue of liquefaction and the intent of the
recommendations presented in the geotechnical report prepared by our firm (PN 600024-
004, dated January 7, 2008) for the proposed renovation to Dana Point Harbor. This letter
is considered to be an addendum to the geotechnical report and is intended to supplement
the recommendations presented in the report.

Liguefaction Mitigation

As discussed in the geotechnical report, the soils that underlie the harbor and, in
particular, the soils encountered below the Island and the peninsulas at the east and west
ends of the marina, are susceptible to liquefaction in the event of strong ground shaking
associated with an earthquake that has a 10 percent probability of occurrence in a 50-year
exposure period. The results of liquefaction were estimated to include instability of the
slopes that support the current seawall system, a short cantilever retaining wall that
borders a slope that descends into the harbor in which the slope face is protected by
concrete panels. The slope instability is expected to be manifested by lateral translation
and associated distortion to the seawall system. Due to the fact that the soils that underlie
the seawall system (retaining wall and slope panels) are fill materials, significant
variation in the quality and compaction of the material should be expected to exit. The
variability in the soil conditions may result in a corespondng variance in the effect of
liquefaction on the seawall system.

Although the potential for liquefaction exists with potentially unfavorable effects, the
necessity to implement remedial measures is left to the discretion of the client. The
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proposed renovations do not include the construction of any permanent structures that
could be inhabited which would, therefore, require some form of remedial action though
either the improvement of the subsoils to reduce liquefaction potential or design of
foundation system that could resist the effects of liquefaction. If such types of structures
are contemplated in the future or as part of the currently proposed renovation, the
appropriate recommendations can be provided by our firm.

ADA Platform Foundations

The proposed renovation concept as currently proposed is not considered to have any
effect on the liquefaction potential of the soils, i.e., the construction associated with
renovation will not worsen or increase the potential for liquefaction. The installation of
guide piles by pile driving, and the associated vibrations may initiate some consolidation
of loose granular soils which could result on some settlement of improvements in close
proximity to pile driving activities. Careful monitoring of the seawall or other
improvements is recommended to be conducted when driving piles in close proximity. If

distortions do occur, pile installation may need to be altered to consist of pre-dilling and

setting the piles within pre-drilled boreholes.

The recommendations for the foundations of the platforms that are required for the ADA
gangways include both shallow and deep alternatives. The selection of the appropriate
foundation was considered to be dependent upon the desired level of serviceability should
liquefaction occur. The shallow foundation alternate consisted of a mass-concrete pour
in which the concrete mass would be of the same plan dimension as the proposed
platform with the bottom supported a minimum of 7 feet below grade. Based upon out
understanding of the size of the platform (approximately 8 x 10 feet), the volume of the
excavation (and concrete mass) would be approximately 21 yd®>. The deep foundation
was recommended to consist of a drilled pier foundation extended an adequate depth
below grade to resist the lateral forces associated with slope instability and maintain
serviceability of the platform. The actual depth of embedment is to be determined on the
basis of structural analysis considering the magnitude of the lateral soil surcharge force
and the available resistance of the soils and bedrock below the plane of potential slope
instability.

The drilled pier foundation may be substituted by the pile foundations where installed in
a pre-drilled borehole to the required depth. Installation of the piles by driving should be
use with caution as previously discussed relative to the potential for initiating some
consolidation of the loose granular soils and settlement to the wall system.
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Wall Surcharges

The construction of the ADA platforms will require the use of potentially heavy
equipment to perform the construction activities. The weight of vehicles in close
proximity to the wall could result in load surcharges that may result on distortion to the
wall. Geotechnical design parameters and recommendations were presented in the report
that allow the static stability of the wall and the effect of such surcharges to be evaluated.

Closing

We sincerely appreciate this opportunity to be of continued service. We hope that the
discussion presented herein clarified the recommendations presented n the report with
respect to the liquefaction potential of the soils and the considerations for future
development. If you have any questions regarding this letter, please do not hesitate to
contact this office.

Respectfully submitted,

LEIGHTON CONSULTING, INC.

John E. Haertle, PE, GE 2352
Senior Project Engineer

JEH/Ir

Distribution: (2) Addressee
2) LSA Associates, Inc.
Ms. Ashley Davis















































































































Leighton Consulting, Inc.

GEOTECHNICAL CONSULTANTS

PROJECT MEMORANDUM
To: URS / Cash and Associates Date: May 11, 2007
5772 Bolsa Avenue, Suite 100
Huntington Beach, California 92649 Project No. 600024-003

Attention: Mr. Randy Mason

From: John E. Haertle, G.E. %

Subject: Preliminary Recommendations for Guide Piles, Dana Point Harbor Renovation,
Dana Point, California

In accordance with your request, Leighton Consulting, Inc. (Leighton) presents this project
memorandum to address the selection, design and construction of the guide piles within the marina
as part of harbor renovation. This memorandum is presented as an addendum to the Draft
Geotechnical Report (March 13, 2007) prepared by our firm and submitted for review. The focus
of the geotechnical report was a preliminary evaluation of the seawall of the Dana Point Harbor. As
part of the preliminary evaluation, subsurface exploration was performed in close proximity to the
existing seawall at predetermined locations.

Field Exploration

Four (4) soil borings were drilled to depths that ranged from 34 to 50 feet below the current grade
by a truck-mounted drilling rig using rotary drilling techniques. All borings were extended into the
formational bedrock that underlies the area. In addition to the soil borings, five (5) CPT soundings
were performed in close proximity to the boring locations so that samples collected from the test
boring locations could be correlated to the CPT data and the profile penetrated by the CPT probe.
The CPT soundings met with refusal at depths of 12% to 33 feet below grade. Based upon the
boring data, all CPT soundings except for CPT-4 were terminated in the formational bedrock while
CPT-4 was presumed to have been terminated on cobble or boulder material. The locations of the
soil borings and CPT soundings are shown on Figure 2, Boring and CPT Exploration Map included
in the referenced report.
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Subsurface Soil Conditions

The results of the field exploration indicated the presence of fill to depths that varied from
approximately 13 feet on the Cove side of the harbor to depths of approximately 23 to 28 feet
below the Island along the southemn side of the harbor. The fill that underlies the Cove side of the
harbor typically consisted of fine to medium grained sands with varying clay content that exhibited
loose to medium dense relative density on the basis of field testing (N-values). The fill material
encountered below the Island side of the harbor also consisted primarily of sand with greater silt
and occasional clay content. The fill generally exhibited loose to medium dense relative density on
the basis of field testing. Field tests that indicated dense relative density are not considered to be
indicative of the actual relative density of the material but rather the influence of the presence of
oversize (cobble and boulder) material within the fill.

The fill was underlain by native soils comprised of loose relative density sands with varying clay
content to a depth of about 16 feet where bedrock was encountered on the Cove side of the marina.
The bedrock was encountered at depths of 23 to 28 feet below grade below the Island, but native
soils were not identified in the samples recovered of the material that overlain the bedrock.

Bedrock of the Capistrano formation was encountered below the fill and native soils at the depths
described above. The bedrock typically consisted of siltstone, but a layer of sandstone was
encountered at the location of Boring B-3 in the western region of the Island that overlies the
siltstone to a depth of 38 feet.

Preliminary Conclusions and Recommendations

Design Considerations: The guide piles that will be installed within the marina will be
primarily subjected to lateral loading conditions associated with minor wave action, and more
significantly by the impact loads associated from boats that dock at the platforms. The magnitude
of the lateral loads and the tolerable pile deflections have not yet been provided, but the loads are
anticipated to be relatively low while the allowable lateral deflections are expected to be greater
than deflections that are typically used for design of buildings. For preliminary design purposes, we
have assumed that deflections of %, % and 1 inch at the mudline will result in total deflection at the
top of the piles that will be within tolerable levels.

Based upon the conditions encountered at the CPT soundings and test borings located onshore, the
submarine profile is anticipated to be such that the thickness of seafloor sediments overlying the
bedrock increases progressing across the harbor from the Cove to Island sides. Consequently, the
load capacity of the guide piles will be influenced by the lower strength characteristics of the
seafloor sediments in the southern region of the harbor.
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The results of the seawall study indicated the potential for liquefaction along the southern seawall
(Island region) which was expected to result in severe slope instability and large lateral
displacements. The slope movements that may occur as a result of liquefaction could impart
significant additional lateral load on the guide piles within the zone of slide movement. The loads
associated with slope movement will require evaluation and consideration in the design of the piles.

Lateral Load Capacity: A preliminary evaluation of lateral load capacity has been conducted
on the basis of the anticipated submarine profiles at the locations of CPT-1/Boring-1 (Cove side
west) and CPT-3/Boring-3 (Island side west) using the software package LPile Plus by Ensoft. A
summary of the analysis is included in the attached figures. The analysis was conducted for either a
14-inch square or a 16-inch diameter precast concrete pile extended to depths of 10, 15 and 20 feet
into the bedrock.

The selection of appropriate pile type and construction technique will be somewhat influenced by
the required embedment depth to achieve the required lateral load capacity and the associated
lateral deflection at the top of the pile. The results of the analysis depict the deflection of the
respective piles and the distribution of shear forces and bending moment along the length of the
pile. The “depth” indicated as “0O feet” represents the mudline which was assumed to be
approximately El. -10 feet MLLW at the shore along the Cove side and El. -18 feet MLLW along
the shore of the Island side assuming that El. 0 feet MLLW corresponds to approximately 10 feet
below the ground surface of the Cove and Island.

The results of the preliminary analysis indicate that pile embedment will be approximately 10 to 15
feet into the underlying bedrock with a pile tip elevation ranging from El -25 to El. -28 from the
Cove to the Island regions of the marina.

Construction Considerations: Lateral loading is expected to be the primary load demand of
the piles. Consequently, the piles should be in continuous contact with the adjacent soils and
bedrock to provide lateral load resistance. Therefore, the selection of pile type and method of
installation will be highly dependent upon this primary consideration for design. The use of driven
piles is expected to result in piles properly embedded within the adjacent materials such that
continuous contact with undisturbed material is maintained.

The anticipated depth of embedment relative to the consistency/hardness of the bedrock material
indicates special considerations exist for the installation of driven piles. At a minimum, precast
concrete piles are expected to require a driving shoe integrally fabricated with the pile.
Alternatively, the piles may consist of a composite section in which the lower 3 to 5 feet consist of
steel beam protrusion (“stinger”) to serve as a driving point to break the bedrock.
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An alternate pile type that may be considered consists of steel pipe piles or steel beams (H-piles)
fitted with a driving shoe to allow penetration of the bedrock. The use of steel pipe or beam piles
within a marine environment will, however, require provisions to protect the steel wall of the pipe
or steel of the beam from corrosion.

The use of pre-drilled boreholes to facilitate pile driving may be feasible, but the performance of
submarine drilling will present difficulties with borehole stability where the seafloor sediments are
of significant thickness. Pre-drilling is recommended to be performed such that the borehole
diameter is no larger than the diameter of a circular pile or the width of a square pile so that once
driven to the design tip elevation, sufficient continuity exists between the pile and the adjacent soils
and bedrock. Alternate construction techniques may be feasible depending upon the experience of
the contractor, but continuity must be maintained to ensure lateral load resistance within the range
of tolerable lateral deflection.

Pile installation by other methods that involve drilling and cast-in-place techniques may also be
feasible, but the primary consideration will be borehole stability within the seafloor sediments. On
a conceptual basis, one scenario may consist of driving a steel casing a sufficient depth below the
soil/bedrock contact to prevent caving with the remainder of the pile constructed by drilling to the
design depth followed by installation of reinforcing bars and casting concrete.

Closing

The conclusions and recommendations presented in this memorandum are considered to be
preliminary in nature based upon the available subsurface data obtained from our recent and prior
exploration of the harbor facility. As discussed in this memorandum, the design and installation of
the guide piles include considerations regarding the varying depth of seafloor sediments and the
presence of formational bedrock at relatively shallow depth below the harbor bottom. Techniques
exist that can provide a more detailed depiction of the seafloor bottom and, in particular, the contact
between the sediments and bedrock which could be of benefit in determining pile length and
potentially driving difficulties.

We recommend that the information presented herein and the subsurface boring and CPT logs of
the Draft Geotechnical Report be reviewed with prospective piling contractors to better evaluate the
most feasible manner of guide pile construction. Further study of the harbor bottom and borings
and CPT soundings conducted in other areas of interest can also be of benefit in refining pile design
and construction.
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Lateral Load Capacity
14-inch Wide Precast Concrete
Square Piles
Cove West
Pile Tip Embedment at 10, 15 and 20 feet

Into the Bedrock

Graphical Summary of Pile Deflection, Shear and
Bending Moment Distribution along Pile Length
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14-inch Wide Precast Concrete
Square Piles

Island West
Pile Tip Embedment at 10, 15 and 20 feet

Into the Bedrock

Graphical Summary of Pile Deflection, Shear and
Bending Moment Distribution along Pile Length
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Lateral Load Capacity
16-inch Diameter Precast Concrete
Circular Piles
Cove West
Pile Tip Embedment at 10, 15 and 20 feet

Into the Bedrock

Graphical Summary of Pile Deflection, Shear and
Bending Moment Distribution along Pile Length
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Lateral Load Capacity
16-inch Diameter Precast Concrete
Circular Piles
Island West
Pile Tip Embedment at 10, 15 and 20 feet

Into the Bedrock

Graphical Summary of Pile Defiection, Shear and
Bending Moment Distribution along Pile Length
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