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EXECUTIVE SUMMARY

The Driscoll’s Wharf and Tuna Harbor commercial fishing facilities both lie within the zone
of marginal shoreline within San Diego Bay that has been changed by dredging and filling
for over 100 years. San Diego Bay was formed by a tectonically down-dropped fault-
controlled geologic feature known as the San Diego Embayment Graben, which was later
scoured by erosion during the peak of the last ice age when eustatic water levels reached a
low on the order of 384 feet below today’s mean sea level.

The soil conditions in and adjacent both sites are fairly well-known and, although susceptible
to seismically-induced liquefaction, the entire area is deemed to be provisionally suitable for
any additional development that may be contemplated. Competent formational materials
exist at relatively shallow depths (elevation -10 to -25 feet), and pile foundations can
essentially eliminate these seismically-induced geotechnical hazards.

Near-surface soils throughout the planning area are generally granular in nature, are free-
draining and not expansive, and, thus, provide good subgrade support for both pavement
sections and other flatwork improvements. Virtually the entire study area is situated bayward
of the 1918 mean high tide line, and these lands have been reclaimed, generally with
hydraulic fills, on the order of 50+ years ago. Although unsuitable for the direct support of
heavily-loaded, multi-story structures, these hydraulic fills can safely support conventional
lightly-loaded structures with only minor post-construction settlements. Any heavily-loaded
or multi-story structures contemplated as part of any future improvements will likely require
deep foundation support, with pile foundations transferring building loads to the formational
soils underlying the near-surface hydraulic fills and embayment deposits. In addition to
providing foundation support, these pile systems can be designed in conformance with
contemporary seismic standards to mitigate the effects of liquefaction.

Both active and non-active faulting should be addressed as part of the planning phase for the
Commercial Fisheries Revitalization Plan; although active faults are not mapped as directly
crossing either of the two facilities, current geologic mapping indicates the alignment of
faulting within a few 100 feet of both areas. Additionally, the marginal tidelands locations of
both facilities suggest that these areas will be subject to liquefaction in the event of a
significant earthquake.
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GEOTECHNICAL STUDY FOR
COMMERCIAL FISHERIES REVITALIZATION PLAN
DRISCOLL’S WHARF AND TUNA HARBOR AREAS

SAN DIEGO, CALIFORNIA

1 INTRODUCTION AND PROJECT DESCRIPTION

The San Diego Unified Port District (“District”), supported by funding from the California
Coastal Conservancy, and with oversight from the California Coastal Commission, is leading
a multi-disciplinary team in the preparation of a Commercial Fisheries Revitalization and
Coastal Public Access Plan for the Driscoll’s Wharf and Tuna Harbor areas of San Diego
Bay. Figures 1 and 2 present aerial views (both vertical and oblique) of these two important
commercial and cultural resources in the context of adjacent and nearby development.

2 GEOLOGIC SETTING

San Diego Bay is a fault-controlled geologic feature, separated on the east from the
Pleistocene-age San Diego Mesa by the Rose Canyon fault zone and on the west from the
Cretaceous-age Point Loma uplift by the Point Loma fault zone. This central downdropped
zone, referred to as the San Diego Embayment Graben, was further shaped in the last 20,000
years during the peak of the last ice age when the eustatic water level was reportedly about
117 meters, 384 feet below today's mean sea level. That low stillstand formed what is today
the continental shelf, and in the intervening years, the numerous drainages flowing into the
San Diego Embayment Graben formed the ancestral channel that trends northerly around
North Island, is deflected to the south by the Point Loma Peninsula, and eventually extends
out to the continental shelf.

The Quaternary-age Bay Point Formation Terrace, which forms the surface of both North and
Coronado Islands (since filled to create the single North Island feature), also mantles the
easterly shore of the Point Loma Peninsula, much of the downtown area, and Loma Portal,
representing a geologically-modern coastal terrace, the lowest of several retrogressive marine
terraces originally mapped by Ellis (1919) and modified by Hertlein and Grant (1944).
Figure 3 has been reproduced from a portion of the California Division of Mines and
Geology Point Loma Quadrangle “Geology of the San Diego Metropolitan Area - Bulletin
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200,” which shows both the original 1918 high tide line and all of the man-made fills
associated with construction of Shelter Island, the Naval Training Complex, and the margin
of the San Diego Bay. Also shown on Figure 3 are the general limits of the Bay Point
Formation terrace deposits along the eastern shore of the Point Loma peninsula, along with
the older bedrock units that comprise the majority of the Point Loma peninsula and underlie
both the Bay Point Formation, as well as San Diego Bay itself. Additionally, Figure 3 shows
the approximate alignment of the Point Loma Fault where it bisects the Commercial Basin
and crosses the easterly margin of Shelter Island.

3 FAULTING, SEISMICITY, AND LIQUEFACTION
3.1 Regional Faulting and Seismicity

The Southern California region is subject to significant hazards from moderate to large
earthquakes. Ground shaking is a hazard everywhere in California. Fault displacement of
the ground is a potential hazard at, and near, faults. Tsunamis, earthquake-induced flooding,
and liquefaction are all hazards in the San Diego Bay area.

The nearest fault zones mapped as active are the Rose Canyon, Coronado Banks, and
Elsinore fault zones.

3.1.1 Rose Canyon Fault Zone

The nearest and most significant of fault zones currently classified as active is the Rose
Canyon fault zone, the southerly extension of which trends north-northwesterly,
approximately 3 miles to the northeast of Driscoll’s Wharf. In the downtown San Diego
“Special Studies” area, the Rose Canyon fault zone broadens out into three active fault
splays, and the G Street Tuna Harbor lies between two of these — the Coronado and Spanish
Bight Faults. We estimate that an Ms 7.2 earthquake could occur on the Rose Canyon fault
zone during a typical 100-year period.

3.1.2 Coronado Bank Fault Zone
The Coronado Bank fault zone, located approximately 10.3 miles southwest of Driscoll’s

Wharf and 12.2 miles southwest of the Tuna Harbor, appears to be part of a discontinuous
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zone of faulting that includes the Palos Verdes Fault near Los Angeles, and that runs
southeastward beyond the Mexican border (Greene and others, 1979; Legg and Kennedy,
1991). In our opinion, the Coronado Banks fault zone may be associated with an Mg 7.6
earthquake during a typical 100-year period.

3.1.3 Elsinore Fault Zone

The Elsinore/Laguna Salada fault zone (approximately 40 miles northeast of San Diego Bay)
is the nearest likely onshore source of a large earthquake. This fault zone is generally
characterized by strike-slip displacement. The total length of the fault is approximately 255
miles; however, the geologic displacements are relatively discontinuous and sinuous
compared to the other active faults. We estimate that an Mg 7.1 earthquake is likely to occur
on the Elsinore fault zone during a typical 100-year period.

3.2 Local Faulting

Both “active” (movement within the past 11,000 years) and “non-active” (no movement
within the past 125,000 years) local faulting should be addressed when considering the two
principal elements of the Commercial Fisheries Revitalization Plan. The local faults
described below are illustrated on Figure 3.

Although no active faults are mapped within the immediate vicinity of Driscoll’s Wharf, the
non-active Point Loma Fault, located a few hundred feet to the west, is structurally
significant in that it is part of a fault system that generally defines the boundary between the
downdropped San Diego Embayment Graben and the Point Loma uplift.

The G Street Tuna Harbor lies between two active north/south-trending secondary fault
“splays” associated with the active Rose Canyon fault zone (the Coronado Fault, mapped
immediately east of the G Street Tuna Harbor, and the Spanish Bight Fault, mapped
approximately a mile to the west). In recent years, several northeast/southwest-trending
minor adjustment faults, or fault-like features, have been mapped as crossing San Diego Bay
in the area between the Coronado and Spanish Bight Faults. However (although more work
remains to be done in the area), none of these relatively minor fault features has been mapped
as traversing the G Street Tuna Harbor area.
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3.3 Liquefaction

In general, all soils bayward of the 1918 high tide line (see Figure 3) should be considered to
be potentially liquefiable in the event of an earthquake. The selection of seismic
characteristics for liquefaction studies is a function of code requirements and the nature of
structures affected by potential liquefaction. The two primary characteristics germane to
liquefaction analyses are site acceleration and earthquake magnitude. Site acceleration is a
function of distance from the fault and magnitude of the selected earthquake. Earthquake
magnitude, in turn, is a function of fault characteristics, probability of nonexceedance, and
desired recurrence interval.

The degree and amount of soil liquefaction at the site depends on the actual spacial
variability of the subsurface materials, but typically increases with increasing ground shaking
intensity and earthquake magnitude. For smaller intensities, relatively minor manifestations
of liquefaction might appear, whereas intense earthquake shaking might induce more severe
manifestation. Typically, liquefaction manifestations at this site might include expulsion of
sand and water from sand boils, ground cracking and settlement, and lateral movements.

4 HISTORY

Up until the late 1930s, the northwesterly margin of San Diego Bay essentially paralleled
Scott Street, with shoal waters extending out to the then-natural channel roughly coincident
with the contemporary main channel of the bay. A relatively narrow sand bar existed along
the general alignment of Shelter Island, locally a few feet above sea level, with all of this
material originally deposited into the bay from the delta of the San Diego River during
periods when the river discharged into San Diego Bay instead of Mission Bay.
Northwesterly of the Shelter Island shoal water, a natural channel existed with the bay floor
near elevation -12 feet (MLLW datum). This more northerly channel extended well beyond
what is today the America’s Cup Harbor (formerly the Commercial Basin), eventually
terminating into the San Diego River Delta, known as "Dutch Flat." We have reproduced, as
Figure 4, a portion of the June 1894 Coast and Geodetic Survey Chart No. 5706 showing San
Diego Bay. Fisherman’s Point is where Canon Street is today, and the San Diego
International Airport has since been constructed on Dutch Flat.
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The bayfront easterly of the airport and extending down to Seaport Village was the first area
to be infilled in the early 1900s to create the contemporary city shoreline. Harbor
improvements extending through the 1940s reclaimed all of the low-lying lands southerly
and easterly of Loma Portal to reclaim what are today the San Diego International Airport
and Marine Corps Recruit Depot, U.S. Naval Training Center, Harbor Island, Shelter Island,
and the remaining tidelands surrounding the America’s Cup Harbor. Most of these man-
placed fills are of hydraulic origin, generally consisting of relatively clean sands, which by
and large were placed over relatively granular embayment deposits. All of these near-surface
overburden soils are underlain by relatively competent Pleistocene-age terrace deposits,
which, several hundred feet easterly of Scott Street, were encountered near elevation -10 feet,
with the geologic contact deepening into the bay with an elevation near -25 feet along the
alignment of Shelter Island. In the vicinity of the B Street Pier, approximately 2,000 feet
northerly of the Tuna Harbor where considerable nearshore subsurface information is
available, the elevation of the Bay Point Formation ranges from approximately -15 to -30 feet
(mean sea level datum).

5 EXISTING SHORELINE CONDITIONS

Shoreline erosion is a continuing natural process that occurs throughout the bay. Offshore
refracted waves, wind-driven waves, boat wakes, prop scour, and runoff from rainfall all
contribute to ongoing shoreline erosion affecting the entire tidal influence, i.e., extending
from about mean lower low water (MLLW) up to elevation 8" feet, MLLW. Shoreline
erosion originating from coastal storms is limited to the relatively infrequent easterly Santa
Ana storms affecting Driscoll’s Wharf with about a 15,000-foot fetch, along with the still
more infrequent southerly storms (Southeasters), with a fetch limited to about 3,000 feet
affecting the entrance to the Tuna Harbor. While Santa Ana storms represent the worst-case
design wave condition for Driscoll’s Wharf, boat-induced waves are likely the most
damaging wave condition for the Tuna Harbor.

Although shoreline erosion rates vary widely throughout both Driscoll’s Wharf and the Tuna
Harbor, much of the shoreline is currently protected with some form of shoreline
fortification. Shoreline protection measures vary considerably in their type, durability,
effectiveness, and visual appearance. While rock revetments protect the majority of both
Driscoll’s Wharf and the Tuna Harbor, both sites also have areas of poorly performing
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grouted rock and old concrete slabs. The Tuna Harbor also has a large section of stacked
concrete slabs covered with a grouted face, much of which is failing. Additionally, the Tuna
Harbor has two piers, both with vertical pendant walls protecting the southerly and westerly
sides of the Tuna Harbor.

Upland drainage also discharges into San Diego Bay. A variety of storm drains discharge
directly into the America’s Cup Harbor. Storm drains consist predominantly of reinforced
concrete pipe, with many of these structures in relatively poor condition and in need of
repair.

Also associated with past maritime activities within the old Commercial Basin (America’s
Cup Harbor), a variety of heavy metals has since accumulated within the contemporary bay
floor sediments, most notably including copper, mercury and tributyltin. In 1988, the San
Diego Regional Water Quality Control Board (RWQCB) mandated cleanup and abatement of
these contaminated soils, with considerable cleanup efforts initiated within the last decade.

6 GEOTECHNICAL CONSTRAINTS AND OPPORTUNITIES

The soil conditions in and adjacent both sites are fairly well-known and, although susceptible
to seismically-induced liquefaction, the entire area is deemed to be provisionally suitable for
any additional development that may be contemplated. Competent formational materials
exist at relatively shallow depths (elevation -10 to -25 feet), and pile foundations can
essentially eliminate these seismically-induced geotechnical hazards.

Near-surface soils throughout the planning area are generally granular in nature, are free-
draining and not expansive, and, thus, provide good subgrade support for both pavement
sections and other flatwork improvements. As previously discussed, and as shown on
Figures 3 and 4, virtually the entire study area is situated bayward of the 1918 mean high tide
line, and these lands have been reclaimed, generally with hydraulic fills, on the order of 50+
years ago. Although unsuitable for the direct support of heavily-loaded, multi-story
structures, these hydraulic fills can safely support conventional lightly-loaded structures with
only minor post-construction settlements. Any heavily-loaded or multi-story structures
contemplated as part of any future improvements will likely require deep foundation support,
with pile foundations transferring building loads to the formational soils underlying the near-
surface hydraulic fills and embayment deposits.
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Although at times unsightly, the majority of the existing shoreline protection measures are
currently providing adequate protection from ongoing shoreline erosion. However, localized
portions of the shoreline would benefit from additional protection measures.

The City of San Diego Seismic Safety Study classifies the entire study area as susceptible to
liquefaction, however provisionally suitable for most all land uses that would be
contemplated within the Commercial Fisheries Revitalization Plan. If desired, liquefaction
mitigation can most easily be accommodated by supporting any proposed structures on deep
foundations designed in conformance with contemporary seismic standards.

7 LIMITATIONS

The conclusions and recommendations provided in this planning-level geotechnical report
are based on the assumption that soil conditions do not deviate appreciably from those
disclosed by our document review and our by direct experience with subsurface
investigations of adjacent and nearby sites. Our conclusions and opinions on soil behavior
drawn from that review are based on only a few projects and a very limited number of
subsurface explorations. The required design-level geotechnical investigations must include
additional, more site-specific subsurface explorations, and, equally important, full-time
monitoring and inspection during the subsequent construction period.

The conclusions presented in this report were prepared in general accordance with accepted
professional principles and practices in the field of geotechnical engineering and engineering

geology.
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