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October 15, 2010 
Project No. 207779002 

Mr. Raymond Lin 
Taki-Sun, Inc. 
6400 East Pacific Highway 
Long Beach, California 90803 

Subject: Supplemental Geotechnical Evaluation 
Second & PCH Project 
2nd Street and Pacific Coast Highway 
Long Beach, California 

 
Dear Mr. Lin: 

In accordance with your authorization, we have performed a supplemental geotechnical evalua-

tion for the proposed Second & PCH Project (the “Project”) located at 6400 East Pacific Coast 

Highway (PCH) in Long Beach, California. In 2005, Converse Consultants prepared a geotech-

nical report (the “Converse Report”) for the proposed project (referenced). The Converse report 

was prepared for the design of a previously proposed development, and included subsurface ex-

ploration at the site. Ninyo & Moore provided geotechnical services for the project in 2009 

(Ninyo & Moore, 2009) to perform a technical review of the Converse Report and update the 

seismic evaluation for the Project to 2009 standards. The purpose of our 2009 technical review 

was to evaluate the report data with regard to the Draft Environmental Impact Report (DEIR) for 

the Project. We understand that the Converse report and our geotechnical review letter were in-

cluded as technical documents in the DEIR for the project prepared by PCR Services 

Corporation dated April 2010 (referenced). The design of the Project has changed since our pre-

vious review. 

The purpose of our current evaluation was to provide an assessment of potential geologic and 

seismic impacts associated with the Project, and to develop mitigation methods for the Project. 

Our current scope of work has included review of the Converse Report, review of our previous 

geotechnical evaluation, review of current site plans, and review of the geotechnical sections of 
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the DEIR. Our evaluation was performed in general accordance with the guidelines in the Cali-

fornia Environmental Quality Act (CEQA). 

PROJECT DESCRIPTION 

The Project site is a roughly rectangular parcel of approximately 10.9 acres located at the south-

west corner of PCH and 2nd Street. The property is bounded by 2nd Street to the north, a retail 

center to the south, PCH to the east, and Marina Drive to the west. The site has existing struc-

tures, is relatively flat lying and has a ground surface elevation on the order of 10 feet above 

mean sea level. 

Based on our review of the current site plans and our understanding of the proposed project de-

sign, the Project would consist of a mixed-use development with retail, residential, hotel, 

restaurant and entertainment uses, and associated landscaping and open space. Buildings would 

generally range from two to six stories in height, with one residential tower reaching up to 12 

stories. Development would also include a new roadway that would bisect the southern portion 

of the site. The proposed parking structure would include one level of underground parking 

roughly covering the boundaries of the site, as well as one at-grade level and one above-grade 

level of parking at the southern end of the site. 

Based on our understanding of the Project, the geotechnical aspects of construction will involve 

excavations to reach the planned subterranean garage level at approximately 10 feet below grade. 

Shoring systems are anticipated to support vertical excavations around the perimeter of the pro-

posed below-grade garage areas. In addition, construction dewatering is anticipated to maintain 

the excavations in a relatively dry condition during construction. 

GEOTECHNICAL CONDITIONS 

Based on review of referenced published geologic data and the Converse Report, the site is un-

derlain by relatively shallow fill soils overlying unconsolidated alluvial deposits to the depths 

explored by Converse of approximately 81½ feet. The fill soils in the areas explored consist of 

silty sand and sandy silt and range from approximately ½ to 2½ feet in thickness. The alluvial 
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sediments at the site consist of interbedded lenses of loose to medium dense, sand, sand with silt, 

silty sand, sandy silt, silt, clayey sand, and clay.  

Groundwater was encountered during exploration by Converse between depths of approximately 

10 and 15 feet. Historical site data reported groundwater ranging from 6½ to 10 feet below the 

ground surface (CDWR, 2010). Fluctuations in groundwater levels are typical based on seasonal 

variations, precipitation, irrigation, soil types, regional groundwater pumping, and other factors. 

The Project site is located in an area of relatively high seismicity, as is the majority of southern 

California. There are no known active faults crossing the site and the property is not located in a 

State of California Earthquake Fault Zone (Hart and Bryant, 1997). The active Newport-

Inglewood fault zone is located approximately 1,000 feet northeast of the site. Earthquakes gen-

erated from nearby or distant fault zones will result in site ground shaking. The 2007 California 

Building Code (CBC) recommends that the design of structures be based on the horizontal peak 

ground acceleration (PGA) having a 2 percent probability of exceedance in 50 years, which is 

defined as the Maximum Considered Earthquake (MCE). The statistical return period for 

PGAMCE is approximately 2,475 years. The probabilistic PGAMCE for the site was calculated as 

0.68g using the United States Geological Survey (USGS, 2009) ground motion calculator (web-

based). The design PGA was estimated to be 0.45g using the USGS ground motion calculator. 

The Project site is located in an area designated as potentially liquefiable (California Department 

of Conservation, Division of Mines and Geology [CDMG], 1998). The Converse report indicated 

that potentially liquefiable soil layers are present on site at depths of generally between 10 and 

40 feet. They estimated ground surface settlement associated with liquefaction ranging from ap-

proximately 6.5 to 8.3 inches.  

CONCLUSIONS 

Our current evaluation included review of published geologic and seismic data, review of the 

Converse Report, and review of current project plans. In our opinion, the data evaluated from 

published geotechnical references and the site-specific data in the Converse Report are adequate 

for use in the planning level evaluation at this stage of the Project, and are adequate for evalua-
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tion of potential geologic impacts for the Project. The Project design has changed since the 

preparation of the Converse Report and the report was prepared five years ago. Therefore, in 

general conformance with industry standard of care,  a final geotechnical evaluation will be per-

formed with additional recommendations during the detailed design phase of the Project. Based 

on our current evaluation, it is our opinion that the proposed Project is feasible from a geotechni-

cal perspective. Geologic and seismic conditions exist at the site that would involve 

implementation of mitigation measures to reduce project impacts to less than significant levels, 

as outlined herein. 

THRESHOLDS OF SIGNIFICANCE 

According to Appendix G of the CEQA guidelines (2005), a project is considered to have a geo-

logic impact if its implementation would result in or expose people/structures to potential 

substantial adverse effects, including the risk of loss, injury, or death involving hazards involving 

one or more of the geologic conditions presented in Table 1 below. Table 1 also presents the im-

pact potential as defined by CEQA associated with the proposed Project and each of the geologic 

conditions discussed in the following section.  

Table 1 – Summary of Potential Geologic Impacts/Hazards 

Impact Potential1 

Geologic Condition Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporation 

Less than 
Significant 

Impact 

No  Im-
pact 

Surface Fault Rupture   x  
Seismic Ground Shaking  x   
Seismic Ground Failure - Liquefaction  x   
Settlement or Collapse  x   
Subsidence   x  
Tsunami or Seiche  x   
Dam Failure Inundation   x  
Landslides or Mudflows    x 
Soil Erosion  x   
Expansive Soil   x  
Construction Dewatering  x   
Construction Activities  x   
Note: 
1Reference: CERES, 2005, Appendix G – Environmental Checklist Form, Final Text, dated October 26. 
Website: http://ceres.ca.gov/topic/envlaw/ceqa/guidelines/appendices.html 
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IMPACT ASSESSMENT AND MITIGATION RECOMMENDATIONS 

Based on our review of geologic and seismic background information, the Converse Report, and 

the current Project plans, we have prepared the following assessment of potential impacts and 

mitigation methods for the Project. 

Surface Fault Rupture 

Surface fault rupture is the offset or rupturing of the ground surface by relative displacement 

across a fault during an earthquake. Ground surface rupture can cause damage to structures, 

foundations and other improvements. The Converse Report discusses the potential fault rup-

ture hazard at the Project site. In the Faulting and Seismicity section, the report indicates 

that the potential for surface rupture resulting from movement of nearby major faults is 

moderate. In the Conclusions section, the report states that the surface rupture potential is 

remote. Based on further review of published geologic data and the referenced project geo-

technical report, there are no active faults known to cross the site and the site is not located 

in a State of California Special Studies Zone. The active Newport-Inglewood fault zone is 

mapped approximately 1,000 feet northeast of the site. Therefore, in our professional opin-

ion, the potential for surface rupture at the Project site is less than significant. 

Seismic Ground Shaking 

The site is located in a seismically active area and strong ground shaking during an earth-

quake on one of the nearby or distant active faults would potentially impact the Project 

during the design life of the proposed improvements. Ground shaking could cause damage 

to project improvements if the appropriate design for the anticipated level of shaking is not 

considered. The Converse Report provided Uniform Building Code (UBC) seismic design 

coefficients, which are no longer used. Our evaluation included updated seismic evaluation 

in accordance with the 2007 CBC. In our opinion, the impacts associated with strong ground 

shaking would be less than significant with incorporation of mitigation involving appropri-

ate structural design by a qualified structural engineer in accordance with the current CBC 

design criteria. CBC seismic design factors will be developed for use by the project struc-
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tural engineer. Site response spectra shall be developed for the planned buildings, if re-

quested by the project structural engineer.  

Seismic Ground Failure – Liquefaction 

Liquefaction is a phenomenon in which soil loses its shear strength for short periods of time 

during an earthquake. Ground shaking of sufficient duration results in the loss of grain-to-

grain contact due to a rapid increase in pore water pressure, causing the soil to behave as a 

fluid for short periods of time. The effects of liquefaction can include excessive total and/or 

differential settlement of structures founded on the liquefying soils. To be susceptible to liq-

uefaction, a soil is typically cohesionless, with a grain-size distribution of a specified range 

(generally sand and silt), loose to medium dense, below the groundwater table, and sub-

jected to a sufficient magnitude and duration of ground shaking. 
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t.  

According to Seismic Hazards Zones Maps published by the State of California (CDMG, 

1999), the site is located within an area considered susceptible to liquefaction. The Converse 

Report concludes that the existing soil conditions at the site are potentially liquefiable dur-

ing a strong earthquake event. The Converse report estimates dynamic ground settlement to 

range between approximately 6.5 to 8.3 inches due to liquefaction. Based on review of ref-

erenced geologic data and the Converse Report, we concur that without mitigation, the 

Project site has potential for liquefaction-induced settlement. However, with incorporation 

of appropriate mitigation methods, the impact of the potential liquefaction hazard at the 

Project site is less than significan

Mitigation alternatives for liquefaction include supporting structures on cast-in-place pile 

foundations or driven pre-cast piles that extend through the liquefiable zones into competent 

material. Alternatively, densification of the liquefiable soils using vibro-displacement stone 

columns or compaction grouting would mitigate the liquefaction hazard, and the new struc-

tures could then be supported on shallow foundation systems. From a geotechnical 

engineering perspective, each of these alternative methods suggested in the Converse Report 

are considered feasible, and would reduce the liquefaction hazard impact to less than sig-

nificant levels. 



Second & PCH Project October 15, 2010 
Long Beach, California Project No. 207779002 
 

Settlement or Collapse  

Loose alluvial soils or undocumented/poorly compacted fill may be present in some areas at 

the Project site. Compressible natural soils and undocumented fills pose the risk of adverse 

settlement under static loads imposed by new foundations and structures. Differential set-

tlement of soils can cause damage to foundations, buildings and other project improvements. 

However, with incorporation of appropriate mitigation methods, the impact of settlement at 

the Project site is less than significant. Our review indicates that the site soils are not suscep-

tible to hydro collapse settlement. To mitigate potential settlement at the Project site, the 

proposed structures that are supported on pile foundations or shallow foundations with liq-

uefaction mitigation shall be designed to limit settlement to acceptable levels (less than one 

inch) so that structures are not adversely impacted. In addition, mitigation techniques such 

as removal and recompaction of compressible soils and in-situ ground modification will be 

utilized if needed based on detailed design stage recommendations to reduce the settlement 

potential to less than significant levels. 

Subsidence 

Subsidence is characterized as a sinking of the ground surface relative to surrounding areas, 

and can generally occur where deep soil deposits are present. Subsidence in areas of deep 

soil deposits is typically associated with regional groundwater withdrawal or other fluid 

withdrawal from the ground such as oil and natural gas. Subsidence can result in the devel-

opment of ground cracks and damage to foundations, buildings and other improvements. 

The City of Long Beach Seismic Safety Element includes information and maps regarding 

regional subsidence associated with oil and gas withdrawal including the locations and 

magnitude of known subsidence. The Project site is not located in an area of mapped subsi-

dence. Therefore, the impacts due to subsidence are considered less than significant. 

Tsunami or Seiche Hazard  

Tsunamis are open-sea waves generated by earthquakes that can impact low-lying coastal 

areas. Water surge caused by tsunamis is measured by distance of run-up on the shore. A sei-

che is the seismically induced sloshing of water in a large enclosed basin, such as a lake, 
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reservoir, or bay. The Converse Report indicates that the site is not subject to the potential 

impacts of a tsunami or seiche. However, further review of the County of Los Angeles 

Safety Element, City of Long Beach Seismic Safety Element, and California Emergency 

Management Agency Tsunami Inundation Map indicates that the project site is located in an 

area that is susceptible to tsunami and seiche hazards. Although the site is located in an area 

mapped as susceptible to tsunami and seiche hazards, with the incorporation of appropriate 

mitigation techniques, the tsunami/seiche hazard at the site is less than significant. 

Tsunamis (and seiches) are relatively uncommon hazards in California. During historic time, 

seven significant tsunamis have been recorded in California (City of Long Beach, 1988). In 

southern California, a significant tsunami was associated with the 1960 Chile Earthquake. 

Damage occurred in the Long Beach-Los Angeles Harbor, where 5-foot-high waves surged 

back and forth in channels, causing damage to small boats and yachts. Although the site is 

located in an area mapped as susceptible to tsunami and seiche hazards, it is more probable 

that a tsunami or seiche would have damaging impacts to the adjacent harbor areas, which 

provide some protection to the subject property. Mitigation of tsunami/seiche hazards in-

cludes structural engineering evaluation, strengthening of seafront structures and providing 

emergency warning systems. Tsunami warning systems include the seismic Sea-Wave 

Warning System for the Pacific Ocean operated by a cooperative program of nations around 

the Pacific Rim and the Alaska Tsunami Warning Center operated by the National Weather 

Service. Structural reinforcement at the site can be included for tsunami protection, as 

deemed appropriate at the detailed design stage by the project structural engineer.  

Dam Failure Inundation 

The Converse Report indicates that there are no significant up-gradient lakes or reservoirs 

with a potential for flooding the site. However, based on further review of the County of Los 

Angeles Safety Element and the City of Long Beach Seismic Safety, the project site is 

mapped in an area subject to flooding from a failure of the Whittier Narrows Dam or the 

Prado Dam. Inundation due to dam failure could cause damage to the Project site. However, 

dams in California are monitored by various governmental agencies (such as the State of 
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California Division of Safety of Dams and the U.S. Army Corps of Engineers) to guard 

against the threat of dam failure. Current design and construction practices, and ongoing 

programs of review, modification, seismic retrofitting or total reconstruction of existing 

dams (including recent reconstruction of the Prado Dam) are intended to see that dams are 

capable of withstanding the maximum credible earthquake for the site. The Whittier Nar-

rows Dam is located approximately 20 miles from the Project site and the Prado Dam is 

located approximately 30 miles from the site. In addition, drainage channel systems for the 

San Gabriel River and Los Cerritos Channel are provided in the site vicinity to alleviate 

flooding conditions. Due to the regulatory monitoring of dams, nearby drainage channels, 

and the site distances from these dams, the potential impact of inundation due to dam failure 

is less than significant. 

Landslides or Mudflows  

Landslides, slope failures, and mudflows of earth materials predominately occur where 

slopes are too steep and/or the earth materials too weak to support themselves. The subject 

property is relatively flat and there are no significant slopes within the boundaries of the 

proposed project site, nor are significant slopes proposed for project development. There-

fore, no landslide or mudflow impacts would occur. 

Soil Erosion 

Soil erosion refers to the process by which soil or earth material is loosened or dissolved and 

removed from its original location. Erosion can occur by varying processes and can occur in 

the project area where bare soil is exposed to wind or moving water (both rainfall and sur-

face runoff). The processes of erosion are generally a function of material type, terrain 

steepness, rainfall or irrigation levels, surface drainage conditions, and general land uses. 

Construction of the Project would result in ground surface disruption during demolition, ex-

cavation, grading, and trenching that would create the potential for erosion to occur. 

However, with incorporation of appropriate mitigation methods, potential soil erosion would 

have a less than significant impact. 
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To mitigate potential erosion at the Project site, a Storm Water Pollution Prevention Program 

(SWPPP) incorporating Best Management Practices (BMPs) for erosion management is re-

quired prior to the start of construction. In addition, the topographic gradients at the project 

site are relatively gentle. The site would be covered with hardscape and landscape improve-

ments following construction, and the impact of long-term erosion would be less than 

significant. 

Expansive Soil 

The Project site is underlain predominantly by granular sands and silts. Laboratory testing 

presented in the Converse Report indicated an Expansion Index of 26, which indicates a low 

potential for soil expansion. Accordingly, expansive soils are considered to have a less than 

significant impact at the site. 

Construction Dewatering 

Review of published references indicates that the depth to groundwater at the site has been 

observed as shallow as 6½ feet. Excavations on the order of 10 feet deep are anticipated for 

the planned below-grade parking garage, and construction dewatering would be involved to 

maintain the excavations in a relatively dry condition. Lowering the groundwater results in 

an increase in the effective stress of soil above the groundwater and, in some cases, can re-

sult in soil settlement. The Converse Report states that soil settlement would be more at the 

location of the dewatering system, but would decrease away from the excavations. Estimates 

of the magnitude of potential settlement will be made prior to site excavation based on de-

tailed parking garage design, and mitigation recommendations would be implemented, as 

needed. The potential impacts of settlement related to construction dewatering would be less 

than significant with incorporation of appropriate mitigation methods. 

Mitigation methods include limiting the depth of construction dewatering, installation of 

sheet piles and pumping from within the excavation to reduce the impacts outside the exca-

vation, installation of monitoring wells to evaluate groundwater, monitoring adjacent areas 
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for indications of settlement, and/or protection to settlement-sensitive structures through 

ground improvement or foundation underpinning (if appropriate). 

Construction Activities  

The construction activities to mitigate the liquefaction hazard on site could pose additional 

site impacts. Depending on the type of liquefaction hazard mitigation selected, construction-

related vibrations could impact surrounding properties. In addition, excavations for the be-

low-grade parking structure are anticipated to include shoring systems, which could involve 

the use of driven sheet piles. The installation of driven piles or vibro-displacement stone 

columns for liquefaction mitigation, and installation shoring systems (such as sheet piles) 

involves construction vibrations, which can result in disturbance to people and/or ground 

settlement. 

Based on review of site conditions and Project plans, an existing commercial building is lo-

cated approximately 50 feet from the southeast side of the Project site. Off-site structures are 

not located within 100 feet of the other sides of the site. Sensitive receptors (people and 

structures) located within approximately 50 to 100 feet of the Project and could be impacted 

by vibrations and ground settlement. However, the impacts of vibrations and ground settle-

ment to surrounding improvements due to construction activities at the project site will be 

reduced to less than significant levels with incorporation of mitigation techniques.  

In order to mitigate the potential impacts due to vibrations during the construction phase of 

the Project, sensitive receptors (people and structures) within approximately 50 to 100 feet 

of the Project would be evaluated with regard to potential vibration-related impacts. If vibra-

tions would impact the receptors, mitigation techniques shall be implemented at that time. 

Mitigation techniques to reduce the impacts of vibrations to less than significant levels in-

clude avoiding vibratory types of construction, limiting vibratory types of construction to 

specified distances from sensitive off-site receptors, monitoring vibration and settlement 

during construction, and/or protecting sensitive improvements from excessive settlement by 

ground stabilization or foundation underpinning.  
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Monitoring methods include installation of ground survey points around the outside of ex-

cavations to monitor settlement and/or placing monitoring points on nearby structures or 

surfaces to monitor performance of the structures. In general, acceptable levels of settlement 

would be ½ inch or less in non-building areas, and ¼ inch or less for building areas. If moni-

tored movement is unacceptable to surrounding improvements during the course of 

construction, the work shall stop and the contractor’s methods shall be reviewed and 

changes made, as appropriate; and alternative methods of settlement reduction shall be im-

plemented by the contractor.  

We appreciate the opportunity to be of service on this project. 

Respectfully submitted, 
NINYO & MOORE 
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Senior Project Geologist 

Soumitra Guha, Ph.D., G.E. 
Principal Engineer 

Lawrence Jansen, C.E.G. 
Principal Geologist 
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