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To: City of Newport Beach  
 3300 Newport Boulevard  
 Newport Beach, California 92663 
 
Attention: Mr. Michael Sinacori, PE  
 
Subject: Geotechnical Study for the Proposed Sunset Ridge Park Project for the 

Environmental Impact Report (EIR), Superior Avenue and Pacific Coast 
Highway, City of Newport Beach, California 

 
 
Leighton Consulting, Inc. is pleased to submit this geotechnical study for the proposed Sunset 
Ridge Park project located north of Superior Avenue and Pacific Coast Highway in the city of 
Newport Beach, California.  This report presents the results of our exploration and provides 
preliminary recommendations to support the Environmental Impact Report (EIR) and to aid in 
the planning and final design of the project.  This report also incorporates the review comments 
on the Geotechnical Report Review Checklist, dated July 14, 2009, by The City of Newport 
Beach Building Department. 
 
Our exploration showed that the site is underlain by marine terrace deposits over bedrock.  The 
subsurface materials at the site were found to consist of medium dense to dense silty sand and 
stiff to very stiff clay.  Groundwater was encountered within two of our borings during our 
exploration. Seepage was noted within all borings along a sand and clay layer interface.  The 
seepage was very likely generated from surface runoffs within the site and from the residential 
developments north of the site.     
 
It is our understanding that access to the site will be via a road to be constructed starting from 
Pacific Coast Highway trending north and east through the Banning Ranch property west of the 
site.  We performed a site reconnaissance of the proposed entry road alignment as part of this 
study.  A subsurface exploration was not performed as it is not within the current scope of work.
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Based on our observation of the exposed surficial soils, the materials in this area are expected to 
be similar to those encountered within the proposed Sunset Ridge Park.  A geotechnical 
exploration should be performed to confirm the geologic conditions of the proposed entry road 
when the final grading plans are made available.   
 
Based upon the results of this study, the proposed project is considered feasible from a 
geotechnical standpoint.  Specific recommendations for site grading, foundation design and other 
geotechnical aspects of the project are presented in this report.  We recommend that a final 
design level geotechnical exploration be performed after the final grading plans are made 
available.   
 
We appreciate the opportunity to be of service to you on this project.  Please call the undersigned 
if you have any questions or if we can be of further assistance. 
 

Respectfully submitted, 
 
LEIGHTON CONSULTING, INC. 
 
 
 
Vivian M. Cheng, PE 67879 
Project Engineer 
 
 
 
Edward L. Burrows, PG, CEG 1750 
Director of Geology 
 
Reviewed By: 
 
 
 
 
Djan Chandra, PE, GE 2376 
Senior Principal Engineer 

 
VMC/ELB/DJC/gv 
 
Distribution: (4) Addressee  
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1.0 INTRODUCTION 

1.1 Site Description  

The project site is located north of the intersection of Superior Avenue and Pacific Coast 
Highway (PCH) east of the Banning Ranch property in the city of Newport Beach, 
California, as shown on Figure 1. The proposed park encompasses an area of 
approximately 12 acres.  The site consists of a “lower pad” and an “upper pad” that 
occupy the site at a proportion of approximately 2/3 and 1/3, respectively, as shown on 
Figure 2.  The “lower pad” has an elevation ranging from 40 to 45 feet above mean sea 
level (msl), which is approximately 25 to 30 feet above PCH.  The “upper pad”, at an 
elevation of approximately 70 to 75 feet msl, is approximately 30 feet above the “lower 
pad”.  Slopes at the site generally have a gradient of 1.5H:1V (horizontal to vertical) or 
flatter. Based on our review of a publication by the Association of Engineering 
Geologists (AEG, 1989), the site was once used as a borrow area for nearby road 
construction and was heavily graded. Vegetation growth was observed on the slope at the 
southeastern portion of the site adjacent to Superior Avenue and PCH.  During our site 
visit, we noted that drains near the toe of the slope along Superior Avenue and PCH were 
installed coming out of the slope face.  A V-ditch is present along the toe of the slopes in 
which seepage from the drains was collected.  Signs of seepage were also noted on the 
slope face.   
 
The portion of the Banning Ranch property where the proposed access road is located 
consists of relatively “undeveloped” terrain with features resulting from oil field related 
grading activities, such as access roads and drill pads.  Slopes in this area range from near 
vertical (along access roads) or flatter.  Vegetation, consisting of grasses, shrubs and 
small trees, is scattered across the site. 

 
 
1.2 Project Description  
 

The proposed Sunset Ridge Park will be designated as an open space active park in the 
City’s General Plan.  Based on the conceptual plan, the park may consist of sports fields, 
tot lots, skate parks, natural and passive park areas, restroom buildings, and parking lots.  
Grading and drainage improvements will be included as part of this project.  A final 
grading plan is not available at this time; however, we understand from the project team 
that the slopes along PCH and Superior Avenue and the slope between the “upper” and 
“lower” pads are planned to be graded to a gradient of 2H:1V or flatter.  An access road 
is also planned.  It is our understanding that the access road will start from PCH, trending 
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north, east, and then southeast through the Banning Ranch property and entering the park 
along its western boundary (see Figure 2).  Design cuts ranging from 12 to 30 feet and 
fills ranging from 12 to 19 feet are planned for the road and associated grading. 

 
 
1.3 Scope of Work 
 

The purpose of our geotechnical study was to explore the subsurface conditions at the site 
and to provide preliminary geotechnical recommendations for use in the EIR study and to 
aid in the planning and final design of the project.  This exploration was performed based 
on the conceptual site plan prepared by Urban Resource and our site reconnaissance.  
This report also incorporates comments by the City of Newport Beach Building 
Department.  The review sheet is attached in Appendix F. 

 
Our scope of work consisted of the following tasks: 
 
• Review readily available, geotechnical and geological literature pertinent to the site.   

• Review “Earthworks Exhibit Entry Option EIR-1 and EIR-2” prepared by Urban 
Resource, dated April 24, 2009. 

• Perform subsurface exploration to collect soil samples for testing.   

• Conduct laboratory testing of soil samples obtained from the site.   

• Conduct engineering analyses based on the collected data and results of laboratory 
testing. 

• Perform site reconnaissance along the future access road. 

• Prepare this report to present our findings, conclusion and recommendations.   
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2.0  FIELD EXPLORATION AND LABORATORY TESTING 
 
2.1 Field Exploration  

 
Prior to the field exploration, we coordinated with the City staff and performed a site 
reconnaissance.  Underground Service Alert (USA) was notified to locate and mark 
existing underground utilities.     
 
Our field exploration was performed on December 13, 2007.  The exploration consisted 
of excavating, logging and sampling eleven (11) hollow-stem auger borings (B-1 through 
B-11) at the site.  The borings were drilled using a limited access drill rig and a truck-
mounted CME-75 drill rig to depths ranging from 16.5 to 61.5 feet below the existing 
ground surface.  The borings were logged by a member of our technical staff.  Relatively 
undisturbed soil samples were obtained from the hollow-stem auger borings at selected 
intervals using a California Ring sampler.  Standard Penetration Tests (SPT) were also 
conducted at selected intervals within the borings.  Bulk samples of representative soil 
types were also collected.     
 
Logs of the hollow-stem borings are presented in Appendix A.  The boring locations are 
shown on Figure 2, Boring Location Map.   
 
 

2.2 Laboratory Testing  
 
Laboratory tests were performed on selected soil samples obtained during our field 
investigation.  The laboratory testing program was designed to evaluate the physical and 
engineering characteristics of the onsite soil.  Tests performed during this investigation 
include: 
 
• In situ moisture content and dry density; 
• Grain size analysis; 
• Atterberg Limits; 
• Direct shear; 
• R-Value; 
• Water-soluble sulfate concentration; and  
• Resistivity, chloride content, and pH.  
 
The results of the in-situ moisture and density tests are shown on the boring logs in 
Appendix A.  Results of other laboratory tests are presented in Appendix B. 
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3.0  GEOLOGIC AND SUBSURFACE CONDITIONS  
 
3.1 Geologic Setting 

 
The project site is located within the Newport Mesa area.  The Mesa is characterized by 
nearly horizontal alluvial and terrace deposits (ancient near shore marine and terrestrial 
deposits), which are underlain by sediments of the Quaternary-aged San Pedro Formation 
and the Tertiary-aged Monterey Formation. 
 
The Newport-Inglewood fault zone forms an important element of the regional geologic 
structure. This fault zone results in the broad up-arching and disruption of the subsurface 
formations, extending as a southeast trending band from south-central Los Angeles Basin 
through Signal Hill in the Long Beach area, to the Huntington Beach and Newport-Costa 
Mesa area, then trends offshore. 
 
The site is within the Newport-Inglewood Zone of deformation.  The North Branch Splay 
fault, which is part of the Newport-Inglewood zone of deformation, is inferred to underlie 
the subject site.  Based on work by others (AEG, 1989), the North Branch Splay fault is 
not active according to the criteria by the State of California for Alquist-Priolo (AP) 
Special Studies Zones for evaluating surface faulting potential.  As such, the site is not 
located within an AP Earthquake Fault Zone.  
 
 

3.2 Subsurface Soil Conditions 
 
Based on the results of our exploration, the site is underlain by marine terrace deposits 
over bedrock.  The elevated upper pad was found to be comprised of sandy clay, clay and 
silty sand.  A layer of silty sand was encountered within the upper 10 to 15 feet on the 
lower pad.  This silty sand layer was found to be relatively continuous along the same 
elevation across the site.  Underneath this silty sand layer is a continuous layer of sandy 
clay and clay, which is underlain by claystone as encountered in Boring B-2.  Cross-
sections across the site were presented on Figures 3, 4 and 5. 
 
The consistency of the soils at the site was medium dense for granular soils and medium 
stiff to stiff for cohesive soils.  Detail descriptions of the soils are included on the Boring 
Logs in Appendix A. 
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3.3 Groundwater Condition 
 
Groundwater was encountered in two of the borings during our field exploration.  The 
groundwater level was found to be between Elevation 0 and -10 feet msl during drilling. 
Seepage was encountered in all borings during the exploration.  Seepage was observed 
along the sand and clay interface at approximately 5 to 15 feet below the current ground 
surface on the lower pad as shown on Figures 2, 3, 4, and 5.  Seepage was also observed 
coming out from the drains near the toe of slope along Superior Avenue and PCH as well 
as on the slope itself.  Based on the seepage profile obtained during our exploration, 
possible sources of seepage may include the residential developments north of the site 
and site specific surface infiltrations from precipitation.  The direction of seepage flow is 
generally from north to south.  
 
Based on the report prepared by the California Department of Mines and Geology 
(CDMG, 1997, Revised 2001), the historically high groundwater depth in the vicinity of 
the site was on the order of 30 feet below ground surface.  
 
Based on the current conceptual plan, groundwater is not expected to be encountered 
during construction.  However, there is a high possibility that seepage or perched water 
may be encountered during construction.  The water level is also expected to fluctuate 
seasonally. 
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4.0  SEISMIC AND GEOLOGIC HAZARDS 
 
4.1 Faulting 

 
Based on our review of available literature, no known active or potentially active faults 
traverse the site, and the site is not located within an Alquist-Priolo Earthquake Fault Zone.  
As such, the potential for fault rupture at the site is considered low.   
 
The closest fault to the site is the Newport Inglewood (LA Basin) which is less than ½ 
mile from the site.  The San Andreas Fault is the largest fault in the region and is located 
approximately 52 miles (84 km) from the site.  Both active and potentially active faults 
found within a 62-mile (100 km) radius search from the project site are listed in 
Appendix C.   
 
 

4.2 Earthquake Ground Motion 
 
Seismic hazards that could affect the site include ground shaking resulting from an 
earthquake occurring along one of several major active faults in the region.  The 
magnitude of ground shaking is generally characterized by using the Peak Horizontal 
Ground Acceleration (PHGA).  To take into consideration the impact of regional faults, a 
probabilistic seismic hazard analysis was performed using the computer program 
FRISKSP (Blake, 2000) to estimate the PHGA that could occur at the site.  Three 
attenuation relationships (Abrahamson et al., 1997, Bozorgnia et al., 1999, and Sadigh et 
al., 1997) were used in the analysis.  The results of the analyses suggest that the PHGA 
with a 2 percent probability of exceedance in 50 years is approximately 0.71g (recurrence 
interval of 2,500 years).  This level of ground motion is considered the Maximum 
Considered Earthquake (MCE) per 2007 California Building Code (CBC).  Results of the 
analyses are included in Appendix C.     
 
 

4.3 Liquefaction and Lateral Spreading  
 
Liquefaction is the loss of soil strength or stiffness due to a build up of pore-water 
pressure during severe ground shaking.  Liquefaction is associated primarily with loose 
(low density), saturated, fine- to medium-grained, cohesionless soils.  Effects of severe 
liquefaction can include sand boils, excessive settlement, bearing capacity failures, and 
lateral spreading. 
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A review of the Seismic Hazard Zone Map for the Newport Beach Quadrangle indicates 
that the site is not in an area potentially susceptible to liquefaction (CDMG, 1998).  The 
materials at the site consist of medium dense to dense soils and bedrock.  Due to the 
consistency of the onsite soils, the potential of the site being susceptible to liquefaction is 
considered low.     
 
Liquefaction may also cause lateral spreading.  For lateral spreading to occur, the 
liquefiable zone must be continuous, unconstrained laterally, and free to move along a 
gently sloping surface toward an unconfined area.  Since the potential of liquefaction at the 
site is low, the potential for lateral spreading to occur at the site is also considered low. 
 
 

4.4 Landslides  
 
The northeastern portion of the project site is within an area mapped as potentially 
susceptible to seismically-induced landslides (CDMG, 1998).  However, the topography 
of the site has changed as the site was once used as a borrow site for nearby road 
construction  and was heavily graded (AEG, 1989).  The current topography of the site is 
relatively flat.  Slope stability analyses of the existing slopes at the site show the slopes 
under the current grade cut (1.5:1 horizontal to vertical) have a factor of safety of 1.5 or 
higher under static conditions.  We have also performed slope stability analyses of the 
existing slopes under seismic conditions.  The results show the slopes exhibit a factor of 
safety greater than 1.0, but in some cases less than 1.2.  As the slopes are expected to be 
graded to a flatter gradient (2:1) in the final design, the factor of safety is anticipated to 
be higher than those obtained with the current gradients.  Slope stability analyses should 
be performed when the final slope configuration is available.  Results of the slope 
stability analyses are included in Appendix D.  Direct shear test results that correspond to 
the material strengths used in the analyses are also summarized in Appendix D.  
 
A portion of the Banning Ranch property in the area of the proposed access road has also 
been mapped as potentially susceptible to seismically induced landslides.  However, it 
appears that proposed grading will remediate these areas as they relate to the proposed 
development.  Further study and exploration should be performed when grading plan is 
available for this area. 
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4.5 Earthquake Induced Flooding  
 
Earthquake-induced flooding can be caused by failure of dams or other water-retaining 
structures as a result of an earthquake.  Due to the absence of such structures near the 
site, the potential for earthquake-induced flooding at the site is considered low. 
 
 

4.6 Seiches and Tsunamis  
 
Seiches are large waves generated in enclosed bodies of water in response to ground 
shaking.  Based on the lack of nearby enclosed water bodies, the potential of seiches at 
the site is considered low.   
 
Tsunamis are waves generated in large bodies of water by fault displacement or major 
ground movement.  Based on the location and distance between the site and the Pacific 
Ocean, tsunami risk at the site is considered moderate. 
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5.0  FINDINGS AND CONCLUSIONS  
 
Presented below is a summary of findings based upon the results of our evaluation of the site:  
 
• The park site is covered with native soils over bedrock.  The consistencies of the native soils 

were medium dense to dense in granular soils and stiff to very stiff in cohesive soils.  The 
bedrock consists of hard claystone. 

• Groundwater was encountered within two borings.  However, seepage and perched water was 
encountered in all the borings between the sand and clay interface at approximately 5 to 15 
feet below the current ground surface at the lower pad.  

• Based on our visual observation during the site reconnaissance, the exposed surficial soils 
along the proposed access road appear to consist of similar materials within the proposed 
Sunset Ridge Park. 

• The site is not located within an area shown as potentially susceptible to liquefaction on the 
California Seismic Hazard Zones Map for the Newport Beach Quadrangle.  

• Our slope stability analyses show that the existing 1.5:1 slopes within the property exhibit a 
factor of safety of 1.5 or higher under static conditions and 1.0 or higher under seismic 
conditions.    

• Based on the laboratory testing, the onsite near surface soils are expected to have a low 
expansion potential.   

• Concrete in contact with the near surface onsite soil is expected to have negligible exposure 
to water-soluble sulfates and low exposure to chloride in the soil.  The onsite soil, however, 
is considered severely corrosive to ferrous metal. 

• The subsurface soils are anticipated to be readily excavated using conventional earthmoving 
equipment in good working condition. 

 
Based upon the results of our preliminary geotechnical evaluation of the site, the proposed 
project is considered feasible from a geotechnical standpoint.  The proposed construction is not 
anticipated to have adverse impact to adjoining properties. 
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6.0 RECOMMENDATIONS 
 
The following preliminary recommendations have been developed based on the exhibited 
engineering properties of the onsite soils and their anticipated behavior both during and after 
construction.  The geotechnical engineer should review the final grading plan, foundation plans, 
and specifications when they are available to verify that the recommendations presented in this 
report have been properly interpreted and incorporated.  We recommend that a final design level 
geotechnical exploration be performed after the final grading plans are made available. 
 
6.1 Seismic Design Considerations 
 

This site is not located within a designated Alquist-Priolo Earthquake Fault Zone.  
However, strong ground shaking due to seismic activity is anticipated at the site. The 
following values may be used for the seismic design based on 2007 CBC.  These 
parameters should be considered as the minimum for the seismic analysis.  Additional 
seismic analyses may be necessary based on structural requirements. 
 

CBC 2007 Seismic Design Parameters 
Soil Site Class D 
Mapped Acceleration for Short (0.2 Second) Period, Ss 1.829 
Mapped Acceleration for 1 Second Period, S1 0.687 
Site Coefficient, Fa 1.0 
Site Coefficient, Fv 1.5 
Spectral Response Acceleration for Short Period, SMS 1.829 
Spectral Response Acceleration for 1 Second Period, SM1 1.030 
Design Spectral Response Acceleration for Short Period, SDS 1.220 
Design Spectral Response Acceleration for 1 Second Period, SD1 0.687 

 
 

6.2 Site Grading 
 
The recommendations for earthwork and site preparation are based upon the assumptions 
that minor grading will be required to achieve planned grades.   
 
Site Preparation - Prior to construction, the site should be cleared of vegetation, trash, 
and debris, which should be disposed of offsite.  Unsuitable materials at the site should 
be completely removed.  Efforts should be made to locate any existing or abandoned 
utility lines in the area.  Existing utility conduits should be removed or rerouted if they 
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interfere with the proposed construction, and the resulting cavities should be properly 
backfilled and compacted. 
 
Overexcavation and Recompaction – For building areas, such as restrooms, we 
recommend that any fill or loose materials be removed and replaced with engineered fill. 
Buildings or structures should be supported on either 18 inches of compacted fill or 
competent native soils.  The lateral extent of the overexcavation should be a minimum of 
3 feet beyond the footprint of any buildings, wherever possible.   
 
Areas that are planned for incidental structures or other improvements, such as shade 
structures, free-standing walls, parking lots, access roads or concrete flatwork and areas 
to receive fill, if any, should be founded on competent native soils or underlain by a 
minimum of 18 inches of compacted fill below the proposed finish subgrade.  The 
removal should extend laterally at least 3 feet from the proposed improvements, where 
possible.  
 
The actual depth and extent of overexcavation should be evaluated at the time of 
construction by a representative of the geotechnical consultant. 
 
Subgrade Preparation – Prior to placement of fill or other improvements, the exposed 
subgrade soil surfaces, including all excavation or removal bottoms, should be observed 
by the geotechnical consultant to verify that suitable competent soil is exposed.  Subgrade 
surfaces suitable for fill placement or other improvements should be scarified to a depth 
of 8 inches, moisture-conditioned to 2 to 3 percent above optimum-moisture content and 
compacted to minimum 90 percent maximum dry density in accordance to ASTM Test 
Method D1557. 
 
General Fill Placement and Compaction – The onsite soil, free of organic material, 
debris, cobbles, boulders, or rock 6 inches or larger, is suitable to be used as general fill.  
Any import soil should be evaluated and tested by the geotechnical consultant before 
delivery to the site.  In general, import fill material should be low in expansion potential, 
non-organic and free of debris or other deleterious materials. All fill soil should be placed 
in thin, loose lifts less than 8 inches thick, moisture-conditioned as necessary to 
approximately 2 to 3 percent above optimum moisture content, and compacted using 
appropriate equipment to the minimum standard as noted below: 
 
• Fill soil should be moisture-conditioned and recompacted to a minimum of 90 percent 

relative compaction as determined by ASTM Test Method D1557. 
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• Aggregate base should be compacted to a minimum of 95 percent relative 
compaction.   

• Utility trench backfill is discussed in Section 6.8 and 6.9. 
 
 
6.3 Slope Stability  

 
The existing gradient of the slopes at the site is approximately 1.5H:1V or flatter. We 
understand from the project team that the slopes along Superior Avenue, PCH and 
between the “upper” and the “lower pads” will be graded to 2H:1V or flatter.  We have 
performed slope stability analyses to evaluate the existing conditions of the slopes.  
Based on the results of our analysis, the slopes exhibit a factor of safety of 1.5 or higher 
under static conditions and 1.0 or higher under seismic conditions.  Therefore, we are of 
the opinion that the current condition of the slopes is stable under static conditions and 
grading of the slopes to a flatter gradient will improve the factor of safety under seismic 
conditions.  Therefore, flatter the slope is feasible and can be performed without posing a 
slope stability hazard at the site.  Additional slope stability analyses should be performed 
when the final grading plan is made available.   
 
We understand that the access road to the site will be constructed starting from PCH 
trending north and east through the Banning Ranch property to the future park entrance.  
Grading for construction of the access road is anticipated to consist of design cuts ranging 
from 12 to 30 feet and fills ranging from 12 to 19 feet.  A subsurface exploration was not 
done for this area as part of this study.  However, we performed a site reconnissance of 
the proposed entry road alignment.  Based on our observation of the exposed surficial 
soils, the materials in this area are expected to be similar to those encountered within the 
proposed Sunset Ridge Park.  As such, we anticipate that the proposed cut slopes which 
are designed at a gradient of 2H:1V or flatter will likely be feasible.  A geotechnical 
exploration and slope stability analyses should be performed to confirm the geologic 
conditions along the proposed access road when the final grading plans are made 
available.  Structures should have setback distance that complies with Section 1805.3 in 
the latest California Building Code (CBC). 
 
We have also performed surficial slope stability analysis (see Appendix D).  Surficial 
slope stability can be maintained by using soils that have at least a friction of 30 degrees 
and cohesion of 200 psf within the outer 5 feet of the slope face.  Soils with other 
strength parameters should be evaluated by the soils engineer.  Cut slopes that expose 
granular soils should be protected with a fill blanket constructed of the soils with the 
shear strength parameters mentioned above. 
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6.4 Conventional Shallow Foundations 
 
Buildings that are proposed at the site may be supported on a shallow foundation system. 
The foundation may be designed using an allowable bearing capacity of 2,000 pounds per 
square foot (psf) for isolated square footings and continuous footings founded on 
competent native soils.  The footings should have minimum widths of 2 feet and 1.5 feet 
for isolated square pad and continuous strip footings, respectively, with an embedded 
depth of at least 18 inches below the lowest adjacent grade.  The soil bearing pressure 
may be increased by one-third for transient loads such as wind and seismic forces. 
 
The static settlement of footings is estimated to be on the order of ½ inch or less.  
Differential settlement may be taken half of the total settlement over a horizontal distance 
of 30 feet.  Since settlement is a function of footing size and contact bearing pressure, 
differential settlement should be expected between adjacent columns or walls where a 
large differential loading condition exists.  The settlement estimates should be reviewed 
by Leighton Consulting when final grading plan, foundation plans and loads for the 
proposed structures become available.   
 
Resistance to lateral loads will be provided by a combination of friction between the soil 
and foundation interface and passive pressure acting against the vertical portion of the 
footings.  For calculating lateral resistance, a passive pressure of 300 psf per foot of depth 
to a maximum of 3,000 psf and a frictional coefficient of 0.30 may be used provided the 
foundations are supported within competent native soils or structural compacted fill as 
previously described.  When combining frictional and passive resistance, the passive 
resistance should be reduced by one-third.  No safety factor has been incorporated in the 
recommended values for frictional and passive resistance.    
 
The above lateral resistance can also be used to design backstops at ball fields by using 
the “pole equation” in Section 1805.7 of the 2007 CBC.   
 
 

6.5 Slab-on-Grade 
 
Building Floor Slabs: Upon completion of the recommended building pad preparation, 
the at-grade floor slabs of the proposed structures may be designed and constructed as a 
slab-on-grade.  The structural engineer should design the slab and determine the required 
thickness and reinforcement based on structural load requirements.  The location and the 
finish grade of the proposed on-site structures are not known at this time.  The building 
slabs should be designed in accordance with Section 1805.8.2 of the 2007 CBC.  
Additional subsurface exploration will be performed to determine the Expansion Index of 
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the soil when the final grading plan is available.  The floor slab should be supported by 
competent native soils or a minimum of 18 inches of compacted fill.   
 
In areas where moisture-sensitive floor coverings are planned, a vapor barrier is 
recommended.  The vapor barrier should be at least a 10-mil Visqueen sandwiched 
between two 2-inch thick layers of clean medium-grained sand.  It should be noted that 
the vapor barrier will retard but not eliminate moisture vapor migration through the slab.  
“Breathable” floor coverings or special slab sealants should be considered if the vapor 
migration rates are high.  Floor covering manufacturers should be consulted for specific 
recommendations. 
 
Concrete Flatwork:  Subgrade preparation for concrete flatwork should be performed as 
described in this report for incidental structures. The exposed subgrade should be 
scarified to a depth of at least 8 inches, moisture-conditioned to approximately 2 to 3 
percentage points above optimum moisture, and compacted to 90 percent of the ASTM 
Test Method D1557 laboratory maximum density prior to concrete placement.   
 
Cracking of concrete is normal as it cures due to drying and shrinkage, and should be 
expected.  However, cracking is often aggravated by a high water/cement ratio, high 
concrete temperature at the time of placement, small nominal aggregate size, and rapid 
moisture loss due to hot, dry, and/or windy weather conditions during placement and 
curing.  Cracking due to temperature and moisture fluctuations can also be expected.  The 
use of low slump concrete can reduce the potential for shrinkage cracking.  To reduce the 
potential for excessive cracking, concrete slabs-on-grade should be provided with 
construction or weakened plane joints at frequent intervals.   
 
Concrete placement during hot weather should be minimized due to the potential for slab 
curling.  Slabs should be designed and constructed as promulgated by the Portland 
Cement Association.  
 
If utility trenches are planned around some of the proposed improvements, they should be 
placed outside an 1H:1V (horizontal to vertical) influence zone measure from the bottom 
of the foundation on the outer edge.  
 
 

6.6 Earth Retaining Structures 
 
Backfill for the retaining structures should be granular, very low expansive soil and be 
constructed with a backdrain in accordance with the recommendations provided on 
Figure 6.  The backdrain should be sloped at a minimum of 1 percent towards an 
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approved non-erosive outlet.  The following parameters may be used for the design of 
conventional retaining structures:  
 

Condition Equivalent Fluid Unit Weight for Granular Backfill (psf/ft) 

Active 38 (Level Backfill) 
 58 (2H:1V Backfill) 

At-Rest 58 (Level Backfill) 
 88 (2H:1V Backfill) 

Seismic* 18 (Level Backfill) 
55 (2H:1V Backfill) 

Passive 300 with a maximum of 3,000 psf 
Coefficient of Friction 0.30 

 * Inverted triangular distribution 
 

Unrestrained walls that are free to rotate or deflect may be designed using the active earth 
pressure.  For restrained walls that are fixed against rotation, the at-rest condition should 
be used.  The lateral passive resistance should be taken into account only if it is ensured 
that the soil providing passive resistance, embedded against the foundation elements, will 
remain intact with time.  We also recommend using the at-rest pressure for design of 
walls supporting settlement-sensitive structures, such as adjacent buildings, if any.  The 
above-recommended lateral pressures are based on a soil total unit weight of 125 pcf.   
No factor of safety was applied to the above values.  
 
Backfill for retaining walls should be compacted to a minimum of 90 percent relative 
compaction based on ASTM Test Method D1557.  Relatively light construction 
equipment should be used to backfill the retaining walls. 
 
Lateral pressures from other surcharge and superimposed loads (for example, from 
vehicle traffic and adjacent structures) should be added to the above recommended lateral 
earth pressures if the loads fall within a projected area of an imaginary line extended at an 
angle of 45 degrees from the wall foundation.  Thirty percent of the surcharge load may 
be used for unrestrained walls and 47 percent of the surcharge may be used for restrained 
walls.  
 
The foundations for retaining walls may be designed for a maximum net allowable soil 
bearing pressure of 2,000 psf supported by at least 18 inches of compacted fill.  The 
footings are recommended to be embedded at least 18 inches below the lowest adjacent 
exterior grade.  The post-construction settlement of retaining wall foundations designed 
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in accordance with the recommendations of this report is estimated to be less than ½  
inch. 
 
 

6.7 Temporary Excavations 
 
All temporary excavations, including utility trenches, retaining wall excavations, and 
other excavations should be performed in accordance with project plans, specifications 
and all Occupational Safety and Health Administration (OSHA) requirements.  
 
No surcharge loads should be permitted within a horizontal distance equal to the height of 
cut or 5 feet, whichever is greater from the top of the slope, unless the cut is shored 
appropriately.  Excavations that extend below an imaginary plane inclined at 45 degrees 
below the edge of any adjacent existing site foundation should be properly shored to 
maintain support of the adjacent structures. 
 
Temporary excavations should be treated in accordance with the State of California 
version of OSHA excavation regulations.  The sides of excavations should be shored or 
sloped in accordance with OSHA regulations.  OSHA allows the sides of unbraced 
excavations, up to a maximum height of 20 feet, to be cut to a ¾H:1V slope for Type A 
soils, 1H:1V for Type B soils, and 1½H:1V for Type C soils.  Shoring can be designed 
using the appropriate lateral earth pressures provided in Section 6.6.  
 
The onsite soils within the proposed structural depths generally conform to OSHA soil 
Type B.  OSHA regulations are applicable in areas with no restriction of surrounding 
ground deformations.  Shoring should be designed for areas with deformation 
restrictions.  The soil type should be verified or revised based on geotechnical 
observation and testing during construction, as soil classifications may vary over short 
horizontal distances.  Heavy construction loads, such as those resulting from stockpiles 
and heavy machinery, should be kept a minimum distance equivalent to the excavation 
height or 5 feet, whichever is greater, from the excavation unless the excavation is shored 
and these surcharges are considered in the design of the shoring system. 
 
 

6.8 Pipe Bedding 
 
Any proposed pipe should be placed on properly placed bedding materials.  Pipe bedding 
should extend to a depth in accordance to the pipe manufacturer’s specification.  The pipe 
bedding should extend to least 12 inches over the top of the pipeline.  The bedding 
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material may consist of compacted free-draining sand, gravel, or crushed rock.  If sand is 
used, the sand should have a sand equivalent of 30 or greater.   
 
 

6.9 Trench Backfill 
 
Trench excavations above the pipe bedding may be backfilled with onsite soils under the 
observation of the geotechnical consultant.  All fill soils should be placed in loose lifts, 
moisture-conditioned to 2 to 3 percent above optimum-moisture content, and compacted 
to a minimum of 90 percent relative compaction, as determined by ASTM Test Method 
D1557.  Lift thickness will be dependent on the equipment used as suggested in the latest 
edition of the Standard Specifications for Public Works Construction (SSPWC).  The fill 
soils should extend to the bottom of the aggregate base for the new pavement, if any.  
Aggregate base should be moisture-conditioned between optimum and 2 percent above 
optimum-moisture and compacted to a minimum of 95 percent relative compaction based 
on ASTM D1557.  All compaction should be performed by mechanical means. 
 
 

6.10 Corrosion Protection Measures 
 
The chemical analysis test results for the near-surface soils are included in Appendix C of 
this report.  The test results are also summarized in the following table. 
 

Results General Classification of Hazard Test 

Water-Soluble Sulfate in Soil 
(percent) 

0.0223 to 
0.0993  Negligible Sulfate Exposure on Concrete 

Water-Soluble Chloride 
in Soil (ppm) 74 to 254 Low Chloride Exposure on Concrete  

pH 7.4 to 8.3 Slightly Alkaline Soil 
Minimum Resistivity 
(saturated, ohm-cm) 665 to 1,110 Severely Corrosive to Buried Metals 

 
Based on the test results, concrete structures in contact with the onsite soil is expected to 
have negligible exposure to water-soluble sulfates in the soil.  Common Type II cement 
may be used for onsite concrete construction and the concrete may be designed for 
negligible sulfate exposure. 
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The soil is considered severely corrosive to ferrous metal.  The corrosion information 
presented in this report should be provided to the underground subcontractors for 
additional remedial recommendations. 
 
 

6.11 Site Drainage 
 
Our exploration showed that a perched water and seepage condition are present at the site 
along the interface between the sand and clay layer at approximately 5 to 10 feet below 
the lower pad elevation.  Vegetation growth observed along the slope on Superior 
Avenue and PCH also suggests that the seepage is present along the slope face.      
 
We understand that the City would like to reduce seepage and nuisance water along the 
slope face on Superior Avenue and PCH.  A drain curtain installed along the slope is a 
feasible mitigation measure to intercept the seepage.  The drain should have at least 1 
percent slope and connect to a positive non-erosive drainage device.  Based on our 
preliminary investigation, the invert of the drain should be at Elevation +20 to +30 feet 
msl.   
 
Irrigation of landscaping should be also controlled to maintain, as much as possible, a 
consistent moisture content sufficient to provide healthy plant growth without 
overwatering and inducing excessive runoff water.   
 
 

6.12 Pavement Design  
 
Based on the laboratory test result of the onsite near surface soil, the following flexible 
pavement sections may be used for various Traffic Indices. 
 

Traffic Index Asphalt Concrete (inches) Aggregate Base (inches) 

4.0 or less 3.0 4.0 
5.0 3.0 7.5 
6.0 4.0 9.0 
7.0 4.0 13.0 

 
Areas that may be subject to heavy traffic loads such as trash enclosure areas, reinforced 
Portland cement concrete pavement may be used.  The portland cement pavement section 
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should consist of a minimum 6 inches of reinforced concrete cement over 4 inches of 
aggregate base. 
 
Concrete pavement is recommended to be a minimum of 4 inches in thickness.  In areas 
where concrete pavement will be subjected to light traffic load, such as maintenance 
vehicles, the concrete pavement is recommended to be underlain by a minimum 4 inches 
of aggregate base course. 
 
All pavement construction should be performed in accordance with the SSPWC.  Field 
observation and periodic testing, as needed during placement of the base course 
materials, should be undertaken to ensure that the requirements of the standard 
specifications are fulfilled.  Prior to pouring of concrete or placement of aggregate base, 
the subgrade soil should be processed to a minimum depth of 8 inches, moisture-
conditioned to 2 to 3 percent above optimum moisture content, and recompacted to a 
minimum of 90 percent relative compaction.  Aggregate base should be placed in thin 
lifts, moisture conditioned, as necessary, and compacted to a minimum of 95 percent 
relative compaction. 
 
 

6.13 Additional Geotechnical Services 
 

The preliminary geotechnical recommendations presented in this report are based on 
subsurface conditions as interpreted from limited subsurface explorations and limited 
laboratory testing.   
 
Leighton Consulting should review the grading and foundation plans and specifications, 
when available, to comment on the geotechnical aspects.  Our recommendations should 
be revised, as necessary, based on future plans and incorporated into the final design 
plans and specifications.  We recommend that a final design level exploration be 
performed after the grading plans are made available. 
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7.0  LIMITATIONS 
 
The conclusions and recommendations presented in this report have been based upon the 
generally accepted principles and practices of geotechnical engineering utilized by other 
competent engineers at this time and place.  No other warranty is either expressed or implied. 
 
The conclusions and recommendations presented in this report have been based upon the 
subsurface conditions encountered at discrete and widely spaced locations and at specific 
intervals below the ground surface.  Due to the inherent variance in soils conditions, variability 
may be encountered during construction.  Where encountered during construction, such 
variances should be brought to our attention to determine the impact upon the recommendations 
presented in this report. 
 
This report has been prepared for the expressed use of our client.  The report may not be used by 
others or for other projects without the expressed written consent of our client and our firm. 
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APPENDIX F 
 
 
 






	Liquefaction is the loss of soil strength or stiffness due to a build up of pore-water pressure during severe ground shaking.  Liquefaction is associated primarily with loose (low density), saturated, fine- to medium-grained, cohesionless soils.  Effects of severe liquefaction can include sand boils, excessive settlement, bearing capacity failures, and lateral spreading. 
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