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July 6, 2009 
 

Project No. 602184-002 
 
To: City of Newport Beach  
 3300 Newport Boulevard 
 Newport Beach, California 92663 
 
Attention: Mr. Steven Badum  
 
Subject: Geotechnical Study for the Proposed City Hall and Park Development Plan for the 

Environmental Impact Report (EIR), Newport Beach, California 
 
 
Leighton Consulting, Inc. is pleased to submit this report to present the results of our 
geotechnical exploration for the proposed project.  Our services were provided in accordance 
with our proposal dated February 6, 2009 and your subsequent Notice to Proceed.  The report is 
intended to be used to support the Environmental Impact Report which will be prepared by 
others. Leighton Consulting prepared a due-diligence geotechnical report in 2008 (Leighton, 
2008) for the proposed City Hall.  
 
We understand that a city hall building, a parking structure, a park, and other improvements are 
planned.  We prepared this report based on a schematic site plan showing the preliminary 
locations of these structures and improvements.  Based on the preliminary information, the site is 
anticipated to be lowered to reach the design grades.  A retaining wall is also planned along 
MacArthur Boulevard along the east side of the proposed parking structure.  
 
Based on the results of our exploration, the site is underlain by Quaternary age terrace deposits 
over bedrock of Monterey Formation with artificial fill anticipated to be encountered in the 
southernmost portion of the site.  Adverse bedrock structure was observed within the bucket 
auger boring.  Therefore, geologic surcharge should be considered during design of the retaining 
wall and other temporary shoring systems.  The proposed buildings may be supported on 
conventional spread footings and slab-on-grade foundation systems founded on bedrock or 
compacted structural fill where a bedrock-artificial fill or bedrock-terrace deposit transition is 
encountered. 
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The proposed project is deemed feasible from a geotechnical standpoint.  This report presents the 
findings from our exploration and evaluation of the site. Aspects of the site that may be of 
significance for design and construction are discussed in this report.  In addition, preliminary 
recommendations have been provided for design, but some additional field exploration and 
engineering analysis are considered to be necessary before completing the final design. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions 
or if we can be of further assistance, please call us at your convenience. 
 

Respectfully submitted, 
 
LEIGHTON CONSULTING, INC. 
 
 
 
Vivian M. Cheng, PE 67879 
Project Engineer 
 
 
 
Edward L. Burrows, PG, CEG 1750 
Director of Geology 
 
Reviewed by:  
 
 
 
John E. Haertle, PE, GE 2352 
Senior Project Engineer 

 
VMC/ELB/JEH/lr 
 
Distribution: (5) Addressee 
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1.0 INTRODUCTION 

1.1 Site Description and Proposed Improvements 

The site for the proposed city hall and park development plan is approximately 20 acres 
in size and is located between Avocado Avenue and MacArthur Boulevard in the city of 
Newport Beach, California.  The proposed project site consists of three (3) parcels, 
referred to as the Northern, Central, and Southern parcels.  The Northern parcel (3.24-
acres) and the Central parcel (12.82-acres) are currently vacant and are separated by San 
Miguel Road.  The Southern parcel (4.0-acres) is currently occupied by the existing 
Newport Beach Public Library located at 1000 Avocado Avenue.  The library will remain 
after the proposed project implementation.  The locations of the three parcels are shown 
on Figure 1, Site Location Map.  The current site elevations range from approximately El. 
+130 to +210 feet mean sea level (msl) south of San Miguel Drive and approximately El. 
+210 to +250 feet msl north of San Miguel Drive.  Light vegetation is present within both 
of the vacant Northern and Central parcels.  Some heavy vegetation, bushes and a ravine 
are present within the northern area of the Central parcel.   

 
We understand that the proposed city hall building and parking structure are planned 
within the southern portion of the Central parcel.  The remaining area of the Central 
parcel as well as the Northern parcel are planned to be utilized as public park areas, with 
a portion of the Northern parcel planned as a dog park.  A pedestrian bridge is proposed 
to link the Northern and Central parcels over San Miguel Road.  Several other pedestrian 
bridges and other flatwork and landscape improvements are proposed in the park area of 
the Central parcel.   
 
Based on our current understanding of the project plan, both the future City Hall building 
and parking structure will be rectangular in shape with finished floor elevations ranging 
from approximately El. +144 to +154 feet msl, except for the proposed Emergency 
Operations Center (EOC) that is planned in the southern region of the Central parcel that 
will have a finished floor elevation of approximately El. +130 feet msl.  As such, 
significant grading, with cuts up to 20 to 40 feet, will be performed during construction.  
As the future parking structure will be lower than the adjacent MacArthur Boulevard, the 
eastern side of the parking structure will act as a retaining wall with a height anticipated 
to be similar to the height of the proposed cut that will be constructed adjacent to 
MacArthur Boulevard.   
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We understand that the project will also include expansion of the Central Library located 
in the Southern parcel.  The addition to the library will be two stories in height located 
along the northern side of the existing building.  The second floor of the addition will 
include pedestrian access to the proposed City Hall building via an enclosed corridor.  
The first floor of this addition will include storage space and a mechanical room.  The 
first floor of the addition will be level with the ground/first floor of the existing library. 
 
 An access road is also planned to connect the Central Library to the future City Hall site 
and parking structure. Geotechnical evaluation of the site for this report has been based 
on the conceptual design sketches that depict the proposed locations of the 
improvements.  Alterations to the preliminary design plans should be provided for our 
review and use prior to implementing the additional recommended field exploration and 
geotechnical analyses. 

 
 
1.2 Purpose and Scope of Exploration 

The purpose of our geotechnical exploration was to provide geotechnical 
recommendations and input for the Environmental Impact Report (EIR) of the proposed 
project.  The exploration was performed in accordance with our proposal dated February 
6, 2009 and your subsequent Notice to Proceed.  Our current exploration is based on the 
preliminary design schematic plans provided to us and is anticipated to be used to support 
the EIR documents.  A design-level geotechnical exploration should be performed after 
the final building locations and grading plans are available.  
 
The scope of this exploration included the following tasks: 
 
• Site Reconnaissance – Coordinate with C.W. Driver and LSA to perform a site 

reconnaissance to locate the proposed boring locations.  We also identified any 
geologic hazards and evaluate access for drilling equipment.  

• Background Review – Perform a background review of readily available, relevant, 
geotechnical and geological literature pertinent to the site.  

• Pre-field Exploration Activities – Contact Underground Service Alert (USA) to locate 
and mark existing underground utilities prior to our subsurface explorations.  

• Geologic Mapping – Perform preliminary level surficial geologic mapping at the site 
to visually identify any exposed geologic contacts along existing slopes. 
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• Field Explorations – Perform subsurface exploration on March 4, 5, 6, 10, 2009.  All 
locations of the borings were determined by the project team during the site 
reconnaissance.  An archeologist was on-site providing full-time monitoring during 
the course of our exploration.  The field exploration consisted of the following: 

− Drill eight (8) hollow-stem auger borings to approximately 37 feet to 80 feet 
below current ground surface.  Groundwater monitoring wells were installed in 
two (2) of the borings.  The borings were logged by a member of our technical 
staff. 

− Drill one (1) bucket auger boring to approximately 64 feet below current ground 
surface. The bucket auger boring was downhole logged by a Certified 
Engineering Geologist.  

− Advance five (5) hand auger borings to approximately 3.5 feet below current 
ground surface.  The borings were logged by a member of our technical staff. 

Relatively undisturbed soil samples were obtained at selected intervals within the 
hollow-stem and bucket auger borings using a modified-California ring sampler.  
Standard Penetration Tests (SPT) were conducted at selected intervals within the 
hollow-stem auger borings.  Bulk and grab samples of representative soil types 
were collected with all borings for geotechnical laboratory testing and agricultural 
testing. 

The logs of borings of our current exploration and our 2008 exploration are 
presented in Appendix A.  Exploration test locations are shown on Plate 1, Boring 
Location Map. 

• Laboratory Tests – Perform laboratory tests on selected soil samples obtained during 
our field exploration.  The laboratory testing program was designed to evaluate the 
physical and engineering characteristics of the subsurface materials.  Laboratory tests 
performed for this exploration include: 

- In situ moisture content and dry density; 

- Direct shear; 

- Unconfined Compressive Test; 

- Atterberg Limits; 

- Grain Size analyses; 

- Expansion Index;  
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- R-Value; and 

- Corrosion (resistivity, pH, chloride content, and sulfate concentration).  
 

The results of the in situ moisture and density tests are shown on the boring logs in 
Appendix A.  Results of all laboratory tests are presented in Appendix B. 

Agricultural tests were also performed on 78 grab samples.  The tests were performed 
by Wallace Laboratory.  The results of the agricultural tests are included in 
Appendix C.  

 
• Engineering Analysis – Evaluate and analyze data obtained from our background 

review, field exploration, preliminary geologic field mapping, and laboratory testing 
program to develop recommendations for the proposed improvements based on the 
current available plan. 

• Report Preparation – Prepare a report summarizing the results of our exploration 
presenting our findings, conclusions and recommendations for the proposed project.   

- 4 - 
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2.0 GEOLOGIC SETTING  

The project site is on the northwestern flank of the northern San Joaquin Hills.  The San Joaquin 
Hills lie within the northern part of the Peninsular Ranges geomorphic province which extends 
900 miles southward from the Santa Monica Mountains to the tip of Baja California (Yerkes et 
al., 1965).  Regional tectonic activity has uplifted the San Joaquin Hills into an elongated arched 
fold (anticlinorium) trending to the northwest from San Juan Capistrano and Huntington Mesa.  
This anticlinal folding has occurred as this entire section of the southern California coast was 
uplifted by the San Joaquin Hills blind thrust fault (Grant et al., 1997, 1999, and 2002; Mueller et 
al., 1998).  The San Joaquin Hills expose mainly Tertiary aged marine and non marine sedimentary 
rocks including thinly bedded shale, siltstone and sandstone of the upper Miocene-age Monterey 
Formation.  
 
During Quaternary times, the eustatic fluctuations in sea level formed broad wave cut platforms 
upon which marine terrace sediments were deposited. Due to the continued uplift of the San 
Joaquin Hills some of these ancient stepped sequences of marine terrace deposits have been 
elevated above present day sea level. Erosion and grading activity have formed the present day 
landscape. 

- 5 - 
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3.0 SUBSURFACE AND GROUNDWATER CONDITIONS  

3.1 Subsurface Conditions 

A portion of the site is underlain by terrace deposits over bedrock.  Quaternary terrace 
deposits at the site consist of varying amounts of sand, silt and clay.  In general, the 
terrace deposits are medium dense to very dense granular soils and stiff to hard cohesive 
soils.  A portion of the site is also underlain by Tertiary age Monterey Formation bedrock 
which was also encountered beneath the terrace deposits.  The bedrock at the site consists 
of sandstone and siltstone.  Bedrock was encountered at depths ranging from 0 to 9 feet 
below ground surface (bgs) at our exploration locations (approximately El. +161 and 
+250 feet msl) depending on the location of each exploration.  Based on the current 
project plan for the proposed city hall building and parking structure in the Central 
parcel, the finish site grade will range from approximately El. +144 to +154 feet msl 
except where the EOC and library expansion are planned, which will be at approximately 
+130 feet msl.  We anticipate that bedrock will be exposed within the majority of the site 
after grading.  Depending on the final design profile, an artificial fill-bedrock transition 
may be encountered along the southern portion of the Central parcel.   
 
During our downhole logging within the bucket auger boring that was drilled as part of 
the recent field exploration, sandstone with thin silt beds or clay beds was observed at 
various depths.  Our measurement of the bedrock structure indicated that the majority of 
the bedding is dipping in an adverse direction (i.e. unfavorable) out-of-slope along the 
proposed retaining wall alignment.  
 
Based on our recent geologic mapping at the site, we anticipate that artificial fill exists in 
the southern portion of the Central parcel.  The fill is expected to comprise the slope that 
descends toward the existing library.  The limits and depth of the artificial fill are 
unknown at this time.  We also observed weathered bedrock to be exposed in the 
southern portion of the Central parcel in an area that appears to have been recently graded 
to some degree (perhaps as a borrow site).  Bedrock was also observed at various 
locations along the perimeter of the Central parcel on the slope that descends toward 
MacArthur Boulevard.  Weathered bedrock was also observed in the small ravines 
associated with the main drainage divide that cuts through the Central parcel. 
 
Geologic cross-sections showing the subsurface conditions at the site are included on 
Plates 2 and 3.  The subsurface stratigraphy is based on our observations from the 
borings, preliminary surficial geologic mapping, and our interpretation of the earth units 
between soil boring locations.  Previous subsurface exploration data (boring and trench 
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logs) from our 2008 investigation has been revised where appropriate to reflect our 
current understanding of site geologic conditions. 
 
 

3.2 Groundwater Conditions 

Groundwater was encountered between approximately 45 to 67.2 feet below current 
ground surface during our exploration (between El. +117.7 and +131 feet msl) depending 
on the exploration location.  The groundwater profile at the site is shown on Plates 2 and 
3.  In general, the groundwater elevation is higher in the northern region of the site (e.g. 
45 feet bgs/El. +131 msl at Boring B-6) and gently slopes down towards the Central 
Library.  Based on our measurements from the two groundwater monitoring wells south 
of the ravine, the water level has risen since the initial exploration, and has been fairly 
constant throughout the 3-month period after the field exploration (see below table).  
Groundwater was measured to be at approximately 46 and 42 feet below ground surface 
(El. +130 and +140 feet msl) at NB-5 and NB-8, respectively between March 10 and May 
13, 2009 as summarized in the following table. 
 

Elevation at Top of 

Well (feet msl) 

Groundwater Level 

below Top of Well 

(feet bgs) 

Groundwater Elevation 

(feet msl) Date 

NB-5 NB-8 NB-5 NB-8 NB-5 NB-8 

March 10, 2009 

(during drilling) 

+177 +183 52.5 57.2 +124.5 +125.8 

March 10, 2009 

(after well installation) 

+ 177 + 183 46.2 42.6 + 130.8 + 140.4 

March 18, 2009 + 177 + 183 46.1 42.5 + 130.9 + 140.5 

March 31, 2009 + 177 + 183 46.2 42.6 + 130.8 + 140.4 

May 13, 2009 + 177 + 183 46.2 42.6 + 130.8 + 140.4 

 
 Groundwater is not anticipated to be encountered during excavation in most of the areas; 

however, perched water and seepage may occur within the terrace deposits, the contact 
between terrace deposits and underlying bedrock, and/or within sandstone units on the 
bedrock.  Groundwater may be encountered during excavation of the EOC and near the 
Central Library area, which has a proposed finished grade at approximately El. +130 feet 
msl.  We recommend that additional monitoring wells be located at the southern end of 
the Central Parcel to determine the actual depth to groundwater in this area.  If 
groundwater is encountered at a depth that would impact proposed grading then 
groundwater sampling is recommended to determine possible disposal methods during 
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and post-construction as necessary.  Mitigation methods for groundwater encountered 
during grading could include a dewatering program.  Mitigation methods for long 
term/post construction groundwater could include design of subterranean structures to 
resist hydrostatic pressures construction measures to included water stops to “seal off” 
the affected parts of the structures from groundwater penetration or the construction of a 
permanent subsurface drainage system, typically consisting of interior and exterior 
perimeter footing drains and sub-floor laterals that drain to a central sump which is then 
either pumped or flow by gravity to the storm drain or suitable discharge point.  
Implementation of appropriate mitigation measures would result in less than significant 
impacts related to groundwater. 

 
 
3.3 Percolation Characteristics  

 A percolation test was performed within boring NB-7.  Based on our current 
understanding of the project, the location was selected by the project team as a possible 
area for infiltration devices that utilize the upper five feet of the proposed grades.  The 
recommendations in this report should be re-evaluated if the final design grade is 
significantly different from the above assumptions.  Results of the percolation test are 
included in Appendix D.  

 
 The percolation test was performed at a depth of approximately 37 feet below current 

grade (El. +125 feet msl).  Bedrock of the Monterey formation was exposed at the bottom 
of the percolation test hole.  The results of our test indicated that the bedrock at the tested 
depth has a percolation rate of less than 0.02 gallon per day per square foot 
(gal/day/sq.ft.).  Therefore, an on-site infiltration system may not be feasible.  Further 
percolation tests may be performed after grading to determine if other areas at the site are 
suitable for an on-site infiltration system.  

 
 
3.4 Expansion Potential  

 Based on the laboratory test results, the onsite soils have an Expansion Index ranging 
from 0 to 29, indicating a very low to low expansion potential in accordance with Table 
18-1-B of the California Building Code (CBC, 2007).  However, the bedrock onsite 
includes strata of claystone which may be potentially expansive.  Additional Expansion 
Index tests should be performed to confirm the expansiveness of the claystone.  
Completion of subsequent design level studies to be prepared when detailed grading and 
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building plans are available and implementation of the recommendations from these 
reports would result in less than significant impacts related to expansive soils. 

 
 
3.5 Slope Stability  

 Natural slopes are present on the site within the ravine area.  Subsurface exploration was 
not performed within this area for this study.  Slope stability and mitigation measures 
along the natural slope will be presented upon completion of subsequent design level 
studies.  Implementation of the recommendations in these reports would result in less 
than significant impacts related to natural slope stability. 

 
 The majority of the graded slopes along the perimeter of the project site (along Avocado 

Boulevard and southern area of the Central parcel) will be removed during grading.  
Therefore no significant slope stability issues are anticipated within the existing graded 
slopes.   
 

- 9 - 
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4.0 FAULTING, SEISMICITY AND POTENTIAL HAZARDS 

4.1 Alquist-Priolo Earthquake Fault Zone and Nearby Faults 

Our review of available in-house literature indicates that no known active faults have 
been mapped across the site, and the site is not located within an Alquist-Priolo 
Earthquake Fault Zone (CDMG, 1977).  Based on our review, we consider the potential 
for surface fault rupture at the site to be low. 
 
A list of the historic earthquakes from 1800 to 1999 within 100 miles of the site, based on 
Cambell and Bozorgnia (1997, Rev.) soft rock attenuation relationship, is included in 
Appendix E.  The computer program EQSearch Version 3.00a was used to generate the 
list. 
 
The closest fault to the site is the Newport Inglewood (Offshore) fault, located at 
approximately 2.4 miles from the site.  San Joaquin Hills Blind Thrust is located less than 
3.5 miles from the site.  The San Andres fault is the largest fault in the region and is 
located approximately 52.7 miles from the site.  Both active and potentially active faults 
found within a 62-mile (100 km) radius from the project site are listed in Appendix E.  
Descriptions of the Newport-Inglewood fault and San Joaquin Hills blind thrust are 
provided in the following paragraphs: 
 
 Newport-Inglewood Fault - Located approximately 2.4 miles southwest of the subject 
site, the Newport-Inglewood fault consists of a series of parallel and en-echelon (side-
stepping), northwest-trending faults and folds that extend from the southern edge of the 
Santa Monica Mountains southeast to the offshore area of Newport Beach.  This zone has 
a history of moderate to high seismic activity and has produced numerous earthquakes 
greater than magnitude 4.0, including the March 11, 1993 magnitude 6.3 Long Beach 
earthquake (which was actually centered near Newport Beach).  At the time of the 1993 
earthquake, secondary effects of strong ground shaking including sand boils, ground 
fissures, and liquefaction were noted in the city of Long Beach as well as in the city of 
Huntington Beach along Pacific Coast Highway near the Huntington Beach Pier and in 
the Bolsa Chica area.  In addition, subsurface fault displacement of a few inches was 
documented following the October 21, 1941 earthquake (magnitude 4.9) and the June 18, 
1944 earthquake (magnitude 4.5), both of which occurred along the Newport-Inglewood 
fault in the Dominguez Hills area (Barrows, 1974).  Various segments of the Newport-
Inglewood fault have been included within the boundaries of an Alquist-Priolo fault 
rupture hazard zone. 
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San Joaquin Hills Thrust Fault - Although not exposed at the surface, it is estimated that 
an upward projection of the dipping fault plane would intersect the ground surface at a 
location approximately 3.5 miles to the southeast of the subject site.  Recent studies by 
various researchers have suggested that the hilly terrain that characterizes the San Joaquin 
Hills in central and southern Orange County is the result of late Quaternary folding 
associated with tectonic uplift along an active thrust fault.  Recognition of this potentially 
seismogenic blind thrust extents the known area of active blind thrust and fault-related 
folding present in Los Angeles County southward into coastal Orange County (Grant, et. 
Al., 1999).  Recent blind thrust earthquakes, including the 1987 magnitude 5.9 Whittier 
Narrows and the 1994 magnitude 6.7 Northridge events, have demonstrated the 
significance of these features with respect to the tectonic setting of southern California.  
Although the San Joaquin Hills thrust has not seen observed directly at the surface, 
structural modeling indicates that this fault has a slip rate of approximately 0.5 
millimeters per year that yields a recurrence interval of 1,650 to 3,100 years for 
moderate-sized earthquakes. 
 
 

4.2 Potential Seismic Hazards 

Ground Shaking - The intensity of ground shaking resulting from an earthquake 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.  This approach accounts for site-specific response 
characteristics, historical seismicity, and the geological characteristics of the regional 
faults under consideration.  Three attenuation relationships (Abrahamson and Silva, 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 (recurrence interval of 2,475 years) is approximately 0.70g.  This level of ground 
motion is considered the Maximum Considered Earthquake (MCE) in accordance with 
the 2007 California Building Code (CBC).  Results of the analyses are included in 
Appendix E.  
 
Ground shaking is considered a potentially significant impact to the proposed project.  
Surface fault rupture is not expected to occur because the project site is not located within 
an Alquist-Priolo Earthquake Fault Zone. 
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Liquefaction Potential - 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.  The site is not located within a potential 
liquefaction hazard zone as delineated by the State of California (CDMG, 1998).  The site 
is underlain predominantly by shallow terrace deposits over bedrock.  The depth to 
bedrock at the site ranges from 0 feet to 9 feet below current grade, and no significant 
amounts of loose granular soils were found within the terrace deposits.  At such, we 
consider the potential of liquefaction at the site to be very low.   
 
Seismically-Induced Settlement  - Seismically-induced settlement occurs primarily within 
loose to moderately dense sandy soil due to a reduction in volume during and shortly 
after strong ground shaking.  The majority of materials underlying the site consist of 
dense terrace deposits and bedrock.  Accordingly, the potential for seismically-induced 
settlement is low.   
 
Earthquake-Induced Lateral Spreading - 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 site has a very low liquefaction potential, the potential for lateral spreading to occur at 
the site is considered very low. 
 
Seismically-Induced Landslides - The site is not located in an area mapped as potentially 
susceptible to seismically-induced landslides as shown on the Seismic Hazard Zones Map 
(CDMG, 1998).  The site has graded slopes along the perimeter descending to the 
adjacent streets (Avocado Street, MacArthur Boulevard and San Miguel Road).  In 
addition, there are smaller natural slopes within the central portion of the site related to 
the east-west trending drainage.  However, no significant slopes (greater than 30 feet in 
height) are located near the site.  Therefore the potential of seismically induced landslides 
at the site is considered low.   
 
Seismically-Induced Flooding - Earthquake-induced flooding can be caused by failure of 
dams or other water-retaining structures as a result of earthquake.  The Central parcel 
contains a ravine area in the northern portion of the parcel which is considered a wetland 
area; however, this is not considered a water-retaining structure that would retain a 
significant amount of water.  The Big Canyon Reservoir is located approximately one 
mile east of the subject site.  The natural drainage course for the reservoir is to the 
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northwest towards the Big Canyon golf course. Based on the above, the potential of 
flooding at the site is considered low. 
 
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 near the 
site, the seiche risk at the site is considered negligible.  Tsunamis are waves generated in 
large bodies of water by fault displacement or major ground movement.  The lowest 
finished grade of the proposed project site will be at an elevation of approximately El. 
+130 feet msl, therefore the tsunami risk at the site is considered low. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The proposed project is feasible from a geotechnical standpoint provided that the 
recommendations presented in this report are properly incorporated in subsequent phases of 
planning and preliminary design of the project.  It is our understanding that the finish grade 
(including subterranean project features) will be approximately 20 to 40 feet lower than the 
current site grade.  Where the site is adjacent to MacArthur Boulevard, the eastern side of the 
proposed parking structure will act as a retaining wall.  Shoring will be required to be installed 
prior to excavation.  As adverse bedrock structure was observed within the bucket auger boring, 
the retaining wall should be designed to include possible geologic surcharge from the bedrock. 
Additional exploration is recommended in the area of the proposed parking structure retaining 
wall.   In order to provide specific recommendations for this area, implementation of these 
recommendations would result in less than significant impacts related to adverse bedrock 
structure.  In general, the proposed city hall building, parking structure, library expansion, and 
structural elements of the park area may be supported on shallow foundations founded on 
bedrock or properly compacted fill. However, the proposed pedestrian bridges in the park area 
and the proposed pedestrian bridge crossing over San Miguel Road may require a deepened 
foundation system depending on the structural requirement. 
 
Recommendations provided herein are for planning and design of the project at this EIR level of 
evaluation.  Additional exploration and relevant engineering analysis should be performed after 
the building locations and footprints have been selected and preliminary grading plans are 
available to provide recommendations for final design.   
 
5.1 Site Grading 

Based on the currently planned finished floor elevations within the proposed City Hall 
and associated parking structures, we anticipate that majority of the terrace deposits and 
artificial fill will be removed during grading and bedrock will be exposed at the 
excavation bottoms.  No significant overexcavation and removal is anticipated where 
bedrock is exposed.  However, due to the variability in the degree of weathering of the 
bedrock, some remedial overexcavation and recompaction of the bedrock may be 
required in the areas of shallower cut to develop relatively uniform bearing conditions.  
 
An artificial fill-bedrock transition may be encountered at the southern end of the Central 
parcel where the library expansion is planned.  The subgrade below the planned 
foundations for buildings and improvements planned in this area should be overexcavated 
in order to provide uniform support for the buildings.  The depth and lateral extent of 
overexcavation is anticipated to range from 2 to 5 feet based on the available subsurface 
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data, but will depend on the final building configuration and the actual subsurface profile 
in this area of the site.  
 
The bedrock formation includes strata of claystone which may be potentially expansive.  
In areas where such materials are exposed in the subgrade or exist at shallow depth, some 
additional remedial grading may be warranted to develop relatively uniform support 
characteristics and reduce the potential for post-construction swell and distortions to the 
building.  
 

 Groundwater is not expected to be encountered during grading.  However, perched water 
or seepage may be encountered.  Groundwater may be encountered during excavation of 
EOC and the subterranean portion of the parking structure.  If groundwater is 
encountered at a depth that would impact proposed grading then groundwater sampling is 
recommended to determine possible disposal methods during and post-construction as 
necessary.  Mitigation methods for groundwater encountered during grading could 
include a dewatering program.  Mitigation methods for long term/post construction 
groundwater could include design of subterranean structures to resist hydrostatic pressure 
and construction measures to “seal off” the affected parts of the structures from 
groundwater penetration or the construction of a permanent subsurface drainage system 
consisting of interior and exterior perimeter footing drains and subfloor laterals that 
collect groundwater and discharge to a central sump. 
 
The onsite soil, free of organic material, cobbles, boulders, debris, and rock no larger 
than 6 inches in largest dimension, is suitable for use as compacted fill.  Import soil, if 
required, should be evaluated and tested by the geotechnical consultant before delivery to 
the site.  In general, fill material should be low in expansion potential, non-organic, and 
free of debris or other deleterious materials.  As the site is anticipated to be graded 20 to 
40 feet lower than the current elevation, export of excavated soil should be anticipated. 

 
 
5.2 Excavation Stability and Shoring Requirement   

The terrace deposits and bedrock at the site should be readily excavated by conventional 
earth-moving equipment in good working condition.  Based on the nature of the on-site 
materials, excavations can be laid back in accordance with OSHA requirements before 
personnel are allowed to enter.  Shoring will be required where there is space constraint 
for excavation lay back.  It is the contractor’s responsibility to ensure the stability of cuts, 
and the safety of all excavations.   
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Shoring will be required during excavation for the retaining wall due to the anticipated 
space constraint for slope lay back.  Based on our observation in the bucket auger boring, 
the bedrock structure includes bedding that dips (slope) toward the general alignment of 
the proposed retaining wall and/or the eastern wall of the proposed parking structure 
building.  In addition, the bedrock includes thin seams of clay and silt that are lower in 
strength than the sandstones that typically comprise the bedrock.  These clay and silt 
seams present potential slip surfaces upon which overlying masses of bedrock may slide 
and impose additional load upon the proposed structure.  Therefore, geologic surcharge 
from the bedrock and possibly the live traffic loading of MacArthur Boulevard will be 
imposed on the temporary shoring and the permanent retaining wall.     
 
As the magnitude of the loading will be dependent on the dip angle of the bedrock along 
the entire wall alignment, we recommend additional bucket auger borings be performed 
along the proposed wall alignment to better evaluate the geologic structure and the 
presence of silt and clay seams.  Design parameters of the temporary shoring and 
retaining wall will be based on the bedrock strike and dip within all three bucket auger 
borings and the final configuration of the wall.  Shoring systems feasible for the site are 
expected to include cantilever shoring such as soldier piles and lagging in conjunction 
with  tiebacks in areas when the depth of excavation exceeds 10 to 15 feet. 
 
All temporary excavations should be treated in accordance with the State of California 
version of OSHA excavation regulations, Construction Safety Orders for Excavation 
General Requirements.  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 (horizontal:vertical) slope for Type 
A soils, 1H:1V for Type B soils, and 1½H:1V for Type C soils. 
 
The onsite soils (Terrace Deposits) within the proposed excavation depths generally 
conform to OSHA soil Type B.  The formational bedrock may be classified as Soil Type 
A but will require careful evaluation by the project Certified Engineering Geologist.  The 
Type A classification is not recommended where adverse (out-of-slope) bedding 
orientations exist and special, site specific design parameters will be required in those 
areas.  Implementation of these design parameters would result in less than significant 
impacts to the project 
 
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.  
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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.   

 
 
5.3 2007 California Building Code (CBC) Seismic Coefficients  

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 are based on the 2007 CBC seismic design method.  Additional seismic 
analyses may be necessary based on structural requirements.     
 

California Building Code (2007) Seismic Parameters 

Site Class C 
Mapped Spectral Acceleration Parameter, Ss 1.783 
Mapped Spectral Acceleration Parameter, S1 0.653 
Site Coefficient, Fa 1.0 
Site Coefficient, Fv 1.3 
Spectral Response Acceleration, SMS 1.783 
Spectral Response Acceleration, SM1 0.849 
Design Spectral Response Acceleration, SDS 1.188 
Design Spectral Response Acceleration, SD1 0.566 

 
 
 

5.4 Spread Footing Foundations  

Upon completion of the grading (cutting) required to establish the proposed building pad 
elevations,  the proposed structures may be supported by a spread footing foundation 
system.  Recommended bearing capacities will be dependant on the final foundation 
elevation and structural loadings of the buildings.  Based on the current project plan, the 
finish grade will be at approximately 20 to 40 feet below current ground surface.  A 
maximum net allowable soil bearing pressure in the range of 3,000 to 5,000 psf for 
square pad footings and continuous strip footings can be used for preliminary design.  
Specific design recommendations can be provided  once the final project plan is 
available.  
 
On a preliminary basis, the footings should have minimum widths of 2 feet and 1.5 feet 
for isolated square pad and continuous strip footings, respectively, with the top of the 
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footing embedded 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 post-construction total and differential static settlements will be provided once the 
grading plan and structural loads are 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 350 psf per foot of depth 
to a maximum of 3,500 psf and a frictional coefficient of 0.35 may be used provided the 
foundations are supported within competent bedrock or structural compacted fill as 
previously described assuming a drained condition.  A passive pressure of 250 psf/ft 
depth to a maximum of 2,500 psf should be used for a submerged condition.  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 appropriate load factors should be used by the 
structural engineer in design. 
 
We understand from the structural engineer that tiedown anchors will be installed on the 
building foundation to provide uplift resistance to the steel framed building.  Based on 
the preliminary foundation details prepared by ARUP dated December 4, 2008, the 
unbonded length of the tiedown is 15 feet.  The bonded length of the tiedown is not 
provided on the plan.  Assuming a minimum unbonded length of 15 feet and a minimum 
bonded length of 10 feet into competent bedrock, a unit ultimate uplift resistance of 500 
psf can be used.  The bonded length should be designed by the structural engineer based 
on the actual structural loading demand.  No factor of safety is incorporated in the above 
uplift resistance. 

 
 
5.5 Slab-on-Grade 

At-grade floor slabs of the proposed structures may be designed and constructed as a 
slab-on-grade supported directly on properly compacted fill or competent bedrock.  If a 
bedrock artificial fill transition is encountered, the planned subgrade elevation should be 
overexcavated at least 3 feet and replaced with properly compacted fill. If bedrock 
claystone is encountered at the planned subgrade elevation, additional Expansion Index 
testing should be performed to determine the necessity and/or extent of overexcavation or 
other floor slab systems (e.g. post-tensioned slab) may be required. The structural 
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engineer should design the slab and determine the required thickness and reinforcement 
based on structural load requirements.  For preliminary design purposes, a modulus of 
subgrade reaction of 100 pounds per cubic inch (pci) can be used for design for slabs and 
grade beams.  
 
 

5.6 Earth Retaining Structures 

The proposed development is expected to require various types of earth retaining 
structures: free-standing cantilever retaining walls; temporary shoring and below-grade 
walls for several of the proposed structures.  In general, free-standing retaining structures 
planned at the site should be backfilled with granular, very low expansive soil and be 
constructed with a backdrain in accordance with the recommendations provided on 
Figure 2.  The backdrain should be sloped at a minimum of one percent toward an 
approved non-erosive outlet.  The following parameters may be used for the preliminary 
design of conventional retaining structures with soil backfill.  These values may not be 
used to design for retaining wall in which bedrock is present behind the wall due to  
special considerations with regard to geologic surcharge.   

 

Condition with Level Backfill 
Equivalent Fluid Unit Weight (psf/ft)  

For Compacted Granular Soil Backfill only, not 
applicable for retaining wall with bedrock behind wall 

Active - Static 38  
At-Rest 58 
Seismic 18 (inverted triangular distribution) 
Passive 350 to a maximum of 3,500 psf 

Coefficient of Friction 0.35 
 
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, such as basement wall, 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 roadways and structures.  The above-recommended lateral pressures were based 
on a soil total unit weight of 120 pounds per cubic foot (pcf).   No factor of safety or load 
factor was applied to the lateral pressure values.   
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The design parameters stated in the table above are for drained conditions, i.e., no 
groundwater or other water accumulation behind the wall. In consideration of the 
encountered depth to groundwater in the area of the site where the finished floor 
elevations will be approximately El. +130 feet msl, precautions will be required to ensure 
the proper function of the permanent subsurface drainage system or the design of the 
below grade walls (and floor slab) should include provisions to resist hydrostatic 
pressures.  In this event, the earth pressures for use in design are recommended to be 82 
psf/ft for active earth pressure, 92 psf/ft for at-rest earth pressure and 250 psf/ft to a 
maximum of 2,500 psf for passive pressure for the portions of the walls that are 
submerged. On a preliminary basis pending further analysis groundwater data, a high 
water table at El. +136 feet msl is recommended for design. 
 
If the retaining structures are braced at the top or at specific design intervals and are 
constructed in a braced excavation, the earth pressure may then be approximated by a 
rectangular soil pressure distribution with the pressure per foot of width equal to 24H psf, 
where H is equal to the depth of the retaining structure being supported.  Otherwise the 
retaining structure should be designed using the recommended at-rest pressure. 
 
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 two percent of the surcharge load 
may be used for unrestrained walls and forty-eight percent of the surcharge may be used 
for restrained walls.  
 
Foundations for retaining walls may be designed for a maximum net allowable soils 
bearing pressure of 3,600 psf with a minimum embedment of 18 inches below the lowest 
adjacent grade.   
 
Lateral pressure on the retaining wall along MacArthur Boulevard will be dependent on 
the geologic structure of the bedrock.  The design lateral pressure will be provided in the 
final design phase.   
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5.7 Subterranean Floor Slab Drainage 

The subterranean floor slabs planned for the proposed development will be in close 
proximity to at least the groundwater table encountered at the time of our exploration and 
during our short term period of observation, and may be periodically submerged.  The 
design of these subterranean slabs should, therefore, be designed to resist hydrostatic 
uplift or a permanent subfloor drainage system should be included in the design of the 
slab.  A suitable drainage system typically consist of a series of perforated drain pipes 
located along the interior and exterior sides of the footings as well as piping at regular 
intervals in both directions below the slab.  The interior pipes typically discharge to a 
central sump which is then drained by either pumping or gravity flow to a suitable 
drainage outlet. 

 
 
5.8 Corrosion Protection Measures 

Corrosion tests have been performed on composite soil samples obtained from depths of 
35 to 45 feet below current site grade.  Results of the testing show the onsite soil is 
severely corrosive to ferrous metals.  Sulfate and chloride exposure for concrete is 
deemed negligible.  Protection of steel against corrosion is recommended for metals in 
contact with the site subsurface soils.  Corrosion mitigation may include the need for 
sacrificial metal, the use of protective coatings and/or cathodic protection.  A qualified 
corrosion engineer should be consulted to provide specific recommendations for 
corrosion protection. 
  
Because of the limited testing performed and potential variability in chemical contents 
and resistivity in soils, we recommend that additional chemical and corrosion tests be 
performed during site grading operations and prior to the placement of concrete and 
buried metals to confirm the findings and recommendations provided in this report.  The 
underground utilities contractor should be provided the findings in this report and 
implement the required measures and/or special treatments to mitigate corrosion. 
 
 

5.9 Surface Drainage 

Ponding of water adjacent to structures should be avoided.  During and after construction, 
positive drainage should be provided to direct surface water away from structures 
towards suitable, non-erosive drainage devices. 
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5.10 Pavement Design 

Based on the design procedures outlined in the current Caltrans Highway Design Manual, 
and using an R-value of at least 40 for the subgrade and 78 for crushed aggregate base 
course, the following flexible pavement sections may be used for various Traffic Indices.  
Additional R-value tests should be performed during grading to confirm if the actual field 
condition is consistent with the findings herein.  

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

5.0 or less 3.0 4.0 
6.0 3.0 6.5 
7.0 4.0 7.0 
8.0 4.0 9.5 
9.0 5.0 10.5 
10.0 5.0 13.0 

 
All pavement construction should be performed in accordance with the Standard 
Specifications for Public Works Construction.  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 placement of 
aggregate base, the subgrade soil should be processed to a minimum depth of 6 inches, 
moisture-conditioned to near 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. 
 
 

5.11 Additional Geotechnical Services 

The geotechnical recommendations presented in this report are based on subsurface 
conditions as interpreted from limited subsurface explorations and limited laboratory 
testing.  A design level geotechnical investigation should be performed once the building 
layouts, grading plans and structural loadings are finalized.  Our recommendations may 
be revised, as necessary, based on future plans.   

 
The final grading and foundation plans should implement the recommendations presented 
in this report and should be reviewed by the project geotechnical consultant.  Our 
recommendations may be revised, as necessary, based on future plans. 
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5.12 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 express 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 soil 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 use of our client for the project described in this 
report.  The report may not be used by others without the written consent of our client 
and our firm. 
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