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This report presents results of our geotechnical feasibility study in support of California 
Environmental Quality Act (CEQA) documentation for the proposed expansion/improvement of 
Hillside Education Center located at 940 Avenue 64 in the City of Pasadena, California. It is our 
understanding that the proposed project consists of the construction of new facilities to enhance 
the education center’s functions including a new pool and outdoor recreation spaces, a new 
multi-purpose room with subterranean parking, renovations to existing buildings on the site and 
reconfiguration of the traffic circulation patterns through the campus.  The proposed construction 
would occur in four phases over an approximate 5-year period. 

Based on the results of our investigation, the proposed development is feasible from a 
geotechnical standpoint. This report contains our conclusions and recommendations for the 
design and construction of the proposed expansion/improvement of Hillside Education Center in 
the above subject site. This geotechnical investigation was performed in accordance with our 
proposal dated January 8, 2014.  
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1.0  INTRODUCTION 
This report presents the results of our geotechnical feasibility study in support of CEQA 
documentation for the proposed expansion/improvement of Hillside Education Center located at 
940 Avenue 64 in the City of Pasadena, California. Site location map is provided in Figure 1, 
Site Location Map. This report includes geotechnical findings, conclusions, and 
recommendations with respect to, site geologic/ seismic conditions and general foundation 
recommendations. 

1.1 SCOPE OF SERVICES 

The purposes of this study were to identify and evaluate the soil, geologic and seismic conditions 
at the subject site. The results of this study are to be used in evaluating the geotechnical 
feasibility of the site for the proposed expansion/ improvement of Hillside Education Center.  
Our scope of services included the following: 

• Research and review of published and unpublished geologic and geotechnical maps and 
reports including data available from US Geologic Survey, the California Geological 
Survey (formerly known as California Division of Mines and Geology), Los Angeles 
County, and other public agencies and institutions; 
 

• Geological Mapping of exposed material; 
 

• Seismic study to determine seismic design parameters, and 
 

• Provide preliminary feasibility report with general mitigation measures subject to site-
specific geotechnical investigation for final design. 
 
 

1.2 SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

The subject project site is in Hillside Education Center located at 940 Avenue 64, City of 
Pasadena, California. The latitude and longitude at the approximate center of the site are 
34.124929° N and 118.174668° W, respectively. 

It is our understanding that the proposed project consists of the construction of new facilities to 
enhance the education center’s functions including a new pool and outdoor recreation spaces, a 
new multi-purpose room with subterranean parking, renovations to existing buildings on the site 
and reconfiguration of the traffic circulation patterns through the campus.  The proposed 
construction would occur in four phases over an approximate 5-year period. 
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2.0  GEOLOGY AND GROUNWATER  

 
2.1 REVIEW OF PREVIOUS STUDIES 

We have not been able to locate any site-specific geotechnical studies for the subject site. 
Published and unpublished geologic maps (Lamar, 1970; Dibblee, 1989; Yerkes and Campbell, 
2005; Yerkes, 1997) and reports (CH2MHILL, 2009; City of Pasadena, 2004) were reviewed as 
part of this study. Detailed information regarding geological conditions including physiography, 
formations and seismicity within the subject project site are provided in the following sections. 
 
2.2 GEOLOGICAL SETTING 

The site area is within the San Gabriel Valley. The part of the valley north of the Raymond Fault 
escarpment is commonly referred to as the Raymond Basin. The Valley is bordered by the 
southern San Rafael Hills and Repetto Hills on the west, the San Gabriel Mountains to the north, 
and the Puente Hills and San Jose Hills on the south and east. The project site is at the southern 
margin of the Western Transverse Ranges physiographic province. The Western Transverse 
Ranges province is dominated by east-west trending mountain ranges and valleys. This 
orientation contrasts with the predominantly north-south trend of mountains in the rest of 
California. 
 
The Repetto Hills consists of a group of small hills and valleys between the Santa Monica 
Mountains/ Elysian Hills and the Puente Hills (Peninsular Ranges) on the southeast. The Repetto 
Hills include Mount Washington, Monterey Park Hills, and the Montebello Hills, as well as 
several unnamed hills along the western edge of the San Gabriel Basin.  
 
Regional geologic maps (Lamar, 1970; Dibblee, 1989; Yerkes and Campbell, 2005) indicate that 
the project area is underlain by Quaternary-age (less than 2 million years old) non-marine 
alluvium, Tertiary (approximately 2- to 16-million years old) marine sedimentary rocks intruded 
by volcanics, and at depth a Mesozoic (over 100 million years old) crystalline basement complex 
of igneous and metamorphic rocks. Figure 2 shows regional geology within the project site. 
 
Quaternary Alluvium: The alluvial materials generally consist of unconsolidated interbedded 
lenses and /or discontinuous layers of fine-grained soil (clay and silt) and coarse-grained 
materials (sand and gravel) that generally increase in strength with depth (Dibblee, 1989). 
Alluvium is present in the western portion of the site. Cobble-size rocks are common within the 
alluvium and some boulders may be scattered throughout the unit.  
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Topanga Formation: The middle Miocene-age Topanga Formation is composed of marine 
siltstones, mudstones, sandstones and conglomerates locally intruded with volcanic. The unit 
ranges from thinly to thickly bedded with interbedding of the fine and coarse-grained sediments. 
The Topanga Formation is likely exposed in the eastern portion of the site. The formation shows 
general trend of northwest-southeast direction with northeast dip direction. Figure 3 provides 
local geology within the subject project site. 
 
2.3 REGIONAL AND LOCAL FAULTS 

Maps of designated Earthquake Fault Zones have been published by the California Geological 
Survey in accordance with the Alquist-Priolo Special Studies Zones Act of 1972, which regulates 
development near active faults. Based on our review of these maps, (CGS, 1977) the site does 
not lie within an Alquist-Priolo (AP) Earthquake Fault Zone.  In general terms, fault related 
ground surface displacement; either sudden as in an earthquake or gradual as in fault creep is 
caused when strain energy in rocks is released by movement along a plane of weakness.  Surface 
rupture usually occurs along the traces of known active or potentially active faults, although 
many historic events have occurred on faults not previously known to be active. 
 
Strong to severe ground shaking will be experienced in the project area if a large magnitude 
earthquake occurs on one of the nearby active or potentially active faults and should be 
anticipated within the life expectancy of the structure. 

The site is located in southern California which is considered by most geologists as a seismically 
active region.  Seismic risk can be considered high as compared to other areas of California 
because of the proximity to local active faulting.  Known active and potentially faults are 
classified by USGS (USGS, 2012).  Several faults are in the general area of the project site. 
Active and potentially active faults within the radius of 30 miles are provided in Figure 4, Fault 
Map. The following Table also shows characteristics of the faults such as type, maximum 
magnitude, closest distance and geographical position from the subject project site. 
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TABLE 1. ACTIVE AND POTENTIALLY ATIVE FAULTS  

Name Type 
Maximum 
Magnitude 

(MMax) 

Closest 
Distance 

(mile) 

Position 
 from the Project Site 

Raymond Fault Reverse 6.7 0.3 South 

Eagle Rock Fault Reverse 6.8 0.8 North 

Verdugo Fault Reverse 6.8 3 Northwest 

Sierra Madre Fault Zone Reverse 7.2 5.2 North 

Puente Hills  Thrust 6.9 NA South-Southwest 

Hollywood Fault Strike Slip 6.6 5.7 West Southwest 

Elsinore Fault Zone, Whittier Section                 
(Whittier Fault) 

Strike Slip 6.9 11.3 Southeast 

Newport-Inglewood- Rose Canyon Fault-
North Los Angeles Basin Section 

Strike Slip 7.2 14.6 Southwest 

Palos Verdes Fault Zone, Palos Verdes 
Hills Section (Palos Verdes Hills Fault) 

Strike Slip 7.2 25.2 Southwest 

San Andreas Fault Zone, Mojave Section                   
(Little Rock Fault) 

Strike Slip 7.9 27.9 Northwest 

 

The closest known active fault is the Raymond Fault, located approximately 0.3 miles south of 
the site. 
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MITIGATION 

In general, based on review of available regional data and published reports potential for 
presence of active faulting and risk of ground rapture at project site is low reducing the potential 
impact of ground rapture to less than significant.  

2.4 GROUNDWATER 

The subject area is in the southern part of Pasadena Quadrangle/northern part of Los Angeles 
Quadrangle where historically highest groundwater was not identified (CDMG, 1999). 
Groundwater on site may be present as seepage at the toe of natural slopes or local water trapped 
in more permeable deposits and can be expected to fluctuate both seasonally and from year to 
year.  Fluctuations in the groundwater level may occur due to variations in precipitation, flow in 
nearby creeks, irrigation practices at the site and in the surrounding areas, climatic conditions, 
pumping from wells, and possibly as the result of other factors.   
 
MITIGATION 
 
A site-specific geotechnical study should address the groundwater at the site and provide a 
standard of practice mitigation to handle groundwater during construction for the site. A series of 
standard canyon and subsurface subdrains may be installed to reduce the risk associated with 
groundwater. The implementation of the proposed mitigation measures will reduce the potential 
impact to less than significant. 
 

3.0  SEISMIC STUDIES AND GEOLOGICAL HAZARDS 
3.1 SITE CHARACTERIZATION – SITE CLASS 

The subsurface soil profile at the site can be classified from a seismic standpoint based on the 
geological conditions anticipated within the upper 100 feet of the site. It is our opinion that site 
soil profile corresponds to Site Class D as per Section 1613.3.2 of the 2013 California Building 
Code (CBC 2013). 
 
3.2 SEISMIC DESIGN PARAMETERS  

For design of the structures based on the seismic provisions of the CBC 2013, we recommend 
the parameters in the following Table 2: 
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TABLE 2. SEISMIC DESIGN PARAMETERS 

Seismic Item Value CBC Reference 

Site Class  D Section 1613.3.2  

Site Coefficient Fa  1.0 Table 1613.3.3 (1)  

Ss  2.759 Figure 1613.3.1 (1)  

SMS  2.759 Section 1613.3.3  

SDS  1.839 Section 1613.3.4  

Site Coefficient Fv  1.5 Table 1613.3.3 (2)  

S1  2.759 Figure 1613.3.1 (2)  

SM1  1.497 Section 1613.3.3  

SD1  0.998 Section 1613.3.4  

Site Coordinates:       Latitude: 34.124929° N            Longitude: 118.174668° W 
 

3.3 GROUND SHAKING    

Although ground rupture is not considered to be a major concern at the subject site, the site will 
likely be subject to moderate to severe seismic shaking during its lifetime. Some degree of 
structural damage due to stronger seismic shaking should be expected at the site, but the risk can 
be reduced through adherence to seismic design codes. For the purposes of this report an 
acceleration of 0.628g may be used for the design peak ground acceleration. This acceleration is 
based on the requirements addressed in Section 1803A.5.12 of CBC 2013. 
 
MITIGATION 
 
The design of building and proposed improvements will be in accordance with applicable City 
ordinances and policies and consistent with the most recent version of California Building Code, 
which requires structural design that can accommodate ground accelerations expected from 
known active faults. A site-specific seismic study should refine the above Seismic Design 
Parameters for final structural design to reduce potential impact for ground shaking to less than 
significant. 
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3.4 SOIL LIQUEFACTION 

Soil liquefaction is a state of temporary soil particle suspension caused by loss of strength due to 
pore pressure increase resulting from cyclic stress application induced by earthquakes, and the 
resultant drop in effective stress and soil shear strength.  Liquefaction normally occurs in 
saturated granular soils, such as sands, in which the strength is purely frictional.  Soils most 
susceptible to liquefaction are saturated, loose, uniformly graded, fine-grained sand deposits.  
However, liquefaction has occurred in soils other than clean sands.  Silty sands and sandy silts 
have also been reported to be susceptible to liquefaction or partial liquefaction.  The occurrence 
of liquefaction is generally limited to soils located within about 50 feet of the ground surface.  
Primary factors affecting the potential for a soil to undergo liquefaction include: 
 

1) Depth to groundwater; 
2) Soil type; 
3) Relative density of the soil and initial confining (overburden) pressure; 
4) Intensity and duration of ground shaking. 

 
Potential problems associated with soil liquefaction include ground surface settlement, loss of 
foundation bearing support strength, and lateral spreading.  Ground surface settlement due to 
densification of the liquefied soils can be approximated using procedures developed by 
Tokimatsu and Seed (1987) and Ishihara and Yoshimine (1992).  While confinement of saturated 
sand layers is required for liquefaction to occur, a phenomenon referred to as sand boils is the 
primary cause for catastrophic failure of building foundations.  Sand boils occur when the 
sudden compression of groundwater in a layer of saturated, clean, loose sand builds up sufficient 
pressure to rupture up through the upper soil mantle to the ground surface.  When this occurs, 
displacement of the liquefied sand results in the sudden loss of support of structures supported by 
shallow foundations. 
 
The project site has been mapped as being within a zone susceptible to liquefaction as designated 
by the State of California (CGS, 1999).  
 
MITIGATION 
 
To mitigate the potential liquefaction hazards all loose and unsuitable alluvium material should 
be identified through a site specific geotechnical study and such soils should be removed and 
replaced with engineered fill. The implementation of the proposed mitigation measures will 
reduce the potential impact to less than significant.  
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3.5 SEISMICALLY INDUCED SETTLEMENT OF UNSATURATED SANDS 

In addition to the settlement of sand deposits that undergo liquefaction, strong seismic shaking 
can also cause settlement or compaction of sands above the groundwater as well. Seismic-
induced settlement of sands above the groundwater can potentially result in settlement of the 
ground surface. The total settlement under the design seismic scenario for shallow young 
alluvium with the project site needs to be addressed. 
 
MITIGATION 
 
To mitigate the settlement of unsaturated sands all loose and unsuitable soils should be removed 
and replaced with engineered fill. The implementation of the proposed mitigation measures will 
reduce the potential impact to less than significant.  
 

3.6 LATERAL SPREADING 

Lateral spreading happens when surficial soil moves in a direction parallel to the ground surface 
due to liquefaction of underlying subsurface soils layers.  Lateral spreading usually occurs where 
the ground surface has a slope less than 6 percent and may result in damage to structures or other 
improvements due to differential lateral movements (Naeim, 1989).   
 
MITIGATION 
 
To mitigate the lateral spreading due to liquefaction all loose and unsuitable soils should be 
removed and replaced with engineered fill. The implementation of the proposed mitigation 
measures will reduce the potential impact to less than significant.  
 

3.7 GROUND LURCHING 

Ground lurching is movement of the ground surface during seismic event, resulting in cracks and 
ridges developing perpendicular to the slope face. Areas underlain by thick alluvium with loose 
granular soils or clay soils with high moisture are susceptible to ground lurching. Ground 
lurching often causes damage to lightly loaded structures such as pavements, walkways, 
pipelines, and other near-surface improvements located within the failure zone. Ground lurching 
potential should be evaluated within the project site. 
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MITIGATION 
 
All loose and unsuitable soils should be removed and replaced with engineered fill. The 
implementation of the proposed mitigation measures will reduce the potential impact to less than 
significant. 
 

3.8 SLOPE STABILITY 

The project site has not been mapped as being within a zone susceptible to landslide as 
designated by the State of California (CDMG, 1999).  The natural slopes on and near the site 
appear to show generally good slope stability based on visual inspection. Geologic maps 
(Dibblee, 1989a Dibblee1989b; Yerkes, 1997) indicate that the regional trend of bedding is 
generally favorable to slope stability at the site. However slope stability conditions should be 
evaluated for the areas of the site that are planned to be developed within the slope areas. 
 
MITIGATION 
 
The slope stability conditions for the existing and manufactured slopes on site and surrounding 
areas should be evaluated during the site- specific geotechnical study. The necessary mitigation 
measures may consist of setbacks, retaining walls, stability fills and subdrains. Implementation 
of the proposed mitigation measures will reduce the potential impact to less than significant. 
 
 

4.0  GEOTECHNICAL CONSIDERATIONS 
4.1 EXPANSIVE SOILS 

Expansive soils swell or heave with increases in moisture content and shrinks with decreases in 
moisture content. Foundations for structures constructed on expansive soils require special 
design considerations. In general onsite soils deposits consist of unconsolidated interbedded 
lenses and /or discontinuous layers of fine-grained soil (clay and silt) and coarse-grained 
materials (sand and gravel) that generally increase in strength with depth. The clay and silt 
fractions are anticipated to be moderately expansive. 
 
MITIGATION 
 
Pre-moistening of expansive foundation subgrade among other design measures such as use of 
capillary break under slabs and thickened slabs can reduce potential and effects of the 
shrink/swell cycles.  
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Implementation of the above mitigation measures would reduce the impacts of expansive soils to 
less than significant. 
 

4.2 EXISTING FILL 

Uncontrolled and undocumented artificial fills present on site are considered to be unsuitable for 
support of structures and other improvements. This is typically due to any number of reasons 
which include but not limited to: high voids which may collapse or consolidate upon loading; 
high organics which decay leaving additional voids or high moisture soils which compress; 
inconsistent mixtures of fill which may perform differently; uneven expansion potential which 
may result in differential movement of foundation elements, and more. Therefore, the standard 
practice in the industry typically dictates that these types of fills not be relied on for structural 
support of foundations and slabs. 
 
MITIGATION 
 
Typical mitigation measures for handling uncontrolled and undocumented artificial fill 
indentified through a site specific geotechnical investigation ranges from total removal to 
specially designed structural elements or in-situ treatments. Implementation of such measures 
would reduce the impacts of uncontrolled fill to less than significant. 
 
  

5.0  CONCLUSIONS AND RECOMMENDATIONS 
The site is considered geotechnically suitable for the proposed development subject to following 
recommendations:  
 
1.   Submittal of a site-specific, design level geotechnical investigation for the proposed 
development prepared by a registered geotechnical engineer. The investigation shall comply with 
all applicable state and local code requirements and: 

 
a)   Include an analysis of the expected ground motions at the site from known active 
faults using accepted methodologies; 
 
b)  Determine structural design requirements as prescribed by the most current version of 
the California Building Code, including applicable City amendments, to ensure that 
structures can withstand ground accelerations expected from known active faults; 

 
c)   Determine the final design parameters for walls, foundations, foundation slabs, 
utilities, roadways, parking lots, sidewalks, and other surrounding related improvements; 
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2.   Project plans for foundation design, earthwork, and site preparation shall incorporate all of 
the mitigations in the site specific investigations. 

 
3.   The project structural engineer shall review the site specific investigations, provide any 
additional necessary mitigation to meet Building Code requirements, and incorporate all 
applicable mitigations from the investigation in the structural design plans and shall ensure that 
all structural plans for the project meet current Building Code requirements. 

 
4.   The City Building Services Division registered geotechnical engineer or third-party 
registered engineer retained to review the geotechnical reports shall review each site-specific 
geotechnical investigation, approve the final report, and require compliance with all geotechnical 
mitigations contained in the investigation in the plans submitted for the grading, foundation, 
structural, infrastructure and all other relevant construction permits. 

 
5.   The City Building Services Division shall review all project plans for grading, foundations, 
structural, infrastructure and all other relevant construction permits to ensure compliance with 
the applicable geotechnical investigation and other applicable Code requirements. 
 

 
6.0  CLOSURE 

 
This report is intended for the use by Willdan Engineering and City of Pasadena for support of an 
Initial Study Checklist and Mitigated Negative Declaration for the Hillsides Home for Children 
Master Development Plan Project, at the locations indicated on Figure 1, Site Location Map. 
 
The findings and recommendations contained in this report are based on the results of our site 
visit and review of available published and unpublished reports, listed as references.  
Services performed by Willdan Geotechnical have been conducted in accordance with generally 
accepted professional geotechnical engineering principles and practices at this time.  No other 
representation, express or implied, and no warranty or guarantee is included or intended. 
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