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5.6 GEOLOGY AND SOILS 

5.6.1 METHODOLOGY 

This section analyzes potential geologic and seismic hazards in the project area that may affect 
proposed facilities and improvements in the WNDBRA. Information presented in this section is 
derived primarily from published documents and studies for the project area, as noted 
throughout this section. 

5.6.2 EXISTING CONDITIONS 

Regulatory Setting 

Laws, regulations, and codes have been established to ensure that proper precautions are 
taken in advance of development to prevent unreasonable levels of damage, injuries, or 
fatalities from seismic or geologic hazards. The primary regulatory measures that are relevant to 
the proposed project include: 

• International Building Code; 

• Alquist-Priolo Special Studies Zones Act/Alquist-Priolo Earthquake Fault Zoning Act; 

• Seismic Hazards Mapping Act; 

• California Building Code; and 

• Los Angeles County Building Code (Title 26 of the County Code).  

Federal 

International Building Code 

The International Building Code (IBC) is the national model building code. The 2006 IBC is the 
most recent edition of the International Building Code, which was incorporated into the 2007 
California Building Code, and currently applies to all structures being constructed in California 
(ICC 2010). The national model codes are incorporated by reference into the building codes of 
local municipalities, such as the California Building Code and the County’s Building Code, and 
are discussed below.  

State  

Alquist-Priolo Earthquake Fault Zoning Act  

The 1971 San Fernando Earthquake in Southern California resulted in the development of the 
Alquist-Priolo Special Studies Zones Act of 1972. The Act was renamed in 1994 to the 
Alquist-Priolo Earthquake Fault Zoning (A-P) Act. The California Geological Survey’s (CGS’) 
Special Publication 42 includes the provisions of the Act and an index to maps of Earthquake 
Fault-Rupture Zones (formerly Alquist-Priolo Special Study Zones), as well as current revisions 
to these two documents (including Supplements 1 and 2 added in 1999 and Supplement 3 
added in 2003).   

Earthquake Fault-Rupture Zones have been delineated to prevent the construction of urban 
development across the trace of known active faults. The boundary of these fault zones are 
approximately 500 feet from major active faults and 200 to 300 feet from well-defined minor 
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faults, referred to as Alquist-Priolo Earthquake Hazard Zones (APEHZ). The State Geologist 
defines an active fault as a fault that has previously had surface displacement within the 
Holocene Period (the last 11,000 years). A potentially active fault is defined as any fault that has 
had surface displacement during Quaternary time (last 1,600,000 years) but not within the 
Holocene period. 

Land subdivisions and habitable structures consisting of four units or more that are proposed 
within APEHZ are required to perform detailed fault investigations so that engineering geologists 
can mitigate the surface rupture and ground shaking hazards associated with active faults.  

Seismic Hazards Mapping Act  

The Seismic Hazards Mapping Act of 1990 (Public Resources Code §§2690–2699.6) directs the 
State of California Department of Conservation to identify and map areas subject to earthquake 
hazards (such as liquefaction, earthquake-induced landslides, and amplified ground shaking). 
Passed by the State legislature after the 1989 Loma Prieta earthquake, the Seismic Hazards 
Mapping Act was aimed at reducing the threat to public safety and minimizing potential loss of 
life and property in the event of a damaging earthquake event. A product of the resultant 
Seismic Hazards Mapping Program, Seismic Zone Hazard Maps identify Zones of Required 
Investigation, which are those with potential seismic hazards; most developments designed for 
human occupancy planned within these zones must conduct site-specific geotechnical 
investigations to identify the hazard and to develop appropriate mitigation measures prior to 
permitting by local jurisdictions.  

California Building Code  

The California Building Code (CBC) is promulgated under the California Code of Regulations 
(CCR), Title 24, Parts 1 through 12 (also known as the California Building Standards Code), and 
is administered by the California Building Standards Commission (CBSC). The CBSC is 
responsible for administering California’s building codes, which includes adopting, approving, 
publishing, and implementing codes and standards. The CBC is a compilation of three types of 
building standards from three different origins: 

• Standards adopted by State agencies without change from the national model codes 
(e.g., the IBC). 

• Standards adapted from the national model code standards to meet California 
conditions. 

• Standards authorized by the California legislature not covered by the national model 
codes that are adopted to address concerns particular to California (e.g., the 
specification of a Certified Engineering Geologist rather than an engineering geologist).  

The national model code standards adopted into Title 24 apply to all occupancies in California 
except for modifications adopted by State agencies and local governing bodies. Facilities and 
structures such as power plants, freeways, emergency management centers (e.g., traffic 
management and 911 centers), and dams are regulated under criteria developed by various 
California and federal agencies. The current version of the CBC is the 2007 triennial edition 
(2007 CBC). 
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Part 5 of the California Building Code (Title 24 of the CCR) is the California Plumbing Code, 
which provides standards for the design and construction of water and sewer systems, storm 
drains, and recycled water system in buildings. It prohibits connection to a septic tank in areas 
served by a public sewer system and requires the proper abandonment of septic tanks, 
cesspools, and seepage pits.  

County 

County of Los Angeles Building Code 

The County of Los Angeles Building Code (County Building Code) is promulgated under Title 26 
of the Los Angeles County Code. The County Building Code incorporates (and adopts 
by reference) the 2007 California Building Code described above. Certain chapters or sections 
of the County Building Code specifically pertain to construction in areas that present seismic 
risks and would therefore apply to the future development activities in the WNDBRA. These 
requirements are described below. 

• Chapter 1, Section 110.2, Geotechnical Hazards, restricts building and grading activities in 
areas where geotechnical hazards (such as landslides, settlement, and slippage) may be 
activated or increased as a result of project activities. Project applicants are generally 
required to submit an Engineering Geology Report and/or Soils Engineering Report to 
indicate how a potential hazard would be eliminated or mitigated prior to the use or 
occupancy of the land.  

• Chapter 1, Section 111, Engineering Geology and Soils Engineering, empowers the 
Building Official to require an Engineering Geology Report, a Soils Engineering Report, or 
both reports in cases where geotechnical hazards at a site warrant the need for a safety 
evaluation. The Engineering Geology Report or Soils Engineering Report must contain a 
finding regarding the safety of the building site for the proposed structure against hazards 
from landslides, settlement, or slippage and a finding regarding the effect that the 
proposed building, grading, or construction would have on the geotechnical stability of 
property outside the building site. 

• Chapter 16, Structural Design, describes the requirements for construction of structures for 
each Seismic Zone (1 though 4). The WNDBRA, like Southern California in its entirety, is 
located within Seismic Zone 4, the highest risk seismic zone. These building requirements 
are in addition to all other requirements of the CBC.  

• Chapter 17, Structural Tests and Inspections, allows the Building Official to observe and/or 
test the structural integrity of certain building components when specified seismic 
conditions are met.  

County Grading Guidelines 

The Los Angeles County Department of Public Works (LACDPW), Building and Safety Division 
has adopted grading guidelines to provide information to homeowners, contractors, and 
engineers for the preparation and processing of grading permit applications. The guidelines 
require that the grading and drainage plan for a development be designed to eliminate an 
inundation, overflow, or erosion hazard. The grading plans should also include provisions for 
storm water flows to prevent erosion and sediment transport onto adjacent properties, adjacent 
roadways, storm drain systems, and natural drainage courses during the rainy season. It calls 
out the need for local Stormwater Pollution Prevention Plans (SWPPP) for National Pollutant 
Discharge Elimination System (NPDES) compliance. 
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Local 

City of Pico Rivera Building Code 

Title 15 of the Pico Rivera Municipal Code contains the City’s building and construction 
regulations. This Title adopts the 2007 CBC and other related technical building codes with 
minor amendments and revisions to address local conditions.    

Environmental Setting 

Whittier Narrows is a natural divide that lies between the Puente Hills (to the southeast) and the 
Montebello Hills (on the west) along the southern boundary of the San Gabriel Valley. This gap 
is approximately two to three miles wide along the east-west trending chain of hills that 
separates the San Gabriel Valley on the north from the coastal plains of Los Angeles County on 
the south (USACE 1996).  

The San Gabriel Valley is underlain by Younger alluvium (Qal), which consists of alluvial 
material that is 800 feet thick or more that was deposited by stream erosion from the San 
Gabriel Mountains. The alluvium is unconsolidated and made up of sand, gravel, and cobbles 
(USACE 1996).   

The topography within the WNDBRA site is relatively flat with an approximate 40-foot elevation 
difference across the entire site. Ground elevations in the WNDBRA range from approximately 
240 feet above mean sea level (msl) at the eastern corner (San Gabriel River and San Jose 
Creek), to 230 feet above msl at the northwestern corner (Rio Hondo at Fern Avenue), to 
200 feet above msl at the southern boundary along the dam. The majority of the WNDBRA has 
elevations between 200 and 205 feet above msl, with a general slope to the southwest. 
Localized depressions and changes in elevation are present at the lakes, dry ponds, earthen 
berms, levees, and channels within the WNDBRA (USGS 1981).  

The Seismic Hazard Zones Map of the California Department of Conservation, Division of Mines 
and Geology (DMG) shows landslide hazards at the Montebello Hills and Puente Hills, but not 
within the WNDBRA. However, liquefaction hazards are identified throughout the WNDBRA due 
to high groundwater levels (DMG 1999).  

Soils 

The U.S. Department of Agriculture’s (USDA’s) Report and General Soil Map for Los Angeles 
County identifies soil associations in the WNDBRA as consisting primarily of Tujunga-Soboba 
soils along the Rio Hondo and San Gabriel River, Chino soils at the northwestern section, and 
Hanford soils at the northeastern and southeastern sections (USDA 1969).  See Exhibit 5.6-1 
for the soil associations overlying the WNDBRA.  

The Tujunga-Soboba soil association is comprised of up to 60 percent Tujunga soils and 
30 percent Soboba soils, with the remaining 10 percent consisting of sandy and cobble material 
in the beds of intermittent streams. They are found in nearly level to gently sloping alluvial fans. 
Tujunga soils consist of brownish gray or grayish brown sand or loamy fine sand. They are 
somewhat excessively drained and have rapid soil permeability. They are slightly acid to mildly 
alkaline. Soboba soils have a surface layer of pale brown, neutral, very cobbly, very fine sandy 
loam about three inches thick, with a pale brown and light brownish gray, very cobbly, loamy 
coarse sand underneath. Gravel and cobble make up 35 percent of the soil. Tujunga-Soboba 
soils have low shrink-swell potential and low corrosivity. They have slight limitations for shallow 
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In addition to seismic ground shaking, secondary seismic hazards include several types of 
ground failure that can occur as a result of severe ground shaking. These hazards can include 
landslides, ground subsidence, ground lurching, liquefaction, and soil strength loss. The 
probability for each type of ground failure depends on the severity of the earthquake, the site’s 
distance from the fault, the topography, and subsoil and groundwater conditions, among other 
factors.  

As shown in Exhibit 5.6-3, the project site is identified as susceptible to earthquake-induced 
liquefaction, but not to landslides, on the State of California Seismic Hazard Zone Map, El 
Monte Quadrangle prepared by the DMG (1999). Thus, all proposed facilities and improvements 
within the WNDBRA would not be subject to landslide hazards but would be subject to 
liquefaction hazards in the event of an earthquake.   

While a geotechnical investigation would be prepared for individual facilities and improvements 
(SC 5.6.1), the study would need to consider the liquefaction potential of underlying soils and 
provide appropriate recommendations to prevent liquefaction hazards (Mitigation Measure [MM] 
5.6.1). Design and construction of proposed facilities and improvements in accordance with the 
recommendations of the geotechnical investigation would reduce hazards to less than 
significant levels. 

Soil Erosion  

Threshold 5.6.2: Would the project result in substantial soil erosion or the loss of 
topsoil? 

Because the WNDBRA is relatively flat, the potential for major erosion is low.  Erosion hazards 
are present at the foot of the Montebello Hills, where no facilities or improvements are 
proposed. The largest source of erosion and topsoil loss anticipated at the WNDBRA would be 
from unpaved areas and during ground disturbance (i.e., grading, excavation, and 
trenching activities). 

As stated in SC 5.6.4, the County’s Grading Guidelines require that grading and drainage plans 
be designed to eliminate an erosion hazard and prevent erosion and sediment transport onto 
adjacent properties, adjacent roadways, storm drain systems, and natural drainage courses 
during the rainy season. Compliance with these guidelines will prevent substantial soil erosion 
from proposed facilities and improvements under the MDPI. 

As discussed further in Section 5.8, Hydrology and Water Quality, individual projects at the 
WNDBRA with a ground disturbance area of one acre or more would require coverage under 
the NPDES General Construction Permit. Construction Best Management Practices (BMPs) 
would have to be implemented on the project site as identified in the SWPPP to minimize 
erosion in accordance with NPDES requirements, as described in SC 5.8.2. Parking areas (with 
over 5,000 square feet of impervious area or 25 or more parking spaces) and improvements 
creating 2,500 square feet of impervious areas (i.e., skate park, amphitheater, splash park, and 
welcome center) in or near an environmentally sensitive area would also need to comply with 
the County’s Standard Urban Stormwater Management Plan (SUSMP), as discussed 
under SC 5.8.3.  

Erosion would lead to the transfer of loose soils and sediments from individual project sites into 
adjacent areas or ultimately into the conservation pool of the WNDBRA for settlement. Thus, 
soil erosion would be internal to the site and would be considered less than significant. 
No mitigation is required. 
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Geologic Hazards 

Threshold 5.6.3: Would the project be located on a geologic unit or soil that is 
unstable, or that would become unstable as a result of the project, 
and potentially result in on- or off-site landslide, lateral spreading, 
subsidence, liquefaction or collapse? 

With the relatively flat topography, no landslide hazards are present in the WNDBRA. 
Liquefaction hazards would be reduced to less than significant levels, as discussed above. 

The potential for lateral spreading, subsidence, and collapse in the WNDBRA is not known. 
Subsidence is the compaction of the ground when large amounts of ground water or oil have 
been withdrawn from fine-grained sediments or when underlying limestone deposits dissolve. 
Oil drilling, groundwater extraction, agricultural uses, and peat oxidation may cause subsidence. 
Since these have occurred on the site, subsidence hazards may be present.   

Lateral spreading is a liquefaction-induced landslide of a fairly coherent block of soil and 
sediment deposits that move laterally (along the liquefied zone) by gravitational force, 
sometimes on the order of ten feet, often toward a topographic low (such as a depression or a 
valley area). There are liquefaction hazards in the WNDBRA and lateral spreading may 
also occur. 

Collapsible soils undergo a volume reduction when the pore spaces become saturated, causing 
loss of grain-to-grain contact and possibly dissolving of interstitial cement holding the grains 
apart. The weight of overlying structures can cause uniform or differential settlement and 
damage to foundations and walls. The most likely locations for collapsible soils in the WNDBRA 
are the Rio Hondo, the San Gabriel River, and other washes and drainage channels on the site. 

Because the location and specifications of individual development projects are not fully defined 
in the WNDBRA MDPI, site-specific soil characteristics and geologic hazards that could 
constrain development without application of engineering measures cannot be verified. 
However, the types of projects primarily proposed for construction in the WNDBRA do not 
involve structures (soccer fields, habitat restoration, natural area river parks, river crossings, 
trails, signage) or involve small and/or non-habitable structures (picnic shelters, benches, 
performance pavilions, splash park, and welcome center) that would not pose a substantial risk 
of adverse effects in the event of lateral spreading, subsidence, or soil collapse. Still, the 
patrons and employees of the amphitheater may be exposed to hazards due to lateral 
spreading, subsidence, or soil collapse in the event of structural damage.   

The design and construction of all proposed structures and infrastructure would be subject to 
the requirements of the County of Los Angeles Building Code or City of Pico Rivera Building 
Code, which incorporate the California Building Code by reference. Specifically, conformance 
with building code requirements includes the preparation of an Engineering Geology Report 
and/or Soils Engineering Report to identify and mitigate any site-specific geotechnical hazards, 
as described in SC 5.6.1. Compliance with building code requirements (SC 5.6.2) would ensure 
that potential seismic and geologic constraints at individual sites are evaluated and are 
considered in the project design and construction, and ensure that neither people nor structures 
are exposed to significant geologic hazards. Less than significant impacts would occur, and no 
mitigation is required. 
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Soil Expansion 

Threshold 5.6.4:  Would the project be located on expansive soil, as defined in 
Section 1802.3.2 of the 2007 California Building Code, creating 
substantial risks to life or property? 

Tujunga-Soboba soils are found along the Rio Hondo and San Gabriel River and have low 
shrink-swell potential. Chino soils at the northwestern section have moderate shrink-swell 
potential. Hanford soils at the northeastern and southeastern sections of the WNDBRA have low 
shrink-swell potential.   

Thus, proposed facilities and improvements at the northwestern section of the WNDBRA 
(in Areas A, B and C, the western section of Area D) on sites underlain by Chino soils would be 
exposed to soil expansion hazards. The recreational facilities could include natural area river 
parks, river crossings,  an amphitheater, soccer fields, a skate park or court sports,, disc golf 
areas, and a technical mountain bike facility. Proposed improvements in this area include Green 
Streets, traffic calming measures, entry signage, and storm water BMPs at retrofitted facilities. 
Most open fields and at-grade facilities would not be adversely impacted by expansive sols. 
However, structures for the proposed amphitheater and skate park or court sports may be 
subject to soil expansion that could pose structural hazards and a potential for personal injury. 

While a geotechnical investigation would be prepared for individual facilities and improvements 
(SC 5.6.1), the study would need to consider the soil expansion potential of underlying soils and 
provide appropriate recommendations to prevent soil expansion hazards (MM 5.6.2). 
Design and construction of proposed facilities and improvements in accordance with the 
recommendations of the geotechnical investigation would reduce hazards to less than 
significant levels. 

Proposed programs that would not be adversely affected by expansive soils include habitat 
restoration, water quality treatment, storm water BMPs, and reintroduction of native species. 

Septic Tank Limitations 

Threshold 5.6.5:  Would the project have soils incapable of adequately supporting the 
use of septic tanks or alternative wastewater disposal systems 
where sewers are not available for the disposal of wastewater? 

Chino soils at the northwestern section of the WNDBRA have severe limitations for septic tank 
fields. However, the WNDBRA is within the service area of the Sanitation Districts of 
Los Angeles County (LACSD), with District No. 2 serving the southern section; District No. 15 
serving the northern portion; and District No. 18 serving the southeastern edge (LACSD 2010). 
There are existing septic tanks serving the restrooms near Legg Lake at the central section of 
the WNDBRA (USEPA 2010). However, no new septic tanks are proposed by the MDPI. The 
proposed facilities that would be developed in the WNDBRA and that would generate 
wastewater would be connected to and served by the existing municipal wastewater system that 
is maintained by the Los Angeles County Consolidated Sewer Maintenance District, as required 
by the California Plumbing Code (SC 5.6.3). There would be no impact related to the use of 
septic tanks or alternative wastewater disposal systems.  
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5.6.5 CUMULATIVE IMPACTS 

Geology and soils impacts are generally site specific and there is typically little, if any, 
cumulative relationship between the development of individual projects on separate sites. One 
development would not alter geologic events or soil features/characteristics (such as ground 
shaking, seismic intensity, or soil expansion) at another site, nor change geologic conditions or 
hazards at off-site locations.  

However, geologic and seismic conditions are regional in nature and affect large areas rather 
than individual parcels. Proposed facilities and improvements at the WNDBRA and other 
development projects in the surrounding area and in the San Gabriel Valley would involve 
grading and excavation activities on individual sites, which would result in changes to the 
existing topography of the project area. Development sites that are relatively flat would remain 
flat, while hillside development would feature cut and fill, manufactured slopes, and changes in 
the natural topography. Compliance with the pertinent building codes and the recommendations 
of individual geotechnical investigations would reduce geologic hazards to new development. 

Earthquake faults that would pose surface rupture hazards to developments proposed over the 
fault trace in the San Gabriel Valley include the Whittier, Sierra Madre, Newport-Inglewood, and 
Santa Monica-Raymond faults; the Upper Elysian Park and Puente Hills Blind Thrusts; 
and other regional faults. However, compliance with the APEHZ Act and the building regulations 
of other local jurisdictions would minimize surface rupture hazards to new development in the 
San Gabriel Valley, including the WNDBRA.  

Ground shaking hazards due to regional earthquake events could lead to the damage of 
buildings, parking lots, and utility lines; resulting fires, falling objects, and other structural 
hazards could cause property damage and personal injuries. These ground shaking hazards are 
not unlike the potential hazard in other areas of the region. Depending on the magnitude of the 
earthquake, distance to the development site, underlying soil conditions, and structural strength 
of structures and infrastructure, ground shaking hazards may be significant.  

Proposed facilities and improvements at the WNDBRA and future development in the 
surrounding area would be designed and built in accordance with applicable standards in 
the California Building Code and the individual building regulations of local jurisdictions, 
including pertinent seismic design criteria. This will allow structures to withstand ground shaking 
and maintain hazards at acceptable levels.  

Site-specific geologic hazards would be addressed by the geotechnical investigation required by 
individual cities and the County for each development proposal. This investigation would identify 
the geologic and seismic characteristics on a site and provide guidelines for engineering design 
and construction to ensure the structural integrity of proposed development. Compliance of 
individual projects with the recommendations of the geotechnical investigation would prevent 
hazards associated with unstable soils, landslide potential, lateral spreading, liquefaction, soil 
collapse, expansive soils, soil erosion, and other geologic issues. No cumulative adverse 
impacts are expected. 

Proposed facilities and improvements at the WNDBRA would connect to a public sewer system, 
but new development in other areas of the Valley may utilize septic tanks or alternative 
wastewater disposal systems in areas without sewer service. Compliance with the Los Angeles 
Regional Water Quality Control Board’s (RWQCB’s) regulations and the California Plumbing 
Code would prevent hazards associated with soils incapable of supporting septic systems. 
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With compliance with existing regulations and implementation of geotechnical and engineering 
practices related to seismic and geologic hazard reduction, structural integrity, and soil 
management, geologic and soils impacts on future development in the San Gabriel Valley are 
not expected to be cumulatively significant. 

5.6.6 MITIGATION PROGRAM 

To reduce or avoid significant adverse impacts related to liquefaction and soil expansion, the 
following mitigation measures are required: 

MM 5.6.1 The Engineering Geology Report or Soils Engineering Report that would be 
prepared for individual facilities and improvements in the WNDBRA shall 
determine liquefaction hazards at individual sites and provide appropriate 
recommendations to maintain the structural integrity of structures, utility lines, 
and infrastructure. Individual projects shall incorporate the recommendations of 
the Engineering Geology Report or Soils Engineering Report into the design and 
construction of the project to prevent liquefaction hazards. 

MM 5.6.2 The geotechnical investigation that would be prepared for individual facilities and 
improvements shall determine soil expansion hazards in areas underlain by 
Chino soils and provide appropriate recommendations to maintain the structural 
integrity of structures, utility lines, and infrastructure. Individual projects shall 
incorporate the recommendations of the geotechnical investigation into the 
design and construction of the project to prevent soil expansion hazards. 

5.6.7 LEVEL OF SIGNIFICANCE AFTER MITIGATION 

There would be less than significant impacts related to geologic hazards, seismic ground 
shaking, and secondary seismic hazards with implementation of the SCs and MMs, listed 
above. Less than significant impacts related to erosion or loss of topsoil would occur with 
implementation of erosion-control measures in the SWPPP (SC 5.8.2) and in the SUSMP 
(SC 5.8.3) in Section 5.8, Hydrology and Water Quality, and no impact related to surface rupture 
or the use of septic tanks or alternative wastewater disposal systems would occur.   
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