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2022 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 2022 CBC Reference 

Site Class D Section 1613.2.2 

MCER Ground Motion Spectral Response 
Acceleration – Class B (short), SS

1.558g Figure 1613.2.1(1) 

MCER Ground Motion Spectral Response 
Acceleration – Class B (1 sec), S1

0.552g Figure 1613.2.1(2) 

Site Coefficient, FA 1.0 Table 1613.2.3(1) 

Site Coefficient, FV 1.748 Table 1613.2.3(2) 

Site Class Modified MCER Spectral Response 
Acceleration (short), SMS

1.558g 
Section 1613.2.3  

(Eqn 16-20) 

Site Class Modified MCER Spectral Response 
Acceleration – (1 sec), SM1

0.964g* 
Section 1613.2.3  

(Eqn 16-21) 

5% Damped Design 
Spectral Response Acceleration (short), SDS

1.039g 
Section 1613.2.4  

(Eqn 16-22) 

5% Damped Design 
Spectral Response Acceleration (1 sec), SD1

0.643* 
Section 1613.2.4  

(Eqn 16-23) 

*Per Supplement 3 of ASCE 7-16, a ground motion hazard analysis (GMHA) shall be performed for projects on Site 
Class “D” sites with 1-second spectral acceleration (S1) greater than or equal to 0.2g, which is true for this site. 
However, Supplement 3 of ASCE 7-16 provides an exception stating that that the GMHA may be waived provided 
that the parameter SM1 is increased by 50% for all applications of SM1. The values for parameters SM1 and SD1 
presented above have not been increased in accordance with Supplement 3 of ASCE 7-16.

The table below presents the mapped maximum considered geometric mean (MCEG) seismic  
design parameters for projects located in Seismic Design Categories of D through F in accordance with 
ASCE 7-16. 

ASCE 7-16 PEAK GROUND ACCELERATION 

Parameter Value ASCE 7-16 Reference 
Mapped MCEG Peak Ground Acceleration, PGA 0.665g Figure 22-9 

Site Coefficient, FPGA 1.1 Table 11.8-1 

Site Class Modified MCEG Peak Ground 
Acceleration, PGAM

0.732g Section 11.8.3 (Eqn 11.8-1) 

Conformance to the criteria in the above tables for seismic design does not constitute any kind of 
guarantee or assurance that significant structural damage or ground failure will not occur if a large 
earthquake occurs. The primary goal of seismic design is to protect life, not to avoid all damage, since 
such design may be economically prohibitive. 
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5600 Beach Boulevard 
Geotechnical Reconnaissance

Project No. W1953-88-01 July 2024 

7.4 Liquefaction Potential 

Liquefaction is a phenomenon in which loose, saturated, relatively cohesionless soil deposits lose shear 
strength during strong ground motions. Primary factors controlling liquefaction include intensity and 
duration of ground motion, gradation characteristics of the subsurface soils, in-situ stress conditions, 
and the depth to groundwater. Liquefaction is typified by a loss of shear strength in the liquefied layers 
due to rapid increases in pore water pressure generated by earthquake accelerations. 

The current standard of practice, as outlined in the “Recommended Procedures for Implementation of 
DMG Special Publication 117, Guidelines for Analyzing and Mitigating Liquefaction in California” and 
“Special Publication 117A, Guidelines for Evaluating and Mitigating Seismic Hazards in California” 
requires liquefaction analysis to a depth of 50 feet below the lowest portion of the proposed structure. 
Liquefaction typically occurs in areas where the soils below the water table are composed of poorly 
consolidated, fine- to medium-grained, primarily sandy soil. In addition to the requisite soil conditions, 
the ground acceleration and duration of the earthquake must also be of a sufficient level to induce 
liquefaction. 

The State of California Seismic Hazard Zone Map for the La Habra Quadrangle (CDMG, 2001) and the 
Buena Park General Plan (2010) indicate that the site is located in an area designated as having a 
potential for liquefaction, see Figure 6.  

Converse Consultants (2018) performed a liquefaction potential evaluation using one borehole for the 
proposed Building #10 located in the northern portion of the site. The liquefaction analysis indicated 
that seismically-induced settlements were estimated to be up to 0.8 inches, and differential 
settlements of up to 0.4 inches over a distance of 30 feet. Due to the lack of borings in other areas of 
the site, the seismically-induced settlements in the Converse 2018 report may not be representative of 
the conditions across the site as underlying geology can vary. A site-specific evaluation of the potential 
for liquefaction for other areas of the site will be required prior to site development. Based on the 
available information, there is a potential for seismically-induced settlements to impact site 
development.   

7.5 Slope Stability 

The topography at the site is relatively level and the topography in the immediate site vicinity slopes 
very gently to the south-southwest. The site is not located within an area identified as having a potential 
for slope instability (City of Buena Park, 2010). Additionally, the site is not within an area identified as 
having a potential for seismic slope instability (CDMG, 1998). There are no known landslides near the 
site, nor is the site in the path of any known or potential landslides. Therefore, the potential for slope 
stability hazards to adversely affect the proposed development is considered low. 
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5600 Beach Boulevard 
Geotechnical Reconnaissance

Project No. W1953-88-01 July 2024 

7.6 Earthquake-Induced Flooding 

Earthquake-induced flooding is inundation caused by failure of dams or other water-retaining 
structures due to earthquakes. Based on a review of the Buena Park General Plan (2010) and the  
Orange County General Plan (2004) the site is not located within a potential inundation area for an 
earthquake-induced dam failure. Therefore, the probability of earthquake-induced flooding is 
considered very low. 

7.7 Tsunamis, Seiches, and Flooding 

The site is not located within a coastal area. Therefore, tsunamis are not considered a significant hazard 
at the site. 

Seiches are large waves generated in enclosed bodies of water in response to ground shaking. No major 
water-retaining structures are located immediately up gradient from the project site. Therefore, 
flooding resulting from a seismically induced seiche is considered unlikely.  

According to the Buena Park General Plan (2010), the site is within a 0.2% Annual Chance Flood Hazard 
(500-year) area. 

7.8 Oil Fields & Methane Potential 

Based on a review of the California Geologic Energy Management Division (CalGEM) Well Finder 
Website, the site is approximately 0.68 mile southwest of the Coyote West (ABD) Oil Field but is not 
located within the boundaries of the oilfield. The nearest well to the site is the American Oilfield Co. 
Well Number 1 (API: 0405921555), an idle oil and gas production well located approximately 0.42 mile 
to the northeast. (CalGEM, 2024). However, due to the voluntary nature of record reporting by the oil 
well drilling companies, wells may be improperly located or not shown on the location map and 
undocumented wells could be encountered during construction. Any wells encountered during 
construction will need to be properly abandoned in accordance with the current requirements of the 
CalGEM. 

Since the site is not located within the boundaries of a known oil field, the potential for the presence 
of methane or other volatile gases at the site is considered low. However, should it be determined that 
a methane study is required for the proposed development it is recommended that a qualified methane 
consultant be retained to perform the study and provide mitigation measures as necessary. 
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5600 Beach Boulevard 
Geotechnical Reconnaissance

Project No. W1953-88-01 July 2024 

7.9 Subsidence 

Subsidence occurs when a large portion of land is displaced vertically, usually due to the withdrawal of 
groundwater, oil, or natural gas. Soils that are particularly subject to subsidence include those with high 
silt or clay content. The site is located within an area of known ground subsidence (USGS, 2024). 
Subsidence related to groundwater pumping commonly occurs in such small magnitudes and over such 
large areas that it is generally imperceptible at an individual locality. Accordingly, it affects only 
regionally extensive structures sensitive to slight elevation changes, such as canals and pipelines.  
The rate of elevation change is usually uniform over a large enough area that it does not result in 
differential settlements that would cause damage to individual buildings. Therefore, the potential for 
subsidence to adversely impact the proposed project is considered low.
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8. CONCLUSIONS  
It is our opinion that no geologic conditions are known to exist at the site that would preclude 
redevelopment for the proposed residential development scenario described herein. A comprehensive 
geotechnical investigation with site-specific explorations will be required to provide conclusions and 
recommendations for the design and construction of the site. This report is intended to provide an 
overview of anticipated geologic-seismic hazard and soils information to be used for due-diligence 
purposes.

1. Based on the available geologic data, no active or potentially active faults with the potential 
for surface fault rupture are known beneath or projecting toward the project site. 
Therefore, the potential for surface rupture at the site is considered very low. The site 
seismicity is typical for this area of Buena Park and Southern California. Structure design 
should consider the requirements of the California Building Code. 

2. The potential for other geologic hazards, such as slope instability, seiches, flooding, 
inundation, methane/other volatile gases, and subsidence affecting the site are considered 
low.  

3. Groundwater was encountered in prior borings performed at the site at depths of 42 and 
44 feet below the existing ground surface. Based on the depth of groundwater in the 
previous borings, and the proposed development scenario, groundwater is neither 
expected to have an adverse impact on construction or future site performance.  

4. The site is located within an area identified as having a potential for liquefaction and, based 
on our review of prior geotechnical reports, seismically induced settlements are anticipated 
to be on the order of 1 inch. This magnitude of seismically induced settlements is considered 
low to moderate; the potential for liquefaction will have some impact the geotechnical 
design.  

5. Lateral spread occurs as a result of liquefaction induced lateral ground movement and 
typically occurs due to the presence of a slope comprised of and/or underlain by liquefiable 
soils. The Brea Creek Channel is located along the southern property line; therefore, the 
potential for lateral spread will likely need to be evaluated in a comprehensive geotechnical 
investigation with site-specific borings. However, given that the channel is lined with 
concrete, the potential for lateral spread is not anticipated to be significant constraint on 
developing the site.  
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6. Up to 5 feet of existing artificial fill was encountered during the prior site investigations for the 
site. Demolition of the existing structures will likely disturb the upper site soils, resulting in 
additional artificial fill. The existing fill, in its present condition, is not anticipated to be 
suitable for direct support of proposed foundations or slabs. The existing fill must be 
excavated and replaced as compacted fill. Laboratory testing will be required to determine 
if the existing fill and site soils are suitable for re-use onsite as engineered fill for 
geotechnical purposes.  

7. For the proposed lightly-loaded townhome structures, it is likely that these structures can 
be supported on shallow foundations underlain by a blanket of newly placed engineered 
fill. Shallow foundation systems can include conventional spread footings, a post-tensioned 
foundation system, or a reinforced concrete mat foundation. It is unlikely that ground 
improvement or deep foundations would be required to support the proposed development 
concept. 

8. Laboratory testing presented in the prior reports (2018), as well as information provided in 
conversation with City representatives, indicate that soils in the site vicinity can possess 
low to medium expansion characteristics. Site-specific laboratory testing will be required 
to evaluate the degree of expansion potential at the site. The potential impacts of expansive 
soils can be reduced through implementation of proper design considerations. 

9. Laboratory testing presented in the prior reports (2018, 1986), indicate that the soils in the 
site vicinity generally posses a negligible water-soluble sulfate content with respect to 
corrosion of concrete. It is unlikely that special concrete mix-designs would be required 
due to geotechnical conditions. Site-specific laboratory testing will be required to confirm 
the water-soluble sulfate content. 

10. These findings should be considered preliminary and are based on a limited set of data.  
A majority of the borings reviewed as a part of the preparation of this report were 
performed in the north portion of the site and offsite. Geologic conditions may vary across 
the site, especially towards the storm channel. A comprehensive design level geotechnical 
investigation will be required once the project moves beyond the due-diligence phase of 
the project to provide project specific recommendations for the soil conditions 
encountered.  
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Reference: Jennings, C.W. and Bryant, W. A., 2010, Fault Activity Map of California, California Geological Survey Geologic Data Map No. 6.
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