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EXECUTIVE SUMMARY 
 
Based on our geologic study, the result of our seismic tomography surveys, and 
engineering analysis, it is GDC’s opinion that the project site is suitable for the 
proposed residential development. The major findings and geologic and seismic 
issues that have profound impacts on the proposed residential development at the 
project site are summarized below: 
 

o In accordance with the City of Los Angeles, building and safety guidelines, 
two fault traces (fault A and B) were found trending through the site using 
seismic reflection methods.  Fault B is considered inactive while fault A’s 
activity is unknown so considered active at this time, hence, a structural 
setback zone for fault A is recommended.  The setback zone was drawn 50 
feet wide on each side of the interpreted fault surface projection (100-foot 
total width) as shown on Figure 10.  The setback shall be implemented 
during the development of the project. 

 
o Based on the age and subsurface soil profile and current groundwater level, 

liquefaction potential at this site is presently insignificant and presents no 
constraint on development. 

 
o Based on J. Byer Group, Inc. (2005) investigation, the project site is 

underlain by 2 to 24 feet of uncertified fill. For shallow foundation to be used, 
the entire uncertified fill shall be removed and replaced with compacted fill. 
Alternatively, instead of removing the uncertified fill, the proposed residential 
buildings may be supported on deep foundations. 

 
o Based on J. Byer Group, Inc. (2005) investigation, the bottom of the 

uncertified fill contains some petroleum in the form of tar and possibly fuel. 
Environmental impact and cost for removal, cleaning up, or replacement of 
the petroleum contaminated soil should be evaluated by an Environmental 
Engineering Consultant. 

 
o The near surface onsite sandy soils have low expansion potential. Therefore, 

no specific measures need to be required for soil expansion. 
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GEOTECHNICAL ENGINEERING AND  
FAULT RUPTURE HAZARD STUDY REPORT 

ENVIRONMENTAL IMPACT STUDY  
PROPOSED PONTE VISTA RESIDENTIAL DEVEOLPMENT, 
SAN PEDRO AREA, CITY OF LOS ANGELES, CALIFORNIA 

 
 

1.0 INTRODUCTION 
 
This report presents the findings of Group Delta Consultant, Inc. (GDC) 
geotechnical and geological investigation of the project site.  The report also 
provides the basis of the geological impacts discussion in the Environmental Impact 
Report (EIR) for the propose Ponte Vista by exploring the potential geotechnical, 
geological, and seismic constraints on site development and provides measures to 
address or avoid those constraints.  
 
1.1 Project Description 
 
Our understanding of the project is based on the descriptions provided by the 
project applicant as well as published data, maps, reports, a seismic reflection study, 
and reconnaissance of the site.  Based on this information, we understand the 
following:   
 
The project site includes approximately 61.5 acres of land and is located at 26900 
South Western Avenue in the San Pedro area of the City of Los Angeles, 
approximately two miles northwest of the Port of Los Angeles (see Figure 1, Vicinity 
Map).  The project site is the location of the former U.S. Navy San Pedro Housing 
complex.  The site is bordered by Western Avenue (State Route 213) to the west, 
Fitness Drive and multi-family residential developments to the south, the U.S. Navy’s 
Defense Fuel Support Point (DFSP) to the north and Mary Star of the Sea High 
School to the east.  West of the site, across Western Avenue is Green Hills Memorial 
Park.  The City of Los Angeles boundary with Rancho Palos Verdes is the centerline 
of Western Avenue.  
 
The project site is currently improved with 245 vacant duplex residential units, a 
community center, and a retail convenience facility that were constructed in 
approximately 1962 by the U.S. Navy for the purpose of housing personnel 
stationed at the Long Beach Naval Shipyard. These units and facilities were built by 
the United States government and do not comply with City of Los Angeles building 
codes.  These housing units, facilities, infrastructure, streets, and landscaping at the 
project location have all been abandoned since the site was closed in the late 1990s 
and are in a state of disrepair.  As part of the project, all existing improvements will 



Geotechnical Engineering and Fault Rupture Hazard Study Report June 23, 2011 
Proposed Ponte Vista Residential Development page 2 
Environmental Impact Study 
San Pedro area, City of Los Angeles, California  
GDC Project No. L-923 
 

Y:\Projects\900-999\L-923-02 Ponte Vista 2nd Phase\Report\L-923 Ponte Vista Final Geotechnical Report.doc 

be demolished and hauled off the site, consistent with the applicant's contractual 
obligation to the Department of the Navy.   
 
Previously, the J. Byer Group completed a geotechnical study in 2005 for a previous 
version of the project, entitled: 
 

“Preliminary Geotechnical Engineering Exploration, Proposed Multi-family 
Residential Development, Lot 1, Tract 3192, 26900 South Western Avenue, 
San Pedro, California, for Bisno Development Company, LLC, the J. Byer 
Group, Inc. project number: JB 20111-B, June 21, 2005” 

 
1.2 Purpose and Scope of Work 
 
The key issue for this study is to ascertain whether a potential trace of the Palos 
Verdes Fault system transects the site.   
 
Our study includes a review of available geotechnical and geologic data and reports, 
as well as limited field exploration; however, laboratory testing is not included.  Our 
scope of services includes the following: 

 Review available previous geotechnical investigation reports for the property 
provided to us. 

 Review published geologic and geotechnical maps and reports pertaining to the 
site. 

 Conduct site visits to view the existing conditions, in consideration of the 
planned development. 

 Conduct a geophysical seismic reflection and refraction survey to evaluate the 
existence and possible location of the Palos Verdes (PV) Fault. 

 Conduct a total of thirty (30) closely spaced Cone Penetrometer Tests (CPTs) to 
aid in evaluation and location of the PV Fault near the surface.   

 Summarize our findings and opinions in a written report to address existing 
geotechnical conditions, as well as geotechnical aspects of the site that will 
impact the proposed development including the need for shoring, seismic 
impacts, groundwater impact, and foundation alternatives. The report will 
include a discussion of the  location of the PV Fault and or fault strands relative 
to the site.  

 In addition, we will attend meetings to discuss the various aspects of the project 
as well as our findings. 
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This study excludes all issues related to environmental engineering, hazardous 
materials and related matters. We understand that a separate company be will 
responsible for performing an environmental analysis of the site. 
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2.0 PREVIOUS AND CURRENT GEOTECHNICAL INVESTIGATIONS 
 
2.1 Previous Investigation 
 
The J. Byer Group, Inc. (JBG) conducted a geotechnical site investigation at the 
project site in June 2005. The 2005 JBG investigation included 28 hollow stem 
auger borings to depths of 20 to 60 feet. JBG performed laboratory tests on soil 
samples collected from their field exploration program, including moisture content, 
dry density, expansion index, direct shear, and consolidation. GDC reviewed JBG’s 
boring logs and included the data in this report's analysis as a reference to the soil 
conditions encountered. Pertinent boring logs and laboratory test results from the 
JBG 2005 report are presented in Appendix C. 
 
The JBG 2005 report included a geological and seismic hazard evaluation section.  
However, the City of Los Angeles review of the report (City of Los Angeles Geology 
and Soils Report Correction Letter, Log # 50445, dated January 20, 2006 
concluded that the report did not identify a potential splay of the Palos Verdes Fault 
(PV Fault) that, as published by the California Geological Survey (CGS 2003), which 
trends westerly through the site along the north side of the Gaffey Syncline.  The 
portion of the CGS 2003 Geological Map in the area of this project is shown in 
Figures 2A and 2B. The City of Los Angeles Department of Building and Safety 
requested additional study of whether a fault rupture hazard exists on the site. The 
Soils Report Correction Letter by City of Los Angeles is attached in Appendix D. 
 
2.2 Current Investigation 
 
As discussed in the Scope of Work, the key issue for this investigation was to 
evaluate whether the mapped (but concealed) trace of the Palos Verdes Fault splay 
indicated on the state map transects the site.  This investigation included two 
phases.  In Phase I, Advanced GeoScience conducted a geophysical survey (Line 1), 
consisting of a seismic reflection and refraction tomography survey, to generate 2D 
seismic reflection profile which illustrates the subsurface geology associated with the 
CGS fault. Following the completion of the first geophysical study, GDC performed 
nine (9) closely spaced cone penetration tests (CPT) across the geophysical surface 
line to aid in determining whether faulting breaks the surface.  
 
In Phase II of this study, Advanced GeoScience, Inc. conducted two additional 
geophysical surveys (Lines 2 and 3 on Figure 7), consisting of seismic reflection and 
refraction tomography surveys. GDC subsequently performed twenty one (21) 
additional closely spaced cone penetration tests (CPT) along Line 3 to evaluate 
whether faulting is present. 
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The CPTs were advanced to refusal, which generally occurred between 50 feet and 
65 feet below existing grade. The following sections present the details and findings 
of geophysical survey and cone penetration tests. 
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3.0 SITE AND SUBSURFACE CONDITIONS  
 
3.1 Surface Conditions 
 
The project site includes approximately 61.5 acres of developed land (U.S. Navy San 
Pedro Housing Complex) on a gentle, southeast-sloping, elevated marine terrace. 
The northwest portion of the site is at an elevation of 190 feet, and the lower 
southeast portion of the property is at elevation 120 feet. This site was graded in the 
past and the original terrain was leveled to accommodate the original development. 
Fill was placed in the central portion of the property and cuts were made along the 
north and northeast sides of the property. These cut slopes were graded at 
approximately 1.5H:1V (horizontal to vertical ratio) and are up to 50 feet high. The 
cut slopes are covered by rather mature vegetation and show only a few signs of 
past erosion. Interior fill slopes are graded at 2H:1V and are generally less than 15 
feet high. 

  
3.2 Subsurface Conditions 
 
Based on the JBG (2005) exploration, the subsurface soils at this site consist of 
undocumented fill underlain by alluvium and material of the San Pedro Formation. 
The fill ranges from 2 feet to 24.5 feet in depth, and consists of an upper layer of 
silty sand that is dark to light brown, medium dense, and moist to very moist. A 
lower layer of fill consists of clayey sand that is brown and gray in layers, very moist, 
and medium dense. At the base of the fill is a layer of clayey sand that is dark gray, 
very moist to wet, and, determined from past studies, contains some petroleum in 
the form of tar and possibly fuel. 
 
In the southeast portion of the property, the fill rests on an alluvium layer that is 
between 5 feet and 9 feet thick. The alluvium consists of alternating layers of sand 
and silty sand, and contains some gravel and some organic material. The recent 
alluvium sits on top of older alluvium that consists of clayey sand that is brown, 
moist, and dense. The older alluvium contains some gravel. In the north and central 
part of the property, the fill sits on Pleistocene San Pedro Formation material, 
consisting of silty sand and sand that is light brown to reddish brown, damp to 
moist, and dense. The San Pedro Formation, generally, consists of sandstone beds 
that range from massive (greater than 4 feet) to poorly bedded (having vague 
bedding) sandstone.  On the south side of the anticline, the aforementioned beds 
are dipping in a southerly direction. 
 
Generalized Cross-Sections A-A’, B-B', and C-C' through the project site are 
presented in Figures 9A through 9C. Generalized cross-section D-D’, based on JBG 
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(2005) site investigation is shown on Figure 12. The locations of these cross-
sections are shown on Figures 8A through 8C, and Figure 11.   
 
3.3 Groundwater 
 
The CGS Open File Report 98-26 Torrance Quadrangle (CGS, 1998) includes 
Historically Highest Groundwater Contours and Borehole Log Data Locations for the 
Torrance Quadrangle, which includes the project site. However, the data coverage 
of this report is poor and includes virtually no data regarding the project site. The 
closest groundwater contour is located along N. Gaffey Street, which is about 0.6 
miles east of the subject site and about 90 feet lower in elevation. Due to the 
dramatic difference in site elevations, the groundwater contour along N. Gaffey 
Street is likely not representative of the subject site. The historical groundwater map 
is shown in Figure 13. 
 
Permanent groundwater was not encountered in the JBG (2005) investigation to the 
maximum depth of 60 feet. Perched water was encountered in Boring 22 at about 
17 feet below existing grade.  
 
We anticipate that groundwater will not affect at-grade residential development at 
this site. For preliminary analysis, the design groundwater level may be taken as 50 
feet below existing grade.  
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4.0 EVALUATION OF SURFACE FAULT RUPTURE HAZARD 
 
4.1 General 
 
As illustrated in Figures 2A through 2C, a potential splay from the PV fault is 
mapped through the site. The site fault is mapped as a “concealed” fault, not an 
Alquist-Priolo Earthquake Fault Zone or known to have ruptured in the last 11,000 
years. 
 
The potential for surface fault rupture hazard was evaluated by conducting a 
structural geology study, as well as analysis of available historic oblique aerial photo 
analysis. We also conducted a seismic reflection and refraction tomography survey 
followed by an array of CPT tests to determine the existence (or non-existence) and 
possible location of the concealed fault across this site.  No stratigraphic analysis, 
marine terrace evaluation or carbon 14 radio-dating was conducted.  
 
4.2 Structural Geology Analysis 
 
The project site is located in the Southwestern block of the Los Angeles Basin 
portion of the upper Peninsular Range Geomorphic Province of California, where it 
merges with the Transverse Range Geomorphic Province of California to the north.  
 
During the Miocene, the area underwent tectonic tension where large sub-marine 
basins developed with faulting that had normal or downward movement.  The area 
started to undergo compression during the Pliocene, inverting the normal faulting 
into strike-slip and thrust faults.  Many of the blind thrusts in the Los Angeles Basin 
had their origin after the Miocene.  During the Pleistocene and Holocene, the 
compression continued, resulting in the strike-slip and thrust fault earthquake 
activity of today. 
 
4.2.1 Palos Verdes and other Faults 
 
Geologic literature regarding the area at and around the site appears to recognize 
three fault systems in the surrounding Palos Verdes Hills. The first system consists 
of normal faults that dip steeply to the north or south with variable strike; the second 
system is a set of normal faults that dip very steeply easterly; and the third set 
consists of small thrust faults that dip to the north or south.  The thrust faulting is 
most likely to be the youngest faulting out of the three systems, while the normal 
faulting the oldest. 
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The largest faulting feature near the site is the on-land PV Fault. The PV Fault is the 
dominant fault feature on the east side of the Palos Verdes Peninsula. As the PV 
Fault trends onshore from the Los Angeles Harbor, it diverges from its generally 
northerly trend to a more westerly trend east of the Gaffey Anticline. Where the fault 
starts its divergence westerly, the PV Fault converges with the Thums-Huntington 
Beach Fault (THB) varying in relative movement from strike-slip to reverse that may 
have minor oblique movement. 
     
To be more detailed, the PV fault is trending north northwest with a dextral (right 
slip) wrench or strike-slip movement while the THB blind thrust fault trends along 
the southern edge of the offshore Wilmington oil field in a west to northwesterly 
trend as a offshore blind thrust fault.  Little is known about the age of the most 
recent activity of the THB fault, and it is unknown whether the fault had Holocene 
movement and would therefore be considered an active fault. 
 
In the Ponte Vista area, the THB fault trace is in the offshore Wilmington Oil Field, 
but is thought to converge with the PV Fault east of the project.  Together, a series 
of concealed faults diverge along the north side of the Gaffey Anticline, with one 
concealed fault trending along the Gaffey Syncline to the south.  
 
Within the surrounding area, the closest known onshore Holocene or active fault to 
this site, other than the possibility of the PV-THB faults, is the Newport-Inglewood 
Fault Zone (NIFZ). The NIFZ lies northeast of the site and divides the Los Angeles 
Basin southwest block, to the west, from the central block, to the east.  The 1933 
Long Beach Earthquake, caused by movement on the NIFZ, resulted in severe 
damage to the Long Beach area.  
 
Although studies have not been able to determine whether the onshore PV Fault has 
Holocene movement, it most likely moved in late Pleistocene and is therefore likely 
not an active fault  However, the offshore PV Fault has been determined to have 
Holocene movement and therefore could be interpreted as an active fault.  Until 
studies are performed to more precisely determine its activity, the PV Fault is 
considered active.  A balanced cross section by Namson and Davis illustrates the 
correlation between the PV and THB faults (Figures 5A through 5C) and other 
associated structures in the vicinity of the Palos Verdes Hills. 
 
4.2.2 Local Faulting  
 
As stated above in section 3.2.1, a concealed fault trace has been mapped as 
trending across the southern portion of the site in the area of the Gaffey Syncline 
(Figures 2A and 2B).  Because very little is known about the concealed fault, GDC 
completed a site-specific study including reviewing historic aerial photos and 
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performing seismic reflection and refraction tomography surveys, which are 
discussed in section 3.3 and 3.4, respectively.  This study does not determine 
specifically whether the concealed fault is a southern splay of the PV fault system, 
but determines whether the fault exists. 
 
On the south limb of the Gaffey Anticline, a thrust fault was found during the 
construction of Western Avenue in the early 1930’s (see Figure 3). However, a lack 
of clear documentation prevents accurate location of this thrust fault. This thrust 
fault was neither mapped on the CGS map, found on the seismic reflection profile, 
nor evident on aerial photos, but its close proximity to the surface and cutting non-
marine cover illustrates the fault could be young. 
 
4.2.3 Gaffey Anticline and Syncline 
 
The principal structural features of the area are the Gaffey Anticline to the north and 
the resultant Gaffey Syncline, south of the anticline that trends through the site.  The 
anticline consists of a broad up-warping feature.  Subsidiary folding at and near the 
surface seems to be sympathetic to the main folding.  Thrust faulting (see Figure 3) 
within the anticline, as well as subsidiary folding, indicates that the area is in a region 
of compression.   
 
The Gaffey Anticline can be seen trending to the northwest along an elevated ridge 
north of the site. The Gaffey Syncline is located to the south and through the 
southern portion of the Ponte Vista development where the south flank of the 
anticline joins the north flank of the syncline to the south. The Gaffey Syncline is 
present in a low lying generally east-west valley. Both folds follow the regional trend 
of the Wilmington and Torrance anticlines and oil fields.  
 
This anticline is the only oil producing geological structure in the Palos Verdes Hills. 
The Gaffey Oil field is a minor contributor to oil production of the area with the 
Torrance and Wilmington anticlines to the north and east, respectively, are the 
major oil producers of the area.   
 
The sequence of faulting, jointing, and folding (not associated with the Gaffey folds) 
in the area consist of pre-Miocene faulting and jointing within the Catalina Schist 
basement rock.  After the deposition of Miocene rock, there was widespread 
intrusion of the basaltic sills. As the sills cooled, another set of joints developed 
within the basalt. After the Miocene, but before the Pleistocene, the minor folding 
and erosion of the older folding in the area developed.  Normal faulting proceeded, 
trending in the direction of the incipient Gaffey Anticline. During the late Pleistocene 
and possibly and into the Holocene, folding associated with the Gaffey Anticline and 
Syncline continued. 
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Review of geological literature suggests that the Gaffey Anticline had continuously 
uplifted since the end of the Miocene. The lowest terrace to the north of the anticline 
was deformed following emergence and deposition of the non-marine cover.  An 
antecedent stream’s flow was great enough to breach the Gaffey Anticline, formed 
the valley that Gaffey Street now runs through. The anticline’s continuous growth 
resulted in slowing down the old antecedent stream’s headwater erosion, flowing 
along Gaffey Street, overwhelming the breaching of the anticline and impounding 
the stream forming the Bixby Slough north of the anticline. 
 
4.2.4 Plate Velocity in Palos Verdes/San Pedro Area 
 
Starting in 1984, the Southern California Earthquake Center (SCEC) in conjunction 
with the academic community set up a series of Global Positioning Satellites (GPS) 
across Southern California to measure the relative plate velocities.  Today, the GPS 
velocities have been compiled and placed on a Plate Boundary Velocity Map, 
illustrated in Figure 4.  Figure 4 shows that the plate movement trends north by 
northeast at about 10 mm per year which is normal for the Palos Verdes Hills.  This 
direction of movement illustrates that the Palos Verdes Hills are compressing, which 
is reflected in the uplift of the Gaffey Anticline.      
 
4.3 Aerial Photo Analysis 
 
Oblique aerial photos from the UCLA Spence and Fairchild collections were 
examined to evaluate the site for any surface traces of the mapped fault and other 
geomorphic problems that may exist. Review of the photographs indicates that the 
site was graded with cut/fill methods. An older (1919) oblique Spence aerial photo 
showed a lineation that correlates to the fault mapped on the Long Beach 30x60 
degree Quadrangle.  In the 1950 vintage and younger aerials, grading activities have 
masked the geology. These aerial photos are presented in Figures 6A to 6C. 
 
4.4 Seismic Reflection and Refraction Tomography Surveys 
 
Advanced GeoScience, Inc. conducted seismic reflection and refraction tomography 
surveys at this site in October, 2010 for the first phase and April, 2011 for the 
second phase. The locations of these seismic lines (Line 1 through 3) are shown on 
Figure 7. The data collection and processing procedures are discussed the 
Advanced GeoScience report entitled "Summary Report of the Seismic Reflection 
and Refraction Tomography Surveys, Investigation of Subsurface Faulting, Ponte 
Vista Development, San Pedro, California" (Appendix B to this report). 
 



Geotechnical Engineering and Fault Rupture Hazard Study Report June 23, 2011 
Proposed Ponte Vista Residential Development page 12 
Environmental Impact Study 
San Pedro area, City of Los Angeles, California  
GDC Project No. L-923 
 

Y:\Projects\900-999\L-923-02 Ponte Vista 2nd Phase\Report\L-923 Ponte Vista Final Geotechnical Report.doc 

Both seismic reflection and seismic refraction tomography profiles showed evidence 
of two subsurface faults (A and B). Fault A appears to be associated with a fault 
plane that terminates below the surface.  Fault A is found in reflection profile Line 1 
through 3 and is illustrated as a normal fault, with its northern wall moving 
downward to the north with vertical separation on subsurface sedimentary layering 
ending just less than 200 feet below the ground surface. The location of this faulting 
coincides with the “concealed” potential splay of PV fault identified in the State 
Geology Map that follows the axis of the Gaffey Syncline. 
 
Fault B is to the north of Fault A, as shown in Figure 7. As compared to Fault A, the 
reflection signature illustrates weaker evidence for Fault B, which is found in Lines 2 
and 3. Fault B was found, on the seismic reflection lines projecting and terminating 
into Fault A at the western end and at depth.  Since Fault B is cut off by Fault A 
near the surface to the west and at depth, and does not cross Fault A, our opinion is 
that Fault B is an old fault cut off by Fault A and is not an earthquake rupture hazard 
for the site.       
 
4.5 Cone Penetration Tests 
 
Following the completion of seismic reflection and refraction survey (October 2010 
and April 2011), an array of cone penetration tests (nine CPT’s across Fault A, Line 
1, ten CPT's across Fault B, Line 3, and eleven CPT's across Fault A, Line 3), were 
performed (November 2010 and May 2011) approximately perpendicular to the CGS 
mapped fault line.  The CPT logs are included in Appendix A to this report. The 
center of the CPT array for Line 1 was placed at Point A (Figure 8A) where the 
possible location of the potential surface rupture has been projected in the seismic 
reflection survey. CPTs along Line 3 were spaced closely together at the two 
possible locations of the potential surface rupture for Faults A and B. The locations 
of these CPTs are shown on Figures 8B and 8C. The CPTs along Line 1 reached 
refusal at depths of 50 feet to 65 feet due to a combination of high frictional 
resistance and tip resistance.  Along Line 3, the CPTs ranged in depth from 
approximately 38 feet to 68 feet.    
 
Geologic cross-sections, represented by the CPTs tip resistance versus depth, are 
shown in Figures 9A through 9C.  The subsurface soils consist primarily of sand, 
silty sand, and clayey sand. However, a thin layer of clay was observed in Cross-
Section A-A' at the depths of 12 to 17 feet, which appears to be uniform across all of 
the nine CPTs and could be used as a marker layer. A thin layer of silts with low tip 
resistance at the depth of 42 to 47 feet could also used as a marker layer to identify 
any abrupt offset in layering. These two marker layers are shown in Figure 9A. 
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In Cross-Section B-B' on Line 3 at Fault B, the CPT profiles do not contain any 
abrupt offset in layering which could possibly indicate any strata offset caused by 
faulting at the concealed fault location.  Cross-Section C-C' on Line 3 across Fault A 
shows a thickening of the stratigraphy which could be the result of a localized 
change in sedimentation or a paleo-ridge of unknown origin.  The stratigraphy on 
each side of the fault levels off to the north and south of the fault, which does not 
give good evidence of recent movement from Fault B.    
 
4.6 Geological Discussions and Recommendations 
 
4.6.1 Folding 
 
A review of geological reports and maps of the area, in conjunction with aerial photo 
analysis, shows that an old antecedent stream flowed down the present Gaffey 
Street forming the Gaffey Street Valley during the late Pleistocene.  As the anticline 
grew, the flow from the stream may have slowed down, resulting in the termination 
of down-cutting of the stream across the anticline axis.  Uplifted stream terraces and 
the termination of the stream that flowed across the anticline axis along Gaffey 
Street indicates that the Gaffey Anticline is still growing.   
 
4.6.2 Faulting 
 
In GDC’s opinion information appears to indicate that the concealed fault mapped 
by CGS on the Long Beach 30’ x 60’ Quadrangle is present at depth at this site.  
 
In Cross-Section A-A' at Line 1, the CPT profile does not contain any abrupt offset in 
layering which could possibly show strata offset near the surface caused by faulting.  
This indicates that Fault A may correlate with the mapped concealed fault but has 
not broken the surface.  With Cross-Section C-C' at Line 3, a small anomalous 
thickening of the sediments was noted in the area where Fault A projects to the 
surface.  The anomaly cannot be interpreted at this time.      
 
In Cross-Section B-B' on Line 3 at Fault B, the CPT profiles do not contain any 
abrupt offset in layering which could possibly indicate any strata offset caused by 
faulting at the concealed fault location. Since Fault B is cut by Fault A near the 
upper terminus between Line 1 and 2 and at depth, Fault B is considered a non-
active fault because of its cutoff by Fault A.  The site is in an area of active 
compressional tectonics and Fault A has a component of normal movement which 
one could consider non-active in this compressional regime.  Since the closely 
spaced CPT data and resulting cross sections do not indicate offset bedding of the 
upper San Pedro sand (Late Pleistocene Age), the fault splay located in the 
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Geophysical survey does not appear to be active. However, this conclusion is not 
definitive.            
 
Due to the many uncertainties involved in this fault study and the lack of definitive 
evidence of the date of the last movement of the indentified Fault A trace, the trace 
should be treated as a potential active fault for the purpose of development 
planning.  Standard measures include a 50-foot wide setback zone on each side of 
the interpreted center line of projected surface rupture (Figure 10).  However, if 
further study, such as fault trenching, CPT survey with continuous soil cores, soil 
stratigraphy dating and radiocarbon dating, shows definitive evidence that this fault 
did not rupture during the last 11,000 years, the suggested setback zone could be 
removed.  
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5.0     DISCUSSION AND RECOMMENDATIONS 
 
5.1 General 
 
Based on the findings of this study, two primary issues will affect site planning and 
development: 1) a potential surface fault rupture hazard, and 2) deep, variable, 
undocumented fill. The potential surface fault rupture hazard can be mitigated by 
planning a 100-foot wide set back zone (50 feet on each side of the center line of 
the interpreted fault A). The variable deep fill can be mitigated by either (a) removing 
and recompacting the affected material, or (b) supporting the proposed structures 
on deep foundations. 
 
5.2 Potential Seismic Hazards 
 
Potential geologic and seismic hazards for any site include ground rupture, slope 
instability, lateral spreading, subsidence, liquefaction, seismic compaction and 
settlement, tsunamis / flooding, and seismic shaking. 
 
5.2.1 Ground Surface Rupture 
 
As discussed in Section 4.6 above, the potential surface fault rupture hazard can be 
mitigated by planning a 50-foot wide structural setback zone on each side of the 
interpreted center line of the surface projection of Fault A (100-foot total width), as 
shown in Figure 10. However, if future study provides convincing evidence that this 
fault did not rupture during the last 11,000 years, the suggested setback zone could 
be removed.  
 
5.2.2 Liquefaction Potential 
 
Liquefaction involves sudden loss in strength of a saturated, cohesionless soil 
(predominantly sand) caused by the build-up of pore water pressure during cyclic 
loading, such as that produced by an earthquake. This increase in pore water 
pressure can temporarily transform the soil into a fluid mass, resulting in vertical 
settlement, and can also cause lateral ground deformation. Typically, liquefaction 
occurs in areas of loose sands where the depth to groundwater is less than 50 feet 
below ground surface. Seismic shaking can also cause soil compaction and ground 
settlement without liquefaction, including settlement of dry sands above the water 
table. 
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The majority of the site is not located in a California-designated liquefaction zone, 
except for a narrow finger located at the southeast portion of the site (Figure 14).  
Borings 12, 22, and 23 by JBG (2005) were advanced in this narrow area to 
determine the actual liquefaction potential.  
 
The borings encountered fill to a depth of 24 feet, over 5 to 9 feet of alluvium, 
resting on either San Pedro sand or older alluvium. Perched groundwater was 
present in the lower portion of the existing fill and the upper part of the alluvium.  
Groundwater was not present in the San Pedro Formation or in the older alluvium. 
Permanent groundwater was not encountered to the maximum depth of 60 feet 
drilled. The San Pedro Formation is pre-consolidated Pleistocene sand that is dense 
and not subject to liquefaction. The older alluvium is clayey sand that has high clay 
content, is dense, not saturated, and not subject to liquefaction. Therefore, 
liquefaction potential at this site is insignificant and represents no constraint on 
development.  
 
5.2.3 Other Seismic Hazards 
 
This site has relatively high elevation (El. +120 to El. +190 feet). Therefore, 
tsunamis are not a hazard at the site. There are no continuous liquefiable soils 
underlying the subject site; therefore, lateral spreading is not a hazard at the site.  
 
Cut slopes exist along the north and northeast sides of the property with slope angle 
of approximately 1.5H:1V. Static and seismic stability of these cut slopes (and any 
earth slopes on this site steeper than 2H:1V) would be analyzed as part of the final 
design process, as the project will likely involve modification of these slopes.   
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5.2.4 CBC 2010 Seismic Design Parameters 
 
We evaluated the seismic design parameters using the USGS online web program 
“Seismic Hazard Curves, Response Parameters, and Design Parameters” (Version 
5.0.9). The CBC 2010 seismic design parameters are provided in the following table. 
 

Table 1 Seismic Ground Motion Values  
Latitude: 33.7688                                 Longitude: -118.3073  
Site Class D 
Mapped MCE Spectral Response Acceleration at Short Period (SS) 2.04 

Mapped MCE Spectral Response Acceleration at Period of 1 Second (S1) 0.818 

Site Coefficient, Fa 1 

Site Coefficient, FV 1.5 

Adjusted MCE Spectral Response Acceleration at Short Period (SMS) 2.04 

Adjusted MCE Spectral Response Acceleration at Period of 1 Second (SM1) 1.228 

Design Earthquake Spectral Response Acceleration at Short Period (SDS) 1.36 

Design Earthquake Spectral Response Acceleration at Period of 1 Second (SD1) 0.818 

 
5.3 Earthwork and Grading 
 
All grading shall conform to City of Los Angeles requirements, as well as the 
following general grading recommendations:  
 
1. The grading contractor is responsible for notifying the project Geotechnical 

Engineer of a pre-grading meeting prior to the start of grading operations and 
anytime that the operations are resumed after an interruption. 

 
2. Prior to the start of earthwork, remove, relocate, or protect existing utilities as 

appropriate.   
 
3. Prior to grading, strip and clear the project site of all vegetation.  
 
4. Any existing fill is uncertified and shall be excavated. 

 
5. The bottoms of completed excavations shall be inspected by the project 

geotechnical engineer, while it is proof-rolled with loaded equipment. Any loose or 
yielding soils shall be over-excavated and recompacted to at least 95 percent 
relative compaction, as determined by ASTM D1557. 
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6. The exposed bottoms of excavations for removals and pads shall then be 

scarified to a depth of 6 inches, moisture-conditioned to between 0 to 2 percent 
of the optimum moisture content, and compacted to at least 95 percent relative 
compaction as determined by ASTM D1557. If the exposed bottom is clayey, 
moisture conditioning shall be to 2 percent wet of optimum. 

 
7. Any fill placed under structures or pavement and any backfill placed adjacent to 

buried walls is “structural fill.” Structural fill shall be free of expansive clay, rock 
greater than 3 inches in maximum size, debris and other deleterious materials. 
All structural fill and backfill, shall be placed in maximum 8-inch lifts, moisture 
conditioned to optimum moisture, and compacted to at least 95 percent of the 
maximum dry density determined by ASTM D 1557. Any fill or backfill placed in 
non-structural areas shall be compacted to at least 90 percent of its maximum 
dry density. 

 
8. In general, the soils to be excavated consist predominantly of silty sand and sandy 

silt and would be suitable for backfill. All fill soils shall be approved by the project 
geotechnical engineer and imported soils shall be similarly approved before being 
brought on site. 

 
9. Retaining walls shall be backfilled with non-expansive granular soils with a 

Plasticity Index (PI) of less than 15 and with less than 15 percent fines (clay/silt) 
passing the No. 200 sieve. A drainage system shall also be provided behind the 
walls, as shown in Figure 15.   

 
10. All earthwork and grading shall be performed under the observation of the 

project geotechnical engineer. Compaction testing of the fill soils shall be 
performed at the discretion of the project geotechnical engineer. Testing shall 
be performed for approximately every 2 feet in fill thickness or 2,000 cubic 
yards of fill placed, whichever occurs first. If specified compaction is not 
achieved, additional compactive effort, moisture conditioning, and/or removal 
and recompaction of the fill soils will be required. 

 
11. All materials used for asphalt concrete and base shall conform to the 2009 

“Green Book” or the equivalent, and shall be compacted to at least 95 percent 
relative compaction. 

 
If, in the opinion of the Geotechnical Engineer, Contractor, or Owner, an unsafe 
condition is created or encountered during grading, all work in the area shall be 
stopped until measures can be taken to mitigate the unsafe condition.  
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5.4 Temporary Excavation  
 
In general, temporary excavations up to 3 feet deep may stand in vertical cuts. 
However, sandier layers will slough as they dry out, and therefore shall be sloped at 
1H:1V (horizontal to vertical ratio) or flatter. 
 
Temporary construction excavations can be made at a 1.5H:1V slope without 
shoring to depths up to 25 ft below the adjacent surrounding grade. Flatter slopes 
may be necessary if existing fill or loose sandy soils are present. Where there is 
insufficient room to excavate 1.5H:1V slopes, and where an existing structure, street, 
or other improvement require protection, the use of temporary shoring shall be 
used. Soil parameters for shoring design can be provided if requested. 
 
Surcharge loads, such as vehicular traffic, heavy construction equipment, and 
stockpiled materials, shall be kept away from the top of temporary excavations a 
horizontal distance at least equal to the depth of excavation. Surface drainage shall 
be controlled and prevented from running down the slope face. Ponding water shall 
not be allowed within the excavation.  Even with the implementation of the above 
recommendations, some sloughing of slopes and unstable soil zones may still occur 
within temporary excavations, and workmen shall be adequately protected. 
Construction equipment and foot traffic shall be kept off of excavation slopes to 
minimize sloughing. 
 
If the excavation is exposed during periods of heavy rainfall, provision for collection 
of the runoff shall be made. Any collected water shall be pumped out. Soils softened 
by wetting shall be removed and recompacted as directed by the geotechnical 
engineer. 
 
All excavation slopes shall meet the minimum requirements of the Occupational 
Safety and Health (OSHA) Standards. Maintaining safe and stable slopes on 
excavations is the responsibility of the Contractor and will depend on the nature of 
the soils, any perched water encountered and his method of excavation.  
Excavations during construction shall be carried out in such a manner that failure or 
ground movement will not occur. The Contractor shall perform any additional 
studies deemed necessary to supplement the information contained in this report 
for the purpose of planning and executing his excavation plan. 
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5.5 Preliminary Foundation Considerations  
 
At this time, building plans are not available for review. Therefore, no building-
specific foundation recommendations are provided.   
 
This site is underlain by 2 to 24 feet of uncertified fill. Uncertified fill shall not be 
used for support of building structures, retaining walls, and pavements. For shallow 
foundations to be used, any uncertified fill shall be removed and replaced with 
compacted fill. It should also be recognized that the bottom of the fill contains some 
petroleum in the form of tar and possibly fuel. Environmental impact and cost for 
removal, cleaning up, or replacement of the petroleum contaminated soil should be 
evaluated by an Environmental Engineering Consultant. 
 
Alternatively, instead of removing the entire fill, the proposed residential buildings 
may be supported on deep foundations. Either 12- to 14–inch-square driven 
concrete piles or 24-inch diameter drilled shafts may be used for supporting the 
proposed residential buildings. Depending on actual building loads, the piles are 
estimated to be 30 to 50 foot long. 
 
5.6 Retaining Wall 
 
Retaining walls may be supported on spread footings founded on compacted fill or 
supported on piles. Retaining wall footings on level ground shall have a minimum 
embedment of 18-inches below finished grade. Retaining walls founded on a 2H:1V 
slope shall have a minimum embedment of 36-inches below finished grade above 
the slopeward edge of footing. 
 
Retaining walls shall be backfilled with non-expansive granular soils with a PI less 
than 15 and percent passing No. 200 sieve of less than 15 percent. A 2-foot thick 
cap consisting of less pervious onsite materials shall be used to minimize infiltration 
of surface water. The finish surface shall be graded to drain away from the proposed 
structures. Heavy compaction equipment operating adjacent to retaining walls can 
cause excessively high lateral soil pressures to be exerted on the wall. Therefore, 
soils within 5 feet of the wall shall either be compacted with hand operated 
equipment or designed to withstand compaction pressure from heavy equipment.  
 
Cantilever walls, which are free to move laterally at least ½ in. for each 10-ft height, 
shall be designed for an equivalent fluid pressure of either 38 pcf (with level backfill) 
or 45 pcf (2H:1V sloping backfill).  
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5.7 Retaining Wall Drainage 
 
Retaining walls shall be constructed with a properly designed drainage system to 
prevent buildup of hydrostatic pressures behind the wall. This may consist of 
geocomposite drain board or 12 inch of clean crushed rock encapsulated in filter 
fabric, discharging to weep holes or drain pipes. Typical wall drainage is shown in 
Figure 15. 
 
5.8 Utility Trenches 
 
5.8.1 Excavation and Shoring 
 
Excavations for utility trenches shall be achievable with conventional excavating 
equipment. All shoring and excavation shall comply with current OSHA regulations, 
and observed by the designated competent person on site. 
 
5.8.2 Bedding 
 
The bedding zone shall be defined as area containing the material specified that is 
supporting, surrounding, and extending to 1 foot above the top of pipe. The 
bedding shall satisfy the requirements of Standard Specifications for Public Works 
Construction (SSPWC) Section 306-1.2.1. There shall be 4 inch minimum bedding 
thickness below the pipe and 1 inch minimum clearance below a projecting bell.  
There shall be a minimum side clearance of 6 inches on each side of the pipe.   
Bedding material shall be sand, gravel, crushed aggregate, or native free-draining 
material having a Sand Equivalent of not less than 20, or other material approved by 
the engineer. The materials used for the bedding zone shall be placed, and 
compacted with mechanical means.  Jetting shall not be allowed. 
 
5.8.3 Backfill 
 
Backfill shall be considered as starting 12-inches above the pipe. On-site excavated 
materials are suitable as backfill. Any boulders or cobbles larger than 3 inches in any 
dimensions shall be removed before backfilling. All backfill shall be placed in lifts not 
exceeding six to eight inches in thickness and be compacted to at least 90 percent 
of relative compaction as determined by the ASTM D-1557. The upper 12 inches 
below pavement shall be compacted to at least 95 percent of maximum dry density. 
Mechanical compaction will be required to accomplish compaction above the 
bedding along the entire pipeline alignments.   
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In backfill areas, where mechanical compaction of soil backfill is impractical due to 
space constraints, sand-cement slurry may be substituted for compacted backfill.  
The slurry shall contain one sack of cement per cubic yard and have a maximum 
slump of 5 inches. When set, such a mix typically has the consistency of hard 
compacted soil, and allows for future excavation.  
 
5.9 Expansion Potential 
 
JBG (2005) performed an expansion index test on the near surface onsite soils. The 
test result indicates that the near surface onsite sandy soils has low expansion 
potential. Therefore, no specific measures are required to address this soil 
characteristic.   
 
5.10 Methane 
 
The project site is located within City of Los Angeles methane buffer zone.  
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6.0 LIMITATIONS 
 
The overall assessment of the geologic and seismic hazards, and general 
geotechnical site conditions in this report, reflects GDC’s professional opinions, 
intended for the use by SFI Bridgeview, LLC., and their design consultants. This 
report has been prepared solely for assessing environmental impact of the proposed 
development, and may not contain sufficient information for other uses. The 
recommendations shall not be extrapolated to areas not covered by this report, or 
used for other facilities without the review and approval of GDC. This report or any 
portion of this report may be provided to contractors or included in specifications for 
informational purposes only. 
 
Our investigation and evaluations were performed in accordance with generally 
accepted local standards using that degree of care and skill ordinarily exercised 
under similar circumstances by reputable geotechnical consultants practicing in this 
or similar localities. No other warranty, expressed or implied, is made as to the 
professional advice included in this report. 
 
The recommendations for this project are, to a high degree dependent upon proper 
quality control of grading. Consequently, the recommendations are made 
contingent on the opportunity of GDC to observe grading operations. If parties other 
than GDC are engaged to provide such services, they must be notified that they will 
be required to assume complete responsibility for the geotechnical phase of the 
project by concurring with the recommendations in this report or provide alternate 
recommendations as deemed appropriate. 
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APPENDIX A 
FIELD EXPLORATION 

The subsurface conditions at the project site were previously investigated by the J. 
Byer Group, Inc. (JBG) in June 2005 which involved drilling of 28 hollow stem auger 
borings. JBG’s boring locations are shown in Figure 11 of the main report. JBG’s 
boring logs are presented in Appendix C. 

To investigate potential fault rupture hazard at the project site, Group Delta 
Consultants, Inc. (GDC) advanced a total of 30 Cone Penetration Tests (CPT). The 
CPTs were advanced to depths of 40 to 60 feet below existing grades. Locations of 
the CPTs are shown on Figures 8A to 8C of the main report.  

The CPT probes were performed in general accordance to ASTM D3441-86. A CPT 
sounding is performed by pushing a conical tipped steel probe with a cylindrical 
friction sleeve into soil while simultaneously recording the end bearing and side 
friction resistance. The conical tip had a 60-degree apex angle and a projected cross 
sectional area of 1.55 square inches and is advanced with a hydraulic ram. The 
cylindrical friction sleeve has a surface area of 23.25 square inches. Both the tip and 
sleeve have outside diameters of 1.4 inch.   

As the probe is advanced, electronic instruments measure and record both the tip 
resistance and the frictional resistance on the sleeve. The tip and frictional resistance 
are then analyzed, using available correlations, to estimate soil classification, density, 
strength and compressibility of subsurface materials.  

CPT logs are presented in this appendix. 
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Maximum depth: 58.70  (ft)

Kehoe Testing & Engineering
Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com

CPT Data 
30 ton rig 

Customer: Group Delta Consultants, Inc.
Job Site: 27508 John Montgomery Drive

Date: 29/Nov/2010
Test ID: C-4
Project: SanPedro

Test ID: C-4

File: Z29N1001C.ECP

0 800

Tip Stress COR

(tsf) 0 12

Sleeve Stress

(tsf) -1 6

Pore Pressure

(tsf) 0 8

Ratio COR

(%) 2 12

SBT FR

 (Rob. 1986)

Silty Sand

Silty Sand

Sand Mix

Sand Mix

VS Fine Gr

Sandy Silt

VS Fine Gr

VS - Sandy

VS Fine Gr

VS - Sandy

VS - Sandy

VS - Sandy

Interbedded

Interbedded

D
e
p
th

  
(f

t)

0 0

15 15

30 30

45 45

60 60

75 75



Maximum depth: 60.97  (ft)

Kehoe Testing & Engineering
Office: (714) 901-7270
Fax: (714) 901-7289
rich@kehoetesting.com
www.kehoetesting.com

CPT Data 
30 ton rig 

Customer: Group Delta Consultants, Inc.
Job Site: 27508 John Montgomery Drive

Date: 29/Nov/2010
Test ID: C-5
Project: SanPedro

Test ID: C-5

File: Z29N1002C.ECP

0 800

Tip Stress COR

(tsf) 0 12

Sleeve Stress

(tsf) -1 6

Pore Pressure

(tsf) 0 8

Ratio COR

(%) 2 12

SBT FR

 (Rob. 1986)

Silty Sand

Sand Mix

Sand Mix

VS Fine Gr

VS - Sandy

Sandy Silt

VS Fine Gr

VS - Sandy

VS Fine Gr

Silty Sand

Silty Sand
VS - Sandy
VS Fine Gr

Sand

VS - Sandy

Sand

Interbedded

D
e
p
th

  
(f

t)

0 0

15 15

30 30

45 45

60 60

75 75
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Maximum depth: 55.33  (ft)
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Maximum depth: 47.62  (ft)
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APPENDIX B  SEISMIC REFLECTION AND REFRACTION TOMOGRAPHY 
SURVEY REPORT 



May 18, 2011  

Group Delta Consultants, Inc. 
370 Amapola Avenue #212 
Torrance, California 90501 

Attention: Dr. Ying Liu, P.E. 

Subject: Summary Report  
  Seismic Reflection and Refraction Tomography Surveys 

For Investigation of Subsurface Faulting  
At Ponte Vista Development 

  San Pedro, California 

INTRODUCTION 

This report summarizes the seismic reflection and refraction tomography surveys 
completed by Advanced Geoscience at the referenced site.  These surveys were 
performed in two phases of field investigation in October, 2010 and April, 2011.  The 
surveys were used to generate seismic profiles showing approximate images of 
subsurface layering to investigate faulting associated with the Palos Verdes fault.  
Published geologic cross sections prepared by T. W. Dibblee (1999) show the site is 
located south of the main trace of the Palos Verdes fault, and positioned on the folded 
hanging wall of this reverse fault block.  A previous seismic reflection and geomorphic 
study by W. J. Stephenson and others (1995) identified several possible paralleling 
“secondary” fault splays south of this main fault trace.      

Advanced Geoscience initially recorded seismic reflection and refraction data on October 
17 and 21, 2010 along one survey line, designated as Line 1.  Line 1 was positioned along 
a street crossing through the abandoned housing development, as shown on the site map 
in Figure 1.  This southwest-to-northeast traverse was used to position this survey line 
across the mapped trend of the northwest-to-southeast trending faulting expected to cross 
the site.  The seismic data were used to prepare a seismic reflection profile showing 
approximate images of subsurface layering in the upper 500 feet.  These data were also 
used to prepare a shallower seismic velocity-depth profile using refraction tomography.  
Both profiles provided approximate images of geologic layering, which were evaluated 
for vertically-orientated breaks or other abrupt changes in subsurface layering that could 
indicate evidence of faulting.  
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The profiles generated along Line 1 revealed a fault plane that appeared to project 
towards the surface near “Point A” in Figure 1.  Based on these findings additional 
seismic surveys were performed on April 4 through 13, 2011 along survey lines 
designated as Lines 2 and 3 to investigate the trend of this faulting designated as “Fault 
A”.  These surveys were performed by positioning Lines 2 and 3 along similar southwest-
to-northeast traverses located further to the east of Line 1, as shown in Figure 1.    

The following sections summarize our data collection and processing procedures.  A 
concluding section discusses our geologic interpretation of the seismic profiles and our 
evaluation of subsurface faulting. 

SURVEY PROCEDURES 

Data Collection 

Line 1 was positioned along a straight-line traverse orientated approximately north 14 
degrees east.  This survey line was positioned along the center of the street shown in 
Figure 1.  The geophone coverage setup along Line 1 was 1,288 feet.   

The seismic data were recorded using a Seistronix EX-6, 132-channel seismic acquisition 
system.  This system was connected to 120 geophones, spaced 8-feet apart along the 
survey line.  The geophones consisted of single 40-Hertz vertical geophones commonly 
used for both high-resolution reflection and refraction surveys.  The geophones were 
firmly coupled to the ground by pressing the metal spikes attached to their base plates 
into 3/8-inch diameter holes drilled in the asphalt.    

The seismic waves were generated at “shot points” positioned along the geophone line 
and recorded separately into multiple overlapping 102-channel geophone spreads, which 
were shifted along the line.  The shot points started 4 feet south of the first geophone 
position and continued along the line between the geophones at 8-foot intervals.  The first 
102-channel geophone spread was positioned from 0 to 808 feet.  After the shot points 
moved 6 geophone positions past the center of this spread, the 102-channel spread was 
shifted forward by 12 geophone positions to setup a second spread from 96 to 904 feet.  
This pattern of shifting 102-channel geophone spread movement continued until the sixth 
geophone spread was positioned from 480 to 1,288 feet.  The shot points then moved 
through the center of this spread and continued to the north until the last shot point 
position was 4 feet north of the last geophone position. 

The seismic waves were generated at each shot point using a twenty-five pound sledge 
hammer impacting a thick steel plate placed on the ground.  Multiple impacts were 
recorded and summed together at each shot point to increase the signal-to-noise ratio.     
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A total of 162, 102-channel field records were recorded along Line 1.  Each field record 
was recorded with a 0.7 second record length and 0.25 millisecond sampling rate with 24-
bit analog-to-digital resolution. The 8-foot shot point and receiver interval produced a 
reflection data set with nominal 40 to 70-fold subsurface coverage with 4-foot common-
midpoint (CMP) reflection spacing.      

Lines 2 and 3 were positioned along crooked-line traverses through the abandoned 
houses.  These survey lines were setup to approximately parallel the southwest-to-north 
trend of Line 1, as shown in Figure 1.  The geophone coverage setup along Line 2 was 
1,528 feet and the coverage setup along Line 3 was 1,192 feet. 

The seismic data were also recorded with the Seistronix EX-6 acquisition system with 
geophones spaced 8-feet apart along the survey lines.  The geophones were planted into 
both asphalt pavement and dirt surfaces.    

The seismic waves were also generated at shot points positioned at 8-foot intervals and 
recorded into multiple overlapping geophone spreads.  However, to provide longer-offset 
data these shot points were recorded into 114-channel geophone spreads, which were 
shifted further apart along the line.  The shot points started 4 feet south of the first 
geophone position and continued along the line between the geophones at 8-foot 
intervals.  After the shot points moved 24 geophones past the center of the first spread, 
the 114-channel spread was shifted forward by 24 to 30 geophone positions to setup 
another spread.  This pattern of shifting 114-channel geophone spread movement 
continued until the last geophone spread was positioned.  The shot points then moved 
through the center of this spread and continued to the north until the last shot point 
position was 4 feet north of the last geophone position. 

The seismic waves were also generated using a twenty-five pound sledge hammer 
impacting a thick steel plate placed on the ground.

A total of 193 114-channel field records were recorded along Line 2 and 151 records 
were recorded along Line 3.  Each field record was recorded with a 0.7 second record 
length and 0.25 millisecond sampling rate with 24-bit analog-to-digital resolution. The 8-
foot shot point and receiver interval produced reflection data sets with nominal 40 to 75-
fold subsurface coverage with 4-foot common-midpoint (CMP) reflection spacing.      

Seismic Data Processing and Modeling 

The seismic field records for Line 1 were initially processed using the computer program 
Visual_SUNT developed by W_GeoSoft (Geneva, Switzerland).  These data were later 
re-processed with similar results together with the seismic data from Lines 2 and 3 using 
the computer program VISTA developed by Gedco (Calgary, Alberta). 



Group Delta Consultants, Inc. 
May 18, 2011 
Page 4 

Prior to performing this processing the coordinates and elevations of the geophone 
stations were estimated along each survey line.  The x-coordinates for Line 1 were 
determined from the straight-line stationing setup along this line.  The x,y coordinates for 
Lines 2 and 3 were determined from UTM coordinates measured from Goggle Earth.  
The stationing of these two survey lines was mapped on to the Goggle Earth images to 
estimate the UTM coordinates of building corners and other features where the survey 
lines changed direction.  The elevations of the geophone stations setup along Lines 1-3 
were determined from the topographic site map in Figure 1.      

The SEG2 format field records from Lines 1-3 were input into the program VISTA 
together with the survey line field geometry to perform a specialized sequence of digital 
filtering, trace sorting, and normal moveout velocity correction to prepare common-
midpoint (CMP) summed traces of the reflection time profiles.  The resulting reflection 
profiles for Lines 1, 2, and 3 are shown in Figures 2 through 4.  The average “stacking 
velocities” used to correct the offset of the CMP traces for normal move out (NMO) were 
used to prepare the approximate depth scales shown on the profiles. 

The data from Lines 2 and 3 underwent additional “2D crooked-line processing” to bin 
the traces according to their x,y positions into straighter-line CMP positions setup along 
the survey lines.       

Elevation differences along the seismic reflection profiles were also accounted for in the 
processing by applying “surface consistent” static shifts to the field record traces, prior to 
CMP sorting and NMO correction.  The time shifts introduced by this step effectively 
positioned time=0 on the reflection profiles to datum elevations. 

The seismic field records from Lines 1-3 were also used to pick first arrival times (“first 
breaks”) for refracted seismic waves traveling along the surface layer and the deeper 
higher-velocity layers.   

The travel time data from these first breaks were input together with geophone station 
coordinates and elevations into the computer program RAYFRACT written by Intelligent 
Resources, Inc. (Vancouver, Canada) to generate a velocity-depth model for Lines 1-3.  
RAYFRACT used the first break time picks to conduct refraction tomography imaging of 
the seismic velocity layering.  An initial velocity-depth model was first estimated using 
the Delta-TV CMP velocity profiling procedure.  This initial model was then refined to 
produce a closer fit to the first breaks using the Wavepath Eikonal Traveltime (WET) 
tomographic inversion method with 100 iterations.  This best-fit, velocity-depth model 
was then gridded and color contoured with SURFER (Golden Software, Inc.) to show 
estimated vertical and lateral variations.  The resulting velocity-depth profiles for Lines 
1-3 are shown in Figures 5 through 7.    
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DISCUSSION OF RESULTS 

Geologic Interpretation of Seismic Profiles 

The seismic reflection profiles for Lines 1-3 show reflection patterns from two subsurface 
horizons highlighted by blue and green in Figures 2 through 4.  These two reflection 
horizons are interpreted to be the upper and lower surfaces of the older Quaternary unit 
(Ql) beneath this area which is shown on the geologic cross sections by Dibblee and 
others.  The San Pedro Formation (Qsp) is mapped above this unit and was also 
encountered in the shallow borings drilled at this site.   

The green reflection horizon is interpreted as the upper surface of the Miocene section.
This stronger-amplitude reflection pattern appears to truncate reflections highlighted in 
purple from north-dipping and south-dipping bedding planes above and below this 
unconformity surface.  This interpretation is consistent with the geologic cross sections 
which show an unconformity at the base of the Quaternary section.  

Subsurface faulting designated as “Fault A” is interpreted on the reflection profile for 
Line 1 near station 462 feet (Figure 2).  At this location the green reflection horizon 
shows an abrupt change in slope and vertical separation.  This fault plane interpretation is 
supported by the seismic refraction profile in Figure 5, which shows an abrupt down-to-
the-north vertical separation in the 4,000 ft/sec velocity contour near this location. 

Fault A is also interpreted on the reflection profiles for Lines 2 and 3, which were 
positioned to the east of Point A.   This interpretation is based primarily on similar abrupt 
changes in slope on the green reflection horizon in Figures 3 and 4.  The reflection 
profiles for these lines also show weaker evidence of second possible fault designated as 
“Fault B” which appears to be cut off by Fault A.  Abrupt variations in the 3,000 to 4,000 
ft/sec velocity layering in Figures 6 and 7 also provide evidence of this faulting.     

The reflection profiles for Lines 2 and 3 show more sharply distorted reflection patterns 
on the north sides of these lines.  These distorted reflection patterns appear to be caused 
by recent folding along the flank of the Gaffey Anticline.  Unaccounted for variations in 
near-surface velocity and side reflections from buildings may also be contributing to 
some of these distortions.  

Evaluation of Subsurface Faulting 

The seismic profiles for Lines 1 through 3 show evidence of faulting along two fault 
planes extending beneath the site.  Fault A was first interpreted along Line 1 and later 
extended to Lines 2 and 3.  Fault B was interpreted based on somewhat weaker evidence 
only shown along Lines 2 and 3.  Both of these fault interpretations are based reflection 
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patterns from subsurface horizons less than 200 feet below the ground surface that show 
abrupt changes in slope or vertical separation.  

The map in Figure 1 shows the inferred trend of this concealed faulting beneath the site. 

We recommend that exploratory boreholes or cone penetration testing (CPT) be used to 
investigate near-surface faulting at these fault locations.  A series of closely-spaced 
boreholes or CPT points could be positioned along segments of Lines 1 through 3 
crossing above Faults A and B to develop profiles of younger alluvial layers to further 
investigate the possibility of faulting.   

§

Advanced Geoscience appreciates the opportunity to be of service to Group Delta 
Consultants and their clients.  If you have any questions concerning this report please 
contact the undersigned.  Thank you.  

Sincerely,
Advanced Geoscience, Inc. 

Mark G. Olson, P.Gp., P.G., C.H.G. 
Principal Geophysicist/Geologist 

Attachments:  Figure 1- Site Map Showing Location of Lines 1-3 and Faults A and B 
  Figure 2- Line 1 Seismic Reflection Profile 

Figure 3- Line 2 Seismic Reflection Profile 
Figure 4- Line 3 Seismic Reflection Profile 
Figure 5- Line 1 Seismic Refraction Tomography Profile 

  Figure 6- Line 2 Seismic Refraction Tomography Profile 
  Figure 7- Line 2 Seismic Refraction Tomography Profile 
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APPENDIX C  THE J. BYER GROUP (2005) INVESTIGATION – FIELD 
EXPLORATION AND LABORATORY TESTING 





























































































































APPENDIX D  CITY OF LOS ANGELES GEOLOGY & SOIL REPORT 
CORRECTION LETTER (1/20/2006) 








