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Sample ID 

Resistivity 
as-received 
saturated 

pH 

Electrical 
Conductivity 

Chemical Analyses 
Cations 
calcium Ca2• 
magnesium Mg2+ 
sodium Na 1

• 

potassium K1+ 
Anions 
carbonate CO32-

Table 1 - Laboratory Tests on Soil Samples 

Geotechnical Professionals, Inc. 
McKinley E.S. 

Your#2677.1BI, HDR Lab #17-0273LAB 
26-Apr-17 

B-3 @0-5' 

Units 
ohm-cm 35,200 
ohm-cm 4,400 

7.4 

mS/cm 0.10 

mg/kg 74 
mg/kg 8.1 
mg/kg 55 
mg/kg 11 

mg/kg ND 
bicarbonate HCO3

1· mg/kg 305 

fluoride F
1
- mg/kg ND 

chloride c11
- mg/kg ND 

sulfate so/- mg/kg 14 
phosphate PO/- mg/kg ND 

Other Tests 
ammonium NH41+ mg/kg ND 
nitrate NO31- mg/kg 13 

sulfide s2- qual na 
Redox mV na 

Resistivity per ASTM G187, Cations per ASTM D6919, Anions per ASTM D4327, and Alkalinity per APHA 2320-B. 
Electrical conductivity in millisiemens/cm and chemical analyses were made on a 1 :5 soil-to-water extract. 
mg/kg = milligrams per kilogram (parts per million) of dry soil. 
Redox = oxidation-reduction potential in millivolts 
ND = not detected 
na = not analyzed 
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This geologic and seismic assessment presents a summary of geologic and seismic 
conditions at McKinley Avenue Elementary School located at 7812 McKinley Avenue in Los 
Angeles, California. The purpose of this assessment was to identify and evaluate geologic 
constraints, which are likely to be factors with respect to the proposed development. In 
order to accomplish this objective, the following scope of services was performed: 

• Research and review of available published and unpublished geologic literature and
maps pertaining to the site and vicinity (see References), as well as subsurface
exploration data from our recent investigation.

• Geologic analysis of the reviewed information.

• Preparation of this assessment report, which includes a summary of the researched
information and a discussion of the possible geologic-seismic hazards that may
affect the subject site and the proposed construction.

SITE CONDITIONS 

The subject school site is approximately 4.85 acres and is located in an older residential 
neighborhood of suburban Los Angeles. 

Site topography at the school is relatively flat, with ground surface elevations ranging from 
approximately 139 to 141 feet. Within the vicinity of the site, the ground surface slopes very 
gradually to the south. 

REGIONAL AND LOCAL GEOLOGIC SETTING 

Regional Geology 

The proposed school site is located in the Central Block of a regional geologic structure 
termed the Los Angeles Basin, a northeast-trending structural basin filled with Tertiary 
age marine sedimentary rocks mantled by Recent and Pleistocene age non-marine 
alluvial sediments deposited by washes and streams flowing southward from the San 
Gabriel Mountains, Elysian, and Repetto Hills to the north. 

In the area of the site, the marine deposits are overlain by approximately 20 feet of 
Holocene alluvium, which consist of loose to dense sands, silty sands, and silts. The 
Pleistocene alluvium consists of moderately to well consolidated, gravel, sand, silt and 
clay (Department of Water Resources, 1961 ). 

The nearest geologic structures to the site are the Puente Hills Blind Thrust and Newport-
2677-18I-01X-D.doc (05/17) D-1
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Inglewood Zone of deformation, both considered active fault zones. Deformation and uplift 
along the Newport-Inglewood fault zone has resulted in a northwest trending series of hills, 
including Signal Hill and the Dominguez Hills to the southeast of the site, and the Baldwin 
Hills to the west and northwest of the site. Based on published maps and the USGS 
Source Parameter website (see References), the site is approximately 2.1 miles and 5.7 
kilometers from the closest known traces of the Puente Hills Blind Thrust and Newport-
Inglewood fault, respectively (see Table 1 ). 

Regionally the site is located near the border between two of California's geomorphic 
provinces, the Transverse ranges to the north and the Peninsular Ranges to the south. The 
Transverse Ranges are characterized by east-west trending mountain ranges, including the 
Santa Monica and San Gabriel Mountains, that are oriented oblique to the trend of the 
other major structural trends in California, including the San Andreas Fault, Sierra Nevada 
Mountains, and other mountain ranges in Southern California, which trend northwesterly. 

The Peninsular Ranges are characterized by northwesterly trending active faults and 
mountain ranges related to the San Andreas and other major fault systems in the 
province. The province extends from the Los Angeles Basin, where the project is 
located, southeast to Baja California. 

Site Geologic Conditions 

The site is underlain by Quaternary age alluvial sediments mapped as younger, alluvial 
plain deposits. These sediments are described as gravel, sand, and clay derived mostly 
from the Santa Monica Mountains and minor stream channels (Dibblee, 2007). The 
geologic conditions in the site area are shown on the quaternary Geologic Map, Figure 0-1. 

As encountered in our exploratory borings at depths ranging from 20 to 60 feet, the soils 
consist of shallow undocumented fill soils over natural younger and older alluvial soils. The 
fill soils at the boring locations consisted of moist silty sands. The fill soils are likely 
undocumented and relatively old, given the age of the high school. 

The underlying natural materials consisted of loose to medium dense silty sands and 
sands and firm to very stiff clays, silty clays, and sandy silts. The natural soils within the 
upper 12 feet below existing grades consisted predominantly of loose to medium dense 
silty sands and sands. Below depths of 12 feet, the natural soils consisted of alternating 
layers of firm to very stiff fine-grained soils (clays, silty clays, and sandy silts) and medium 
dense coarse-grained soils (silty sands and sands). The soils become dense and very stiff 
to hard below approximate depths of 32 to 34 feet. The natural soils are generally moist to 
wet, with higher moisture contents encountered within the fine-grained soils. 
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Data published by the State of California indicates that historical high groundwater depth in 
the site vicinity is approximately 15 feet below existing grades. Groundwater was not 
encountered in our borings drilled to depths of 60 feet below the existing ground surface. 
Details of the groundwater depths in the vicinity of the site are shown on the Groundwater 
Map, Figure D-3. 

TECTONIC SETTING 

Regional Fault Systems 

The geologic structure of southern California is dominated by northwest trending faults 
associated with the San Andreas Fault System. Faults such as the Newport-Inglewood, 
Whittier, Palos Verdes Hills and San Jacinto are all considered active and are all 
associated with the San Andreas, which collectively form the boundary between the 
North American and Pacific tectonic plates. Most of these faults have ruptured the 
ground surface historically and/or produced significant earthquakes. 

Anomalous to the general northwest structural fabric are a series of active west trending 
reverse or thrust faults. The majority of these occur as north dipping planes projecting 
along the southern base of the Santa Monica and San Gabriel Mountains in the greater 
Los Angeles area. The known active thrust faults in the region include the Cucamonga, 
Sierra Madre, San Fernando, Raymond, Santa Monica and Hollywood faults. 

Concealed Faults 

Another category of fault known as "blind thrusts" was recognized as a significant 
seismic hazard following the 1987 magnitude 6.0 Whittier Narrows Earthquake and 
then again by the 1994 San Fernando magnitude 6. 7 Earthquake. A blind thrust is a 
deeply buried shallow dipping thrust fault, which does not project to the ground surface. 
Blind thrusts are capable of generating a major earthquake that may cause uplift in the 
form of anticlinal hills. Some uplands that surround the Los Angeles Basin, including 
the Elysian Park and Repetto Hills, are products of blind thrusts. Because blind thrusts 
do not intersect the ground surface, primary surface fault rupture is considered 
unlikely. Major portions of the Los Angeles Basin are now believed to be underlain by 
various blind thrusts ramps. Due to continued north-south convergence (shortening) 
across the Los Angeles Basin, slippage along these features will generate 
earthquakes. 

At the present time, the potential magnitudes and recurrence intervals of blind thrust 
produced earthquakes cannot be quantified with confidence due to the fact that many 
characteristics of these features (including areal extent and Quaternary slip rates) are 
poorly understood. Nonetheless, the proximity to densely populated urban centers and 
their history of producing damaging earthquakes clearly demonstrate the risk that blind 
thrusts pose to large metropolitan areas such as Los Angeles and surrounding cities. 
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Nearby Seismogenic Sources 

We reviewed the 2008 National Seismic Hazard Maps Source Parameters (USGS, 
2008) to identify known active faults within a 100 km radius of the project site. The 
names and distances of the faults lying within 25 kilometers of the project site are 
provided in the following table (Table 1 ). We present a map showing the significant 
regional faults in Figure D-3, Regional Fault Map. 

a e - 1gn1 1can T bl 1 s· T tR eg1ona IF It au s
Fault Name Approximate Distance" (km) 

Puente Hills Blind Thrust (Los Angeles) 2.1 
Newport-Inglewood 5.7 

Puente Hills Blind Thrust 7.5 
Elysian Park (Upper) 11.3 

Puente Hills Blind Thrust (Santa Fe Springs) 13.0 
Santa Monica 15.4 

Hollywood 16.4 
Raymond 17.4 
Elsinore 19.7 

Palos Verdes 20.3 
Verdugo 20.6 

Puente Hills (Coyote Hills) 21.6 
* Defined as the closest distance to projection of rupture area along fault trace.

The site does not lie within an Alquist-Priolo Earthquake Fault Zone as designated by 
the California Geological Survey (Hart, 1997) or as shown on Figure D-5, Seismic 
Hazard Map. Surface faults have not been mapped projecting towards or through the 
site area. 

Brief details for some of the faults closest to the subject site are as follows: 

Puente Hills Blind Thrust 

The Puente Hills Blind Thrust (Shaw, 1999) is a north dipping blind thrust extending from 
the Santa Fe anticline northward to the Montebello anticline. Movement on the fault is 
responsible for the 1987 Whittier Narrows earthquake. Research on the earthquake and 
its aftershocks, as well as fault plane reflections, have resulted in the conclusions that the 
fault is located between 3 and 7 kilometers below sea level. Data on the slip rate and 
possible recurrence intervals are still being researched. 

Newport-Inglewood Fault 

The Newport-Inglewood Fault forms the southwesterly side of the Los Angeles Basin 
and is defined by a series of low disconnected hills and mesa surfaces. Strike slip 
faulting is associated with anticlinal folding. This has resulted in the accumulation of 
petroleum resources along its entire length from offshore Newport Beach to the 
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Santa Monica Mountains. In 1933 the destructive Long Beach Earthquake occurred on 
the fault just offshore of Newport Beach. The event caused considerable damage and 
a high loss of life. Since then the various strands of the fault have produced many 
minor earthquakes, all of which have been at a magnitude of 4.5 or less. The fault lies 
at a distance of approximately 5.7 kilometers to the southwest of the project sites at its 
closest approach. A maximum earthquake magnitude of 6.9 and slip rate of 1.0 mm/yr 
has been assigned to the fault. 

Elysian Park Blind Thrust 

The north to south structural convergence in the region is a result of deep-seated fault 
movement along features called "blind thrusts". These are buried low angle north and 
some south dipping faults which do not project to the ground surface but cause uplift by 
folding during major earthquakes. In 1987, the magnitude 5.9 Whittier Narrows 
Earthquake occurred on a previously unknown blind thrust, which has now been given the 
name Elysian Park Blind Thrust or Structural Zone. This fault underlies the Elysian Park 
Hills at 3 km and deepens northward to 10 km of depth. Because of the 1987 event, the 
fault has been placed into an active category and has been tentatively mapped to underlie 
a major portion of the eastern Los Angeles Basin and adjacent San Gabriel Valley to the 
north. Subsequent to this earthquake was the 1994 M6. 7 North ridge Earthquake in the 
San Fernando Valley. This earthquake occurred along a previously unknown similar blind 
thrust fault. This type of active faulting and resulting earthquake activity are considered 
relatively common in regions undergoing convergence. The Elysian Park Thrust has a 
length of 34 km, slip rate of 1.50 mm/yr and is capable of generating a maximum 
earthquake of M6.7 (Shaw and Suppe, 1996). 

SEISMIC EXPOSURE 

As is the case with most locations in Southern California, the subject site is located in a 
region that is characterized by moderate to high seismic activity. The project site and 
vicinity has experienced strong ground shaking due to earthquakes in historic time. The 
locations of earthquake epicenters with respect to the subject site are shown graphically on 
Figure D-4, Regional Seismicity. 

SECONDARY SEISMIC EFFECTS 

General 

Secondary effects of seismic activity normally considered as possible hazards to a 
particular site include several types of ground failure as well as induced flooding. Various 
types of ground failures, which might occur as a consequence of severe ground shaking of 
a site include landsliding, ground subsidence, ground lurching, shallow ground rupture and 
liquefaction. The probability of occurrence of each type of ground failure depends on the 
severity of the earthquake, distance from faults, topography, subsoils and groundwater 
conditions, in addition to other factors. Based on a review of available published literature, 
landsliding, ground subsidence, ground lurching and shallow ground ruptures are 
considered unlikely at the site. 
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Various types of seismically induced flooding, which may be considered as potential 
hazards to a particular site, include flooding due to a tsunami (seismic sea wave), a seiche, 
or failure of a major water retention structure upstream of the project. Since the site is 
located approximately 1 O½ miles inland from the Pacific Ocean at an elevation of 
approximately 140 feet above mean sea level, and since it does not lie in close proximity to 
an enclosed body of water, the probability of flooding due to a tsunami or seiche is 
considered to be nonexistent. 

Liquefaction Considerations 

Loosely compacted/deposited granular soils located below the water table can fail through 
the process of liquefaction during strong earthquake-induced ground shaking. In this 
process, there is a rapid decrease in shearing resistance of cohesionless soils, caused by 
a temporary increase in the pore water pressure. Factors known to influence liquefaction 
potential include soil type and depth, grain size, relative density, ground-water level, degree 
of saturation, and both intensity and duration of ground shaking. 

As a result of liquefaction, a typical building structure may be exposed to several hazards, 
including liquefaction-induced settlement, foundation bearing failure, and lateral 
displacement or lateral spreading. The surface manifestation of liquefaction in deeper soil 
deposits often takes place in the form of sand boils and ground subsidence. Such 
phenomena often lead to loss of adequate support for building foundations (bearing 
failures) and cause tilting, excessive movement and cracking of superstructures. The 
severity of ground subsidence depends largely on the relative thickness of the surficial non-
liquefiable layer compared to the thickness of layers undergoing liquefaction. 

According to the published State Seismic Hazard Zones map for the Los Angeles 
Quadrangle, the site is located in an area designated by the State Geologist as a "zone of 
required investigation" due to the potential for earthquake-induced liquefaction. Details of 
the liquefaction potential in the vicinity of the site are shown on Figure D-5, Seismic Hazard 
Map. For details and results on our liquefaction and seismic settlement evaluation, refer to 
Section 4.2.3 in the text of our report. 

SUMMARY OF GEOLOGIC CONSTRAINTS 

Based on the results of our geotechnical investigation and a review of the information 
provided in the referenced literature, it is recommended that the following geologic 
constraints be taken into account during the initial planning stages of the proposed 
development. 

• The subject site is located in a seismically active area of southern California. The
type and magnitude of seismic hazards that may affect the site are dependent on 
both the distance to causative faults and the intensity and duration of the seismic
event. The subject site will likely experience strong ground shaking caused by 
earthquakes on active, regional faults in the future. The proposed project should be 
designed and constructed in accordance with the seismic design parameters
provided in the building code and our final geotechnical investigation report.
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• Faults have not been mapped projecting towards or through the site.

• The site is located in an area designated by the State Geologist as a "zone of
required investigation" for liquefaction potential. Details of our liquefaction and
seismic settlement evaluation are presented in Section 4.2.3 of the report. Based on 
this analysis, the anticipated liquefaction-induced seismic settlement at the site is on 
the order of 1 to 1 ¼-inches. Therefore, the potential for liquefaction settlements to
negatively impact the proposed site modifications is considered to be moderate.

• Based on a review of available published literature, landsliding, ground subsidence,
ground lurching and shallow ground rupture are considered unlikely at the site.
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