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1. INTRODUCTION 

In accordance with your request and authorization, we have performed a supplemental geotech-

nical evaluation of the soil and geologic conditions along the easterly slope of the existing NRG 

El Segundo Power Plant in El Segundo, California (Figure 1). We previously performed a limited 

geotechnical evaluation for the proposed redevelopment of Units 1 and 2 at the NRG El Segundo 

facility (Ninyo & Moore, 2006). The purpose of this evaluation was to assess the stability of the 

existing slope located along the east side of the redevelopment site for Units 1 and 2.  This slope 

stability analysis has been performed in general compliance with Conditions of Certification 

GEO-3 presented in the California Energy Commission (CEC) Decision for El Segundo Power 

Redevelopment Project, Application for Certification (00-AFC-14) dated February 2005.  This 

report presents our geotechnical findings, conclusions, and recommendations regarding the east-

erly slope. 

2. SCOPE OF SERVICES 

Geotechnical services during this evaluation were provided in general accordance with our pro-

posal dated January 23, 2007 (Ninyo & Moore, 2007), and included the following: 

• Project coordination and review of readily available background materials, including geo-
logic and topographic maps, published literature, stereoscopic aerial photographs, in-house 
information, and Cone Penetration Testing (CPT) data obtained from our previous study for 
the redevelopment project (Ninyo & Moore, 2006). 

• Acquisition of an excavation permit from the City of El Segundo for our exploratory borings 
within the Vista del Mar right-of-way. 

• Performance of a site reconnaissance to mark the proposed boring locations and to coordi-
nate with Underground Service Alert (USA) for utility clearance. 

• Subsurface exploration consisting of the drilling, sampling, and logging of two small-
diameter, hollow-stem auger borings to depths of up to approximately 76 feet below the 
paved surface along Vista del Mar.  

• Laboratory testing of representative soil samples to evaluate in-place moisture content and 
dry density, percent of particles finer than the No. 200 sieve, and direct shear strength. 

• Data compilation and geotechnical analysis of the field and laboratory data, including analy-
ses to evaluate the stability of the existing slope. 
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• Preparation of this report presenting our geotechnical findings, conclusions, and recommen-
dations regarding the stability of the subject slope. 

3. SITE DESCRIPTION  

The site for the proposed project is located within the existing NRG El Segundo Power Plant at 

301 Vista Del Mar in El Segundo, California (Figure 1). The slope is located along the east side 

of the redevelopment site for Units 1 and 2 and ascends approximately 50 to 60 feet to Vista del 

Mar at inclinations ranging from approximately 1¾:1 to 2:1 (horizontal to vertical). Vista del 

Mar is a four-lane roadway that extends in the north-south direction at elevations ranging from 

approximately 74 to 90 feet above mean low level water (MLLW). Units 1 and 2 (currently de-

commissioned) are situated at the base of the slope on relatively level terrain near the southern 

end of El Segundo Beach, at an elevation of approximately 19½ feet above MLLW. 

4. SUBSURFACE EVALUATION AND LABORATORY TESTING 

Our subsurface exploration at the subject site was performed on February 13, 2007, and con-

sisted of the drilling, logging, and sampling of two small-diameter borings. The approximate 

locations of the exploratory borings are shown on Figure 2. The borings were drilled to depths of 

up to approximately 76 feet below the pavement surface on Vista del Mar and were logged by a 

representative from our firm. Bulk and relatively undisturbed soil samples were obtained at se-

lected depths for laboratory testing. The logs of the exploratory borings are presented in 

Appendix A.  

Laboratory testing of representative soil samples was performed to evaluate in-situ moisture con-

tent and dry density, percent of particles finer than the No. 200 sieve, and direct shear strength. 

The results of our in-situ moisture content and dry density evaluation are presented on the boring 

logs in Appendix A. The remaining laboratory testing results are presented in Appendix B. 
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5. GEOLOGY AND SUBSURFACE CONDITIONS  

5.1. Regional Geology 

The site for the proposed improvements is located within the Los Angeles Basin, which is 

bounded on the north by the Transverse Ranges geomorphic province (Norris and Webb, 

1990). The Los Angeles Basin has been divided into four blocks, which are generally sepa-

rated by prominent fault systems:  the northwestern block, the southwestern block, the 

central block, and the northeastern block. The project area is located within the southwestern 

block, which is bounded on the east by the onshore segment of the Newport-Inglewood fault 

zone. The southwestern block includes anticlinal and synclinal structural features within the 

basement rocks that are overlain by younger sedimentary rocks and alluvium. 

The Los Angeles Basin is traversed by several major active faults. The Palos Verdes and 

Newport-Inglewood fault zones are major active faults within the southwestern block of the 

Los Angeles Basin. Our review of geologic literature indicates that a segment of the Palos 

Verdes fault is located about 3 miles southwest of the site. The on-shore segment of the 

Newport-Inglewood fault is located approximately 6 miles northeast of the site. 

5.2. Site Geology 

Based on our review of stereoscopic aerial photographs and pertinent geologic maps, the site 

is underlain by Holocene-age alluvial and dune deposits consisting of silty sand and sand. 

The subsurface materials encountered in our borings consisted of eolian deposits (underlying 

the asphalt concrete pavement section) consisting of medium dense to very dense, poorly 

graded sand to silty sand to depths of approximately 30 feet in boring B-1 and approxi-

mately 25 feet in boring B-2. The eolian deposits are underlain by older alluvium to the 

explored depths of up to about 76 feet. The older alluvium generally consisted of dense to 

very dense, poorly graded sand to silty sand. Detailed descriptions are presented on the bor-

ing logs in Appendix A. 
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6. GROUNDWATER 

Groundwater was encountered in boring B-2 at a depth of approximately 73 feet below the 

ground surface. Groundwater was not encountered in boring B-1. Fluctuations in groundwater 

levels may, however, occur due to tidal fluctuations, variations in precipitation, ground surface 

topography, subsurface stratification, local irrigation, and other factors which may not have been 

evident at the time of our field evaluation. 

7. FAULTING AND SEISMICITY 

Based on our review of referenced geologic maps and stereoscopic aerial photographs, the 

ground surface in the vicinity of the subject site is not mapped as being transected by any known 

active or potentially active fault; therefore, the potential for surface fault rupture is considered to 

be low. The site is not located within a State of California Earthquake Fault Zone (Alquist-Priolo 

Special Studies Zone, Hart and Bryant, 1997). However, the subject site is located in a seismi-

cally active area, as is the majority of southern California, and the potential for strong ground 

motion at the site is considered significant. The nearest known active fault is the Palos Verdes 

fault located approximately 3 miles southwest of the site. 

Table 1 lists selected principal known active faults that may affect the subject site, the maximum 

moment magnitude (Mmax) as published for the California Geological Survey (CGS) by Cao, 

et al. (2003), and the type of fault as defined in Table 16A-U of the California Building Code 

(CBC, 2001). The approximate fault to site distances were calculated by the computer program 

FRISKSP developed by Blake (2001).  
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Table 1 – Principal Active Faults 

Fault Approximate Fault to 
Site Distance in miles (km) 

Maximum Moment
Magnitude1 (Mmax) 

Fault
Type2

Palos Verdes 3.2 (5.1) 7.3 B
Newport-Inglewood (Los Angeles Basin) 6.2 (10.0) 7.1 B
Santa Monica 9.5 (15.3) 6.6 B
Malibu Coast 10.6 (17.1) 6.7 B
Hollywood 12.3 (19.8) 6.4 B
Puente Hills Blind Thrust 12.6 (20.3) 7.1 B
Northridge 17.0 (27.3) 7.0 B
Verdugo 20.4 (32.9) 6.9 B
Sierra Madre 24.9 (40.1) 7.2 B
San Andreas – 1857 Rupture 47.8 (76.9) 7.4 A
Notes: 
1 Cao et al. 2003. 
2 CBC, 2001; Cao et al., 2003. 

 

The principal seismic hazards at the subject site are surface ground rupture and ground shaking. 

A brief description of these hazards and the potential for their occurrences on site are discussed 

in the following sections. 

7.1. Ground Rupture 

The probability of damage from surface ground rupture is low due to the lack of known ac-

tive faults directly underlying the subject site or its vicinity. Surface ground cracking related 

to shaking from distant events is not considered a significant hazard, although it is a possi-

bility. 

7.2. Ground Shaking 

Our evaluation of the ground shaking hazard included review of a probabilistic seismic haz-

ard assessment that consisted of statewide estimates of peak horizontal ground accelerations 

conducted for California (Peterson, et al., 1996). In addition, for the purposes of evaluating 

seismically induced geotechnical hazards at the site, a site-specific probabilistic seismic 

hazard analysis was performed to evaluate anticipated peak ground accelerations (PGAs) us-

ing the computer program FRISKSP developed by Blake (2001). A probabilistic analysis 
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incorporates uncertainties in time, recurrence intervals, size, and location (along faults) of 

hypothetical earthquakes. This method thus accounts for likelihood (rather than certainty) of 

occurrence and provides levels of ground acceleration that might be more reasonably hy-

pothesized for a finite exposure period. FRISKSP calculates the probability of occurrence of 

various ground accelerations at a site over a period of time and the probability of exceeding 

expected ground accelerations within the lifetime of the proposed structures from the sig-

nificant earthquakes within a specific radius of search. For the present case, a search radius 

of 62 miles (i.e., 100 kilometers) was selected. The earthquake magnitudes used in this pro-

gram are based on the current CGS fault model. 

The published guidelines of CGS (2004) define a PGA with a 10 percent probability of ex-

ceedance in 50 years as the Design Basis Earthquake (PGADBE) ground motion, and this 

value is typically used for residential, commercial, and industrial structures. The PGA with a 

10 percent probability of exceedance in 100 years is defined as the Upper Bound Earthquake 

(PGAUBE) ground motion and is used for public schools, hospitals, and other essential facili-

ties in California. The statistical return periods for the PGADBE and PGAUBE are 

approximately 475 and 949 years, respectively. 

In evaluating the seismic hazards associated with the subject site, we have considered a PGA 

that has a 10 percent probability of being exceeded in 50 years (i.e., PGADBE) and used an 

attenuation relation proposed by Boore, et al. (1997), for soil Type D (with an average shear 

wave velocity of 820 feet or 250 meters per second). The PGADBE for the site was calculated 

as 0.37g when weighted to an earthquake magnitude of 7.5.  

8. SLOPE STABILITY 

In order to evaluate the global stability of the easterly ascending slope, we prepared a representa-

tive cross section of the slope (Cross Section A-A’) using the ground elevation contours depicted 

on a site plan prepared by Brinderson (Brinderson, 2006). The approximate location of the cross 

section is shown on Figure 2. The slope profile and the geologic units pertinent to Cross Section 

A-A’ are presented on Figure 3. The intent of our global stability analyses was to evaluate the 
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potential for rotational (Modified Bishop) failures through the existing slope. A two-dimensional 

stability analysis program, GSTABL7 (Gregory, 2003), was used for this purpose. The design 

factors of safety under static and pseudo-static loading conditions were 1.5 and 1.1, respectively, 

following accepted geotechnical practices and agency guidelines. A horizontal acceleration coef-

ficient of 0.15g was used to evaluate the pseudo-static stability.  

The eolian deposits and older alluvium were assigned homogeneous, isotropic strength properties 

derived from laboratory direct shear tests performed on relatively undisturbed samples retrieved 

from our exploratory borings. Ultimate shear strength values were used for evaluating stability 

under both static and pseudo-static loading conditions. The design shear strength parameters used 

in our stability analysis are summarized in Table 2. 

Table 2 – Strength Parameters Used in Slope Stability Evaluation 

Ultimate Shear Strength 
Earth Material Cohesion, c 

(psf) 
Friction Angle, φ 

(degree) 
Eolian Deposits 50 30 
Older Alluvium 250 32 
Note: 
psf – pounds per square foot 

 

The results of our global stability evaluation indicate that the static and pseudo-static factors of 

safety of the subject slope are adequate in its current configuration. The GSTABL7 outputs are 

presented in Appendix C. 

9. CONCLUSIONS AND RECOMMENDATIONS 

The purpose of our geotechnical evaluation was to provide an opinion regarding the stability of 

the existing slope located along the east side of the redevelopment site for Units 1 and 2. Our 

evaluation indicates that, from a geotechnical standpoint, the static and pseudo-static stability 

conditions of the slope are satisfactory. The eolian deposits that constitute the upper approxi-

mately 30 feet of the slope, however, may be subject to surficial instability if not adequately 

206954002 R Supp Geo 7



NRG El Segundo Power Redevelopment April 6, 2007 
El Segundo, California Project No. 206954002 
 

maintained. The slope face should be kept vegetated to reduce the likelihood of sloughing and 

surficial failure. If surficial failures are observed on the slope, corrective measures should be 

taken to stabilize the slope and protect the various improvements located at the base of the slope. 

10. LIMITATIONS 

The field evaluation and geotechnical analyses presented in this geotechnical report have been 

conducted in general accordance with current practice and the standard of care exercised by geo-

technical consultants performing similar tasks in the project area. No warranty, expressed or 

implied, is made regarding the conclusions, recommendations, and opinions presented in this re-

port. There is no evaluation detailed enough to reveal every subsurface condition. Variations may 

exist and conditions not observed or described in this report may be encountered during con-

struction. Uncertainties relative to subsurface conditions can be reduced through additional 

subsurface exploration. Additional subsurface evaluation will be performed upon request.  

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires additional information or has questions regarding the 

content, interpretations presented, or completeness of this document. 

Our conclusions, recommendations, and opinions are based on an analysis of the observed site 

conditions. If geotechnical conditions different from those described in this report are encoun-

tered, our office should be notified and additional recommendations, if warranted, will be 

provided upon request. It should be understood that the conditions of a site can change with time 

as a result of natural processes or the activities of man at the subject site or nearby sites. In addi-

tion, changes to the applicable laws, regulations, codes, and standards of practice may occur due 

to government action or the broadening of knowledge. The findings of this report may, therefore, 

be invalidated over time, in part or in whole, by changes over which Ninyo & Moore has no con-

trol. 
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This report is intended exclusively for use by the client. Any use or reuse of the findings, conclu-

sions, and/or recommendations of this report by parties other than the client is undertaken at said 

parties’ sole risk. 
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APPENDIX A 

BORING LOGS 

Field Procedure for the Collection of Disturbed Samples 
Disturbed soil samples were obtained in the field using the following method. 

 Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory borings. 
The samples were bagged and transported to the laboratory for testing. 

Field Procedure for the Collection of Relatively Undisturbed Samples 
Relatively undisturbed soil samples were obtained in the field using the following method. 

The Modified Split-Barrel Drive Sampler 
The sampler, with an external diameter of 3 inches, was lined with 1-inch-long, thin brass 
rings with inside diameters of approximately 2.4 inches.  The sampler barrel was driven into 
the ground with the weight of a hammer or the kelly bar of the drill rig in general accor-
dance with American Society for Testing and Materials (ASTM) D 3550-01. The driving 
weight was permitted to fall freely. The approximate length of the fall, the weight of the bar, 
and the number of blows per foot of driving are presented on the boring log as an index to 
the relative resistance of the materials sampled. The samples were removed from the sam-
pler barrel in the brass rings, sealed, and transported to the laboratory for testing. 

206954002 R Supp Geo 























NRG El Segundo Power Redevelopment April 6, 2007 
El Segundo, California Project No. 206954002 
 

APPENDIX B 

LABORATORY TESTING 

Classification 
Soil materials were visually and texturally classified in accordance with the Unified Soil Classi-
fication System (USCS) in general accordance with ASTM D 2488-00. Soil classifications are 
indicated on the logs of exploratory borings in Appendix A. 

In-Place Moisture and Density Tests 
The moisture content and dry density of relatively undisturbed soil samples obtained from the 
exploratory borings were evaluated in general accordance with ASTM D 2937-04. The test re-
sults are presented on the logs of exploratory borings in Appendix A. 

200 Wash 
An evaluation of the percentage of particles finer than the No. 200 sieve was performed on se-
lected soil samples in general accordance with ASTM D 1140-00. The results of the tests are 
presented on Figure B-1. 

Direct Shear Tests 
Direct shear tests were performed on relatively undisturbed soil samples in general accordance 
with ASTM D 3080-04 to evaluate the shear strength characteristics of selected earth materials. 
The samples were inundated during shearing to represent adverse field conditions. The test re-
sults are presented on Figures B-2 through B-5. 
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APPENDIX C 

SLOPE STABILITY EVALUATION 
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