IV. ENVIRONMENTAL IMPACT ANALYSIS
F. GEOLOGY AND SOILS

A Preliminary Geologic and Soils Engineering Investigation for the proposed project was prepared by
GeoConcepts, Inc., dated July 22, 2008, to analyze the potential geology and soils impacts associated
with the proposed project. A summary of the Preliminary Geologic and Soils Engineering Investigation
with respect to the potential geology and soils impacts is set forth below. The Preliminary Geologic and
Soils Engineering Investigation, which is incorporated herein by this reference, is included as Appendix H
of this Draft EIR.

ENVIRONMENTAL SETTING
Topography
Topographically, the property is situated on the south flank of a northwest trending ridge within the
northeast portion of the Verdugo Mountains. The property essentially consists of a series of near-level
pads with ascending slopes to the north. Approximately 25 acres of the project site are currently occupied
by the Verdugo Hills Golf Course and is relatively flat. The remaining area of the project site
(approximately 33.3 acres) is undeveloped land which includes steep onsite hillsides that surround the
golf course on the north and west. Ascending slopes from the golf course have a general gradient between
1:1.5 and 1:2 or less, (vertical to horizontal). Maximum topographic relief on-site is about 330 feet.
Regional Geology
The Canyon Hills project site lies near the northern edge of the Los Angeles Basin within the
northwestern flank of the Verdugo Mountains. These mountains are a portion of the Transverse Ranges
geomorphic province of Southern California. The Transverse Ranges are characterized by east-west
trending geologic structures, as opposed to prevailing northwest-southeast structural trends that dominate
elsewhere in the State. The Verdugo Mountains are characterized primarily of Mesozoic or older age
crystalline metamorphic and igneous basement rocks.
Quaternary age alluvial deposits, including stream terrace deposits and older alluvium, as well as recent
alluvium occur in present-day stream courses. Man-made artificial fill is also common within developed
portions of the Verdugo Mountains.
The Verdugo Mountains were most likely elevated above sea level in middle Pliocene time
(approximately 5 million to 1.6 million years ago). Uplift of the Verdugo Mountains has continued to the
present day. The mountains have been thrust up to the south and eroded to form the present mountain
range. Terrace deposits, representing the uplifted remnants of older alluvium, exist at various elevations
up to 2,800 feet, indicating that the range has undergone intermittent uplift during Pleistocene time (1.6
million to 11,000 years ago).
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The Verdugo Mountains are surrounded by several known active fault zones that collectively comprise an
active thrust belt. To the north and east, the Verdugo Mountains are in close proximity to the Sierra
Madre Fault Zone. To the south and east, the Raymond Hill Fault Zone and the Verdugo-Eagle Rock
Fault Zone exist within close proximity to the project site. In recent geologic time, considerable uplift
and compression of Mesozoic bedrock blocks occurred along the fault zones that produced the linear
features expressed as alternating regional valleys and ranges. The recent and high rate of bedrock uplift is
apparent by the steep and narrow “V” shaped gorges typical of these mountainous areas.
Local Geology
Stratigraphy
The site is underlain by intrusive granitic rock of Cretaceous time, which is covered by Holocene earth
materials and artificial fill. The earth materials encountered on the project site are indicated on Figure
IV.F-1 and briefly described below. Profiles of the geologic cross-sections shown on the Geologic Map
are presented in Figures IV.F-2 and IV.F-3.
Fill
Previous grading has resulted in fill placement on the subject site. Fill materials were presumably placed
during grading and construction of the golf course. Fill was encountered in all of the explorations ranging
from 0.5 to 17 feet in thickness. Contact between the fill and the underlying alluvium or bedrock was
exposed within the exploratory test pits and borings. No evidence of engineered keys or benches was
observed. Fill generally consists of silty sand with rock fragments that generally range between 1/8 and
six inches in length.
Quaternary Alluvium
Alluvial deposits occupy the canyon bottoms and lower portions of the site. Alluvium is weathered
bedrock material that has eroded from natural ascending slopes and accumulated in generally flat lying
areas. Alluvium primarily consists of medium brown to reddish brown, firm, silty sand with pebbles and
cobbles up to 36 inches in length. These deposits were encountered within 20 of the exploratory test pits
and within all the borings. The maximum encountered alluvial thickness was 47 feet.
Bedrock
Bedrock exposed on-site and underlying the Holocene deposits is granitic rock of Cretaceous time. It
consists of moderately weathered and fractured intrusive granitic rocks with varying compositions of
quartz diorite.
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Figure IV.F-1
Geologic Map
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Figure IV.F-2
Geologic Cross-Section Profiles A-A and B-B
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Figure IV.F-3
Geologic Cross-Section Profiles C-C and D-D
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Geologic Structure
The local area has been intruded by a granitic pluton1 by past tectonic forces. At the site, the bedrock
structure is rather consistent within the investigation area and similar to the local geology. No dominant
patterns of adversely oriented fractures or joints were observed during the subsurface investigation.
Faulting and Seismicity
Southern California is a tectonically active region. Tectonic activity will typically create stress and strain
within rock units that is relieved by fracturing and faulting within the bedrock materials. A fault is
defined as a fracture within rock upon which there has been an observable amount of displacement.
Fracturing or jointing is defined as a break within the rock structure that has not experienced
displacement. Faulting can include major sutures within the earth’s crust that can produce earthquakes to
smaller features that have experienced sympathetic movement due to movement on major faults, to joints
and fractures that have not experienced displacement.
As a result of damage due to the 1971 San Fernando earthquake, the State of California enacted the
Alquist-Priolo Act. The Act required the State Geologist to map known faults and determine relative
activity of the fault. As such, the California Geologic Survey has created definitions for active,
potentially active and inactive fault zones. An active fault is defined as a well-defined fault that has
exhibited surface displacement during the Holocene (recent) time (approximately the last 11,000 years).
A potentially active fault is defined as having a history of movement within the Pleistocene time (between
11,000 to 1.6 million years ago). An inactive fault is defined as any fault that has not experienced
movement in the last 1.6 million years.
Generally, the major faults beyond the immediate vicinity of the project site within the regional area trend
northwest and are parallel to the San Andreas Fault, which is the largest regional fault. Numerous active
and potentially active fault systems exist in regional proximity to the project site. Below is a brief
summary of the active fault systems that may produce seismic events that could affect the project site.
The Verdugo fault is located approximately two miles south of the project site at the southern base of the
Verdugo Mountains. It generally parallels the Sierra Madre fault zone, dips to the northeast and has a
general trend of direction from northwest to southeast. It is believed that this fault zone was responsible
for the uplift of the Verdugo Mountains relative to the San Fernando Valley. The Verdugo fault is
considered a thrust or reverse fault with most portions of the surface expression of the fault buried by
alluvium at the southern base of the Verdugo Mountains. Portions of this fault as close as two miles from
the project site have been classified as active by the California Geologic Survey.

1

According to Wikipedia, a pulton in geology is an intrusive igneous rock body that crystallized from a magma
below the surface of the Earth. In practice, "pluton" usually refers to a distinctive mass of igneous rock,
typically kilometers in dimension, without a tabular shape like those of dikes and sills.
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The Sierra Madre fault zone is located approximately 1.5 miles to the east and northeast of the project site
at the base of the San Gabriel Mountains. The fault dips to the north below the San Gabriel Mountains. It
is largely buried beneath alluvial material derived from the San Gabriel Mountains. The Sierra Madre
fault is classified as a thrust fault, and is considered active by the California Geologic Survey.
The San Fernando fault zone is located approximately two miles to the northwest of the project site. It is
generally considered to be an extension of the Sierra Madre fault zone. This fault zone is believed to be a
thrust fault that primarily dips steeply to the north with respect to rupture surfaces. This fault was
responsible for the February 9, 1971 “San Fernando” earthquake (Mw 6.6). Surface rupture mapped in
1971 at the base of the San Gabriel Mountains was observed as close as two miles from the project site.
The San Gabriel fault zone, located approximately five miles north of the project site, is a steep north
dipping active fault zone. It is approximately 84 miles long and is mapped as part of the San Andreas
system. Similarly, the San Gabriel fault zone shows predominately right lateral strike-slip displacement.
This system has also experienced varying vertical displacement, with the north side up in some places and
down in others. The San Gabriel Fault has experienced some minor activity in recent geologic times and
does display a few youthful breaks. Some Pleistocene deposits and stream courses have been affected by
movement on this fault. The San Gabriel Fault is considered active by the California Geologic Survey.
Seismic Hazards
Seismic Shaking
Ground motion caused by an earthquake is likely to occur at the site during a lifetime of the development
due to the proximity of several active and potentially active faults. A computer program for the
deterministic prediction of peak horizontal acceleration from digitized California faults was utilized and
the results are summarized in Table IV.F-1; additional details are provided in Appendix H. Generally, on
a regional scale, quantitative predictions of ground motion values are linked to peak acceleration and
repeatable acceleration, which is a response to earthquake magnitudes relative to the fault distance from
the subject property. The minimum design acceleration for a project is listed in the Unified Building
Code.
Ground Rupture
According to the project’s Preliminary Geologic and Soils Engineering Investigation, no known active
fault is anticipated to daylight beneath the proposed project. Therefore, ground rupture due to fault
movement is not anticipated.
Liquefaction
The term liquefaction refers to a phenomenon that occurs when saturated, loose granular soils experience
a temporary loss of strength when subjected to seismic ground vibrations. This loss of strength occurs
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when an increase of water pressure within the soil matrix exceeds the soil overburden pressure and
therefore liquefies the soil matrix. For liquefaction to occur, three conditions are required:
•

Ground shaking of significant magnitude and duration;

•

Groundwater conditions sufficient to create saturated soil conditions; and

•

Loose cohesionless soils.
Table IV.F-1
Summary of Seismic Sources

Fault Name
Verdugo
Sierra Madre
San Fernando
San Gabriel
Hollywood/
Raymond Hill
Northridge
Blind Thrust
a
b

Type of
Faulting
Reverse
Reverse
Thrust
Right-Lateral
Strike Slip
Left-Lateral
Reverse
Blind Thrust

Distance from
Project Site
(miles)
2.1
3.3
5.3

Maximum
Earthquake
Magnitude (Mwa)
6.7
7.0
6.7

Peak Ground
Acceleration
gb
0.85
0.713
0.512

6.0

7.0

0.413

7.8/8.1

6.4/6.5

0.320/0.322

8.9

6.9

0.349

Moment Magnitude.
Percentage of Gravity calculated by Borzongia, Campbell, Niazi, attenuation relation (1999).

Source: GeoConcepts, Inc., dated July 22, 2008

Liquefaction does not directly pose a hazard to life, but the settlements and lateral ground displacements
it may cause can severely damage or destroy structures or cause landslides that in turn could pose a
hazard to life or property.
As part of the State of California Seismic Hazard Mapping program, the California Geologic Hazard
Mapping program created seismic hazard maps to identify liquefaction hazards on an aerial basis. Based
on the most recent version of these maps, the project site is not shown as a liquefaction hazard area.
According to the project’s Preliminary Geologic and Soils Engineering Investigation, preliminary
liquefaction analysis indicates that based upon the depth to groundwater and dense nature of the alluvial
soils liquefaction should not pose any significant hazard to the proposed development.
Seismically-Induced Settlement
Seismic shaking of loose sands and gravels, including those subject to liquefaction as well as unsaturated
granular materials, may result in settlement. Seismically-induced settlement is especially pronounced
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when liquefaction occurs simultaneously with seismic settlement. Materials prone to seismically induced
settlement were not observed within the project site boundaries.
Landslides
The project site is not located within a landslide zone on the State of California Seismic Hazard Map.
Ancient or recent bedrock landslides were not observed on the property. Also, no recent surficial slope
failures or slumps were observed within the proposed project area on the property. A slope stability
analysis was preformed for the ascending slopes. Gross stability analysis indicates that the bedrock
slopes are stable.
Groundwater
No active surface groundwater seeps or springs were observed on the project site. The subsurface
exploration did encounter groundwater at depths ranging from 13 to 42 feet. The depth of groundwater,
when encountered in the explorations, is only valid for the date of exploration. Seasonal fluctuations of
groundwater levels may occur by varying amounts of rainfall, irrigation and recharge.
Expansive Soils
Expansive soils heave when moisture is introduced and contract as it dries. During inclement weather
and/or excessive landscape watering, moisture will infiltrate into the soil and cause the soil to heave.
When drying occurs the soils will shrink and cause settlement of the soil. Expansion and contraction of
soils can cause pavement, concrete slabs on grade and foundations to crack. This movement can also
result in misalignment of doors and windows. According to the project’s Preliminary Geologic and Soils
Engineering Investigation, expansive soils were not encountered on the project site.

ENVIRONMENTAL IMPACTS
Thresholds of Significance
In accordance with Appendix G to the CEQA Guidelines, the proposed project could have a significant
environmental impact if it would:
(a) Expose people or structures to potential substantial adverse effects, including the risk of loss,
injury, or death involving:
(i)

Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other
substantial evidence of a known fault.

(ii)

Strong seismic ground shaking.
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Seismic-related ground failure, including liquefaction.

(iv)

Landslides.
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(b) Result in substantial soil erosion or the loss of topsoil.
(c) Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of
the project, and potentially result in on- or off-site landslide, lateral spreading, subsidence,
liquefaction or collapse.
(d) Be located on expansive soil, as defined in Table 18-1-B of the California Building Code (2001),
creating substantial risks to life or property.
(e) Have soils incapable of adequately supporting the use of septic tanks or alternative waste water
disposal systems where sewers are not available for the disposal of waste water. [Note: the
project would connect to the public sewer system and would not use septic systems. Therefore,
this threshold is not relevant to the proposed project and is not further examined.]
Grading Concept
The proposed homes will be built on approximately 27.65 acres of the project site (approximately 47
percent of the net site area) that will be disturbed by grading and construction activities. In addition, the
proposed project will involve grading disturbance to approximately 0.95 acres offsite (0.86 acre within
the La Tuna Canyon Road public right-of-way2 and 0.09 acre within the Tujunga Canyon Road public
right-of-way). In total, project grading will disturb 28.6 acres; hereinafter, this grading disturbance area is
referred to as the project’s “grading footprint”. Prior to construction, site preparation will require
approximately 367,300 cubic yards of excavation. Of this, there would be approximately 75,300 cubic
yards of raw cut and 292,000 cubic yards of over-excavation and recompaction. However, the site design
requires a total fill emplacement of 464,200 cubic yards. Given the emplacement and recompaction of the
367,300 cubic yards of on-site excavation and an estimated shrinkage ratio of approximately 15 percent,
an additional 96,900 cubic yards of imported fill will be required to complete the site design. The
project’s grading requirements are summarized in Table II-2 (see Section II. Project Description).
The following discussion summarizes the grading concept:
The existing topography of the site indicates that the existing ground rises from La Tuna Canyon
Road northerly through the golf course to the relatively steep hillside at the rear of the
development. Due to the steep terrain a series of streets and pads have been designed to “terrace”

2

The City of Los Angeles is requiring the project to expand/widen La Tuna Canyon Road by about 10 to 12 feet
to the north (about 45 feet total from the existing centerline).
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the hillside. The majority of the terracing occurs in the rear yards of the lots or along streets with
non-fronting lots.
La Tuna Canyon Road rises at a 6% grade starting in the vicinity of Street “A”. The construction
of the Foothill Freeway and La Tuna Canyon Rd. impacted the property requiring a substantial
slope bank at the new Street "B” location.
The design of Street “B” grading requires matching the existing elevation of La Tuna Canyon Rd.
and in an attempt to minimize the amount of fill, design the road to fall at 6%, resulting in a fill of
9 feet at the intersection of Streets “I” and “K”. This fill is unavoidable with the current street
layout.
The design of Street “A” also requires matching the existing elevation of La Tuna Canyon Rd. and
in this case establishing a street profile to rise at 6% and 8% to the intersection of Street “B” in
order to gain enough elevation to create building sites. This results in a fill of 5 feet at the
intersection with Streets “C” and “G”, a fill of 14 feet at the intersection with Street “D” and a fill
of 14 feet at the intersection with Street “B”.
Evaluation of Impacts
Would the project expose people or structures to potential substantial adverse effects, including the risk
of loss, injury, or death involving rupture of a known earthquake fault, as delineated on the most
recent Alquist-Priolo Earthquake Fault Zoning Map issued by the State Geologist for the area or based
on other substantial evidence of a known fault?
Less Than Significant Impact. The project site does not lie within an Alquist-Priolo Special Studies
Zone. No known active or potentially active faults cross the project site. Therefore, the proposed project
would not be expected to expose people or structures to potential substantial adverse effects involving
rupture of a known earthquake fault.
Would the project expose people or structures to potential substantial adverse effects, including the risk
of loss, injury, or death involving strong seismic ground shaking?
Less Than Significant Impact. As with all properties in the seismically active Southern California
region, the project site is susceptible to ground shaking during a seismic event. Potential impacts from
seismic ground shaking are present throughout Southern California and would be of comparable intensity
at the project site as it would be for large parts of the City and the region. The proposed homes and
infrastructure that comprise the project would be designed in accordance with the Municipal Code, the
requirements of the Department of Building and Safety, and the recommendations of the consulting
geotechnical engineers. Compliance with these requirements would reduce seismic risks to an acceptable
level.
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Would the project expose people or structures to potential substantial adverse effects, including the risk
of loss, injury, or death involving seismic-related ground failure and liquefaction?
Less Than Significant Impact. The project site is not within an area considered subject to liquefaction
or seismic settlement as delineated by the State of California Seismic Hazard Maps, or the City of Los
Angeles General Plan Safety Element; nor were soils prone to seismically induced settlement observed
within the project site. Therefore, the proposed project would not be expected to expose people or
structures to potential substantial adverse effects involving liquefaction or other seismic-related ground
failure.
Would the project expose people or structures to potential substantial adverse effects, including the risk
of loss, injury, or death involving landslides?
Less Than Significant Impact. The project site does not show evidence of ancient or recent bedrock
landslides. Also, no recent surficial slope failures or slumps were observed by the consulting
geotechnical engineers within the proposed project area on the property. A slope stability analysis was
preformed for the ascending slopes. Gross stability analysis indicates that the bedrock slopes are stable.
Therefore construction of the proposed project would not be expected to expose people or structures to
potential substantial adverse effects, including the risk of loss, injury, or death involving landslides.
Impacts would be less than significant.
Would the project result in substantial soil erosion or the loss of topsoil?
Less Than Significant Impact. The graded and natural areas of the proposed project would be subject to
erosion, sedimentation during, and following the stripping of existing vegetation and grading. The
Grading Code, as well as the provisions of the Federal Clean Water Act regulations, requires that erosion
be controlled and minimized through the use of Best Management Practices, and appropriate flood and
storm drainage control systems. Compliance with those codes and regulations will reduce soil erosion
and loss of topsoil to acceptable levels. Therefore, the proposed project would not result in substantial
soil erosion or loss of topsoil.
Would the project be located on a geologic unit or soil that is unstable, or that would become unstable
as a result of the project, and potentially result in on- or off-site landslide, lateral spreading,
subsidence, liquefaction or collapse?
Less Than Significant Impact. According to the Preliminary Geologic and Soils Engineering
Investigation, some surficial erosion/surficial slope failures may occur during inclement weather at the
project site. In order to mitigate this possible occurrence, the Preliminary Geologic and Soils Engineering
Investigation recommends that all slopes should be planted and maintained. In particular, the report
recommends deep-rooted shrubs should be planted in staggered rows that do not exceed 10 feet on center
over the slope face.
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Land subsidence is the gradual sinking or downward warping of the earth’s surface due to a variety of
possible circumstances and or activities that include mining, and the removal of oil or groundwater. No
potential land subsidence-related circumstances and or activities are suspected to occur on the project site,
nor have they in the past. No potential for land subsidence exists and, as such, no impact is expected to
occur.
Would the project be located on expansive soil, as defined in Table 18-1-B of the California Building
Code (2001), creating substantial risks to life or property?
Less Than Significant Impact. According to the project’s Preliminary Geologic and Soils Engineering
Investigation, expansive soils were not encountered on the project site. Therefore, no impact from
expansive soils would be expected to occur.

MITIGATION MEASURES
As indicated in the above discussion, no geology and soil-related significant impacts would be expected
to occur if the project were to be implementation in accordance with the Municipal Code, the
requirements of the Department of Building and Safety, and the recommendations of the Geologic and
Soils Engineering Investigation. Therefore, CEQA does not require any further mitigation measures.

CUMULATIVE IMPACTS
Development of the proposed project in conjunction with the 28 related projects indicated in Figure III-2
in Section III.D (Related Projects) of this Draft EIR would result in further development of the SunlandTujunga/Verdugo Mountains area in the City. Geologic hazards are site-specific and there is little, if any,
cumulative relationship between development of the proposed project and the related projects. As such,
construction of the related projects is not anticipated to combine with the proposed project to
cumulatively expose people or structures to such geologic-seismic hazards as earthquakes, ground
shaking, liquefaction, landslides, and/unstable soils, expansive soils, or result in substantial soil erosion or
the loss of topsoil. Therefore, no cumulatively considerable impacts are anticipated from the proposed
project and the related projects.
LEVEL OF SIGNIFICANCE AFTER MITIGATION
While no significant impacts would occur, the implementation of the mitigation measures listed above,
impacts on geology and soils would be further reduced to a less-than-significant level.
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