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SECTION 1.0
INTRODUCTION

1.1 SCOPE AND OBJECTIVES

This geological feasibility analysis covers the entire La Vina Specific Plan Area and the immediate
surrounding areas. The purpose of this report is to assess the feasibility of the trails that were delineated
in the La Vina Development Environmental Impact Report (EIR)' to meet the requests and concerns of
the County of Los Angeles (County) and the La Vina Homeowners Association (HOA), and to develop
alternative trail alignments where needed.

The purpose of this investigation was to evaluate the geological constraints such as slope stability,
faults, geology, and topography of the trails. Several tentative trail alignments were used as the
baseline for evaluation. These alignments have resulted from previous EIRs or were specifically
developed for this study. A geographic information system (GIS) spatial database was used to compile
the information and to analyze the characteristics of the tentative trail alignments.

This geological feasibility analysis evaluates the potential geological hazards of the trail alignment by
examining fault maps, soil maps, and geological maps, and by performing site visits to determine the
feasibility of the path and where alternative alignments may be necessary.

1.2 PROJECT DESCRIPTION

The La Vina development went through planning and California Environmental Quality Act (CEQA)
compliance in the late 1980s through early 1990s. The La Vina development is a gated community in
Altadena, California, which is an unincorporated urban portion of the County of Los Angeles, abutting
the foothills of the San Gabriel Mountains. The Specific Plan and EIR for the La Vina development
included the construction of trails. However, the trails were never completed. Therefore, the County
has embarked on a feasibility analysis of potential trail alignments within the general area of the La
Vina development with the goal of identifying those trails that will meet the needs and requirements of
the County and take into consideration the concerns of the multiple stakeholders of the La Vina Trail
Alignment. This geological feasibility analysis is a component of the La Vina Trail Feasibility Analysis,
and will be provided as an appendix to the La Vina Trail Feasibility Analysis.

' Los Angeles County Department of Regional Planning. July 1992. Final Supplemental Environmental Impact Report for
La Vina. Los Angeles, CA.
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SECTION 2.0
LOCATION AND ENVIRONMENTAL SETTING

2.1 SITE DESCRIPTION

The study area is located on the southern flank of the San Gabriel Mountains, which form the
southeasterly portion of the Transverse Ranges geologic province (Figure 2.1-1, Location Map). These
ranges consists of a roughly east-west trending block of crystalline basement rocks bounded on the
north by the San Andreas Fault, and on the south by a frontal fault system that includes the San
Fernando, Tujunga, Sierra Madre, Cucamonga, and other associated faults.? La Vina occupies the
southward sloping surface of an ancient alluvial fan that originated from uplift erosion of the adjacent
San Gabriel Mountains. The main La Vina alluvial fan is developed with residential housing, as are
some of the younger alluvial fans to the east.

2.2 FIELD STUDY

A brief reconnaissance field survey was conducted in June 2005. A subsequent survey was conducted
in July 2005 to observe specific geologic formation outcrops to refine descriptions used in the trail-
route ranking matrix.

2.3 SITE GEOLOGY

The earth units within the site include granitic bedrock and older alluvium that are covered by recent
alluvium, landslide debris, mudflow debris, and artificial fill.?

Granitic bedrock is located across the northern portion of the study area. This bedrock primarily
consists of the Mesozoic Wilson diorite, which is gray, medium to course, and moderately fractured.

Older Alluvium is the contact between the older alluvium and granitic bedrock. This alluvium is
believed to be a low-angle reverse or thrust fault. This older alluvium consists of dark brown to red
brown, very fine to coarse, silty sands, sand and gravels that are moderately to well consolidated.

Recent Alluvium is the recent alluvium that consists of sands and gravel that are typically moderately
to poorly consolidated.

Alluvial Units:

o Qal1 - Holocene white to light gray, sands and gravels, unconsolidated, found primarily
in the active drainages, flood plains and young very slightly dissected alluvial fans (Qal
not present along trail routes)

° Qalz - Holocene gray to pale brown, coarse sands and gravels, unconsolidated, found
on the flanks of active channels, abandoned flood plains, and dissected fans with

2 Leighton and Associates, Inc. 1992. Report of Supplemental Fault Trenching Investigation, Proposed La Vina Residential
Development, County of Los Angeles, CA. Leighton and Associates, Inc., 17781 Cowan, Suite 200, Irvine, CA 92614.

3 Leighton and Associates, Inc. 1992. Report of Supplemental Fault Trenching Investigation, Proposed La Vina Residential
Development, County of Los Angeles, CA. Leighton and Associates, Inc., 17781 Cowan, Suite 200, Irvine, CA 92614.
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incipient soil development; some moderate (to 6 inches) to large (greater than 6
inches) rocks may be present (Qof)

. Qalsf - Pleistocene yellow to yellow-brown sands and gravels as stream terraces,
moderately well consolidated, moderately dissected alluvial fans with poorly to
moderately well developed soil; large rocks may be present (Qof)

o Qal4- Pleistocene red, red-brown, and yellow-brown poorly- to well-consolidated and
slightly cemented sand and gravel with very weathered clasts, moderate to high clay
content, and highly developed soils; exposed stream terraces and highly dissected
alluvial fans; large rocks (mostly very weathered) may be present (Qog and Qoa)*

2.4 GROUNDWATER

Groundwater and active springs were not observed on the site. It is anticipated that groundwater on
site is highly susceptible to seasonal fluctuations and may be higher within the alluvium and locally
present along the soil/granitic bedrock contacts immediately following periods of wet weather.”

2.5 FAULTING

The site is not located within the boundaries of an Alquist-Priolo Special Study Zone (APSZ). The Sierra
Madre Fault is a major structural break extending across the site. Two branches of the Sierra Madre
Fault cross the study area. The southern branch is located at the north edge of Loma Alta Park and the
northern branch is along the north edge of the La Vina development.

Previous investigations and the recently excavated fault exposures clearly indicated that the Sierra
Madre Fault Zone is inactive by Alquist-Priolo standards (i.e., the fault has not moved within the past
10,000 years), and the most recent movement on this fault is more likely to have occurred on the order
of 20,000 to 30,000 years ago. The presently active trace or traces of the Sierra Madre Fault Zone are
interpreted to be located south of the subject site.

2.6 GENERAL SEISMICITY

On-site ground shaking is possible as a result of movement along any portion of the Sierra Madre Fault
or other regionally significant faults. The Sierra Madre Fault is considered to be the controlling fault of
on-site seismic potentials due to its proximity and potential for generation of a strong earthquake event.
Displacement could take place where active splays of the Sierra Madre Fault cross Lincoln Avenue.
Broad zones of secondary surface fissuring, of the type that affected many areas during the 1971
earthquake, are not expected at the site because of more favorable geologic conditions, design of
facilities using stricter seismic guidelines, and modern construction techniques.

Surface faulting within 150 feet of the southern boundary of the site is not expected to affect the
proposed desilting basin. The desilting basin, however, should be designed according to the current
seismic codes. Even if the basin suffers some damage, the hazard to the community is very similar

* Wilson Geosciences, Inc. 2005. Geology-Based Trail Route Assessment for the La Vina Development Area, Altadena,
California. Wilson Geosciences, Inc., 1910 Pinecrest Drive, Altadena, CA 91001.

* Los Angeles County Department of Regional Planning. May 1991. Draft Supplemental Environmental Impact Report.
Volume 1 and 2. Los Angeles, CA.
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because water is seldom retained in the basin, and then for only very short periods of time. The
likelihood of an earthquake occurring when the basin is full is very low.

2.7 SLOPE STABILITY/LANDSLIDES

The surficial stability of slopes depends on the thickness of weaker surficial soils and the slope
gradient. Thick accumulations of surficial soils on steep slopes accompanied by periods of heavy
rainfall are susceptible to surficial failures, mudflows, and downhill creep. Rotational masses, wedge
failures, debris flows, and rockfalls are of most concern in the study area. Since no large landslides
have been mapped in the study area based on the data surveyed, these failures should be local in
nature.
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SECTION 3.0
ASSESSMENT OF ALIGNMENTS

3.1 ASSESSMENT METHODOLOGY

A reconnaissance field survey was conducted by Sapphos Environmental, Inc. and Wilson Geosciences
in June and July 2005 to observe specific geologic formation outcrops to refine descriptions used in the
trail-route ranking matrix. Each trail was separated into 500-foot-long segments, with odd-sized
segments occurring at the ends or intersections of trails (Figure 3.1-1, Feasibility Analysis Trail
Alignments). Arc Reader (Version 9.1, ESRI, 2005) was used to view the trail segments for the geologic
formations, the streams and drainage crossings, the earthquake-induced landslide areas,6 and the
surface (slope) gradients. The same was done for the earthquake-induced landslide areas and the
surface gradient (the slope perpendicular to contours). The number of drainage crossings within each
segment was also recorded. The analysis matrix used to derive a trail ranking is discussed below.

3.2 ALIGNMENT DESCRIPTIONS
A brief description of the alternate trail routes is provided below.”
East Alternate Alignment (11 Segments)

Qog and quartz diorite (qd) are the two geologic units along the East Alternate Alignment. Qog occurs
along the lower section (segments 1-4), and qd occurs along the upper section (segments 4-11).
Slopes range from less than 27 degrees (51 percent) to 35-53 degrees (70—133 percent). There is a
slight predominance of slopes greater than 35 degree (70 percent) (segments 1-6). There are no
significant canyon crossings along the alternate route. Eight segments have slopes with greater than 32
percent susceptibility to earthquake-induced landslides, and three segments (1, 2, and 5) have slopes
with zero to 9 percent susceptibility to earthquake-induced landslides.

La Vina EIR Trail East (19 Segments)

Qof, Qog, and qd are the three geologic units along the La Vina EIR Trail East. Qof occurs along the
lowest section (segments 1-6a), Qog occurs along the middle section (segments 6a—9), and qd occurs
along the upper section (segments 9—18). Slopes range from almost entirely less than 27 degrees (51
percent) (segments 1-7 and 18) to a blend of less than 27 degrees (51 percent) to 35-53 degrees (70—
133 percent). There is a definite predominance of slopes less than 27 degrees (51 percent) (segments
8-17). There are five significant canyon crossings along the La Vina EIR Trail East. Six segments (9, 10,
11, 14, 15, and 16) have slopes with greater than 20 percent susceptibility to earthquake-induced
landslides, and 13 segments have zero to 13 percent susceptibility to earthquake-induced landslide.

North Alternative Alignment (3 Segments)
Qog and qd are the two geologic units along the North Alternative Alignment. Qog occurs along

segment 3, and qd occurs along segments 1 and 2. Slopes are predominantly (76 to 91 percent) less
than 27 degrees (51 percent), with shorter portions that are greater than 27-53 degrees (51-133

¢ CDMG, 1999, Seismic Hazard Zones Map, Pasadena 7.5-Minute Quadrangle, Los Angeles County, California, March
25,1999,

7 Wilson Geosciences, Inc. 2005. Geology-Based Trail Route Assessment for the La Vina Development Area, Altadena,
California. Wilson Geosciences, Inc., 1910 Pinecrest Drive, Altadena, CA 91001.
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percent). In segment 2, 24 percent of slopes are greater than 35 degrees (70 percent). There are three
significant canyon crossings (one on each segment) along the North Alternative Alignment. Two
segments (2 and 3) have greater than 14 percent susceptibility to earthquake-induced landslides, and
segment 1 has 88 percent susceptibility to earthquake-induced landslides.

La Vina EIR Trail West (9 Segments)

Qog and qd are the two geologic units along La Vina EIR Trail West, with greater than 50 percent Qog
occurring along segments 5, 6, and 8, and greater than 50 percent qd occurring along segments 1-4,
7, and 9. Slopes are less than 27 degrees (51 percent) for greater than 78 percent of all segments
except for segment 2, which has a range of slopes from less than 27 degrees (51 percent) to greater
than 53 degrees (133 percent). There are 11 significant canyon crossings along the alternate route,
affecting each segment except segments 1 and 9. Three segments (2, 6, and 9) have greater than 32
percent susceptibility to earthquake-induced landslides, and six segments have zero to 23 percent
susceptibility to earthquake-induced landslides.

West Alternative Alignment (2 Segments)

Quartz diorite (qd) is the only geologic unit along the West Alternative Alignment. Slopes are less than
27 degrees (51 percent) along all of segment 1. Slopes are between less than 27 degrees (51 percent)
and 35-53 degrees (70-133 percent) along segment 2. There are no significant canyon crossings along
this alignment. Segment 1 has 700 percent susceptibility to earthquake-induced landslides, and
segment 2 has 100 percent susceptibility to earthquake-induced landslides.

North-South Alternative Alignment (8 Segments)

Quartz diorite (qd) is the only geologic unit along the North-South Alternative Alignment, except for
the 11 percent Qog occurring along segment 1. Slopes are predominantly (greater than 83 percent of
the length) in the 27 degrees (51 percent) to 53 degrees (133 percent) range for 5 segments (3-5, 7,
and 8) and predominantly (greater than 77 percent of the length) in the less than 27 degrees (51
percent) to 35 degrees (70 percent) range for 3 segments. There are no significant canyon crossings
along this alignment. Two segments (5 and 8) have less than 22 percent susceptibility to earthquake-
induced landslides, and six segments have 88 to 100 percent susceptibility to earthquake-induced
landslides.

3.3 RESULTS OF FIELD SURVEY

A site survey was made to evaluate geologic outcrops of each of the formations. Observations related
to the slope stability in natural and man-made slopes, the size and quantity of large (greater than 6
inches in diameter) rocks, degree of density and/or cementation, and evidence of erosion were noted.
On this basis, the values for the geologic suitability factors were modified as appropriate.

3.4 GEOLOGICAL FEASIBILITY RANKING

The criteria and descriptions presented in Section 2 were used in a ranking matrix to develop a
suitability score for all trail segments, which were summed for each trail and averaged to develop a
trail route ranking for the six alternate trail routes. The ranking process included three scenarios with
various weights given to each category as shown in Table 3.4-1, Overall Trail Route Rankings Based
on Geology and Slope Considerations. The four suitability categories each have a possible maximum
unweighted score of 100. Each score was weighted by the importance attached to the category, and

La Vina Trail Alignment Geological Feasibility Analysis
September 2, 2005 Sapphos Environmental, Inc.
W:\PROJECTS\1434\1434-002\Documents\Geo Report\Draft Geology Report edited.doc Page 6



seven weighting scenarios were computed. Four additional scenarios placed 100 percent of the weight
on each successive category to determine if any one category was controlling the outcome of the first
three scenarios. (The crossings are not significant in this ranking, but this is most likely due to a
function of poor input data.) Although the significance of the differences between the six trail-ranking
values varies from scenario to scenario, the absolute order of the ranking remains essentially
unchanged across all scenarios. The overall rank is based on the average score.? A rank of 1 indicates
that the alignment is the least constrained relative to the other alignments, and a rank of 6 indicates
that the alignment is the most constrained relative to the other alignments.

TABLE 3.4-1
OVERALL TRAIL ROUTE RANKINGS BASED ON
GEOLOGY AND SLOPE CONSIDERATIONS

Overall Trail Score *
Rank Designation [T 3535 T 30.50- | 25-25- | 100-0- | 0-100- 0-0- 0-0-0- | Average
10-20 10-10 25-25 0-0 0-0 100-0 100

5 East 50.1 46.3 40.7 84.3 33.0 0.0 45.3 42.8
Alternative
Alignment

2 La Vina EIR 38.1 34.7 29.8 77.2 18.5 0.3 23.1 31.7
Trail East

3 North 39.9 34.7 33.2 72.0 17.6 0.8 42.4 34.4
Alternative
Alignment

1 La Vina EIR 33.4 29.9 2634 68.6 14.2 1.2 21.6 27.9
Trail West

3 West 38.5 32.2 34.0 58.0 17.6 0.0 60.3 34.4
Alternative
Alignment

6 North-South 58.4 52.8 50.0 80.9 41.6 0.0 77.5 51.7
Alternative
Alignment

NOTE:

* Weighting for geology-slope-crossings-earthquake stability.

SOURCE:

Wilson Geosciences, 2005.

8 Wilson Geosciences, Inc. 2005. Geology-Based Trail Route Assessment for the La Vina Development Area, Altadena,
California. Wilson Geosciences, Inc., 1910 Pinecrest Drive, Altadena, CA 91001.
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SECTION 4.0
FINDINGS AND RECOMMENDATIONS

4.1 SUMMARY OF FINDINGS

The primary faults capable of generating earthquakes that would affect the study area are the Sierra
Madre, Raymond, Elysian Park Seismic Zone, San Andreas, San Gabriel, and Verdugo (Figure 4.1-1,
Regional Fault and Epicenter Map). Although each fault can generate high horizontal and vertical
ground accelerations, an earthquake on the Sierra Madre fault, which passes through the study area,
would be the most significant related to trail stability. The acceleration would most likely be in the
range of 30 to 40 percent of gravity (0.30 to 0.40 g), but in a maximum event, the acceleration could
exceed 1 g.

No evidence for slope instability is reported in the study area, and none was noted in natural
exposures or artificial cuts observed in the study area. Rockfall potential exists adjacent to artificial cuts
where individual clasts up to 1 foot in diameter have dislodged. Weathering has so disintegrated the
rock on most natural slopes that rockfall potential is low for these areas.

Fractured, jointed, and faulted basement rock can be the source for seepage or spring flow ranging up
to several gallons per minute. In addition, large earthquakes (greater than magnitude 6) can cause
slope failures and will occur many times during the life of a significant trail facility.

Rising groundwater is not anticipated to be a problem throughout the site. However, localized areas of
surface seepage may occur within the on-site canyons and along the granitic bedrock soil contacts after
periods of heavy rainfall. Shallow groundwater may also be encountered on site in the southerly
portion of the study area.

These geology-based rankings are more sensitive to ground surface slope and earthquake-induced
landslide potential than geologic unit characteristic and stream crossings, although crossing data in
greater detail and with a high weighting could change that view. The geologic units in the study area
have reasonably similar engineering geology characteristics, considering the range of geologic
conditions present in areas of similar size in other southern California terrains. The North-South
Alternative Alignment and East Alternative Alignment are the most constrained. La Vina EIR Trail West
and La Vina EIR Trail East are the least constrained.

4.2 RECOMMENDATIONS

This analysis is based on preliminary review of available information with limited site access.
Therefore, more on-the-ground geological surveys of the alignments are recommended during the
design phase. The current analysis indicates that La Vina EIR Trail West and La Vina EIR Trail East are
the least constrained in terms of geology, and would require less engineering modifications than the
other trail alignments.
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