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Cate School
1960 Cate Mesa Road
Carpinteria, CA 93013

Attention: Ms. Sandi Pierce
Business Manager

Subject: Geologic Hazards Evaluation:
New Dormitory Buildings at Class of 1925 House
Cate School
1960 Cate Mesa Road
Carpinteria, California

Dear Sandi:
EXECUTIVE SUMMARY

Development of the proposed area near the 25 House dormitory is feasible from a

geologic standpoint, based on the data collected and analyses conducted during our
investigation.

A preliminary setback for new construction from the top of the west- and north-facing
slopes is shown on Plate 2. With deeper building foundation (e.g., caissons), the setback can
be modified subject to additional analysis and more detailed slope profiling.

The inferred location of the Shepard Mesa Fault has been identified in or very near the
proposed development area.  State law and County policies typically require footprints of
new habitable structures to be set back 50 feet from the confirmed location of past fault-
related ground rupture zones, which are typically and most reliably identified by exploratory

trenching.

INTRODUCTION

Pursuant to our proposal dated January 31, 2012, Campbell-Geo, Inc. is pleased to

present this geologic hazards evaluation of the proposed dormitory development at Cate
School, located at 1960 Cate Mesa Road in Carpinteria, California. Please see Plate 1 —
Regional Geology and Project Location Map.
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The proposed general building area for the dormitory is depicted on Plate 2 — Geologic
Map. The base map was supplied by Benner and Carpenter, Inc. (March 2012). We have also
been provided a copy of the geologic hazards and geotechnical report prepared by Padre
Associates, Inc. (Padre), dated July 22, 2007, for separately proposed building projects on the
eastern side of the Cate School mesa.

Our work consisted of the tasks outlined in our proposal, which was authorized by your
e-mail memo dated February 7, 2012.

Those tasks are summarized as follows:

e Review of aerial photographs

e Review of relevant geologic data from previous work by this
office and others

e Observation of exploratory soil borings and test pits

e Preparation of a geologic map and cross-sections

e Geologic hazard analysis of the building site

e Preparation of a summary report

Liquefaction, expansive soil, corrosive soil, and ground collapse/settlement are not
evaluated in this report. Similarly, geotechnical recommendations for grading, foundations,
and retaining walls are not provided here.

Our work on this project was performed in general conformance with CDMG! Note 42,
CGS Special Publications 42 and 117A, the 2010 California Uniform Building Code, and
ASCE Standard 7-05.

PREVIOUS WORK

Regional investigations (the County's 1979 Seismic Safety Element), and regional
Geologic Maps (Dibblee, 1987 and Jennings, 2010) were reviewed during the course of this
investigation. To evaluate the location of inferred faults in the vicinity of the project further,
we reviewed additional geologic maps (Jackson, 1980; Lian, 1954, and; Upson, 1951). We
reviewed the 2007 geotechnical report prepared by Padre.

I California Division of Mines and Geology, now known as the California Geologic Survey (CGS).
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SITE CONDITIONS

Existing Land Use/Vegetation

The site of the proposed development is partly undeveloped, with a grass-covered fill
soil stockpile evident, as shown on Plate 2. A wastewater treatment compound is located near
the north edge of the development area. Treated water is discharged onto the adjacent west-
facing slope in a broad area, generally depicted on Plate 2, via spray emitters that cycle on and
off. The slope west of the footprint is dominated by oak trees, shrubs, and some grasses. The
rest of the surrounding areas are already developed with various buildings/paved areas
associated with Cate School. The Ilatitude/longitude of the project site is
34.4060°N/119.4801°W, as measured from the Google Earth.

Topography/Drainage

The proposed development area is on flat to gently sloping ground. Moderately steep to
steep slopes exist west and north of the site. The elevation change on the west-facing slope is
approximately 210 feet and on the north-facing slope it is as much as 100 feet, based on the

provided topographic map. Drainage is generally to the west, toward Lillingston Canyon Road.

Groundwater

In the exploratory borings drilled in February 2012, no groundwater was detected. The
bottom of the 40-foot deep Drill Hole #15 boring is equivalent to elevation 316 feet, based on
the ground surface elevation at Drill Hole #15, shown on the topographic map (Benner and
Carpenter, Inc., March 2012). In previous borings drilled as deep as 50 feet in 2006 (Padre) in
other locations on the Cate Mesa, no groundwater was encountered.

Variations in groundwater elevations should be anticipated during years with high
rainfall and during/after storm events, but groundwater is not expected to affect the proposed

structure improvements adversely.

CAMPBELL-GEO, I NC.



Ms. Sandi Pierce, Business Manager

Geologic Hazards Evaluation — New Dormitory Buildings: Cate School
April 26, 2012

Page 4

INVESTIGATION

Analysis of Aerial Photographs
We analyzed stereo pair aerial photographs from 1929 (Fairchild), 1956 (Mark Hurd)
and 2012 (Golden State) flights (C-430/B-45 and B-46; HA-AN/6-6, 6-7 and 6-8; GS6848/1-1

through 1-7, 2-1 through 2-3). The intent of our aerial photo evaluation was to determine (to
the extent possible) whether geomorphic features were visible on or near the building site that
were suggestive of faults or landslides.

The aerial photographs indicate the presence of a northwest-southeast trending linear
feature that is close to the mapped location of the Shepard Mesa Fault. This same general
linear feature is present in all three aerial photos noted above. The lineation trace in relation to
local topography suggests that the fault may be dipping fairly steeply to the north in the areas
surrounding Cate School. The lineation and possible trace of the fault trends through some
existing building footprints and the proposed site for the new development. The photographic
lineations should not be considered definitive. No other relevant geomorphic features were
interpreted to exist from our examination of the listed aerial photos. No landslides at the

development area are evident in the photos.

Subsurface Exploration

A subsurface investigation (soil borings and excavated test pits) was performed as part
of the geotechnical site evaluation by Padre. The excavation and drilling were observed by
Campbell-Geo, Inc. in February 2012 for the currently proposed project location. Selected
undisturbed and bulk samples were collected from the borings for geotechnical analysis of
parameters associated with slope stability, as described below. The Padre boring logs are
included in Appendix A of this report.

The native materials encountered in the boreholes included unconsolidated
boulder/cobble/ gravel zones along with clay, silt and sand, collectively identified as older

alluvium (Qog).
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The soils encountered were firm to stiff. Based on the materials encountered and
geotechnical data gathered, a designation of “Site Class D” per the 2010 California Building
Code (Section 1613.5.2) is appropriate.

Laboratory Testing

Laboratory testing was performed on representative bulk and relatively undisturbed

samples obtained from the borings. The following tests were performed:

e Moisture/Density Tests (ASTM: D2216)
e Direct Shear (ASTM: D3080)
Results of the laboratory tests are included in Appendix B.

Slope Stability Analyses

Engineering analyses of gross slope stability were performed utilizing the geologic
conditions depicted on Geologic Cross-Sections A-A’ and B-B’, using the computer program
PCSTABL5M and based upon the Modified Bishop method. Strength parameters utilized for
the analyses were based upon laboratory testing, literature review and experience. Printouts of

selected slope stability analyses are included in Appendix B.

GEOLOGY

Regional Setting

The south coast of Santa Barbara County is located on the southern flank of the Santa
Ynez Mountains, which make up a portion of the Transverse Range Province of California.
The regional geologic structure consists of mostly south dipping sedimentary rocks uplifted
from the north by tectonic movement along several generally east to west trending fault and
fold structures, and by ongoing regional tectonic compression of the Santa Barbara Channel
area. The Quaternary age rocks underlying the project area are part of the Carpinteria Basin,
which is a faulted syncline (fold). At the deeper portions of the basin, there is a deposit of up to

4,000 feet of interbedded Pleistocene-age units (the Casitas and Santa Barbara formations).
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Fault movement and uplift during the middle to late Pleistocene epoch isolated the Carpinteria
Basin from its previous connection to the larger offshore Ventura Basin.

Tectonic activity is ongoing, as evidenced by earthquakes in the geologically recent past
(1812, 1925, 1941, and 1978) that resulted in moderate to severe damage in the Santa Barbara
area. A fault location map for the project site and vicinity prepared from a portion of the 1987

map by Dibblee is presented as Plate 1.

Site Geology: Lithology

The geologic formations encountered in boreholes or exposed on the site are, from
oldest to youngest, the older alluvium or fanglomerate (Qog), alluvium (Qa), and artificial fill
(Qaf), as shown on Plate 2 - Geologic Map and Plates 3 and 4 — Geologic Cross-Sections.
Boring logs from Padre report possibly encountering the Casitas formation (Qca) in DH-15;
however, the Quaternary Qog and Qca units are very similar and are not easily discernable from
borehole samples only. Further, the Qog unit is estimated to be thicker than the penetration

depth of the boreholes.

Casitas Formation (Qca)

The Quaternary-age Casitas formation is a moderately consolidated alluvial deposit with
gray to tan cobble to boulder gravel and gray to reddish sand and clay. The Casitas is
considered to be Upper and Middle Pleistocene-age. The Casitas is not exposed at the

development area.

Older Alluvium/Fanglomerate Deposits (Qog)

The older alluvium or fanglomerate is a subaerial deposit consisting of cobble to
boulder clasts deposited within an alluvial fan. The fanglomerate deposits are dominated by
sandstone detritus derived by the erosion of consolidated sedimentary rocks from the adjacent

Santa Ynez Mountain Range. The material was then transported primarily as debris flows
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- forming alluvial fans, which have since been uplifted and eroded. The project site is on the
Qog formation. The “Cate Mesa” is composed completely of Qog.

This unit is estimated to be over 100 feet thick and overlies the Casitas formation. The
USGS (Minor et al., 2009) has named a mapped adjacent equivalent geologic unit as the
“intermediate alluvial deposit” with a map symbol of Qia. In that report, the USGS interprets

the Qia unit to have been deposited in the Upper Pleistocene epoch.

Alluvium (Qa)

Alluvium is typically characterized as unconsolidated flood plain deposits of silt, sand
and gravel. No alluvium exists directly at the project location, and Qa deposits are located near

Lillingston Canyon Road.

Artificial Fill (Qaf)

Material stockpiled in a grass-covered mound at the development area is considered to

be artificial fill. That material was likely generated from grading of older alluvium on other
parts of the mesa. There are also some areas of artificial fill found at the top edge of the slope
by test pits #1 and #2. There is also an area of fill approximately mapped as shown on Plate 2
at the north-facing slope. Some trash and debris were noted west of 25 House, approximately
30 feet down the north-facing slope, suggesting that there may be other areas of fill yet to be
identified.

Site Geologic Structure

The Quaternary units are unconsolidated sedimentary materials that exhibit no bedding
planes in outcrops at the project site. The Cate School area exhibits two elevated mesas, with
the southern mesa approximately 40 feet higher than the northern portion of the mesa. That
offset is consistent with the relative offset associated with the Shepard Mesa Fault that other

investigators have mapped.
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POTENTIAL GEOLOGIC HAZARDS

Slope Stability
Regional mapping (Bezore and Wills, 1999) indicates no mapped landslides at the site,

but that study indicates that the general area has a moderate to high landslide potential.

The project site is relatively flat and is mostly not subject to surficial or gross instability.
The surficial instability of the west-facing and north-facing slopes adjacent to the proposed
development is indicated by localized shallow erosional features. In addition, the gross stability
of the adjacent slopes does not meet an adequate factor of safety value of 1.5. By slope stability
modeling, a theoretical surface was generated, below which (or away from the slope face) the
static factor of safety is equal to or greater than 1.5.

A building setback has been established as shown on Plate 2, based on that
determination of ground surface areas where there is an adequate factor of safety, assuming
conventional, shallow foundations are utilized for the project. If development closer to the top
of edge of the slope is planned, deeper foundation elements may be considered, subject to more

detailed geotechnical analysis and recommendations.

Erosion

The slope directly west of the project site is moderately to very steep, exhibiting limited
areas that are near vertical. During heavy rainfall, such slopes would be expected to produce
local, small scale debris flows, and there is an erosion feature west of the existing dorm
building (see Plate 2). In addition, the wastewater disposal field located on the slope appears to
contribute some degree of shallow erosion. The slope has a moderately dense cover of
vegetation, (including deep rooted trees and shrubs) which mitigates some erosion associated

with slopes such as this.
Faults

A geologic fault is a fracture(s) in the crust of the earth along which rocks on one side

have moved relative to rocks on the other side. In an earthquake, rupture surfaces almost
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always follow pre-existing faults or fault zones. Inactive geologic faults are structures with no
evidence of movement within the last 1.6 million years. Potentially active geologic faults are
those that have exhibited movement during the last 1.6 million years. The State of California
(Alquist-Priolo Earthquake Fault Zoning Act, 1972) defines active faults as those where rupture
within the last 11,000 years (the Holocene epoch) can be demonstrated. The Holocene epoch is
a subdivision of the Quaternary period. Faults that are categorized as “Late Quaternary” are
suspected, but unconfirmed, active or Holocene faults.

In the immediate area currently proposed for development, no confirmed active faults
have been mapped by the State of California (Jennings, 2010) or other previous investigations
we have reviewed. However, the Shepard Mesa Fault has been identified as “Late Quaternary”
by the 2010 study. The Shepard Mesa Fault, an inferred, queried fault (meaning no direct
evidence and location uncertain) has been shown striking east-west through the project site on a
1987 map prepared by Dibblee. The approximate fault location per Dibblee’s map is presented
on Plate 2.

A summary of active faults within 50 miles of the site is presented on Table I attached
to this report. The summary has been derived from EQFAULT (Blake, 2005), using the Crouse
and McGuire attenuation factor and the fault parameter database used by the USGS and the
California Geological Survey (CGS) (Cao, et al., 2003). The nearest fault in the USGS/CGS
database is the Mission Ridge/Arroyo Parida/More Ranch Fault (MR/AP Fault), which is 1.5
miles (2.4 kilometers) from the site. This fault is considered to be active by most geologists
(rupture within the last 11,000 years) and by the County of Santa Barbara Seismic Safety
Element (Moore and Taber, 1979). The nearest active fault mapped in accordance with
Alquist-Priolo Earthquake Fault Zoning Act is the Red Mountain Fault in the Pitas Point
Quadrangle in Ventura County. The Red Mountain Fault is a high angle (56°), north-dipping
reverse fault. The fault surface expression shown on the State of California Special Studies
Zone Map (1991) is located roughly 7 miles southeast of the project site. Using the computer
model EQFAULT (Version 3.00, Blake 2005), and the Crouse and McGuire (1994) attenuation

factor, the closest subsurface portion of the Red Mountain Fault is estimated to be 2.1 miles
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(3.3 kilometers) from the project site. The fault length reported by the California Geological
Survey (CGS, 2002) is 24 miles (39 kilometers). An earthquake magnitude of 7.0 (Mw) is
possible on the Red Mountain Fault, according to the CGS, and is considered to be the source
of the magnitude 5.9 earthquake in 1941 (Moore and Taber, 1979). The CGS reports the fault
slip rate to be approximately 2 mm/year. The other major local structure used for the seismic
analysis is the Pitas Point-North Channel Slope Fault. It is located 12.1 miles (19.5
kilometers) from the site, is capable of generating a magnitude 7.1 (Mw) earthquake, and has an
estimated slip rate as high as 2 mm/year (Cao, 2003, CGS, 2007, and USGS, 2008). The Pitas
Point and North Channel Slope Faults are “interweaved or stacked” (Kamerling and Sorlien,
1999) and are considered to be the same potential seismic source.

Other investigators (Namson and Davis, 1990) have stated the opinion that the region is
underlain by a large “blind thrust” fault and fold structure. Although this blind thrust fault does
not break the ground surface, it may have larger seismic shaking potential than the faults
considered to exist by the California Geologic Survey, according to studies by these

investigators.

Surface Rupture

The local Shepard Mesa Fault is inferred and queried, and mapped through the Cate
School property by Dibblee (1987). See Plate 1, showing a portion of the 1987 map and Plate 2.
That unconfirmed fault trace is also included on the State of California Fault Map (Jennings,
2010) and by Jackson (1982). The 2010 report lists the age of the fault as “late quaternary.”
The Shepard Mesa Fault is not listed by the County of Santa Barbara Comprehensive Plan,
Seismic Safety Element (Moore and Taber, 1979). The mapped location of the Shepard Mesa
Fault has been compared to linear features in the aerial photographs, described above.

The 1972 A-P Act prohibits development of “structures for human occupancy” over
faults that are active and are “well-defined,” i.e., that can be traced at or just below ground

surface.
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We examined soil samples and reviewed the lithologic data as it was collected and
reported from the 2012 borings to identify offset lithologic units that indicated past surface

rupture. No conclusions could be drawn from the borehole data.

Ground Shaking

Severe ground shaking during earthquakes is a hazard endemic to most of California.

Several earthquakes of Richter magnitude 6 (or larger) have been recorded in the area in recent
historic times. Based on the updated historical USGS earthquake catalog used in EQSEARCH
(Blake, 2005), the highest ground motion at the project site in the 211 year period through 2008
was 0.235g. That estimated historical seismic effect was from an earthquake in 1941 with an
epicenter offshore near Carpinteria, causing some structural damage in the Carpinteria area.
The 1941 event is estimated to have been a Mw 5.9 earthquake. The largest historical
earthquake magnitude listed on the database for a 100 kilometer search radius was the M 7.7
event in 1952, known as the Kern County Earthquake, from a rupture of the White Wolf Fault.
An estimation of future seismic shaking at the site has been developed for this project
using the computer model EQFAULT (Version 3.0, Blake, 2005) and the USGS Ground
Motion Parameter Calculator (v.5.0.9a). The results are presented below and in the

Conclusions section of this report.

Seiches. Volcanism, Tsunamis

None of these geologic hazards affect the site.

Liquefaction, Settlement, and Expansive Soils

These hazards are being evaluated by the geotechnical engineer.
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CONCLUSIONS AND RECOMMENDATIONS

General
Development of the proposed area near the 25 House dormitory is feasible from a
geologic standpoint, based on the data collected and analyses conducted during our

investigation.

Radon Gas Control

Based on the State of California’s 1995 Santa Barbara County radon hazard map and
given the absence of near surface exposures of the typical radon host rock, the Rincon shale,
there is probably not a high radon hazard at the project site.

In general, it is less costly to design and construct building features for passive or active
control of soil gas than to evaluate the site for the presence of radon, given the sometimes
complex ways that bedrock, soil and building factors can interact. Therefore, if feasible,
control of radon gas to reduce indoor air accumulations in the structures should be addressed
through structure design. It is not technically complicated and can be accomplished by
adequate ventilation of sub-slab areas or crawl spaces and sealing other structure features
overlying or in contact with the ground surface.

Many standard modern construction methods (gravel, visqueen below slabs, caulking
and sealing) provide a significant level of protection again radon intrusion into indoor air
breathing spaces. The designer should refer to one or more of the several USEPA guidance
documents on this subject. These are geared toward homeowner, architect, and contractor use

and are available at the following web site: http://www.epa.gov/radon/pubs/index.html. The

1994 EPA publication, “Radon Prevention in the Design and Construction of Schools and

Other Large Buildings” would probably be one of the documents of interest.
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Slope Setbacks

A preliminary setback for new construction from the top of the west- and north-facing
slopes is shown on Plate 2. With deeper building foundation (e.g., caissons), the setback can be

modified subject to additional analysis and more detailed slope profiling.

Surface Rupture Hazard
The Shepard Mesa Fault has been identified to have ruptured in the “Late Quaternary.”

The precise location of the fault zone has not been confirmed, but it is our opinion that it likely
crosses the Cate Mesa. State law and county policies typically require the footprint of new
habitable structures to be set back 50 feet from the confirmed location of past fault surface
rupture zones, which are typically and most reliably identified by exploratory trenching.

Other less invasive but more costly exploration methods (e.g., geophysical survey) can
sometimes be used to narrow down the area to be trenched. Trenching more than 50 feet from
proposed structure footprints is not necessary. Further, non-habitable structures (garages, pools,
tennis courts, efc.) need not be located to avoid the fault surface rupture hazard. Finally, not all

faults exhibit evidence of past surface rupture.

Ground Motion

The proposed buildings should be designed and constructed to resist the effects of
seismic ground motions as provided in Chapter 16A, Division IV of the 2010 California
Building Code applicable to the building use and importance and the American Society of Civil
Engineers (ASCE) Standard 7-05.

The Maximum Considered Earthquake (MCE) Ground Motion is defined by ASCE as
the most severe earthquake effects considered by ASCE Standard 7-05. The MCE spectral
response acceleration parameters for the 0.2 second (Ss) and one second (S;) periods are
determined in accordance with ASCE and with CBC Figures 1613.5(3) and 1613.5(4),

respectively.
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With the site latitude/longitude of 34.4060°N/119.4801°W, bedrock acceleration values
(not corrected for soil conditions) were obtained for Sg and for S;, using the Ground Motion
Parameter Calculator (JAVA Version 5.1.0) available from the USGS National Seismic Hazard
Mapping program. Inputs for the 2005 ASCE 7 Standard were used. Mapped spectral
acceleration parameters (Sms and Spy;) and general design parameters (Sps and Sp;) were also
obtained from the USGS JAVA calculator. A print-out of the ground motion calculator output
for this site is attached to this report (Appendix C).

A summary of specific recommended CBC seismic motion criteria is as follows:

References

Parameter Notation | Value CBC ASCE 7-05
Soil Profile/Site Class --- D 1613.5.2 Table 20.3-1
Seismic Design Category - E Figure 1613.5.6 Table 11.6-1
Mapped MCE/Short . .
Period Spectral Response Ss 2.446¢g Figure 1613.5 Figure 22-3
Mapped MCE/1 second . .
Period Spectral Response S 0.915¢g Figure 1613.5 Figure 22-4
Site Coefficient F, 1.0 Table 1613.5.3(1) Table 11.4-1
Site Coefficient F, 1.5 Table 1613.5.3(2) Table 11.4-2
Adjusted MCE/Short
Period Spectral Response Swis 2.446¢ FaxSs 11.4.3
Adjusted MCE/1 second
Period Spectral Response S 1.372g FxS, 11.4.3
Design MCE/Short Period
Spectral Response Spbs 1.631g 2/3xSus 1613.5.4 11.4.4
Design MCE/1 second
Period Spectral Response Sp1 0.915g 2/3xSyy 1613.5.4 11.4.4

Project Seismic Design Category

In accordance with CBC Section 1613.5.6, since the mapped spectral response
acceleration parameter at the one-second period (S, = 0.915g) is greater than 0.75g, and since

the proposed structures would appear to fall within criteria for Occupancy Category III per CBC
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Table 1604.5, the project is assigned to Seismic Design Category E. The occupancy category
should be confirmed by the project design professional.

This report should be submitted to the appropriate government regulatory agencies to
determine the need, if any, for supplemental geologic studies.
If you have any questions concerning this report, please do not hesitate to contact us.

Sincerely,
Campbell-Geo, Inc.

=AY

Steven H. Campbell
Professional Geologist
State of California, #5576
Certified Engineering Geologist
State of California, #1729

Adam A. Ginsburg
Staff Geologist

SHClrig
Clients\Cate School\25 House Geohazards\Reports\Cate School 25 House R1.doc

Attachments: Table (1)
Plates (4)
Appendices

cc: Hartigan/Foley
Attn: Mr. Kevin Hartigan

Padre Associates
Attn: Mr. Jeff Damron (.pdf only)
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Pacific Ocean
AGE EXPLANATION SYMBOLS
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£ Alluvium U inferred; dotted where
il concealed; queried where
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= P block, U = upthrown block
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5 consolidated stream and marine Formation Contact: dashed
S 3 ; [ —— )
% i terrace and alluvial fan deposits T H E CAT E S C H O O L where approximate
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Qsb Santa Barbara formation p r
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§ Tsp Sespe formation
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= o 0 2000 4000 Geology modified from Dibblee, 1987
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