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MNS Brigineers, inc. (MNS) s pleased torsubmit this Geologic Flazards Report as required by
the City of $anta Barbara for the fenovations at El Encanto Hotel. This report presents the
results of our evaluation.of the potential for geologic hazards to impact the site. Thisreport was-
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5004, and anthorized by the Tynan Group on April 1, 2004. '

We appreciate the opportunity to.provide our services on this project.. Plcasec‘on‘:a& the
undersigned if you have questions regarding this report, of require additional information..
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1. Project Location and Deseription

The project generally. consists of evaluating potential geolagic hazards which mdy affect the site.
The location of the site is shown on Figure 1, Vicinity Map, The general layout of the hotet
facility is shown 'on Figure 2, Site Plan. for the purposes of this report; the site location was
estimated to be approximately 34.4392° north latitude by 119.7038° west longitude.

The hotel | is located in the Riviera Flills area af Santa Barbara at an apprommaté elevation of 480
t0,580 feet, mean sea level (msh), The terrain-in the site vicinity consists of a relatively gentle;
south-facing slope, The hotel i bound on the south by Lasuen Rodd, on the west bv Alvarado
Place, on the north by Mission Ridge Road, a#d on theeast by Laster, El Encanto, and San
Carlos Road. We undérstand that the project will generally coisist of intaridr and exterior-
remodels of some of thécoftages, swimming pool and main building, retocation of some
cottages, constriaction of new cotfages, utlety refocatipns apid appurtenart landscaping. Thé
location of the new, and relocated cotiages, along with the major main building rénovations is
shown on the attached Site Plany, Figure2.

% Purposeand Scape

The purpose of this réport vas to gvaluate the petential for the site tobeimpacted by geologic
hazards. A summary of the wdrk performed to assist in this evaluation is summarized below:

s Reviewing sélected published geologic documents, acrial photographs, project plans,
and our in-house files-as referended in this report;

s Performing a visit to the site to observe the general site conditions;

»  Evaluating the potendal for gemiegm hazards, such as: surface fault rupture, ground
shaking, liguefaction, seismically induced setemnent, subsidence, ground lurching
landslides, or Hooding to impact the site; and

» Preparing this repart summarizing the data obtiined for the site, the results of our
evaluation of the potential for geologic hazards to impact the site, a digcussion of
geologic hazards thet should. be mitigated for the site, and our conclusions and
recommendations for the site development.

3. Geologic Setling

El Encanto is located in the foothills north of the Santa Barbara coastal plain.and between the
Pacific Orean and the Santa Ynez Mountain Range. The Santa Ynez Range is an east-west
trepding mourttain block within the Western Transverse Ranges of California. The Transverse
Ranges extend contintously from Paint Arguello eastward for approximately 75 miles into
Ventura County. The Santa Ynez Mountaing and adjacent lowlands are composed almost
entirely of sedimentary rocks ranging in age from late jurassic to Recent, The coastal plain and
adjacent foothills are cut by a series of sub parallel, east west trending folds and faults, The'
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geologiv conditions i the stte vicinily, as mapped by [)i&bl&e'{l‘)éfi}, are showrn on the Regional
Geologic Map, Figure 3

3.1 Soil Conditiens

Review 0f geologic maps and previous geostechrieal investigations of the site (Dibblee 1986;-
Pacific Materials Lab; 2003) indicates that surficial sediment consisting of artificial ills, and
Fanglomerate ((Qog) deposits underlie the site. The artificial fill (Af) and surficial fangiomarate
deposits typicaliy consist of loose to medium dense sand,; silty sand and silt with varying
amounts of gravel, cobbles:and boulders. The artificial fill materials and extend to depths of
approxdmately 2 to 4 feet below the ground surface (bgs), Deeper artificial fill material$ may:
have been-created in association with the hotel development and the various additions,

Fanglomerate déposits underlie the surficial sedivhents. The fanglomeérate iy identified by its
relatively dense nature and the preserice of numerous boulders, cobbles aid gravel layers, The:
older alluvium and fanglomerate generally consists of dense to'very denge sand, clayey sand,
and silty sand with interbedded layers of hard clay, silt, gravel, cobbles and boulders: The
Maﬂ%flgey Formation (Tm) underiios the fanglomerate deposits, and consists of marine siltétone
ard shale '

3.2 Gmum_iwamr Conditions

Croundwater elevations recorded in water wells near the Mission (Staal, Gardner and Duanne,
1988) indicate that the deptly to permianent groundwater is greater tian at keast 100 foet below.
the ground surface in the site vicinity. Groundwater was.not enicountered in the exploratory
borings perfonmead by Pacific Materials Lab (2003) to the totl depth explored, approximately 15
feet bgs. Groundwater sonditions will vary seasonally, diie to stormy runa# and groundwater
pumping; a5 well ag other factors, .

3.3 Faulting

Regional compressive forces acting on the Santa Barbara coastal area have resulted in generally
east-west rending foldsand faults. Gurpela (1998) terms the region the Santa Barbara Foid Belt
(SBFB). The SBFB is characterized by active folding, and buried, reverse faulting. The SBFB is
formed on the south limb of the Santa Ynez anticlinoriurn. The Santa Ynez antichinorium is
pestulated by Namson and Davig (1992} to ke related to a low angle, north dipping ramp of a
detachment or decollement at 10 1o 12 kifometers in depth. A segional fauit map for the site
vicinity is presented on Figure 4.

Many of the faults are regionally extensive and are considered active. Some are shorter faulis
that could be potentially active of inactive, There are thrée sets-of faults in the SBFit: 1) 2
primary set of east-wast trending reverse faults that include the More Ranch-Mission Ridge-
Arroya Parida fault systemn, 2} a secondary set of northwest-siriking reverse faults including the
Sycarmnore, Eucalyptus Hill, Lagoon, Mesa, and Lavigia faults, and 3) a sef of northeast-striking
oblique slip faults including the Goleta Point, Fernaid Point, and Rincon Point faulis.
Geomorphic, structural, and seismic evidence on the primnary east-west faults indicates that slip
is predominantly reverse with a minor component of strike-slip. These faults are considered

NS
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poteritially dctive (Olson 1982; Yerkes and Led 1979, Gurrola 1998); and aréclassified ag
potentially active according to.the City of Sants Barbara Geologic Hazards Study (1986) and the
Catifornia Geological Survey (CGS, 1994}, Subsidiary faults include northeast- and northwest-
striking faults that may segment the principal east-west faults andiare interpreted by most
investigators to be patentially active or inactive. :

The closest miapped significant fault trace to the'site Is the Mission Ridpe fault. The Mission
Ridge fauitis mapped at differing Jocations by various investigators (Dibblee, 1986; Hoover,
1978; Gison, 1982; Gurrola, 2002; and the USGS, 2002): The Mission Ridge fault is mapped
approximately 500 to 2,000 feet torth of the site. The Mission Ridge fault is part of the More
Ranch-Mission Ridge-Arroyo Parida faull system, which éxtends continugusly from the
Ellwood mrea eastward into Ventuta County. The Mission Ridge fault strikes éastward from the
intersection: of thie More Ranchy and Mesa faults. The fault strikes parallel to bedding in the.
Rivigra/ Mission Ridge arca, Qlson (1982) indicates that the fault Ciits pre-basin structurie
immediately east of the intersection with the Mesa and More Ranch faults {Loreto Plaza atea).
Water well and structural data indicate thab the Mission Ridge fault extends eastward as the:
Arroya Parida segment. o

Thic Sycamore fault is mapped by Hoover (1978} trending east-soritheast through the Riviera
area of Santa Barbara, The Sycarmore js mapped by Hoover approximately-1,500 feef north of
the'site, Hoover deseribes the Sycamore fault tobe a south dipping, seuth side up fault that
juntaposes the Moriterey Furmation or the north agairnist fanglomerate deposits on the south, It
should benoted that Geslogic Maps by Dibblee (1986), Olsen (1982}, Gurrola (2002), and USGS

(2003) does not map the Sycamare fault, and interpret the Sycamore Fault to-actually be an
erosional contact between the fanglomerate and Monterey, Formation.. Fault thenches

performed by Barth Systerns (Guirola, 2003) east of thesite near Holmerest Road indicated that
the Sycamore fault in thigarea isactoalivan erosional unconformity related to etosion of the
uplifted Monterey Formation, and subsequent deposition of the fanglomerate followed by slight
folding of the fanglomevate s Montérey contact. ' :

Other significant regional faults in the project area are the Santa Yriex fault, the offshore North
Channel Slope, Santa Cruz Island, Santa Rosa [8lindd; Anacapa-Durig, Channel lglands, Red
Mountain and the Montabvo trend of the Qak Ridge fawdt: The San Andreas faultis thapped
near the northeast corner of Santa Barbara Couniy, approximately 46 miles northeastof the.
project site. The Saiv Andreas, as well as some of the faults within the Santa Barbara Channel are
considered active and are associated with significant historical carthquakes:

34 Historical Earthquakes

The site is withina seismically active region of southern California that has experienced ground
motion in response to varthquakes in the historical past. The closest faults with reported historie
seiémic activity are associated with offshore faults within the Sasta Basbara Channel.
Earthquakes that have gecurred in'the Senta Barbara Channel include a M7.0 in 1812, M6.25 in
1883, M6.3 in 1925, M5.9 in 1941, and M5.1 in 1978, The Santa Barbara carthquake of 1925
damaged most of the buildings within a 36-block area and resulted in 13deaths. In 1941 the
earthquake resulted in several broken water mains and relatively minor structural damage. In
1978 the earthquake in resulted in a train derailment near Goleta and relatively minor structural
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_damage. The project area has also been subjected o sirong ground motion from the 1812, 1857,

1906, 1934, 1932, and 1966 earthquakes along the San Andreas fault. A map showing the
locattons of earthquake epicenters in the project arex is shown on Figure 5.

4, Seismic Hazard Assessment

El Encanto Hote! is located i a seismivally active region of southern Califgenia relatively clese
to.mapped active and potentially active faulte. Peak hiorizontal grgund dccelerations (PGAs) for
the site were estimated using both deterministic séismic hazdrd analyses (DSHAJ, and
probabilistic seismic hazard analyses (PSTHIAY. The intent of our evaluation was fo estimate the
strong ground motion. that could result from earthquakes occurring on active and potentially

“active faults mapped within 4 100-kitometer radius of the site. The résulls.of the deterministic

and probabilistic seismic hazard analyses are described in the sections that follow.

41 Deterministic Analyses

The déterministic evaluation 6f PGA for the site was completed using the computer program
EQPAULT (Blake 1995a} and the CGS (1994) southiern California fault datebase. BQFAULT
provides determiniStic site paraimeters based on digitized fault data. The fault search found 32

_active.dnd putentially active mapped faults within the 100 km radius of the site. Summarized in

Table 1 are the resulis for thirtuen faults that were considered 1o be the nodtcapablé pf
producing the high ground motion at the site.

The menn (M) values of PGA showrn In the table were estimated using the attenuation
relationship proposed by Baoreeral: (1993). All analyses completed using this relationship
agsumed randomiy oriented components of peak acceleration aswell as a site class "C"
designation. A site class "C" designation, according to Boore et al. indicates that material in the
upper 30.meters (100 féet) of the site has an average shéar wave velocity ranging between 180
and ‘36 meters per second.

-
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Table 1. Results of the Detérministic Seismic Hazaid Anglysis

| Mixdmum | | heak
Fauit oS | Magaiiod | Langih | ats | Aceelenati

(ki) (P; ’ (am) | {mmiyr) Mean
_ ” 4
North Channel Slope- | & VA LR 0.79
e - Arroyo 12 6.7 6 {0402 | 063
Red Mountain 4 &8 3% 2xl (.56
Santa Ynee {(west) & 54 65 | 2x1 (4
Santa-Ynez (eagt) 8 7% 8% 241 .41
Channel lsland Thrust | 1% 74 85 15+1 4.35
Montalvo ~ Oak Ridge 12 66 ¥ | 1s1 032
Ventura - Pitas Point 18 68 1] 1205 027
-%ﬁ;‘ge (Blind 30 69 37 ix3 | s
Anacapa - Dumg 37 73 75 322 020
Los Alamos ~ ng;_e fine 39 6.8" 28 07 207 615
fﬁg’tﬁﬁm&'@‘ﬁw &2 | 78 245 | 345 | 014
Onk Ridge 50 65 50 iz 013

Netes: All acteieration valtess are in sniteaf § (B0 mdF or32 f50). 1 Kilometer G = approximately G.6 miles,

Mirtor fanits in the Santa Barbara area thiat are riot listed in Tabile T include the Svcamaore, Mesa,
Lavigia and San jose faults,.some of which are shown on the Regional Geologic Map; Figure 3.
The North Channel Slopé is mapped ds a blind thrust fauit that underbies the southern partof
the city. The Mesa, Lavigia and San Jose faults are considered to be secondary faulting that hag
oceurred in.association with the deep blind thrust fault mévements. The miner faults weie
therefore niot considered as potential seismic sources for the deterministic analyses, or for the
probabilistic analyses in the following section. ' '

4.2  Probabilistic Analyses

The probabilistic evaluation performed to estimate the peak ground aceeleration for the site was
completed using the computer program FRISKSPE (Blake 1995b) and the CGS (1998} southern
Caltfornia fauit database. The program FRISKSP is based on FRISK (McGuire 1978} and has
been modified for the probabilistic estimation of seismic hazards using three~dimensional
earthquake sources. The program FRISKSP was used to estimate peak horizontal ground
accelerations associated with the following earthquake ground motions: .
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s Destgn-Basig Earthquake Ground Motion: An earthupuake having 4 10 percent chance of
being exceeded in 50 years. (Statistical Retum Period = 475 Years),

s Upper-Bound Earthquake Ground Motien: &n earthquake having a 10 percent chaiice. of
being exceaded in 100 years (Sgatisﬁcal Return Period = 950 Years).

A summary of the probabilistic evaluation is presented in Table 2: These results were estimated
through the analysis of 32 active and potentially active faults mapped within the 100kilometar
search radius of the site, A selected listing of the more significant fault data is included in Table
1. Additional information is provided in the CGS (1996 Fault database. The probabilistic
analyses were completed using the Boore etal, (1993} atienvation relatignship assuming
randomly ariented components of peak acceleration as well as the site clasé "C” designation.

Table 2. Results of the Probabilistic Seismic Hazard Analysis

. - Upper-Bound
| o S
Ground Motion Parameter {10% in 50 Years) {1(_);’,’4: in ;._I{JO
i : ears).

Peak Horizontal Ground Acceleration o ‘

Note: All ncceleration vlues i umits of g (9.80 mis® or 32 fifs%)

5. Gentogic Hazards

The following geologic hazard assessment is based on review of published informafion on the
regional and local geologic conditions and geotechrical data from Pacific Materials Lab (2003).
Our assessment was performed in general accordance with the guidelines contained in
California Geological Siirvey Note 48 and Special Publication 117,

51 Surface Fault Rupture’

Fault rupture is the displacement of the ground surface created by movement along & fault
plane during an earthquake. The site is not within a State of California Fault Hazards Zone, As
discussed previously, the closest known active or potentially active faults are the Mission Ridge
fault system, and the Sycamore fault which are mapped about 2,000 feet and 1,500 fest north of
the site, respectively. Based on the distances between the site and the mapped faults, it is our
opinion there is a low potential for surface fault rupture to-stfect the project.

5.2 Ground Motion

El Encanto Hotel is located in & seismically active region of southern California relatively close
to mapped active and potentially active faults. The closest mapped fault that is believed 1o be
active is the North Channel Siepe blind thrust fault mapped beneath the Santa Barbara coast.
Strong ground motion has likely affected the'site in the historical past, such as from the 1925
Santa Barbara earthguake,
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Peak horizontal ground accelerations for the site were estimiated using both deterministic
seistiic hazard analyses and probabilistic selsmic hazard analyses. Based on the probabilistic
setsmic hazard analysis, we estimate that strong ground motionhaving 10 percent probability
of being exceeded during & 50-year and 100-year period is approsdmately 0039 and 0:62g,
respectively. ' :

Based on the CGS (1996} fault database for southern California, the maximum moment
magnitude for the North Channel Slope fault is M7.1, Using the Boore et al. {1993) attenuation:
relationship, we estimate that a M7.1 earthquake on the North Channel Slope fault vould result
in anearly Ig peik ground acceleration at the site, for the mean plus one standard deviaton
vaiug, '

534 Liguefaction

Liquefaction is defined ay the loss of soil strength due to' aft iredse in soll pore water pressures
thatresulty frum seismic ground shaking. In order for iquefaction & occur; three general
geotechnical coniditions need to otcur: 1) groundwater is present within the potentially.
liquefiable matecial; 2) the soil is granular and meéts 2 specific fange of grain sizes; and 3) the
soil is inva loose state of low relative-density. 1f those conditions are present and sirong ground
motion ocaurs,; portians of the soil column could liquefy, depending upon the intensity and
duration-of the strong: ground motion S ’

The site isunderlain by a relatively shaliow thickness of surficial sediments.consisting of loose
to medium dense artificial fill materials and disturbed fanglomerate deposits. These layers are
generally bess:than 4 fegt-thick, and appear to be discontinuols.over the site. Bxisting:
foundations appear o be' embedded into dense fanglomerate, and plinned foandabons wili be
embedded either into dense fanglomerate or compacted fill: Below the surfigial sediments, the
soils generally consist of fanglomerate deposits composed predominantly of dense to very
dense sand, silty sand, and clayey with interbedded tayers of stiff to hard clay, gravel, cobbles,
and boulders. Static groundwater levels are reportedly. deeper than 100 feet below the ground
surface. '

Itis our opindon that ag.a resultof the lack of groundwater within the upper 57 feet.of the site
and the relatively dénse nature of the foundation support materials (compacted fill, anid
fanglomerate), that the' potential for liquefaction to impact the site is low.

5.4 . Seismically Induced Settlement and Collapse

Seismically induced selllement or collapse can oceur in soit that is loose, Soft, or that s
moderately dense but non-cemented. As discussed for quefaction hazards, the site is
underiain at depth by relatively stiff and dense fanglomerate, The foundation support material
is generally comprised of well consolidated, and lightly cemernted soils, that are not be expected
to experience significant loss in strenyth or seftlement in response to the estimated stron
ground motion for the site. Itis our opinion that there is a low potential for seismically tnduced
settlernent or collapse to impact the site. :

I INIS
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58 Ground Lurching

Ground lurching oceurs ag the ground is accelerated during a seismicevent. As evidenced by
the Loma Trigta, Landers, and recent Noxthridge carthiquakes, the effects of ground furching
cail damage facilities and buried pipelines, Ground turching occurs dis o detachmernt of
underlying stratigraphic urits, allowing near-surface soil to move dif erentially from:
underying soil. Because theprojectarea is within a- seismically active area, it is our opinion
that there is.a potential for ground lurching to affect the proposed project:

5.8 Landstiding

The site is Jocated orvrefatively ﬂat~fying._ to gently sloping terrain and is not in an arca of |
known slope instability or landsliding, It is therefore ouropinion that there is not o significarit
potential for landsliding oy siope instability to impact the gite;

5.7 Flodding, Tsuhamis and lnundation

The site is not within a Federal Emergency Management Agency Flood. Zone,. The elevation of
the site is approximately 480 to 580 feet above meansea level, and approximately 2 anileyinland
from Hig coast, Therefors, it isous opinion that the site ia not significantly exposed to tsunarai
hazards, ' T

The site is not located downslope fiom any significant water bodies or reservoivs. [t is therefire
our-opinion that the potential for the site to be impacted by dam inundation is not a
consideration.

8. Conclugishs and Recommendations

The corclusions and recommendations presented in this report are based on our understanding
of the project as presently planned, the referenced previous geotechnical reports prepared for
the site, review as-built plans; and gur geologic evaluation and assessment of geologic hazards.

61  Summary of Geologic Hazards

The main geologic hazard that will likely impact B! Bncanto Hotel is sefemic shaking iri
respomse to nearby or regiomal earthquakes, The site Is not in ares where there is a significant
potential for liquefaction, landsliding or siope instability, floading or inundation, or subsidence.

6.2 Seismic Design

Thie site is within Seismic Zone 4 based on the 1997 Uniform Building Code. We expect that the
predominant seismic source for the site is a M7.1 carthquake on the North Channel Slope fault,
a blind thrust fault that is interpreted to underlie the Santa Barbara region. The closest faults to
the site are a Seismic Source Type Bbased on the fault conditions discussed in Section 373, On
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the basis of pur characterization of the site selgmicity, we recommend that the following values
be uged for selsmic desipn:

Table 3. Seismic Design

cﬁ?ﬁfﬁﬁs?%fﬁf%ﬁ %‘2 . Selsmic Parameter Recommended Vilye
164  Seismic Zone Factor (Z) 0.40
iG] $0il Profile Type (Sp), Stiff Soil
16-Q “Belsrhic Coefficient (C) 044N,
16-R Seismi¢ Coefficient (C,) 0.64N,
168 Near Source Factor (N,). L3
16-T Near Source Factor [N} 1.6
16-U | Seismic Source Type B

" Ngdre senrce Tagtor of 1.4 can B used [ critoria isted in 1997 UBL Sectioin 1629.4.2 e met,

7. Closure

The conelusians, recommendations, and professional opinions presented herein were prepared
by MNS in accordance with generally- accepted principles and practices of the geotechinical
profession. Thiswarranty is in leu &f all other warranties, rither expressed or implied. This
report has been prepared for use by El Encanto. Hotel'and their authorized agents only, and is:
notintended for use by other parties or for other useés. Subslarface conditions will vary between
points of exploration and with time. If any changes are made to the project described in this _
teport, this repart should not be considered vatid uniess MINS revievss the changes and updates
the report ity wiiting,
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" {Qg = Stream Chennel Deposiis
G = Alwviuin:

Qs = Landslide

| Qoa = Older Alluvium
Qog = Fanglomearate
Tl = Monterey Shale

Tt = Rincon Shale

Tug = Vaqueros Sandsione

Tsp = Sespe Formation (s=sandstone)
Tow = Coldwater Sandsione

Madified from Cicologic Map of the Santa Barba Quadmngie by T.. W. Dibblee (1986)
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