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INTRODUCTION

This report presents results of an Engineering Geology and Geotechnical Engineering study
performed for proposed remodeling of the locker room and kitchen on the campus of Matilija
Junior High School in the City of Ojai, California. The campus is located at 703 El Paseo Road (see
Vicinity Map in Appendix A). The locker room is situated at the south end of the gymnasium, and
the kitchen is located approximately 300 feet east of the locker room (see Geologic Map in
Appendix A). The coordinates of the southeastern corner of the locker room are 34.4453° north
latitude and 119.2552° west longitude. There are no springs or seeps on the property.

Current plans indicate that the proposed remodel will be include removal of one shear wall,
addition of some new framed and/or shear walls, installing some new footings below new walls,
adding some new slabs-on-grade to the existing buildings, and adding new anchors and hold

downs to existing footings.

No significant grading is expected to be required to complete the project, but although some

compaction will be required under new slabs and footings.
PURPOSE AND SCOPE OF WORK

The purpose of the geotechnical study that led to this report was to analyze the geology and soil
conditions of the site with respect to the proposed improvements. These conditions include
potential geohazards, surface and subsurface soil types, expansion potential, settlement
potential, bearing capacity, and the presence or absence of subsurface water. The scope of work

included:

1. Reviewing pertinent geologic and geotechnical literature, including a 2004 preliminary
engineering geology and geotechnical report prepared for the locker room on the campus.
Reviewing aerial photographs taken of the site in 1945 by Fairchild Aerial Surveys, Inc.
Consulting with owner representatives and design professionals.

Analyzing the geotechnical data obtained.

vk N

Preparing this report.
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Contained in this report are:

1.  Descriptions and results of field and laboratory tests that were performed in 2004 for the
locker room.
Discussions pertaining to the local geologic, soil, and groundwater conditions.
Conclusions pertaining to gechazards that could affect the site.
Conclusions and recommendations pertaining to foundation construction and structural
design.

GEOLOGY

The site lies within the northern Ventura basin in the western portion of the Transverse Ranges
geologic pfovince. Numerous east-west trending folds and reverse faults indicative of ongoing
north-south transpressional tectonics characterize the region. The school site is situated within
the Ojai Valley. Ongoing folding and uplift has tilted Pleistocene to Tertiary age sedimentary rocks
in the region.

The campus is not within any of the Fault Rupture Hazard Zones that have been delineated by
the California Division of Mines and Geology (CDMG, 1986). The Santa Ana fault is the fault that
is nearest to the site. At its closest position to the school site {(approximately 0.8 miles to the
south of the campus), it is mapped as buried by alluvium. This fault is connected to the Arroyo
Parida and Mission Ridge faults to the west, and these three faults are considered “potentially
active” by the State (CDMG, 1977a, 1977b).

Mapping by Rockwell (1984) indicates that the area within which the campus is located is
underlain by Late Pleistocene Older Alluvium {(Qf5b) ranging in age from about 25,000 to
30,000 years. The units are described as coarse clastic fan deposits.

Bedding attitudes were not measured within the underlying fan deposits, but it is considered
likely that bedding is oriented nearly parallel to the natural ground surface, and that the units are

lenticular.

No faults were observed to be located on or trending into the subject property during reviews of

the referenced geologic literature, or during review of the aerial photographs taken of the site.
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No landslides were observed to be located on or trending into the subject property during reviews

of the referenced geologic literature, or during review of the aerial photographs taken of the site.

GEOLOGIC HAZARDS

Geologic hazards that may impact a site include seismic shaking, fault rupture, landsliding, rock

fall, liquefaction, seismic-induced settlement of dry sands, and flooding.

A. Seismic Shaking

1.

Southern California is a seismically active region where the potential for significant
ground shaking is universal. Earthquakes of a size large enough to cause structural
damage are relatively common in the region. Per the State of California guidelines
for these types of reports, when evaluating the seismicity potential of a specific site,
itis general practice to look at the historical seismic record of the area and also review
the site location with respect to mapped potentially active and active faults. By using
this procedure, estimates of maximum ground accelerations are determined for
consideration in structural design for buildings. The geotechnical community uses
the method even though most are aware of its shortcomings. The most significant
shortcomings relate to the presence of unknown seismogenic faults well below the
surface, and the amount of uncertainty regarding the time intervals between
earthquake events on many of the recognized faults. The 1983 Coalinga and 1994
Northridge Earthquakes are examples of relatively large events that occurred on
previously unrecognized faults. Man has only been using instruments to monitor
earthquakes since the 1930's, which is a relatively short time span considering that
the intervals between large earthquakes on some of the regional faults are on the
order of thousands of years. Considering the above, an evaluation of site acceleration
potential will lead to a value that must be considered an approximation. The
structural designers must be aware that there are inherent uncertainties in the

determined value or range.

The Qjai area has not experienced any local large earthquakes since records have
been kept; however, regional earthquakes have led to significant ground shaking and
structural damage. Notable regional earthquakes include the 1812 Santa Barbara
Channel and 1857 Fort Tejon events. The epicenter of the 1812 earthquake is
thought to have been in the western part of the Santa Barbara channel. Associated
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with this earthquake, a tsunami with a disputed run up height of up to 15 feet
impacted the Ventura coastal area. On January 9, 1857, the Fort Tejon earthquake
with an estimated Richter magnitude of 8.25 impacted the region. According to
C.D.M.G. (1975), the earthquake caused the roof of the Mission San Buenaventura to

fall in.

3. One measure of ground shaking is intensity. The Modified Mercalli Intensity Scale of
ground shaking ranges from 1 to Xl with XIl indicating the maximum possible intensity
of ground movement. Structural damage begins to occur when the intensity exceeds
a value of VI. Southern Ventura County has been mapped by the California Division
of Mines and Geology to delineate areas of varying predicted seismic response. The
“Older Valley Fill” that underlies the subject area is mapped as having a probable
maximum intensity of earthquake response of approximately VIII on the Modified
Mercalli Scale. Historically, the highest estimated intensity in the Ojai area has been
VIl (CDMG, 1975, 1995).

4. The school site, like any other site in the region, is subject to relatively severe ground
shaking in the event of a maximum earthquake on a nearby fault. In Appendix Cis a
regional fault location map that shows the site's relationship to the identified faults
in the region. Also in Appendix C is a summary table listing well-identified faults
within a 53-km radius of the school, the distance between each fault and the school,
and mean earthquake magnitudes that could occur on each of the listed faults. A
proprietary program utilizing the State of California’s fault model (CGS and USGS,
2008) was used to prepare the list.

5. For school projects, the 2016 California Building Code (CBC) specifies that peak
ground acceleration for design purposes can be determined from a site-specific study
taking into account soil amplification effects. The United States Geological Survey
(USGS, 2009) has undertaken a probabilistic earthquake analyses that covers the
continental United States. A reasonable site-specific spectral response curve may be
developed from USGS Unified Hazard Tool web page, which adjusts for site-specific
ground factors. The interactive webpage appears to be a precise calculation based
on site coordinates. The program incorporates the 2008 USGS/CGS working group
consensus methodologies, and the output for base ground motion is a smooth curve

based on seven spectral ordinates ranging from 0 to 2 seconds. The USGS interactive
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deaggregation spectral values are generally within about 5% of the precise site-
specific values obtained from other programs such as OpenSHA or EZ-FRISK for the

same model and attenuation relationships.

The NGA (Next Generation Attenuation) relationships for spectral response have
been used in the analyses. A principal advantage in the NGA relationships is that the
estimated site-specific soil velocity (Vs30) is used directly for site specific analysis
rather than the NEHRP site corrections. The analysis also includes amplification
factors (Idriss, 1993) to model the maximum rotated component of the ground

motion.

Seismic design values are referenced to the Maximum Considered Earthquake (MCE)
and, by definition, the MCE has a 2% probability of occurrence in a 50-year period.
This equates to a return rate of 2,475 years. Spectral acceleration parameters that
are applicable to seismic design are presented in Appendix C. It should be noted that
the school project carries a seismic importance factor | of 1.25 and that factor has
been incorporated into the 2013 and 2016 California Building Code response

spectrums.

An analysis was conducted to determine the site class of the Older Alluvium
encountered in Boring B-2. California modified sampler blow counts were reviewed,
and because of the gravel and cobble content of those soils, the lowest six-inch blow
count was used to provide a conservative evaluation. California sampler blow counts
were converted to SPT blow counts using a factor of 0.63. The analysis (included in
Appendix C) indicated that on-site soils are within Site Class D. For the remaining
analyses to determine seismic design parameters, the velocity (Vs30) was assumed

to be 259 to 270 meters per second when adjusting for site class.

The subject site is within Seismic Design Category E. For the” general procedure”
(i.e. code value, or probabilistic) analysis, the Short Period Spectral Response (Ss) for
the Maximum Considered Earthquake (MCE) was found to be 2.219 g, and the
1-Second Spectral Response (S1) was found to be 0.828 g. Site Coefficients F, and Fy
were found to be 1.00 and 1.50, respectively. The spectral Response Parameter Swus
was found to be 2.219 g, and Sm1 was found to be 1.242 g. The Short Period Spectral
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Response (Sps) was found to be 1.479 g, and the 1 Second Spectral Response (Sp1)
was found to be 0.828 g.

(Because S1is greater than or equal to 0.75 g, and the Seismic Design Category is “E”,
a site-specific seismic analysis was performed in addition to the “general procedure”.
For the Site-Specific Analysis, the Short Period Spectral Response (Sps) was found to
be 1.238 g, and the 1 Second Spectral Response (Sp1) was found to be 1.090 g.

The peak ground accelerations for the "site specific" and “general procedure” were
both found to be 0.804 g.

6. California has had several large earthquakes in this century, and studies on the
structural effects of the ground shaking have led to changes in the building codes.
After the 1933 Long Beach Earthquake, the State of California Field Act was written
with the intention of making public schools more earthquake resistant. The intent of
the act, as is the intent of the most modern codes, is as follows: “School buildings
constructed pursuant to these regulations are expected to resist earthquake forces
generated by major earthquakes in California without catastrophic collapse, but may
experience some repairable architectural or structural damage”. Following the 1971
San Fernando Earthquake, many changes were made to the public school building
codes. After the 1994 Northridge Earthquake, a study of 127 public schools in the Los
Angeles area by the State of California Division of the State Architect (1994a) revealed
that the intent of the Field Act was being met even when buildings were subjected to
horizontal accelerations approaching 0.9 g (much higher than expected) over a large
area. None of the schools collapsed and most of the damage that would have caused
injury to students, had school been in session, was from failures of non-structural
items such as light fixtures, florescent bulbs, suspended ceilings, etc. Most of the
schools that experienced these non-structural failures were built before the changes
to the building code that applied to these non-structural items. The study also
resulted in recommended changes to building codes regarding steel framed school
buildings, (State of Calif. Div. of State Architect, 1994b).

B. Fault Rupture
Surficial displacement along a fault trace is known as fault rupture. Fault rupture typically

occurs along previously existing fault traces. As mentioned in the “Structure” section
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above, no existing fault traces were determined to be crossing the site. As a result, it is

the opinion of this firm that the potential for fault rupture on this site is low.

C. Landsliding and Rock Fall
As mentioned previously, relief across the subject site is only a few feet. As a result,

landsliding and rock fall do not pose a hazard to this project.

D. Liguefaction, Cyclic Softening, and Lateral Spreading
Earthquake-induced cyclic loading can be the cause of several significant phenomena,

including liquefaction in fine sands and silty sands. Liquefaction results in a loss of
strength and can cause structures to settle or even overturn if it occurs in the bearing
zone. Cyclic softening in clays during earthquakes has resulted in buildings experiencing
foundation failure and ground surface deformation similar to that resultant from
liquefaction. If liquefaction or cyclic softening occurs beneath sloping ground, a
phenomenon known as lateral spreading can occur. Liquefaction and cyclic softening is
typically limited to the upper 50 feet of the subsurface soils. There are a number of
conditions that need to be satisfied for liquefaction or cyclic softening to occur. Of
primary importance is that groundwater, perched or otherwise, usually must be within
the upper 50 feet of soils. Furthermore, soils that are sufficiently dense are not

susceptible to liquefaction.

An examination of the conditions existing at the site, in relation to the criteria listed

above, indicates the following:

1.  Perched groundwater was found at a depth of 15 feet below the ground surface. A
sample taken from 20 feet indicates that the soils were “moist”, not saturated.

2. Hydrometer analyses for soil samples obtained from Boring B-2 at a depth of 15 feet
indicate that these soils are sandy gravels (see Appendix B).

3.  Penetration tests conducted in the borings indicate that most soils within the tested
depth are in a relatively dense state, even when the lowest of the blow counts for
6-inch increments are used, and the higher blow count intervals are ignored because

of potential gravel influence.

Based on the above, cyclic mobility analyses were undertaken to analyze the liquefaction

potentials of the various soil layers. The analyses were performed in general accordance
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with the methods proposed by NCEER (1997). In the analyses, the design earthquake was
considered to be a 7.2 moment magnitude event, and a peak ground acceleration of
0.804 g was used, as per the discussion in the Seismic Shaking section of this report. It
was also assumed that the upper 5 feet of soil had been compacted during grading for the
structure. The analysis assumed perched groundwater at 15 feet, and unsaturated soils
below 20 feet. The lowest 6-inch blow count increment from each sample blow count
was doubled, then multiplied by 0.63 to convert from California Modified Sampler blow

count to Standard Penetration Test blow count.

The analysis indicated that the soil layer between depths of 15 and 17.5 feet had a factor
of safety that exceeded 1.3 (see Appendix D for calculations), but the soil horizon between
17.5 and 20 feet had a factor of safety of 0.35. Zones with factors of safety less than 1.3
are considered potentially liquefiable (C.G.S., 2008, and SCEC, 1999).

The volumetric strain for the potentially liquefiable zone was estimated using a chart
derived by Tokimatsu and Seed (1987) aftér reducing the Nyo) values by the calculated
“FC Delta” value, then making adjustments for fines content as per Seed (1987) and SCEC
(1999). Using this methodology, the volumetric strain was found to be approximately
0.6 inches.

According to data generated by Ishihara (National Academy Press, 1985), no “ground”
damage would be expected related to the zones encountered in the borings because of
the thickness of soils overlying the 2.5-foot thick potentially liquefiable layer. (Examples

of ground damage are sand boils and ground cracks.)

Although the analysis predicts that there will be no ground damage, there is a potential
for a small amount of differential areal settlement suggested by the findings. As
mentioned previously, the total liquefaction-related settlement could potentially range
up to about 0.6 inches. According to SCEC (1999), up to about half of the total settlement
could be realized as differential settlement. As a result, differential settlement could

range up to about 0.3 inches at the ground surface.
"Free-face” lateral spreading does not appear to pose a potential hazard because there

are no nearby sloped areas or canyons (Bartlett and Youd, 1995). However, “ground

slope” lateral spreading, sometimes referred to as “ground oscillation”, can occur when
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adjusted blow counts (Nyp)) measured within potentially liquefiable zones are less than
15, which includes the potentially liquefiable zone between 17.5 and 20 feet. Basing the
calculation on the lowest 6-inch blow count increment from the sample taken at 15 feet,
the adjusted blow count calculates to 14.6. However, it should be noted that these fan
deposits include large percentages of gravels and cobbles that, when deposited, tend to
erode through previously deposited units, thus making the stratigraphy lenticular, and
laterally discontinuous. Based on the conservative blow count calculation, and on the
stratigraphy, it is the opinion of this firm that “ground slope” lateral spreading does not
pose a hazard to this project.

Based on the above, it is the opinion of this firm that a potential for liquefaction exists at
this site, although potential settlements are relatively minor.

E. Seismic-Induced Settlement of Dry Sands

Sands tend to settle and densify when subjected to earthquake shaking. The amount of
settlement is a function of relative density, cyclic shear strain magnitude, and the number
of strain cycles. A procedure to evaluate this type of settlement was developed by Seed
and Silver (1972) and later modified by Pyke, et al (1975). Tokimatsu and Seed (1987)
presented a simpliﬁediprocedure that has been reduced to a series of equations by Pradel
(1998).

Older alluvium is generally fairly dense, although there is some possibility that it is
susceptible to a limited amount of seismic induced settlement. An analysis was
performed using the same parameters described above for the liquefaction analysis,
including the conservative use of the lowest 6-inch blow count from each sampling

interval, but assuming that no groundwater existed in the upper 23 feet of the soil profile.

The analysis indicated that the soil layers between depths of 15 and 23 feet could
experience a combined seismic-induced settlement of approximately 0.2 inches (see
Appendix D for calculations). If these data were doubled to account for the non-explored
zone between 23 and 50 feet, a seismic-induced settlement of 0.4 inches could be

estimated.
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F. Hyrdoconsolidation

Hydroconsolidation is a phenomenon in which naturally occurring soil deposits, or non-
engineered fill, collapse when wetted. Natural soils that are susceptible to this
phenomenon are typically aeolian, debris flow, alluvial, or colluvial deposits with high
apparent strength when dry. The dry strength is attributed to salts, clays, silts, and in
some cases capillary tension, "bonding" larger soil grains together. As long as these soils
remain dry, their strength and resistance to compression are retained. However, when
wetted, the salt, clay, or silt bonding agent is weakened or dissolved, or capillary tension

reduced, eventually leading to collapse.

The site is underlain by alluvial fan deposits that are dense to very dense. This type of
deposit is typically not susceptible to hydroconsolidation, and the hazard posed by

hydroconsolidation is considered “low”.

G. Flooding
Earthquake-induced flooding types include tsunamis, seiches, and reservoir failure. Due

to the inland location of the site, hazards from tsunamis and seiches are considered

extremely unlikely.

Any nearby reservoir that may fail would normally drain into established major drainage
channels. According to the Safety Element of the Ojai General Plan (1991), “there are
currently no dams within, adjacent to, or upstream from the City of Ojai which are large
enough to endanger lives and property in the event of a failure”. In addition, the Ventura
County General Plan Hazards Appendix does not show the site within any of the dam
inundation hazard zones. As a result, flooding due to dam failure should not be

considered a potential hazard.

The site-is within a “Zone X” flood zone, as indicated on the National Flood Hazard Layer
Firmette generated by the Federal Emergency Management Agency website (2018). The
Zone X flood zone is defined as “Area of minimal flood hazard”. From this, it appears that

storm-induced flooding does not pose a significant hazard to the proposed project.
SOIL CONDITIONS

Evaluation of the subsurface in 2004 indicated that soils included old fill over alfluvial fan soils.

The depth of fill encountered in the test borings drilled in 2004 ranged from approximately 1.5
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feet in Boring B-2 to approximately 4.5 feet in Boring B-1. The fill material consisted of medium
stiff fine to coarse sandy clay and sandy silts. A dense to very dense clayey fine to coarse sand
with some gravels and scattered cobbles was encountered below the fill to depths of about 7 to
8.5 feet. This stratum was underlain by very dense silty gravel with sand and cobbles that
extended to the maximum depths explored. Both borings met refusal on large cobbles in a dense

matrix of soil.

Expansion determination indicated that bearing soils lie in the "very low" expansion range
because the expansion index was found to be 1. Table 1809.7 provides minimum foundation and

slab requirements as a function of expansion index, and is included in Appendix B of this report.

Samples of near-surface soils were tested for pH, resistivity, soluble sulfates, and soluble
chlorides. The test results provided in Appendix B should be distributed to the design team for
their interpretations pertaining to the corrosivity or reactivity of various construction materials
(such as concrete and piping) with the soils. It should be noted that sulfate contents (130 mg/Kg)
are in the “S0” (“negligible”) exposure class of Table 19.3.1.1 of ACI 318-14; therefore, it appears

that special concrete designs will not be necessary for the measured sulfate contents.

Based on criteria established by the County of Los Angeles (2013), measurements of resistivity of
near-surface soils (4,740 chms-cm) indicate that they are “moderately corrosive” to ferrous metal

(i.e. castiron, etc.) pipes.

Perched groundwater was encountered at a depth of about 15 feet. True groundwater was not
encountered to the maximum depth explored, which was 23 feet. (For instance, the description
of a sample taken from 20 feet was “moist”, not “saturated”.) A map of historical high
groundwater from the Seismic Hazard report for the Matilija Quadrangle (CGS, 2003b) shows
historical high groundwater to be about 50 feet below the ground surface.

GEOTECHNICAL ENGINEERING
CONCLUSIONS AND RECOMMENDATIONS

The site is suitable for the proposed development from a Geotechnical Engineering standpoint
provided that the recommendations contained in this report are successfully implemented into
the project. As mentioned in the introduction to this report, no grading is expected to be

necessary for the remodels as proposed.
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Excavations for new footings and slab areas should be observed by a representative of this firm
to check for firmness. The bottoms should be tested to determine if bearing soils are at a
minimum of 90 percent of the maximum dry density, as determined by the ASTM D 1557 test
method.

Current plans indicate that new footings will be 4.5 feet wide and bottomed 3.5 feet below top
of slab. If soils tested at footing bottom elevations have relative compactions less than
90 percent, soils should be overexcavated to a depth of 2 feet below footing bottom. Because
the new footing excavations will cut through existing slab areas, the overexcavation need not
extend laterally outside the footing width. Excavated soils should be replaced in thin, moisture
conditioned lifts, and compacted into place. Given the interior location for the new footings, it is
likely that a “jumping jack” will be the recompaction tool. As such, lifts should probably be no

more than 3 inches thick.

If soils with relative compactions less than 90 percent are encountered at slab subgrade
elevations below slabs, soils should be overexcavated to a depth of 1 foot below slab subgrade
elevation. Excavated soils should be replaced in thin, moisture conditioned lifts, and compacted
into place. Given the interior location for the new footings, it is likely that a “jumping jack” will

be the recompaction tool. As such, lifts should probably be no more than 3 inches thick.

Conventional continuous and isolated pad footings may be designed based on a bearing value of
1,500 psf, which is the presumptive bearing value presented in the 2016 California Building Code
(CBC) for silt and sandy silt.

Resistance to lateral loading may be provided by cohesion of 130 psf. This is a presumptive value
presented in the 2016 CBC.

Passive resistance acting on the sides of foundation stems equal to 100 pcf of equivalent fluid
weight may be included for resistance to lateral load. This is a presumptive value presented in
the 2016 CBC.

Maximum static settlements of about one inch are anticipated for foundations and floor slabs

designed as recommended. Differential settlement between adjacent load bearing members

should be less than one-half the total settlement.
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As mentioned previously, liquefaction-induced settlements are estimated to be approximately
0.6 inches, and related differential settlements could range up to about 0.3 inches.

Seismic-induced settlements of soils above the groundwater level are estimated to be

approximately 0.4 inches, and related differential settlements could range up to about 0.2 inches.
ADDITIONAL SERVICES

This report is based on the assumption that an adequate program of monitoring and testing will
be performed by Earth Systems during construction to check compliance with the
recommendations given in this report. The recommended tests and observations include, but

are not necessarily limited to the following:

Review of the building and grading plans during the design phase of the project.
Observation and testing during site preparation, grading, placing of engineered fill,
and foundation construction.

3. Consultation as required during construction.
LIMITATIONS AND UNIFORMITY OF CONDITIONS

The analysis and recommendations submitted in this report are based in part upon the data
obtained from the borings drilled on the site in 2004. The nature and extent of variations
between and beyond the borings may not become evident until construction. If variations then

appear evident, it will be necessary to reevaluate the recommendations of this report.

The scope of services did not include any environmental assessment or investigation for the
presence or absence of wetlands, hazardous or toxic materials in the soil, surface water,
groundwater or air, on, below, or around this site. Any statements in this report or on the soil
boring logs regarding odors noted, unusual or suspicious items or conditions observed, are strictly
for the information of the client.

Findings of this reporf are valid as of this date; however, changes in conditions of a property can

occur with passage of time whether they be due to natural processes or works of man on this or

adjacent properties. In addition, changes in applicable or appropriate standards may occur
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whether they result from legislation or broadening of knowledge. Accordingly, findings of this
report may be invalidated wholly or partially by changes outside the control of this firm.
Therefore, this report is subject to review and should not be relied upon after a period of

one year.

In the event that any changes in the nature, design, or location of the improvements are planned,
the conclusions and recommendations contained in this report shall not be considered valid

unless the changes are reviewed and conclusions of this report modified or verified in writing.

This report is issued with the understanding that it is the responsibility of the Owner, or of his
representative to ensure that the information and recommendations contained herein are called
to the attention of the Architect and Engineers for the project and incorporated into the plan and
that the necessary steps are taken to see that the Contractor and Subcontractors carry out such

recommendations in the field.

As the Geotechnical Engineers for this project, Earth Systems has striven to provide services in
accordance with generally accepted geotechnical engineering practices in this community at this
time. No warranty or guarantee is expressed or implied. This report was prepared for the
exclusive use of the Client for the purposes stated in this document for the referenced project
only. No third party may use or rely on this report without express written authorization from

Earth Systems for such use or reliance.

It is recommended that Earth Systems be provided the opportunity for a general review of final
design and specifications in order that earthwork and foundation recommendations may be
properly interpreted and implemented in the design and specifications. If Earth Systems is not
accorded the privilege of making this recommended review, it can assume no responsibility for

misinterpretation of the recommendations.

AERIAL PHOTOGRAPHS REVIEWED
Fairchild Aerial Surveys, November 3, 1945, Frame Nos. 9800-11-1181 & 1182, Scale 1:20,000.
SITE-SPECIFIC BIBLIOGRAPHY
Earth Systems Southern California, August 18, 2004, Engineering Geology and Geotechnical

Engineering Report for Locker Room Addition, Matilija Junior High School, Ojai, California (Job
No.: VT-23241-01).

EARTH SYSTEMS



July 12, 2018 15 Project No.: 302294-001
Report No.: 18-7-25

GENERAL BIBLIOGRAPHY

Abrahamson, N.A., and Silva, W.J., 1997, Empirical Response Spectral Attenuation Relations for
Shallow Crustal Earthquakes: Seismological Research Letters.

Bartlett & Youd, 1995, Empirical Prediction of Liquefaction-induced Lateral Spread, Journal of
Geotechnical Engineering, April 1995.

Boatwright, John, 1994, Modeling Ground Motions in the Near-Field of Rupturing Faults.

Boore, D.M., and Joyner, W.B., 1994, Prediction of Ground Motion in North America.

Boore, D.M., Joyner, W.B., and Fumal, T.E., 1997, Equations for Estimating Horizontal Response
Spectra and Peak Acceleration from Western North America Earthquakes: A Summary of Recent

Work.

Borcherdt, Roger D., 1994, Estimates of Site-Dependent Response Spectra for Design
(Methodology and Justification).

California Building Standards Commission, 2016, California Building Code, California Code of
Regulations Title 24.

California Division of Mines and Geology (CDMG), 1954, Geology of Southern California, Bulletin
170, Geologic Guide No. 2 Ventura Basin.

CDMG, 1972, Fault Rupture Hazard Zones in California, Special Publication 42.

CDMG, 1973, Geology and Mineral Resources of Southern Ventura County, California.
CDMG, 1975, Seismic Hazards Study of Ventura County, California.

CDMG, 1977a, Fault Eyaluation Report FER-26.

CDMG, 1977b, Fault Evaluation Report FER-31.

EARTH SYSTEMS



July 12, 2018 16 Project No.: 302294-001
: Report No.: 18-7-25

CDMG, July 1, 1986, Matilija Quadrangle Earthquake Fault Zones Official Map.
CDMG, 1995, The Northridge California Earthquake of 17 January 1994, Special Publication 116.

CDMG., 1997, Guidelines for Evaluating and Mitigating Seismic Hazards in California, Special
Publication 117.

CDMG, 1998, Maps of Known Active Fault Near-Source Zones in California and Adjacent Portions
of Nevada.

California Geological Survey (CGS), 2003a, Seismic Hazard Zone Report for the Ojai 7.5-Minute
Quadrangle, Ventura County, California, Seismic Hazard Zone Report 064.

CGS, 2003b, Seismic Hazard Zones Map of the Matilija Quadrangle, Official Map April 17, 2003

CGS, 2008, Guidelines for Evaluating and Mitigating Seismic Hazards in California, Special
Publication 117A.

Cetin, K.O., Seed, R.B., Der Kiureghian, A., Tokimatsu, K. Harder, L.F., Kayen, R.E., and Moss, R.E.S,,
2004, Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil
Liguefaction Potential: ASCE Journal of Geotechnical and Geoenvironmental Engineering, v. 130,
n. 12, p. 1314-1340.

City of Ojai, September 24, 1991, City of Ojai General Plan Safety Element.

County of Los Angeles Department of Public Works, July 2013, Manual for Preparation of
Geotechnical Reports.

Crowell, John C., 1975, San Andreas Fault in Southern California, C.D.M.G. Special Report 118.

Dibblee, Jr.,, Thomas W., 1987, Geologic Map of the Matilija Quadrangle, Ventura County,
California, Dibblee Foundation Map No. DF-12.

Donnellan, A. Hager, B.H., and King, R.W., 1993, Rapid North-South Shortening of the Ventura
Basin, Southern California.

Federal Emergency Management Agency (FEMA) website, 2018.

Hauksson Egill, Jones, Lucille M., and Hutton, Kate, 1995, The 1994 Northridge Earthquake
Sequence in California.

EARTH SYSTEMS



July 12, 2018 17 Project No.: 302294-001
Report No.: 18-7-25

Heaton, T.H., and Hartzell, S.H., 1994, Earthquake Ground Motions in the Near Source Region.

Huftile, Gary J., and Yeats, Robert S., 1995, Convergence Rates Across a Displacement Transfer
Zone in the Western Transverse Ranges, Ventura Basin, California.

ldriss, I.M., and Boulanger, R.W., 2004, Semi-empirical procedures for evaluation liquefaction
potential during earthquakes: Proceedings of the 11" SDEE and 3™ ICEGE, University of California,
Berkeley, January 2004, plenary session, p. 32-56.

Idriss, 1.M., and Boulanger, R.W., 2008, Soil liquefaction during earthquakes, Earthquake
Engineering Research Institute, MNO-12.

Ishihara, K., 1985, Stability of Natural Deposits during Earthquakes, Proceedings of the
International Conference on Soil Mechanics and Foundation Engineering.

Jennings, C.W., and W.A. Bryant, 2010, Fault Activity Map of California, Scale 1:750,000, CGS
Geologic Data Map No. 6.

Keller, E.A., T.K. Rockwell, M.N. Clark, G.R. Dembroff and D.L. Johnson, 1982, Tectonic
Geomorphology of the Ventura, Ojai and Santa Paula Areas, Western Transverse Ranges,
California.

Keller, E.A., and Pinter, N., 1996, Active Tectonics-Earthquakes, Uplift, and Landscape.
Kramer, Steven L., 1996, Geotechnical Earthquake Engineering.

Lajoie, Kenneth R., Sarna-Wojcicki, A.M., and Yerkes, R.F., 1982, Quaternary Chronology and
Rates of Crustal Deformation in the Ventura area, California.

NCEER, 1997, Proceedings of the NCEER Workshop on Evaluation of Liquefaction Resistance of
Soils, Technical Report NCEER-97-0022.

Petersen, Mark D., and Wesnousky, S.D., 1994, Fault Slip Rates and Earthquake Histories for
Active Faults in Southern California.

Pradel, D., 1998, Procedure to Evaluate Earthquake-Induced Settlements in Dry Sandy Soils,
Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 124, No. 4, April.

Pyke, R., Seed, H. B., and Chan, C. K., 1975, Settlement of Sands Under Multidirectional Shaking,
ASCE, Journal of Geotechnical Engineering, Vol. 101, No. 4, April 1975.

EARTH SYSTEMS



July 12, 2018 18 Project No.: 302294-001
Report No.: 18-7-25

Rockwell, Thomas K., 1984, Soil Chronology, Geology and Neotectonics of the North Central
Ventura Basin, California, a Ph.D. thesis for the University of California at Santa Barbara.

Sadigh, K., Chang, C.Y., Egan, J.A., Madisi, F., and Youngs, R.R., 1997, Attenuation Relations for
Shallow Crustal Earthquakes Based on California Strong Motion Data. Seismological Research
Letters, Vol. 68, No. 1, pp 180-189.

Sarna-Wojcicki, A.M., K.M. Williams and R.F. Yerkes, 1976, Geology of the Ventura Fault, Ventura
County, California, U.S.G.S. Miscellaneous Field Studies Map MF-781.

Seed, H. B., and Silver, M. L., 1972, Settlement of Dry Sands During Earthquakes, ASCE, Journal of
Geotechnical Engineering, Vol. 98, No. 4, April 1972.

Seed, R.B., Bray, 1.D., Chang, S.W., and Dickensen, S.E., 1997, Site-Dependent Seismic Response
Including Recent Strong Motion Data.

Seed, R.B,, Cetin, K.O., Moss, R.E. S., Kammerer, A.M., Wu, J., Pestana, .M., Riemer, M.F., Sancio,
R.B., Bray, H.D., Kayen R.E., and Faris, A., 2003, Recent Advances in Soil Liquefaction Engineering,
A Unified and Consistent Framework: University of California, Earthquake Engineering Research
Center Report 2003-06, 71p.

Shakal, A.F., Huang, M.l.,, Darragh, R.B., Cao, T., Sherburne, R.W., Malhotra, P., Cramer, C.H,,
Sydnor, R.H., Graizer V., Maldonado, G., Petersen, C., and Wampole, J., 1994, CSMIP Strong-
Motion Records from the Northridge, California Earthquake of 17 January 1994.

Shaw, lohn H., and Suppe, John, 1994, Active Faulting and Growth Folding in the Eastern Santa
Barbara Channel, California.

Sieh, Kerry E., 1978, Earthquake Intervals, San Andreas Fault, Palmdale, California, CDMG
California Geology, June 1978.

Southern California Earthquake Center (SCEC), 1999, Recommended Procedures for
Implementation of DMG Special Publication 117, Guidelines for Analyzing and Mitigating
Liguefaction in California.

Southern California Earthquake Center (SCEC), 2002, Recommended Procedures for
Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating

Landslide Hazards in California.

State of California Division of the State Architect Office of Regulation Services, May 1994,
Northridge Earthquake (January 17, 1994) Performance of Public School Buildings.

EARTH SYSTEMS



July 12, 2018 19 Project No.: 302294-001
Report No.: 18-7-25

State of California Division of the State Architect Office of Regulation Services, May 1994,
Implementation of Northridge Earthquake Interim Guidelines for Steel Moment Frames.

Tokimatsu, K., and Seed, H. B., 1987, Evaluation of Settlements in Sands Due to Earthquake
Shaking, Journal of Geotechnical Engineering-August 1987.

United States Geological Survey (USGS) 1989, Map Showing Late Quaternary Faults and 1978-
1984 Seismicity of the Los Angeles Region, California. Map MF-1964.

USGS, 2017, U.S. Unified Hazard Tool Website.
Ventura County Planning Department, 2013, Ventura County General Plan Hazards Appendix.

Ventura County Public Works Agency, Flood Control and Water Resources Agency, 1984, Report
of Hydrologic Data 1981-1984.

Weber, F. Harold, Jr. and others, 1973, Geology and Mineral Resources of Southern Ventura
County, California, C.D.M.G., Preliminary Report 14.

Wills, CJ., and Silva, W.S., 1998, Shear Wave Velocity Characteristics of Geologic Units in
California.

Yeats, R.S., 1982 Low-Shake Faults of the Ventura Basin, California, in Cooper, J.D. compiler,
Volume and Guidebook, Neotectonics in Southern California.

Yeats, Robert S., 1983, Large-Scale Quaternary Detachments in the Ventura Basin, Southern
California.

Yeats, Robert S., Huftile, Gary J., and Grigsby, F.B., 1988, Oak Ridge Fault, Ventura Fold Belt, and
the Sisar Decollement, Ventura Basin, California.

Yerkes, Robert F., and Lee. W.H.K., 1987, Late Quaternary Deformation in the Western Transverse
Ranges.

Yerkes, R.F., Sarna-Woijcicki, A.M., and Lajoie, K.R., 1987, Geology and Quaternary Deformation
of the Ventura Area, in Recent Faulting in the Transverse Ranges, California. USGS Professional

Paper 1339.

Youd, T.L. and Garris, C.T., 1995, Liquefaction-Induced Ground-Surface Disruption: ASCE Journal
of Geotechnical Engineering, v 121, n. 11, p. 805-809.

EARTH SYSTEMS



July 12,2018 20 Project No.: 302294-001
Report No.: 18-7-25

Youd, T.L., and Idriss, I.M., and 19 others, 2001, Liguefaction Resistance of Soils: Summary Report
from the 1996 NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance
of Soils: ASCE Geotechnical and Geoenvironmental Journal, v. 127, n. 10, p 817-833.

Youd, T.L., C.M. Hansen, and S.F. Bartlett, 2002, Revised Multilinear Regression Equations for

Prediction of Lateral Spread Displacement, in Journal of Geotechnical and Geoenvironmental
Engineering, December 2002.

EARTH SYSTEMS



APPENDIX A

Vicinity Map
Regional Fault Map
Regional Geologic Map 1
Regional Geologic Map 2
Seismic Hazard Zones Map
Historical High Groundwater Map
Field Study (2004)
Geologic Map
Geologic Cross-Section
Logs of Borings (2004)
Boring Log Symbols
Unified Soil Classification System

EARTH SYSTEMS



277

Approximate |,

Site Location [:

Approximate Scale: 1" = 2,000’

—_—_—
0 2,000 4,000

N

*Taken from USGS Topo Map, Matilija Quadrangle, Ventura County, California, 2015.

VICINITY MAP

MATILUA JR. HIGH SCHOOL
LOCKER ROOM AND KITCHEN REMODELS
OJAI, CALIFORNIA

Earth Systems

July 2018 | 302294-001




Approximate
Site Location

*Taken from California Geological Survey, Geologic Data Map No. 6, Fault Activity Map of California, 2010

Legend

f ne faudt o ¥ (dusing past 11.700 vears) without
histaric recosd

uaternary fesudt displ ant (during past 700,000 years)

s

e R S

Quatsrnary foull (age undifferentated)

Pre-Custernary fauit (older that ¢ 8 miion years) or fault wibow
recogrized Quaternary displacement.

ADDITIONAL FAULT SYMBOLS

L] 5

Bar and balt on dosnthrown sde {retative o apparent)

S
Asrones slong faull sdicate relstive or aoparent deection of latrsl
trigverment

Arrow o faull indicates dissction of dip,

v *

Lo angle fault dharks o upper oists)

APPROXIMATE SCALE &
1 Inch = 1 Mile

REGIONAL FAULT MAP

MATILIJA JR. HIGH SCHOOL
LOCKER ROOM AND KITCHEN REMODELS
OJAI, CALIFORNIA

2

Earth Systems

July 2018 | 302294-001




oF

Approximate
Site Location

g

i Qa

SURFICIAL SEDIMENTS

Qg Stream channel deposils, mastly gravel and sand
Qn Afnial fan boulder gravel
QF Atweur: uncalsoiidated Soodoiaim deposits of sit, sard and grnvel

aaa T

OLDER DISSECTED SURFICIAL SEDIMENTS

Qoa Aemnants of weakly congolidated cider aliuvig! deposits of gravel, send and it
Goyg Cobbis-bouider fan graved and Snplamente deposits compisad lgely of sandsions dotrius

N
Approximate Scale: 1" = 2,000
_-_—_
0 2,000 4,000

*Taken from Dibblee, TW., Geologic Map of the Matilija Quadrangle, Ventura County, California, 1987, DF-12.

GEOLOGIC SYMBOLS
et 34 symbols ZhowT on BaTh R

FORMATION CONTACT MEMBER CONTACT CONTACT BETWEEN
dashed whore mforved or indefina  belwsen veits of a formalion  SURFICIAL SEDIMENTS
dotfod where congsaied T eeeenar Promi beas imstely &
FAULT: Dasred whers indetiniie or infeirod, ottod whon Conconied,
quoriod whore GXISIENCH i3 GOUDITL Parael armows indicata inferrd &
roiaten iataral movemery, algtve verscal movementisshowndy M oo K4 Lo
U (Usupthieonn side, Dedownihtown side). Shortamow ingikates D ™
5 of faull plane. STwleo 310 0 upper PIAT Of iov angie ihnsst Tault

; S
FOLDS: e b e e o e e o e

* ANTICLINE SYNCLINE i
arrcw 00 axial rac of foid ingicates tiraction of plunge, dolted whers concasied by sudficisl sediments
Strike and dip of —l8 L 3 a e

E #ckined owethasd Toripoedal ortcal
sedimentary rocks ~ weine p ;
Strike and dip of 5 N
metamorphic or igneous -l b e ¥
rock foliation or flow banding PV fctrod vermat oversymat
or i fayers {approsivate]
OTHER SYMBOLS: —~ ) ) I
Deracson of outiom of witer DOChES watsr awf adwed  avingy
Rt movemerd. ASCTY 0T )

REGIONAL GEOLOGIC MAP 1

MATILIUA JR. HIGH SCHOOL
LOCKER ROOM AND KITCHEN REMODELS
OJAI, CALIFORNIA

g Earth Systems

July 2018 I 302294-001




Approximate
Site Location

v s s e OEGE DRIWEON MaD wis - Dashed winte appraximately located or ferred,
doted where concealss.

Qha: Alluvial and colluvial deposits, undivided (Holocene) -
Located on the floors of valleys; includes active stream

Faudl - Sl where accurately located: long dash whers approximately located ]
short dash where infarred; dotted where corcealad; quenad whare locationis

in, U= block, D= block. Amow and number
indicate drection and angle of & of fault plane.

deposits in hill slope areas; composed of unconsolidated b s ofanting - Approximalalyocsed; doted o concales AT
indicates direction of pgungs,
Sandy C]ay Wlth some gravel. »»»»»»» Axis of syriing - Approximalety focated: doted where concealed.

Axia of overfurned syncine - Approximately located: dolted where concested.

Qpa: Alluvial deposits, undivided (late Pleistocene) -
Consists of semi-consolidated silt, sand, clay, and gravel.

SBtrike and dip of bedding.
Vertical bedding,
Strike and dip of overtumed bedding.

REGIONAL GEOLOGIC MAP 2

MATILIJA JR. HIGH SCHOOL
LOCKER ROOM AND KITCHEN REMODELS
OJAI, CALIFORNIA

Approximate Scale: 1" = 2,000
——_-_m

0 2,000’ 4,000’
5_;3 Earth Systems

S

= > z

July 2018 | 302294-001




Meiners
Oaks

e
mhl‘

R

el Wade

STATE OF CIFRNIA
SEISMIC HAZARD ZONES

Delineated in compliance with
Chapter 7.8, Division 2 of the Califoria Public Resources Code
(Seismic Hazards Mapping Act)

MATILIJA QUADRANGLE

OFFICIAL MAP
Released: April 17, 2003

STATE GEOLOGIST

Approximate Scale: 1" = 2,000
——-_m
0 2,000 4,000

NOTE:

Liguefaction

Areas where historical occurrence of liquefaction, or local geological,
geotechnical and ground-water conditions indicate a potential for
permanent ground displacements such that mitigation as defined in
Public Resources Code Section 2693(c) would be required.

Earthquake-induced Landslides

Areas where previous occurrence of landslide movement, or locat
topographic, geological, geotechnical and subsurface water conditions
Indicate & patential for permanent ground displacements such that
mitigation as defined in Public Resources Code Section 2693(c) would
be requirad.

Seismic Hazard Zones identified on this map may Include developed land
where delineated hazards have aiready been mitigated to city or county
standards. Check with your local building/planning department for information
regarding the location of such mitigated areas,

SEISMIC HAZARD ZONES MAP

MATILUA JR. HIGH SCHOOL
LOCKER ROOM AND KITCHEN REMODELS
OJAI, CALIFORNIA

Earth Systems

July 2018 | 302294-001




te
on

pproxima

te Locati

S

s
g

California, 2003.

, Ventura County,

inute Quadrangle

M

5

ilija 7

*Taken from CGS, Seismic Hazard Zone Report For The Mat

f""2 @-/ Histor|

B>

ater depth con

—Y

round

allowest g

ically sh

over a broad area

feet

han 40

Iy
{

ar
(S

und-water depth great

aro

ically shallowest

Histori

>4

HISTORICAL HIGH GROUNDWATER MAP

. HIGH SCHOOL

MATILUA IR
LOCKER ROOM AND KITCHEN REMODELS

CALIFORNIA

14

OlJAl

-
o
<

h 13
m2
o
@ |~
]
]
A

h

= M

hed

b
®

1]
0
i
o
o~
=
=

-3

&

&

Valley Boundary

ed

% Alluviat

2 g

®u

Borehole Site

21

imate Scale

Approx

2,000




.LA..

C.

A-1

FIELD INVESTIGATION

Two borings were drilled to a maximum depth of 23 feet below the existing
pavement surface to observe the soil profile and to obtain samples for laboratory
analysis. The borings were drilled on July 27, 2004, using a 6-inch outside
diameter hollow stem auger powered by a Mobile B80 truck mounted drilling rig.
The approximate locations of the test borings were determined in the field by
pacing and sighting, and are shown on the Site Plan in this Appendix.

Samples were obtained within the test borings with a Modified California (MC)
ring sampler (ASTM D 3550 with shoe similar to ASTM D 1586). The MC sampler
has a 3-inch outside diameter and a 2.37-inch inside diameter. The samples were
obtained by driving the sampler with a 140-pound hammer dropping 30 inches in
accordance with ASTM D 1586. The hammer was a downhole safety type,
connected by a 1/2-inch diameter steel cable to a power reversing hydraulic winch
that was used to lift and drop the hammer.

Bulk samples of the soils encountered were gathered from the auger cuttings.

The final logs of the borings represent our interpretation of the contents of the field
logs and the results of laboratory testing performed on the samples obtained during
the subsurface investigation. The final logs are included in this Appendix.
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1731-A Walter Street, Ventura, California 93003
PHONE: (805) 642-6727 FAX: (805) 642-1325

BORING NO: 1

PROJECT NAME: Matilija Junior H. S. Locker Rm Expansion

PROJECT NUMBER: VT-23241-01
BORING LOCATION: Per Plan

DRILLING DATE: July 27, 2004

DRILL RIG: Mobile B-80

DRILLING METHOD:8" Hollow Stem Auger
LOGGED BY: Wesley Smith

fc_ii Sample Type |o W » g 9

[ = Q. 2 w

o sl Zof PS> =

3 3 e - g o101 & 2 i DESCRIPTION OF UNITS

2 w v m [4p) =

5 =2l _23|s]8] 55|33
> 12l SjlezxB{n D) 58 | 20

/// /i/// . SURFACE: 3" of Asphalt over 4.5" of Base.
3/3/8 // 111 15 |ARTIFICIAL FILL: Silty fine sandy clay, low plasticity, moist,

I medium stiff,_dark to moderate reddish brown.

T 8/13/16 111 17 |ARTIFICIAL FILL: Same as above to fine to coarse sandy silt,
i moist, very stiff, dark reddish brown to moderate reddish brown to
14/35/48 116 13 dark yellowish brown. .

-~ — ALLUVIUM: Very silty slightly clayey fine fo coarse sand, some
- fine to coarse gravel, frace cobbles, moist, very dense, moderate
- reddish brown to dark yellowish brown.

38/50 GM 131 9 ALLUVIUM: Very silty slightly clayey fine to coarse gravel with
T cobbles, slightly moist, very dense, dark reddish brown to dark

Refusal at 12.5 feet due to cobbles in a dense matrix.

Groundwater was not encountered.

Note: The stratification lines shown represent the approximate boundaries
between soil and/or rock types and the transitions may be gradual.

Page 1 of 1




10

15

20

25

30

35

gsEarth Systems Southern California

1731-A Walter Street, Ventura, California 93003
PHONE: (805) 642-6727 FAX: (805) 642-1325

BORING NO: 2

PROJECT NAME: Matilija Junior H. S. Locker Rm Expansion
PROJECT NUMBER: VT-23241-01

BORING LOCATION: Per Plan

DRILLING DATE: July 27, 2004

DRILL RIG: Mobile B-80

DRILLING METHOD:6" Hollow Stem Auger
LOGGED BY: Wesley Smith

£ [Sample Type Lt " . o
) g 9 e E m
o =l 281|323z gk
Ei Sl 21010 X 2 DESCRIPTION OF UNITS
Q L 2 os] 03] =
tlullslz 88510l Ee | 22
LSl al o _ Wil > @ Z 0 00
@l ol slazxe®@ v | O o8& =0
- T SURFACE: 3" of Asphalt over 4" of base.
= ARTIFICIAL FILL: Fine to coarse sandy clay, reddish brown.
7/14/22 ? 7 SC 116 13 JALLUVIUM: Clayey silty fine to coarse sand, some fine to coarse
T gravel, trace cobbles, moist, medium dense, dark reddish brown fo
— - 38/45 119 7 moderate yellowish brown.
Same as above, except more gravel and cobbles.
. 13/29742 116 T4 |ALLUVIUM: Silty slightly clayey fine to coarse sand with fine to
T coarse gravel and cobbles, slightly moist, dense, moderate reddish
- : brown to moderate yellowish brown.
. 35/50 for 5" |LaiLdil GM 119 13 |ALLUVIUM: Silty slightly clayey fine to coarse gravel and cobbles,
T el angular to subangular, slightly moist, very dense, moderate reddish
— - epdus brown to moderate yellowish brown.
anpia
13/29/32 E :: i GM - 8  |Same as above, except perched water in sample. -
i
. 19/32/50 : :_ GM - - ALLUVIUM: Slightly clayey silty fine to coarse gravel and cobbles
T for 4" ks with fine to coarse sand, angular to subrounded, moist, very dense,
- — b3 R dark reddish brown.

Refusal at 23.0 feet due to large cobbles in a dense matrix.

Perched water encountered around 15.0 feet.

Note: The stratification lines shown represent the approximate boundaries
between soil and/or rock types and the transitions may be gradual.

Page 1 of 1



BORING LOG SYMBOLS

Modified California Split Barrel Sampler

Modified California Split Barrel Sampler - No Recovery

Standard Penetration Test (SPT) Sampler

Standard Penetration Test (SPT) Sampler - No Recovery

Perched Water Level

Water Level First Encountered

Water Level After Drilling

Pocket Penetrometer (tsf)

Vane Shear (ksf)

P O dd K BEH = B

1. The location of borings were approximately determined by pacing and/or siting from
visible features. Elevations of borings are approximately determined by interpolating
between plan contours. The location and elevation of the borings should be considered.

2. The stratification lines represent the approximate boundary between soil types and the
transition may be gradual.

3. Water level readings have been made in the drill holes at times and under conditions stated
on the boring logs. This data has been reviewed and interpretations made in the text of this
report. However, it must be noted that fluctuations in the level of the groundwater may
occur due to variations in rainfall, tides, temperature, and other factors at the time
measurements were made.

BORING LOG SYMBOLS

Earth Systems




UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS SR | e | TYPICAL DESCRIPTIONS
WELL-GRADED GRAVELS, GRAVEL-
GRAVEL AND GCR;I\E/EI\LIS GW | SAND MIXTURES, LITTLE OR NO FINES
GRAVELLY (LITTLE OR NO
SOILS FINES) GP POORLY-GRADED GRAVELS, GRAVEL-
COARSE SAND MIXTURES, LITTLE OR NO FINES
GRAINED
SOILS GRAVELS WITH oM | sy eraveLs, craveL-sanD-siLT
MORE THAN 50% . FINES MIXTURES
OF COARSE (APPRECIABLE
FRACTION AMOUNT OF FINES)
RETAINED ON GeC CLAYEY GRAVELS, GRAVEL-SAND-CLAY
NO. 4 SIEVE MIXTURES
swW WELL-GRADED SANDS, GRAVELLY
CLEAN SAND SANDS, LITTLE OR NO FINES
SAND AND {LITTLE OR NO
SANDY SOILS FINES)
SpP POORLY-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES
MORE THAN 50%
TR | oRE THAN 50% SANDS WITH SM SILTY SANDS, SAND-SILT MIXTURES
NO. 200 SIEVE OF COARSE FINES
SIZE FRACTION (APPRECIABLE
PASSING NO. 4 AMOUNTOF FINES)
SIEVE sC CLAYEY SANDS, SAND-CLAY MIXTURES
TNORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR CLAYEY
FINE SANDS OR CLAYEY SILTS WITH
SLIGHT PLASTICITY
SILTS y ’ INORGANIC CLAYS OF LOW TO MEDIUM
AND LIQUID LIMIT LESS CcL PLASTICITY, GRAVELLY CLAYS, SANDY
FINE CLAYS THAN 50 CLAYS, SILTY CLAYS, LEAN CLAYS
GRAINED
SOILS oL ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEOUS OR
MH DIATGMACEQUS FINE SAND OR SILTY
SOILS
SILTS ;.:‘;??"';;f;‘,?’;
AND LIQUID LIMIT IS I TSI INORGANIC CLAYS OF HIGH PLASTICITY,
MORE THAN 50% i) CH
OF MATERIALIS CLAYS GREATER THAN 50 Eizizzesss: FAT CLAYS
SMALLER THAN -
NO. 200 SIEVE OH ORGANIC CLAYS OF MEDIUM TO HIGH
SIZE PLASTICITY, ORGANIC SILTS
HIGHLY ORGANIC SOILS PT PEAT, HUMUS, SWAMP SOILS WITH HIGH

ORGANIC CONTENT

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

UNIFIED SOIL CLASSIFICATION SYSTEM

Earth Systems




APPENDIX B
Tabulated Laboratory Test Results from 2004

Individual Laboratory Test Results from 2004
Table 1809.7 with Footnotes

EARTH SYSTEMS



LABORATORY TESTING

Samples were reviewed along with field logs to determine which would be analyzed
further. Those chosen for laboratory analysis were considered representative of
soils that would be exposed and/or used during grading, and those deemed to be
within the influence of the proposed structure. Test results are presented in
graphic and tabular form in this Appendix.

In-situ Moisture Content and Unit Dry Weight for the ring samples were
determined in general accordance with ASTM D 2937.

The relative strength characteristics of the soils were determined from the results
of Direct Shear tests on remolded and relatively undisturbed ring samples.
Specimens were placed in contact with water at least 24 hours before testing, and
were then sheared under normal loads ranging from 0.5 to 2.0 kips per square foot
in general accordance with ASTM D 3080.

Settlement characteristics were developed from the results of one-dimensional
Consolidation tests performed in general accordance with ASTM D 2435. The
samples were typically incrementally loaded form 0.125 ksf, flooded with water,
and then incrementally loaded to 0.25, 0.50, 1.0, 2.0, 4.0, and 8.0 ksf. The samples
were allowed to consolidate under each load increment. Rebound was measured
under reverse alternate loading. Compression was measured by dial gauges
accurate to 0.0001 inch. Results of the consolidation tests in the form of percent
consolidation versus log of pressure curves are presented in this Appendix.

An expansion index test was performed on bulk soil sample in accordance with
ASTM D 4829. The sample was surcharged under 144-pounds per square foot at
moisture content of near 50% saturation. The sample was then submergéd n
water for 24 hours and the amount of expansion was recorded with a dial indicator.
A maximum density test was performed to estimate the moisture-density
relationship of typical soil materials. The test was performed in accordance with
ASTM designation D 1557.

EARTH SYSTEMS SOUTHERN CALIFORNIA



BORING AND DEPTH

USCS

MAXIMUM DENSITY (pcf)
OPTIMUM MOISTURE (%)
COHESION (psf)

ANGLE. OF INT. FRICTION (°)
EXPANSION INDEX

GRAVEL (%)

SAND (%)

SILT (%)

CLAY (%)

pH

RESISTIVITY (ohms/cm)
SOLUBLE CHLORIDES ((mg/kg)
SOLUBLE SULFATES (mg/kg)

"UNDISTURBED" DIRECT SHEAR RESULTS

BORING AND DEPTH
IN-PLACE DENSITY (pcf)
IN-PLACE MOISTURE (%)
COHESION (psf)

ANGLE. OF INT. FRICTION (°)

GRAIN SIZE DISTRIBUTION (%)

BORING AND DEPTH 2@ 15'
GRAVEL 49
SAND 39
SILT 10
CLAY 2

EARTH SYSTEMS SOUTHERN CALIFORNIA

B-3

TEST RESULTS

1@0'-5'
ML
129

10
150
36

29
21

2@2
114
3
1090
38



VT-23241-01

MAXIMUM DENSITY / OPTIMUM MOISTURE ASTM D 1557-91 (Modified)
Job Name: Matilija Juinor High School Procedure Used: A
Sample ID: Clayey Silty Sand Prep. Method: Moist

Location: Rammer Type: Manual

Description:. 1 @0-5

Sieve Size % Retained

Maximum Density: 129 pef 3/4" 0.0
Optimum Moisture: 10% 3/8" 0.0
#4 0.0
150
145 +
140 e & e ZefO Au« VOldS Lines’, __
sg =2.65, 2,70, 2,75
135 +
o 130+
[
=%
'J'? 12
g 7
@
(=
E 120 +
115 +
110 +
105 5 OO SN UUUR U U SEUORRUUUUTROR OO, N S, N, S
100 } i j e ONY
0 5 10 15 20 25

Moisture Content, percent
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VT-23241-01 Aug. 16, 2004

DIRECT SHEAR

Matilija Juinor High School Inttial Dry Density: 115.9 pef
l@0-5 Initial Mosture Content: 10.0 %

Peak Friction Angle (@): 36°

Clayey Silty Sand
Cohesion (c): 0.073 kg/cm”2 (150 psf)

Remolded
Sample No. 1 2 3 4 Average
Initial
Dry Density, pef 116.0 115.9 115.4 116.4 115.9
Moisture Content, % 10.0 10.0 10.0 10.0 10.0
Saturation, % 61 61 60 62 61
At Test
Moisture Content, % 15.4 154 16.1 153 15.5
Saturation, % 94 94 97 95 95
Normal Stress, kg/cm”2 0.25 0.51 0.73 0.98
Peak Stress, kg/cm”2 0.26 0.43 0.59 0.78
Ultimate Stress, kg/cm”2 0.21 0.39 0.59 0.74
0.8 l %*W—x_;,!u ~z e 2
E‘ v e ‘
% 0.6 | | ! | |, | | —®—Sample#1
2 04 —&-— Sample #2
g —&— Sample #3
2 02 1
3 —3¥— Sample #4
“ 0L : : : ; ;
0.00 0.04 008 0.12 016 020 024 028 032 036 040 044 0.48
Horizontal Displacement, inches
SHEAR vs. NORMAL STRESS DIAGRAM
2.0
_ © Peak
o 16 Stress
\5 Peak
f:f 1.2 - Epvelope
2 L )
E 08 ] o Ultimate
= /‘9T Stress
3 el
£ 04 p— s e EEELEEEUH HE S Ultimate
P Envelope
0.0 4+~ .
0.0 0.4 0.8 1.2 1.6 2.0

Normal Stress, kg/cm."2
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Aug. 16, 2004

VT-23241-01
DIRECT SHEAR
Matilija Juinor High School Initial Dry Density: 114.4 pet
2@?2 Initial Mosture Content: 13.0 %
Sandy Clayey Silt Peak Friction Angle (J): 38°
Remolded Cohesion (¢): 0.531 kg/cm”2 (1090 psf)
Sample No. 1 2 3 4 Average
Initial
Dry Density, pcf 113.6 115.6 113.5 115.1 114.4
Moisture Content, % 13.0 13.0 13.0 13.0 13.0
Saturation, % 74 79 74 78 76
At Test
Moisture Content, % 16.5 15.7 16.9 15.7 16.2
Saturation, % 94 95 97 94 95
Normal Stress, kg/cm”2 0.24 0.47 0.71 0.94
Peak Stress, kg/cm”2 0.61 1.17 0.87 1.32
Ultimate Stress, kg/cm”2 0.31 1.17 0.70 0.92
1.6
§ ij )( SRR e —+— Sample #1
2 10 il ! - HRIHHHX —8— Sample #2
g 08 7%* TS Y VW W
5 067 r Y o | i —A— Sample #3
2 04- \“’“MM%
e ~———6—8—0-010
g oz —— Sample #4
@ 0.0 :
0.00 004 008 012 016 020 024 028 032 036 040 044 048
Herizontal Displacement, inches
SHEAR vs. NORMAL STRESS DIAGRAM
2.0
@ Peak
S 16 L Stress
£ _—
2 }// Peak
2 12 ® > T Envelope
g 0.8 — e ° o Ultimate
3 ] : ° Stress
5 04 =Y Rt B R EE R R S R Ultimate
Envelope
0.0
0.0 0.4 0.8 1.2 1.6 2.0

Normal Stress, kg/cm.*2
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VT-23241-01 Aug 16, 2004

CONSOLIDATION TEST ASTM D 2435-90
Matilija Juinor High School Initial Dry Density: 110.4 pef
l@l Initial Moisture, %: 14.9%
Clayey Sandy Silt Specific Gravity: 2.67 (assumed)
Ring Sample Initial Void Ratio: 0.510

% Change in Height vs Normal Presssure Diagram

| O Before Saturation -8 Swell
i B After Saturation ==gi== R ebound
| Trend
0
1 g\h‘;.;\
N
|
N
-2
=
2
QL
o ; \
f \
2 ll\
(]
]
g \
= 4
: \
5
- hy
-5
"
6 \
‘L\\__
-7
0.1 1.0 10.0 100.0

Vertical Effective Stress, ksf

EARTH SYSTEMS



Aug 16, 2004

VT-23241-01
CONSOLIDATION TEST ASTM D 2435-90
Matilija Juinor High School Initial Dry Density: 111.7 pef
l@3 Initial Moisture, %: 16.9%
Clayey Sandy Silt Specific Gravity: 2.67 (assumed)
Ring Sample Initial Void Ratio: 0.493
% Change in Height vs Normal Presssure Diagram
[ O Before Saturation ‘B Swell |
B  After Saturation e Rebound |
; Trend ’
O &
1 \\
]
N
1 ]
2 |
N\
i A\
gn
S
O
e \
ﬁ .“N~\ \\
S \i\\ \\
\\\
-6
-7
0.1 1.0 10.0 100.0
Vertical Effective Stress, ksf
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Capco Analytical Services INC. (CAS)
1536 Eastman Avenus, Suite B
Ventura CA 53003
(808) 644-1095

Client: Earth Systems Sample Matrix: Soil
Sample ID: B 1 @ 0-5 CAS LAB NO: 04156601
Date Received: 08/20/04
Date Sampled: 08/20/04

WET CHEMISTRY AWALYSIS SUMMARY

COMPOUND RESULT UNITS DF PQL METHCD ANALYZED

*Chloride BQL mg/Kg 1 10 300.0M 08/24/04
pH 7.5 S.U. 1 - 9045 08/24/04
*Resistivity 4740 ohms-cm 1 3 CA test 424 08/24/04
*Sulfate 130 mg/Kg 1 10 300.0M 08/24/04

*Sample was analyzed on a 1:3 soil/water extract. Results
were reported based on the original soil sample weight.
PQL: Practical Quantitation Limit
BQL: Below Practical Quantitation Limit

%

Principal Analyst

2 2 r%f! e ’r"&‘:
APCO

Smer Analytical  omessrass
Services, Inc.




TABLE 1809.7
PRESCRIPTIVE FOOTINGS FOR SUPPORTING WALLS OF LIGHT FRAME CONSTRUCTION*

WEIGHTED FOUNDATION FOR SLAB & RAISED FLOOR SYSTEM (4) (8) CONCRETE SLABS (8) (12) PREMOISTENING RESTRICTION ON
EXPANSION INDEX OF SOILS UNDER PIERS UNDER
(13) FOOTINGS, PIERS RAISED FLOORS
AND SLABS (4) (5)
NUMBER STEM FOOTING FOOTING ALL INTERIOR REINFORCEMENT 3-1/2" MINIMUM THICKNESS
OF THICKNESS WIDTH THICKNESS PERIMETER FOOTINGS FOR CONTINUOUS
STORIES FOOTINGS FOR SLAB FOUNDATIONS (2)
(5) AND RAISED (6)
FLOORS (5)
DEPTH BELOW NATURAL REINFORCEMENT TOTAL
SURFACE OF GROUND AND 3) THICKNESS
FINISH GRADE OF SAND
(10)
(INCHES)
0 - 20 Very Low (non- 1 6 12 6 12 12 1-#4 top and bottom #4 @ 48" o.c. each 2" Moistening of ground Piers allowed for
expansive) 2 8 15 6 18 18 way, or #3 @ 36" o.c. recommended prior to single floor loads
3 10 18 8 24 24 each way placing concrete only
21-50 Low 1 6 12 6 15 12 1-#4 top and bottomn #4 @ 48" o.c. each 4" 120% of optimum Piers allowed for
2 8 15 6 18 18 way, or #3 @ 36" o.c. moisture required to a single floor loads
3 10 18 8 24 24 each way depth of 21" below only
lowest adjacent grade.
Testing required.
51-90 Medium 1 6 12 6 21 12 1-#4 top and bottom #3 @ 24" o.c. each 4" 130% of optimum Piers not allowed
2 8 15 6 21 18 way moisture required to a
depth of 27" below
lowest adjacent grade.
Testing required
3 10 18 8 24 24 #3 bars @ 24" in ext. footing Bend 3' into slab (7)
91-130 High 1 6 12 6 27 12 2-#4 Top and #3 @ 24" o.c. each wa 4" 140% of optimum Piers not allowed
2 8 i5 6 27 18 Bottom moisture required to a
depth of 33" below
lowest adjacent grade.
Testing required.
3 10 8 8 27 24 #3 bars @ 24" in ext. footing Bend 3" into slab (7)
Above 130 Very High Special design by licensed engincer/architect

*Refer to next page for footnotes (1) through (14).




APPENDIX C

Site Class Analysis
2016 CBC & ASCE 7-10 Seismic Parameters
USGS Design Maps Reports
Spectral Response Values
Response Spectra Curves

Fault Parameters

EARTH SYSTEMS



lob Number: 302294-001 ;
EARTH SYSTEMS PACIFIC lob Name: Matilija JHS Locker Rm & Kitchen.

Calc Date: 7/9/2018
CPT/Boring ID: B-2

Use "SPT Nso" if correlated from CPT.
Use "Raw SPT blow/ft" if from SPT/ModCal.
Input Number Max Limit = 100.

Sublayer Thick (ft) ] Sublayer Thick/N Total Thickness of Soil =| 100.00 ft
5.0 0.305 N-bar Value=| 234 *
5.0 0.113 Site Classification =| Class D
5.0 0.305 *Equation 20.4-2 of ASCE 7-10
5.0 0.209

80.0 3.347



ﬂ/[atilija Jr. High School Locker Room and Kitchen Remodels 302294-001

2016 California Building Code (CBC) (ASCE 7-10) Seismic Design Parameters

CBC Reference ASCE 7-10 Reference
Seismic Design Category E Table 1613.5.6 Table 11.6-2
Site Class D Table 1613.5.2 Table 20.3-1
Latitude: 34445 N
Longitude: -119.255 W
Maximum Considered Earthquake (MCE) Ground Motion
Short Period Spectral Reponse Sy 2219 ¢ Figure 1613.5 Figure 22-3
1 second Spectral Response Sy 0.828 g Figure 1613.5 Figure 22.4
Site Coefficient  F, 1.00 Table 1613.5.3(1) Table 11.4-1
Site Coefficient  F, 1.50 Table 1613.5.3(2) Table 11-4.2
Sms 2219 ¢g =F,*Sg
Swvi 1242 g =F,*S,
Design Earthquake Ground Motion
Short Period Spectral Reponse  Spg 1479 g = 2/3*Sys
I second Spectral Response  Sp; 0.828 g = 2/3*Sy
To 0.11 sec = 0.2*Sp,/Spg
Ts 0.56 sec = SDI/SDS
Seismic Importance Factor I 1.25 Table 1604.5 Table 11.5-1 Design
Fpga 1.00 Period Sa
T (sec) (2
|201 6 CBC Equivalent Elastic Static Response Spectruml 0.00 0.740
24 : _ : : ‘ — 0.05 1.235
22 o . ; 5 . R o ———— 0.11 1.849
— 20 H A i : - L MCE E 0.56 1.849
% 1.8 ', : Y \,\ ; f - mmeen DeSign : 0.80 1.294
D16 Hf : N ; : : ; : ; — 1.00 1.035
S 14 bW : : —— —— 1.20 0.863
S 12 - , o : — 1.40 0.739
§ 1.0 S — 1.60 0.647
< 08 ; , : st 1.80 0.575
g o6 R = e 2.00 0.518
g 04 ~ ‘ ; ——— — 2.20 0.470
@ 02 - ~ , § a—— ; - 2.40 0.431
o0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 2.60 0.398
Period (sec) 2.80 0.370
3.00 0.345

EARTH SYSTEMS



%[}Sﬁs Design Maps Summary Report

User—Specified Input

Report Title Matilija Jr. HS Locker Room & Kitchen Remodels
Mon July 9, 2018 16:52:35 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 34.4453°N, 119.2552°W
Site Soil Classification Site Class D - “Stiff Soil”

Risk Category I/II/III

USGS-Provided Output

1.479 g
0.828 g

0
®
1

2.219g Sws = 2.219g Sos
0.828 g Sy, = 1.242g Sp:

S:

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

MCE; Response Spectrum Design Response Spectrum

Botas T osa
,. L
F s FonTs
aRl Qi
e 45
a4 G 4
[N B 8 1% 4+
OrE + + + ¢ + + t + + i VREs + + t ¢ + + + + + |
DO G DD of0 0EC S LE L e B D06 O3 a4 0B GEG 10D L0 A 1e0 s
Periwd, T {s0c) Perid, T {se0)

For PGAy, T., Css, and Cy, values, please view the detailed report.

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the accuracy of
the data contained therein. This tool is not a substitute for technical subject-matter knowledge.



LISGS Design Maps Detailed Report
ASCE 7-10 Standard (34.4453°N, 119.2552°W)

Site Class D - “Stiff Soil”, Risk Category I/II/III

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain S) and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

From Figure 22-1 [¥] S =2.219¢g
From Figure 22-2 2] S, =0.828¢

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Chapter 20.

Table 20.3~1 Site Classification

Site Class ;s N or -ﬁch S,

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the
characteristics:

e Plasticity index PI > 20,

e Moisture content w = 40%, and

e Undrained shear strength ;u < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m?2



Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake (MCE;

Spectral Response Acceleration Parameters

Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at Short Period

S < 0.25 S¢ = 0.50 Ss = 0.75 Ss = 1.00 Ss = 1.25

A © 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Sg

For Site Class = D and S; = 2.219 g, F, = 1.000

Table 11.4-2: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at 1-s Period
S, £0.10 S, = 0.20 S, =0.30 S, = 0.40 S, 2 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class = Dand S, = 0.828 g, F, = 1.500



Equation (11.4-1): Sws = F,Ss = 1.000 x 2.219 = 2.219 g

Equation (11.4-2): Swi = F,5; = 1.500 x 0.828 = 1.242 g

Section 11.4.4 — Design Spectral Acceleration Parameters

Equation (11.4-3): Sps = % Sws = % X 2.219 = 1.479 g

il

Equation (11.4-4): Spy = % Sy, = % x 1.242 = 0.828 g

Section 11.4.5 — Design Response Spectrum

From Figure 22-1213] T, = 8 seconds

Figure 11.4~1: Design Response Spectrum
T<Tg:Sa=Sm(ﬁ.4+0.8'F!Tn)

S = AT P T,sTST,:S =8,

T, <TST :8§,=8, /T

T>T,:8,=8,T /T

B 513 S S S

Spoctral Response Acoderation, Sa (g

a2 Te = 4.5364 1.0
Perind, T secy



Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE;) Response Spectrum

The MCE; Response Spectrum is determined by multiplying the design response spectrum above by

1.5.
S = 2219
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Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

From Figure 22-7 14 PGA = 0.804
Equation (11.8-1): PGAy = FoeaPGA = 1.000 x 0.804 = 0.804 g

Table 11.8~1: Site Coefficient Fuoga

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA =< PGA = PGA = PGA = PGA =
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA = 0.804 g, F,5, = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for
Seismic Design)

From Figure 22-17 5] Cps = 0.977

From Figure 22-1816] Cy; = 0.978




Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,¢
Iorll III IV
Sps < 0.167g A A A
0.167g = S, < 0.33¢g B B C
0.33g = S5 < 0.50g C C D
0.50g = Sy¢ D D D

For Risk Category = I and S, = 1.479 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,,

IorII III v

Sy, < 0.067g A A A

0.067g < S, < 0.133g B B C

0.133g < S,, < 0.20g C C D

0.20g < S,, D D D

For Risk Category = I and S, = 0.828 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and I1I, and F for those in Risk Category IV, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-1 or 11.6-2" = E

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.
References

1. Figure 22-1: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-1.pdf

2. Figure 22-2: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-2.pdf

3. Figure 22-12: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-
7_Figure_22-12.pdf '

4. Figure 22-7: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-7.pdf

5. Figure 22-17: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-
7_Figure_22-17.pdf

6. Figure 22-18: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-
7_Figure_22-18.pdf
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Spectral Response Values"”

Probabilistic and Deterministic Response Spectra for MCE compared to Code Spectra

for 5% Viscous Damping Ratio

GeoMean Max Max 84th

Probab. 2% | Rotated Percentile Determ. Site Site 2013

in 50 yr |Probab. 2% Determ. [Lower Limit] Determ. Specific 2013 CBC| Specific | CBC
Natural MCE in 50 yr MCE MCE MCE MCE MCE Design | Design

Period Spectrum MCEr Spectrum Spectrum | Spectrum | Spectrum | Spectrum | Spectrum | Spectrum
T 0y (2) 3) # (5) (6) N (®) &)
(seconds) 2475-yr 2475-yr max(3,4) | min(2.5) 2/3%(6)* | 2/3%7)
0.00 0.819 0.880 0.984 0.600 0.984 0.880 0.888 0.587 0.592
0.05 1.082 1.163 1.155 0.975 1.155 1.155 1.482 0.791 0.988
0.10 1.346 1.447 [.516 1.350 1.516 1.447 2.077 1.108 1.385
0.15 1.537 1.652 1.806 1.500 1.806 1.652 2.219 1.183 1.479
0.20 1.728 1.857 1.984 1.500 1.984 1.857 2.219 1.238 1.479
0.30 1.797 1.931 2.089 1.500 2.089 1.931 2.219 1.288 1.479
0.40 1.733 1.947 2.174 1.500 2.174 1.947 2.219 1.298 1.479
0.50 1.668 1.956 2.183 1.500 2.183 1.956 2.219 1.304 1.479
0.75 1.426 1.742 1.951 1.200 1.951 1.742 1.656 1.161 1.104
1.00 1.183 1.504 1.638 0.900 1.638 1.504 1.242 1.003 0.828
1.50 0.913 I1.161 1.178 0.600 1.178 1.161 0.828 0.774 0.552
2.00 0.643 0.818 0.887 0.450 0.887 0.818 0.621 0.545 0.414
Crs: 0.977 *>80% of (9)
Crl: 0.978

Probabilistic Spectrum from 2008 USGS Ground Motion Mapping Program adjusted for site conditions and maximum rotated
component of ground motion using NGA, Column 2 has risk coefficients Cr applied.

Reference: ASCE 7-10, Chapters 21.2,21.3,21.4 and 11.4

Site-Specific

Mapped MCE Acceleration Values Site Coefficients Design Acceleration Values
PGA 0.804 g Fpga 1.00 PGAy 0804 ¢
Ss 2219 g F, 1.00 Sns 1.238 g
S, 0.828 g F, 1.50 Spi 1.090 ¢

Spectral Amplification Factor for different viscous damping, D (%):

0.5%

2%

10%

20%

1.50

1.23

0.83

0.67

1 g=980.6 cm/sec’ =32.2 ft/sec’

PSV (ft/sec) = 32.2(Sa)T/(2n)

Key: Probab. = Probabilistic, Determ. = Deterministic, MCE = Maximum Considered Earthquake
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Matilija Jr. High School Locker Room and Kitchen Remodels 302294-001

Table 1
Fault Parameters

Avg Avg Avg Trace Mean

Dip Dip Rake Length Fault Mean Return  Slip
Fault Section Name Distance  Angle Direction Type Mag Interval Rate

(miles) (km) (deg.) (deg) (deg.) (km) (years) (mm/yr)

Mission Ridge-Arroyo Parida-Santa Ana 0.8 1.3 70 176 90 69 B 6.8 0.4
Sisar 2.8 45 29 168 na 20 B' 7.0
Santa Ynez (East) 52 83 70 172 0 68 B 7.2 2
San Cayetano 5.5 8.8 42 3 90 42 B 7.2 6
Oak Ridge (Onshore) 74 119 65 159 90 49 B 7.4 4
Red Mountain 79 127 56 2 90 101 B 7.4 2
Ventura-Pitas Point 9.7 156 64 353 60 44 B 6.9 1
Pine Mtn 10.6 17.1 45 5 na 62 B' 7.3
North Channel 13.0 210 26 10 90 51 B 6.7 I
Oak Ridge (Offshore) 134 216 32 180 90 38 B 6.9 3
Big Pine (Central) 16.5 266 76 167 na 23 B' 6.3
Big Pine (West) 18.1 29.1 50 2 na 18 B 6.5
Simi-Santa Rosa 18.1  29.1 60 346 30 39 B 6.8 1
Big Pine (East) 204 329 73 338 na 23 B' 6.6
Pitas Point (Upper) 21.8 351 42 15 90 35 B 6.8 1
Santa Ynez (West) 220 353 70 182 0 63 B 6.9 2
Pitas Point (Lower)-Montalvo 228 366 16 359 90 30 B 7.3 2.5
Nacimiento 244 393 66 40 na 113 B’ 7.1
Malibu Coast (Extension), alt 1 259 417 74 4 30 35 B' 6.5
Malibu Coast (Extension), alt 2 259 417 74 4 30 35 B' 6.9
Channel Islands Western Deep Ramp 264 425 21 204 90 62 B’ 73
Oak Ridge (Offshore), west extension 275 442 67 195 na 28 B 6.1
Santa Susana, alt 2 28.0 451 53 10 90 43 B' 6.8
Santa Susana, alt 1 284 458 55 9 90 27 B 6.8 5
San Gabriel 28.5 458 61 39 180 71 B 7.3 1
Del Valle 286 460 73 195 90 9 B' 6.3
Holser, alt 1 28.6 46.0 58 187 90 20 B 6.7 0.4
Holser, alt 2 28.6  46.0 58 182 90 17 B' 6.7
San Andreas (Big Bend) 28.8 463 90 198 180 50 A 7.8 108 34
Channel Islands Thrust 29.0  46.6 20 354 90 59 B 7.3 1.5
Northridge 31,0 499 35 201 90 33 B 6.8 1.5
Santa Cruz Island 31.9 514 90 188 30 69 B 7.1 1
Garlock (West) 324 521 90 149 0 98 A 7.6 493 6
San Andreas (Mojave N) 325 523 90 199 180 37 A 7.8 106 27
Northridge Hills 329 529 31 19 90 25 B 7.0
Pitas Point (Lower, West) 331 532 13 3 90 35 B 7.2 2.5
Anacapa-Dume, alt 1 33.1 533 45 354 60 51 B 72 3
Anacapa-Dume, alt 2 33.1 533 41 352 60 65 B 7.2 3
Malibu Coast, alt 1 331 533 75 3 30 38 B 6.6 0.3
Malibu Coast, alt 2 33.1 533 74 3 30 38 B 6.9 0.3
Reference: USGS OFR 2007-1437 (CGS SP 203) Based on Site Coordinates of 34.4453 Latitude, -119.2552 Longitude

Mean Magnitude for Type A Faults based on 0.1 weight for unsegmented section, 0.9 weight for segmented model (weighted by probability of
each scenario with section listed as given on Table 3 of Appendix G in OFR 2007-1437). Mean magntude is average of Ellworths-B and Hanks &
Bakun moment area relationship.



APPENDIX D

Liquefaction Analysis Printout

Seismic-Induced Settlement Analysis Printout
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LIQUEFY-v 2.3.XLS - A SPREADSHEET FOR EMPIRICAL ANALYSIS OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
Developed 2006 by Shelton L. Stringer, PE, GE, PG - Earth Systems Southwest

Project: Matilija Jr. HS Locker Room & Kitchen Remod: Methods: Liquefaction Analysis using 1996 & 1998 NCEER workshop method (Youd & Idriss, editors)
Job No: 302294-001 Journal of Geotechnical and Enviromental Engineering (JGEE), October 2001, Vol 127, No. 10, ASCE
Date: 7/10/2018 Settlement Analysis from Tokimatsu and Seed (1987), JGEE,Vol 113, No.8, ASCE
Boring: B2 Data Set: 1 Modified by Pradel, JGEE, Vol 124, No. 4, ASCE
EARTHQUAKE INFORMATION: SPT N VALUE CORRECTIONS: Total (ft) Total (in.)
Magnitude: 7.2 7.5 Energy Correction to N60 (Cg):  1.00 Liquefied Induced
PGA, g: 0.80 0.72 Drive Rod Corr. (Cr): 1 Default Thickness Subsidence
MSF: 1.1 Rod Length above ground (feet). 3.0 .25
GWT: 15.0 feet Borehole Dia. Corr. (Cg):  1.00
Calc GWT: 15.0 feet Sampler Liner Correction for SPT?: 1 Yes Required SF:  1.30
Remediate to: 5.0 feet Cal Mod/ SPT Ratio: 0.63 Threshold Acceler.,,g:  0.28 Minimum Calculated SF:  0.35
Base Cal Liquef. Total Fines Depth Rod | Tot.Stress Eff.Stress Rel. Trigger Equiv. M=7.5 M=7.5 Liquefac. Post Volumetric  Induced
Depth Mod SPT Suscept. Unit Wt. Content of SPT Length| at SPT atSPT rd Cy Cr Cs Ny Dens. FCAdj Sand Ko Available induced Safety FCAd) Strain  Subsidence
(feet) N N (Oor1) (pcf) (%) (feet) (feet)| po (tsf) p'o (tsf) Dr (%; ANyeoy Nygocs CRR CSR* Factor ANjgnNigocs (%) (in.)
0.000
60 76 48 1 127 50 4.0 70 || 0.254 0.2564 0.99 170 0.75 1.00 61.0 93 100 71.0 1.00 1400 0467 Non-Lig. 100 710 0.01 0.01
85 26 16 1 132 25 60 90 ) 0381 0381 099 167 0.75 1.00 205 54 66 271 1.00 0.322 0465 Non-Lig. 6.6 27.1 0.07 0.02
150 70 44 1 C 134 12 10.0 13.0) 0647 0647 098 1.28 0.76 100 427 78 29 4586 1.00 1400 0461 Non-Liqg. 29 456 003 0.02
175 26 16 1 134 12 160 18.0 | 0.982 0.982 097 1.04 086 100 147 46 2.0 167 1.00 0.180 0456 Non-Lig. 2.0 167 0.00 0.00
200 26 16 1 134 12 19.0 220 1250 1125 0.96 0.97 092 1.00 146 46 20 186.7 099 0.180 0.508 0.35 11 158 1.88 0.56
230 38 24 134 12 200 230 1317 1161 096 1.00 0.93 1.00 22.3 0.98 Infin. 0.521 Non-Liq. 223 0.00 0.00




EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED SUBSIDENCE

Matilija Jr. HS Locker Room & Kitchen Remodels Project No: 302294-001 1996/1998 NCEER Method
Ground Compaction Remediated to 5 foot depth
Boring: B2 Earthquake Magnitude: 7.2 PGA, g: 0.80 Calc GWT (feet): 15
Cyclic Stress Ratio Factor of Safety Volumetric Strain (%) SPTN
00 02 04 06 08 0.0 1.0 20 00 05 10 1.5 20 25 3.0 35 40 0 10 20 30 40 50 60 70
0 0 0 0 ——F—1— . \
| i < | |

10 10 10 10
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Total Thickness of Liquefiable Layers: 2.5 feet Estimated Total Ground Subsidence: 0.6 inches



LIQUEFY-v 2.3.XLS - A SPREADSHEET FOR EMPIRICAL ANALYSIS OF LIQUEFACTION POTENTIAL AND INDUCED GROUND SUBSIDENCE
Developed 2006 by Shelton L. Stringer, PE, GE, PG - Earth Systems Southwest

Project: Matilija Jr. HS Locker Room & Kitchen Remod: Methods: Liquefaction Analysis using 1996 & 1998 NCEER workshop method (Youd & Idriss, editors)
Job No: 302294-001 Journal of Geotechnical and Enviromental Engineering (JGEE), October 2001, Vol 127, No. 10, ASCE
Date: 7/10/2018 Settlement Analysis from Tokimatsu and Seed (1987), JGEE,Vol 113, No.8, ASCE

Boring: B2 Data Set: 1 Modified by Pradel, JGEE, Vol 124, No. 4, ASCE
EARTHQUAKE INFORMATION: SPT N VALUE CORRECTIONS:
Magnitude: 7.2 7.5 Energy Correction to N60 (Cg): - 1.00 f
PGA, g: 0.80 0.72 Drive Rod Corr. (Cr): 1 Default Thickness
MSF: 1.11 Rod Length above ground (feet): - 3.0
GWT: 23.0 feet Borehole Dia. Corr. (Cg): | 1.00
Calc GWT: 23.0 feet Sampler Liner Correction for SPT?:. 1 Yes Required SF: = 1.30
Remediate to: - 5.0 feet Cal Mod/ SPT Ratio: - 0.63 Threshold Acceler., g: #NJ/A Minimum Calculated SF:.  #N/A
Base Cal Liquef. Total Fines Depth Rod || Tot.Stress Eff.Stress Rel. Trigger Equiv. M=75 M=75 Liquefac. Post Volumetric  Induced
Depth Mod SPT Suscept. Unit Wt. Content of SPT Length| at SPT atSPT rd Cy  Cr  Cs Nygg Dens. FCAdj. Sand Ko Available Induced  Safety FC Adj. Strain  Subsidence
(feet) N N (Oor1) (pcf) (%) (feet) (feet)|| po (tsf) p'o (tsf) Dr (%, ANyeoy Nigoyes CRR CSR* Factor ANygnNigocs (%) (in.)
0.000
60 76 48 1 127 50 40 . 70 | 0254 0254 089 170 075 1.00 61.0 93 10.0 71.0 1.00 1400 0467 Non-Lig. 10.0 710 0.01 0.01
85 26 16 1 132 25 6.0.:0 90 | 0381 0.381 099 167 075 1.00 205 54 6.6 271 1.00 0322 0465 Non-Liq. 6.6 271 007 0.02
150 70 44 1 134 12 10.0. 13.0 | 0.647 0.647 0.98 1.28 076 100 427 78 29 456 1.00 1400 0461 Non-Liq. 29 456 0.03 0.02
175 26 16 1 134 12 15.0- 18.0 | 0.982 0.982 0.97 1.04 086 1.00 147 46 20 167 100 0.180 0456 Non-Lig. 2.0 167 0.27 0.08
23.0 38 24 1 134 12 20.0 230 1.317 1317 096 0.90 093 1.00 200 53 22 222 094 0.243 0481 Non-Lig. 22 222 0.6 0.11




o EARTH SYSTEMS - EVALUATION OF LIQUEFACTION POTENTIAL AND INDUCED SUBSIDENCE

Matilija Jr. HS Locker Room & Kitchen Remodels Project No: 302294-001 1996/1998 NCEER Method
Ground Compaction Remediated to 5 foot depth
Boring: B2 Earthquake Magnitude: 7.2 PGA, g: 0.80 Calc GWT (feet): 23
Cyclic Stress Ratio Factor of Safety Volumetric Strain (%) SPTN
00 02 04 06 08 0.0 1.0 2.0 0.0 05 1.0 1.5 20 25 3.0 35 40 0 10 20 30 40 50 60 70
0 0 0 0 .
mu\*v
10 1 10 10 10 Vve
20 20 20 1 20 /
oy o = = .l— —
g 3 g g
30 030 o 230
40 40 40 40
50 50 50 50
emEQCSR =& CRR —e—SPTN —e—N1(60) |

Total Thickness of Liquefiable Layers: 0.0 feet _ Estimated Total Ground Subsidence: 0.2 inches



State of California » Naiural Resources Agency Edmund G. Brown Jr., Governor
Department of Conservation John G. Parrish, Ph.D., State Geologist
California Geological Survey

801 K Street » MS 12-31

| Sacramento, CA 95814

(916) 324-7324 - FAX (916) 445-3334

Mr. David Rogers October 2, 2018
District Director of Facilities S 9?3 ‘

Ojai Unified School District

efort
414 E Ojai Avenue

Ojai, CA 93023 A * O] = “ ?‘l— 67

Subject: Engineering Geology and Seismology Review for
Matilija Junior High School —-Locker Room Remodel
703 El Paseo Road, Ojai, CA
CGS Application No. 03-CGS3561 DSA Application No. 03-118467

Dear Mr. Rogers:

In accordance with your request and transmittal of documents received on August 7, 2018, the
California Geological Survey has reviewed the engineering geology and seismology aspects of
the consulting report prepared for Matilija Junior High School in Ojai. It is our understanding
that this project involves Gym reroofing and a Locker Room remodel. This review was
performed in accordance with Title 24, California Code of Regulations, 2016 California Building
Code (CBC) and followed CGS Note 48 guidelines. We reviewed the following report:

Engineering Geology and Geotechnical Engineering Report for Proposed Remodeling
of Locker Room and Kitchen at Matilija Junior High School, 703 El Paseo Road,
Ojai, California: Earth Systems Pacific, 1731-A Walter Street, Ventura, California
93003; company Project No. 302294-001, report dated July 12, 2018, 20 pages, 4
appendices.

Based on our review, the consultants provide a reasonable and mostly well-documented
assessment of engineering geology and seismology issues with respect to the proposed
improvements. The principal concerns identified by the consultants are the potential for strong
ground shaking and moderately corrosive soils to ferrous metals. The consultants recommend
site-specific design spectral acceleration parameters of Sps = 1.238g and Sp1 = 1.090g, which are
considered reasonable. Their evaluation indicates liquefaction, surface fault rupture, dynamic
settlement, and deep-seated slope instability are not design concerns for the project.



Engineering Geology and Seismology Review October 2, 2018
Matilija Junior High School — Locker Room Remodel
CGS Application No. 03-CGS3561 Application No. 03-118467

In conclusion, the engineering geology and seismology issues at this site are adequately
assessed in the referenced report. If you have any further questions about this review letter,
please contact the reviewer at Jacqueline.Bott@conservation.ca.gov.

J eiéqueline Bott
Engineering Geologist
PG 7459, CEG 2382

Concur:
/{% Jennifer
Thornburg
Jennifer Thornburg No. 2240

Senior Engineering Geologist
PG 5476, CEG 2240

Enclosures:
Note 48 Checklist Review Comments

Keyed to: Note 48 - Checklist for the Review of Engineering Geology and Seismology Reports
Jor California Public Schools, Hospitals, and Essential Services Buildings

Copies to:

Patrick V. Boales, Certified Engineering Geologist, and Anthony P. Mazzei, Registered Geotechnical Engineer
Earth Systems Pacific, 1731 Walter Street, Suite A, Ventura, CA 93003

Tyson Cline, Architect
RNT Architects, 285 N Ventura Avenue, Suite 102, Ventura, CA 93001

Ted Beckwith, Senior Structural Engineer
Division of State Architect, 700 North Alameda Street, Suite 5-500, Los Angeles, CA 90012
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Engineering Geology and Seismology Review October 2, 2018
Matilija Junior High School — Locker Room Remodel
CGS Application No. 03-CGS3561 Application No. 03-118467

Note 48 Checklist Review Comments

In the numbered paragraphs below, this review is keyed to the paragraph numbers of California
Geological Survey Note 48 (October, 2013 edition), Checklist for the Review of Engineering
Geology and Seismology Reports for California Public Schools, Hospitals, and Essential
Services Buildings.

Project Location

1. Site Location Map, Street Address, County Name: Adequately addressed.

2. Plot Plan with Exploration Data with Building Footprint: Adequately addressed.

3. Site Coordinates: Adequately addressed. Latitude and Longitude provided in report:
34.4453°N, 119.2552°W

Engineering Geology/Site Characterization

4. Regional Geology and Regional Fault Maps: Adequately addressed.

Geologic Map of Site: Adequately addressed.

6. Subsurface Geology: Adequately addressed. The consultants report the site is underlain by
Late Pleistocene Older Alluvium described as coarse clastic fan deposits, of age between
25,000 and 30,000 years according to mapping by Rockwell (1984). The consultants report
finding perched groundwater at a depth of 15 feet below ground surface.

7. Geologic Cross Sections: Adequately addressed.

8. Active Faulting & Coseismic Deformation Across Site: Adequately addressed. The
consultants report the site is not located within any of the Fault Rupture Hazard Zones that
have been delineated by CDMG, and no faults were observed to be located on or trending
into the subject property during reviews of the literature and aerial photographs.

9. Geologic Hazard Zones (Liquefaction & Landslides): Not addressed by consultants, and
therefore not reviewed.

10. Geotechnical Testing of Representative Samples: Adequately addressed.

11. Geological Consideration of Grading Plans and Foundation Plans: Adequately addressed.

b

Seismology & Calculation of Earthquake Ground Motion

12. Evaluation of Historic Seismicity: Adequately addressed.

13. Classify the Geologic Subgrade (Site Class): Adequately addressed. The consultants classify
the site soil profile as Site Class D, Stiff Soil, based on average SPT N-value in the upper 23
feet, and assuming the N-value is the same or greater with depth below the depth of
exploration. The data presented appears to support this conclusion.

14. General Procedure Seismic Parameters: Adequately addressed. The consultants report the
following parameters derived from a map-based analysis:

Ss=2.219 and S; = 0.828
Sps = 1.479 and Sp1 = 0.828
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Engineering Geology and Seismology Review October 2, 2018
Matilija Junior High School — Locker Room Remodel
CGS Application No. 03-CGS3561 Application No. 03-118467

15. Seismic Design Category: The consultants report Seismic Design Category of E for the site
as S1>0.75.

16. Site-Specific Ground Motion Analysis: Adequately addressed. The consultants’
deterministic MCE spectrum is significantly lower than CGS would expect at periods 0.3
seconds and greater. It is not clear from the consultants’ report how the deterministic
analysis was performed, but CGS reminds them that the full, unsegmented, rupture length
should be considered in a deterministic analysis. However, the consultants’ results are
controlled by the probabilistic MCE spectrum, which appears reasonable based on
comparison with results from the State-Wide Model (from Petersen and others, 2008).
Therefore, their analysis is acceptable. The consultants report their site-specific seismic
design parameters are; Sps = 1.238g and Sp1 = 1.090g. Alternatively, S, values presented in
the 9th column of Table labelled “Spectra Response Values” in Appendix C may be used
with the equivalent lateral force procedure, per ASCE 7, Section 21.4. The site-specific
ground motion analysis presented appears to be reasonable and in accordance with
ASCE 7-10.

17. Deaggregated Seismic Source Parameters: Not applicable.

18. Time-Histories of Earthquake Ground Motion: Not applicable.

Liquefaction/Seismic Settlement Analysis

19. Geologic Setting for Occurrence of Seismically Induced Liquefaction: Adequately
addressed. The consultants report perched water at 15 feet depth, but note the deposits
below this were moist and not saturated. The consultants report regional historical high
groundwater is about 50 feet below the ground surface as shown in the groundwater map for
the Matilija Quadrangle (CGS, 2003). The consultants report their penetration tests indicate
the site soils are in a relatively dense state, even when using the lowest of the blow counts
for any 6-inch increment and ignoring higher blow counts because of potential gravel
influence. However, the consultants performed liquefaction analyses and report that the
potential for liquefaction exists at the site due to the perched water.

20. Seismic Settlement Calculations: Adequately addressed. The consultants report a soil layer
between 17.5 and 20 feet had a factor of safety of less than 1.3 and so is considered
potentially liquefiable. The consultants computed total liquefaction settlement of 0.6 inches
for this layer and estimate differential settlement to be half this value, or 0.3 inches. The
consultants report 0.2 inches of potential dry seismic settlement. The data presented appear
to support this conclusion.

21. Other Liquefaction Effects: Adequately addressed. The consultants report “free-face”
lateral spreading does not appear to pose a potential hazard as there are no nearby sloped
areas or canyons.

22. Mitigation Options for Liquefaction: Not applicable.

Slope Stability Analysis
23. Geologic Setting for Occurrence of Landslides: Adequately addressed. The consultants
report landsliding and rock fall do not pose a hazard to this project based on the relief across

the site of only a few feet, and no landslides were observed to be located on or trending into
the subject site.
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Engineering Geology and Seismology Review October 2, 2018
Matilija Junior High School — Locker Room Remodel
CGS Application No. 03-CGS3561 Application No. 03-118467

24.
25.
26.
27.
28.

Determination of Static and Dynamic Strength Parameters: Not applicable.
Determination of Pseudo-Static Coefficient (Keq): Not applicable.

Identify Critical Slip Surfaces for Static and Dynamic Analyses: Not applicable.
Dynamic Site Conditions: Not applicable.

Mitigation Options/Other Slope Failure: Not applicable.

Other Geologic Hazards or Adverse Site Conditions

29.

30.

31.

Expansive Soils: Adequately addressed. The consultants report the bearing soils lie in the
“very low” expansion range with an expansion index of 1.

Corrosive/Reactive Geochemistry of the Geologic Subgrade: Adequately addressed. The
consultants report the site soils are “moderately corrosive” to ferrous metal pipes based on
the resistivity measurements.

Conditional Geologic Assessment: Adequately addressed. No significant conditional
hazards of potential concern were identified by the consultants.

Report Documentation

32.
33.

34.

Geology, Seismology, and Geotechnical References: Adequately addressed.
Certified Engineering Geologist: Adequately addressed.

Patrick V. Boales, Certified Engineering Geologist #1346
Registered Geotechnical Engineer: Adequately addressed.

Anthony P. Mazzei, Registered Geotechnical Engineer #2823
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