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Sacramento, California 95814

Subject: OCEANO DUNES SVRA — VISITOR CENTER
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Dear Mr. Leach:

In accordance with Work Order No. 47-014836-09 dated November 5, 2008, we have prepared this
geotechnical investigation report for the subject project. The project consists of constructing a new
Visitor Center building at the Oceano Dunes State Vehicular Recreation Area (SVRA) in Oceano,
California. :

The accompanying report presents our findings, conclusions, and recommendations regarding the
geotechnical aspects of developing the site as presently proposed. Based on the results of our
investigation, the potential for seismic-induced soil liquefaction and lateral spreading at the site is high.
This report provides alternatives for mitigating adverse impacts associated with these hazards. In our
opinion, no other adverse geotechnical conditions are present that would preclude development at the
site provided the recommendations of this report are incorporated into the design and construction of
the project.

Please contact us if you have any questions concerning the contents of this report or if we may be of
further service.

Sincerely,

GEOCON CONSULTANTS, INC,

Robert G, Nixon, PE, GE
Senior Engineer

Jé&remy I, Zome, PE, GE
Senior Project Engineer
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GEOTECHNICAL INVESTIGATION
1.0 PURPOSE AND SCOPE

This report presents the results of our geotechnical investigation for the proposed Visitor Center
building to be located at the Oceano Dunes State Vehicular Recreation Area (SVRA) on the north side
of Pier Avenue approximately ¥s-mile west of Highway One in Oceano, California. The approximate
site location is depicted on the Vicinity Map, Figure 1.

The purpose of our geotechnical investigation was to observe and sample the subsurface conditions
encountered at the site and provide conclusions and recommendations relative to the geotechnical
aspects of designing and constructing the project as presently proposed.

To prepare this report, we performed the following scope of services:

e Performed a limited geologic literature review to aid in evaluating the geologic conditions present
at the site. A list of referenced material is included in Section 9.0 of this report.

o Performed a site reconnaissance to review project limits, determine drill rig access, and mark out
exploratory boring locations for subsequent underground utility clearance.

o Notified subscribing utility companies via Underground Service Alert (USA) a minimum of 48
hours (as required by law) prior to performing exploratory excavations at the site.

o Retained the services of Cruz Brothers Locators to further locate existing utilities near the
proposed Visitor Center building location.

e Retained the services of California C57-licensed drilling subcontractors to perform exploratory
borings and Cone Penetration Test (CPT) borings.

o Performed three CPT borings (CPT1 through CPT3) using an equivalent 20-ton CPT rig to depths
ranging from approximately 64 to 80 feet. Measured tip resistance (qy), sleeve friction (f;), and pore
water pressure (U) at standard 1-inch intervals.

e Drilled one exploratory boring (B5") using a truck-mounted drill rig equipped with hollow-stem
augers to a depth of approximately 50 feet.

o Obtained representative soil samples from the exploratory boring.

e Logged the boring in accordance with the Unified Soil Classification System (USCS).
o Backfilled borings with neat cement grout upon completion.

o Performed laboratory tests to evaluate pertinent geotechnical parameters.

e Prepared this report summarizing our findings, conclusions, and recommendations regarding the
geotechnical aspects of developing the site as presently proposed.

! Borings B1 through B4 were performed for the proposed improvements (Wash Rack and Maintenance
Building) at the Oceano Dunes SVRA maintenance yard located approximately “%-mile northwest. Separate
geotechnical investigation reports were prepared for these facilities.
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Details of our field exploration including boring and CPT logs are presented in Appendix A.
Approximate locations of borings are shown on the Site Plan, Figure 2. Details of our laboratory testing
program and test results are presented in Appendix B. Details of our liquefaction analysis are presented
in Appendix C.

2.0 SITE AND PROJECT DESCRIPTION

The proposed Visitor Center building site is located on the north side of Pier Avenue adjacent to and
west of the Oceano Lagoon near the entrance to the existing campground and Nature Center building.
The site is bordered by Oceano Lagoon on the east, Pier Avenue on the south, and the Oceano Dunes
Campground/parking area on the west and north. The Pacific Ocean is located approximately 1,500
feet west of the site. Photographs of the site are presented as Photos 1 and 2.

Based on the 1965 United States Geologic Survey (USGS) 7.5-minute topographic map, elevation of
the relatively flat site is approximately 10 feet above mean sea level (MSL). Given the proximity to the
ocean, we assume the water surface elevation in Oceano Lagoon is somewhat influenced by sea level
which has a mean tidal range of approximately 4 feet (NOAA, Port San Luis station). However, the
water level in Oceano Lagoon likely remains relatively constant due to inflow from Meadow Creek.
Based on our observations, we estimate the typical water surface elevation in the lagoon is about
Elevation +5 feet MSL. We further estimate, based on observation, that the lagoon bottom elevation is
about Elevation -6 to -8 feet MSL. Vegetation at the Visitor Center site consists of shrubs, trees and
annual grasses (Photos 1 and 2). An existing underground electric line and possibly other underground
utilities parallel the frontage along Pier Avenue along the south side of the site

We understand the project is in the early planning stages. Based on verbal information provided by
State Parks, the Visitor Center will likely be an approximate 4,500-square-foot, single-story, wood-
framed building. The building may include a deck that partially cantilevers out over the lagoon. Other
improvements will likely include underground utility infrastructure, concrete flatwork, paved parking
areas, and landscaping. Based on site topography, we assume site grading will include minor cuts and
fills on the order of 3 feet or less to attain site grades. Site configuration and locations of existing and
proposed improvements are shown on the Site Plan, Figure 2.

3.0 SOIL AND GEOLOGIC CONDITIONS

Soil and geologic conditions encountered at the site predominantly consist of recent sand dune/alluvial
deposits overlying interbedded older sand dune and estuarine deposits. A profile view of the general
subsurface conditions are depicted on the Subsurface Cross-Section A-A’, Figure 3. Soil descriptions
provided below include the USCS symbol where applicable.

3.1 Existing Pavement

Existing pavement section materials encountered in our boring consisted of approximately 2 inches of
asphalt concrete (AC) overlying 7 inches of aggregate base (AB).
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3.2 Eolian/Alluvial Deposits

We encountered eolian/alluvial deposits (recent sand dune deposits) from below the pavement section
to a depth of approximately 11.5 feet. From about 1 to 10 feet, these deposits generally consist of loose
poorly graded sand (SP). From 10 to 11.5 feet, a layer of soft clayey silt (ML) is present.

3.3 Older Sand Dune Deposits

Below the eolian/alluvial deposits at a depth of approximately 11.5 feet, we encountered loose to
medium dense older sand dune deposits. This material generally consists of poorly graded, fine sand
(SP).

3.4 Estuarine Deposits

Below the older sand dune deposits at a depth of approximately 29.5 feet, we encountered estuarine
deposits primarily consisting of interbedded layers of firm to stiff lean clay (CL), medium dense silty
sand (SM), and medium dense poorly graded sand (SP).

Subsurface conditions described in the previous paragraphs are generalized. Therefore, we advise the
reader to consult the exploratory boring logs included in Appendix A and on Subsurface Cross-
Section A-A’, Figure 3. The logs include the soil type, color, moisture, consistency, and USCS of the
soils encountered at specific locations and elevations.

4.0 GROUNDWATER

We encountered groundwater in Boring B5 at a depth of 6 feet. Based on our observations, the
groundwater elevation is likely coincident with the surface water level in Oceano Lagoon. It should be
noted that fluctuations in the level of groundwater may occur due to variations in precipitation,
temperature, seasonal fluctuations, and other factors. Mostly notably, the groundwater level could be
influenced by ocean tides. Therefore, it is possible that future groundwater may be higher than the
levels observed during our investigation.

5.0 GEOLOGIC HAZARDS
5.1 Regional Active Faults

Based on our research, analyses, and observations, the site is not located on any known “active”
earthquake fault trace. In addition, the site is not contained within an Alquist-Priolo Earthquake Fault
Zone. Therefore, we consider the potential for ground rupture due to onsite active faulting to be low.

In order to evaluate the distance of known active faults in proximity to the site, we reviewed local and
regional geologic maps. The San Luis Range Fault is located approximately 1.4 miles to the northeast.
The Los Osos Fault is located approximately 5% miles to the northeast. The Hosgri Fault is located
approximately 11% miles to the southwest.
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5.2 Ground Shaking

We used the Internet website Seismic Shaking Hazards in California (2003), provided by the California
Geological Survey (CGS) to estimate the Peak Ground Acceleration (PGA) at the site. The CGS
estimated PGA is 0.32g, where “g” is the acceleration due to gravity. This acceleration corresponds to
an event with 10% chance of exceedence in a 50-year period (475-year return period).

We also used the USGS computer program 2002 Interactive Deaggregations to estimate the PGA and
modal (most probable) magnitude associated with the 475-year return period. The USGS estimated
PGA is 0.26g and the modal magnitude is 6.6.

While listing PGA is useful for comparison of potential effects of fault activity in a region, other
considerations are important in seismic design, including frequency and duration of motion and soil
conditions underlying the site. The site could be subjected to ground shaking in the event of an
earthquake along the faults mentioned above or other area faults.

5.3 Seismicity — Liguefaction and Lateral Spreading

Based on mapping published by San Luis Obispo County (Liquefaction Hazards, County of San Luis
Obispo, Safety Element Update, April 2000), the site is located in an area of “high potential” for
liquefaction. Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a
temporary loss of shear strength due to pore pressure buildup under the cyclic shear stresses associated
with intense earthquakes. Primary factors that trigger liquefaction are: moderate to strong ground
shaking (seismic source), relatively clean, loose granular soils (primarily poorly graded sands and silty
sands), and saturated soil conditions (shallow groundwater). Due to the increasing overburden pressure
with depth, liquefaction is generally limited to the upper 50 feet of a soil profile. Lateral spreading is a
phenomenon in which soils move laterally during seismic shaking and is often associated with
liquefaction.

Based on a report published by the USGS (USGS Open-File Report 2004-1269), the December 2003
San Simeon Earthquake caused significant liquefaction and lateral spreading in Oceano. Although the
closest fault rupture surface was located approximately 40 miles north of Oceano, significant damage
occurred. The Magnitude 6.5 earthquake produced ground accelerations of about 0.2g in the Oceano
area. The report documented two major liquefaction-induced lateral spread sites within a ¥%-mile radius
of the Visitor Center site. In addition, liquefaction-induced sand boils and an extensional lateral spread
feature were mapped at the Visitor Center site (Site Plan, Figure 2). The nearby Norswing Drive and
Juanita Avenue lateral spread sites exhibited cumulative horizontal displacements on the order of 12
inches occurring over relatively large areas on the order of 1.5 to 10 acres each. The report concluded
that the Oceano area is particularly prone to liquefaction and lateral spreading due to earthquake
ground motions being amplified by the near-surface geologic conditions including extensive layers of
loose, clean eolian sands and sandy artificial fill. The report also notes that closer, stronger earthquakes
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(such as a potential M6.8 rupture on the Los Osos Fault) could cause more extensive liquefaction and
severe lateral spreading than did in the 2003 San Simeon event.

We evaluated the potential for liquefaction at the site using the methodology of Youd et. al. (2001), and
in accordance with CGS Special Publication 117, Guidelines for Evaluating and Mitigating Seismic
Hazards in California (revised and re-adopted September 11, 2008). We used a ground motion of
0.32g (475-year seismic event), an earthquake moment magnitude of 6.6, and a groundwater depth of 4
feet. We used the CPT cone resistance (qg;) and sleeve friction (f;) data obtained from CPT locations
CPT 1 through CPT3 in our analysis. Our liquefaction analysis is presented in Appendix C.

Our analysis conforms the presence of significant, potentially liquefiable sand layers in the upper 25
feet of soil at the CPT locations. As shown on Subsurface Cross-Section A-A’, Figure 3, the liquefiable
layers range in thickness from a few inches to over 10 feet thick and likely intersect the free-face
geometry of the adjacent Oceano Lagoon; thus, there is a high potential for lateral spreading to occur as
a result of liquefaction. Based on the anticipated volumetric strain of the potentially liquefiable layers,
if liquefaction were to occur, we estimate that it may result in total vertical ground surface settlement
on the order of 3 to 5 inches. Differential settlement is generally considered to be about half of the total
settlement estimates and would occur across a distance of about 30 feet. However, there is not a
continuous, non-liquefiable capping layer above the liquefiable layers, which helps resist ground loss
through sand boils. Thus, sand boils are also likely to occur during liquefaction. Currently, it is difficult
to quantify ground loss due to sand boils. Therefore, our settlement estimates should be considered
minimum values, and the actual settlements due to liquefaction could likely be much greater if sand
boils occur. Based on the proximity of the free-face of the adjacent lagoon, site geometry, and the
estimated magnitude of liquefaction, we estimate potential horizontal displacement due to lateral
spreading could be up to approximately 3 feet.

Since sand boils and lateral spreading occurred at the site during the 2003 San Simeon Earthquake, it is
likely that additional and more extensive and severe liquefaction and lateral spreading could occur
during a future closer, stronger seismic event. Therefore, this report provides mitigation alternatives for
consideration by State Parks as project development progresses.
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6.1.1

6.1.2

6.1.3

6.2
6.2.1

6.2.2

6.3

6.3.1

6.0 CONCLUSIONS AND RECOMMENDATIONS

General

With the exception of significant potential for liquefaction and lateral spreading during a
seismic event, no other soil or geologic conditions were encountered during our investigation
that would preclude construction of the structure as planned, provided the recommendations
contained in this report are incorporated into the design and construction of the project.

This report provides mitigation alternatives for consideration by State Parks. Our
recommendations include ground improvement (improving the underlying soil to reduce
liquefaction and lateral spreading potential) and deep foundation design (pile foundations).
Specific recommendations are provided in Section 6.9 of this report.

The conclusions and recommendations presented herein are based on our review of the
referenced literature, analysis of data obtained from our field exploration program, laboratory
testing program, and our understanding of the proposed project at this time.

Special Design Considerations
Since the site could experience significant liquefaction-induced movement, consideration

should be given to using flexible utility connections at the building.

In addition, underground utilities could be shaded and backfilled with pea-gravel to allow
potential movement and reduce the potential for pipe breakage.

Seismic Design Criteria

Structures should be designed in accordance with the seismic requirements contained in the
2007 California Building Code (CBC). Table 6.3 summarizes site-specific design criteria
obtained from the CBC.

TABLE 6.3
2007 CBC SEISMIC DESIGN PARAMETERS

Parameter Value CBC Reference
Site Class D Table 1613.5.2
Mapped Spectral Response Acceleration for Short Period, Sg 1.469 Figure 1613.5(3)
Mapped Spectral Response Acceleration for 1-Second Period, S; 0.53g Figure 1613.5(4)
Site Coefficient, F, 1.0 Table 1613.5.3(1)
Site Coefficient, F, 15 Table 1613.5.3(2)
Seismic Coefficient, Sys 1.46g Equation 16-37
Seismic Coefficient, Sy 0.80g Equation 16-38
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6.3.2

6.4

6.4.1

6.4.2

6.5

6.5.1

6.5.2

6.6

6.6.1

6.6.2

Conformance to the criteria presented in Table 6.3 for seismic design does not constitute any
kind of guarantee or assurance that significant structural damage or ground failure will not
occur if a maximum level earthquake occurs. The primary goal of seismic design is to protect
life and not to avoid structural damage, since such design may be economically prohibitive.

Soil Corrosion Screening

We performed laboratory testing (minimum resistivity, pH, chloride and sulfate content) on
one soil sample obtained from the project site (results presented in Appendix B). Based on
resistivity test results, the soil sample is considered “moderately corrosive” to buried metallic
improvements. Laboratory water-soluble sulfate content test results indicate that the samples
tested possess “negligible” sulfate exposure to concrete structures as defined by 2007 CBC
Section 1904.3 and American Concrete Institute (ACI) 318; therefore, Type Il cement may
be used. Chloride content and soil pH test results do not indicate significant corrosion
potential.

Geocon does not practice corrosion engineering. Our conclusions are based on general
screening criteria. Corrosion-sensitive buried metallic improvements (uncoated cast iron,
steel, ductile iron, etc.) should be constructed in accordance with local requirements with
regard to corrosion prevention measures.

Soil Excavation Characteristics

In our opinion, excavations at the site may be accomplished with light to moderate effort
using typical heavy-duty grading/excavation equipment. We do not anticipate that excavations
will produce oversized materials (greater than 6 inches in maximum dimension) which
would require special handling or placement.

The predominant near-surface soil type at the site is poorly graded sand. Therefore,
temporary excavations may experience some sloughing and caving especially if the soil is
allowed to dry. Therefore, oversized excavations should be anticipated. It is the contractor’s
responsibility to provide sufficient and safe excavation support as well as protecting nearby
utilities, structures, and other improvements which may be damaged by earth movements.

Materials for Fill

Excavated soils generated from cut operations at the site are suitable for use as engineered
fill in structural areas provided they do not contain deleterious matter, organic material, or
rock/cementations larger than 6 inches in maximum dimension.

Import fill material should be primarily granular with a “very low” or “low” expansion
potential (Expansion Index less than 50), a Plasticity Index less than 15, be free of organic
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6.6.3

6.7

6.7.1

6.7.2

6.7.3

6.8

6.8.1

6.8.2

6.8.3

material and construction debris, and not contain rock larger than 6 inches in greatest
dimension.

Environmental characteristics and corrosion potential of import soil materials should also be
considered. Proposed import materials should be sampled, tested, and approved by Geocon
prior to its transportation to the site.

Groundwater, Dewatering, and Wet Weather Grading Conditions

Assuming grading is generally limited to the upper 3 to 5 feet, we do not anticipate
groundwater to significantly affect grading operations. Significant groundwater infiltration
within excavations less than about 5 feet deep is not anticipated. Excavations deeper than 5
feet may encounter saturated soils and/or unstable subgrade conditions.

If excavations extend below about 5 feet, the contractor should be prepared to accommodate
seepage and/or groundwater in project excavations. To attain firm and stable excavation
bottoms, groundwater levels should be lowered at least 5 feet below excavation depths.
Typical dewatering systems consist of periodically spaced wells augmented with sump
pumps within excavations. Alternatively, sloping excavation bottoms to periodically spaced
sumps with high capacity pumps can be utilized. In this case, a 1- to 2-foot-thick layer of
freely draining gravel or crushed rock on the excavation bottom would enable groundwater
to flow toward the sump as well as provide a working pad. Dewatering systems should be
designed and operated by a qualified dewatering contractor with local experience and
reviewed by Geocon.

If grading commences in winter or spring, surface soils will likely be wet. Earthwork and
pad preparation operations in these conditions may be difficult with low productivity. Often,
a period of at least one month of warm and dry weather is necessary to allow the site to dry
sufficiently so that heavy grading equipment can operate effectively.

Grading

The following grading recommendations may require review and possible revision
depending on the type of liquefaction mitigation selected for the project.

All earthwork operations should be observed and all fills tested for recommended
compaction and moisture content by a representative of our firm.

References to relative compaction and optimum moisture content in this report are based on
the American Society for Testing and Materials (ASTM) D1557 Test Procedure, latest
edition. The structural building pad area should be considered as the area extending a
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6.8.4

6.8.5

6.8.6

6.8.7

6.8.8

6.8.9

minimum of 5 feet horizontally beyond the outside dimension of the building, including
footings and overhangs carrying structural loads.

Prior to commencing grading, a pre-construction conference with representatives of the
client, grading contractor, and Geocon should be held at the site. Site preparation, soil
handling and/or the grading plans should be discussed at the pre-construction conference.

Site preparation should begin with removal existing surface/subsurface structures and
underground utilities, debris, organic-rich topsoil, and existing fill. Existing trees and similar
large vegetation and associated roots larger than 1 inch in diameter should be completely
removed. Smaller roots may be left in-place as conditions warrant as evaluated by our
representative. Surface vegetation consisting of grasses and other similar vegetation should
be removed by stripping to a sufficient depth to remove organic-rich topsoil. We estimate
required stripping depths will range from approximately 2 to 4 inches. The actual stripping
depth should be determined based on site conditions prior to grading. Material generated
during stripping is not suitable for use within 5 feet of structural building pads or engineered
fill areas.

Excavations or depressions resulting from site clearing operations, or other existing
excavations or depressions, should be restored with engineered fill in accordance with the
recommendations of this report.

Areas to receive fill or left at grade should be scarified at least 12 inches, uniformly
moisture-conditioned near optimum moisture content, and compacted to at least 90% relative
compaction. We recommend using vibratory compaction equipment to increase the depth of
densification during compaction. Scarification and re-compaction operations should be
performed in the presence of a Geocon representative to evaluate performance of the
subgrade under compaction equipment loading. If unstable subgrade conditions are
encountered, we can provide recommendations as conditions warrant.

Engineered fill should be compacted in horizontal lifts not exceeding 8 inches (loose
thickness) and brought to final subgrade elevations. Each lift should be moisture-conditioned
near optimum and compacted to at least 90% relative compaction.

The top 6 inches of final pavement subgrade, whether completed at-grade, by excavation, or
by filling, should be uniformly moisture-conditioned near optimum moisture content and
compacted to at least 95% relative compaction. Final pavement subgrade should be finished
to a smooth, unyielding surface. We further recommend proof-rolling the subgrade with a
loaded water truck (or similar equipment with high contact pressure) to verify the stability of
the subgrade prior to placing AB.
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6.8.10

6.9

6.9.1

6.9.2

6.9.3

Underground utility trenches within structural areas should be backfilled with properly
compacted material. Pipe bedding, shading, and backfill should conform to the requirements
of the appropriate utility authority. Material excavated from trenches should be adequate for
use as general backfill above shading provided it does not contain deleterious matter,
vegetation, or cementations larger than 6 inches in maximum dimension. Trench backfill
should be placed in loose lifts not exceeding 8 inches. Lifts should be compacted to a
minimum of 90% relative compaction near optimum moisture content. Compaction should
be performed by mechanical means only; jetting of trench backfill is not recommended.

Foundation Support Alternatives

As previously discussed, loss of ground support due to liquefaction and lateral spreading
occurred in the immediate site area during the 2003 San Simeon Earthquake. The USGS has
concluded that more extensive and severe liquefaction and lateral spreading is likely during a
future closer, stronger seismic event. Therefore, measures should be taken to protect the
proposed site improvements from the effects of future earthquakes. These measures may
include (1) ground improvement to mitigate the potential for liquefaction and lateral
spreading to occur; or (2) supporting the proposed building on a deep pile foundation
designed to resist the loads resulting from liquefaction and lateral spreading.

Ground Improvement. Since the proposed single-story building is relatively light,
foundation loads are anticipated to be relatively minor; therefore, ground improvement

technologies may be more cost-effective than specially designed deep foundation systems.
Possible ground improvement technologies for this site would include deep dynamic
compaction, stone columns, vibro-compaction, deep soil mixing, or pre-fabricated
earthquake drains. Ground improvement should be performed where potential liquefaction-
induced distress is undesirable. A cost-analysis to evaluate the most economical form of
ground improvement for the site is out of the scope of our current study; however, in our
opinion, installing pre-fabricated earthquake drains may be well suited and cost-effective for
this site. If ground improvement is desired, we recommend consulting with contractors
specializing in this field. We can provide references upon request. After ground
improvement, the appropriate type of building foundation would depend on the ground
improvement technology selected, but would likely include a grid or mat foundation
overlying a layer of engineered fill.

Deep Foundations. Due to shallow groundwater and caving sands, we do not anticipate that
drilled piers would be suitable for this site. A deep, driven pile foundation system in

conjunction with a structural floor slab would protect the building from damaging vertical
settlements. However, due to the potential for lateral spreading if ground improvement is not
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6.9.4

6.10

6.10.1

6.10.2

6.10.3

performed, piles would need to be designed to accommodate estimated lateral displacements
and forces. At this time, we estimate that potential lateral displacements could be up to
approximately 3 feet. Lateral forces would be imposed on the upper portions of piles and pile
caps from the non-liquefied soils above the groundwater surface. The force may be estimated
using an earth pressure of 300 pounds per square foot (psf) per foot of depth. No passive soil
resistance should be utilized within 25 feet of the ground surface (potentially liquefiable
zone). Allowable vertical pile capacities of 50 and 100 tons (dead plus live) could be
achieved using 12-inch-square, precast, prestressed, concrete piles driven to depths of 50 and
70 feet, respectively. The structural engineer should verify that this pile type and size could
accommodate the anticipated lateral displacements and forces mentioned above. It is possible
that larger driven concrete piles or steel piles may need to be considered.

If a pile foundation is preferred, alternatives to reduce lateral forces on piles and pile caps
may include backfilling around the pile caps with a compressible material such as foam or
shredded tire chips or installing a driven steel sheetpile wall behind the free-face slope of the
lagoon to a depth of approximately 50 feet. These alternatives may reduce the lateral load on
the piles/pile caps enough to allow for the use of a more conventional pile type, but may not
be cost-effective for this site. It should be noted that these alternatives do not reduce the
potential for distress to site improvements resulting from liquefaction-induced vertical
settlements.

Interior Slabs-on-Grade

Slab-on-grade thickness and reinforcement should be determined by the structural engineer
based on the foundation type and anticipated loading. However, in our opinion, slabs should
be at least 4 inches thick and reinforced with at least No. 3 reinforcing bars placed 18 inches
on center, each way.

Due to the low expansion potential of onsite soils, no special pad pre-saturation procedures
are considered necessary. However, we recommend that the pads be moisture-conditioned to
at least optimum moisture content prior to placing the vapor barrier which is typical practice
for concrete placement.

Migration of moisture through concrete slabs or moisture otherwise released from slabs is
not a geotechnical issue. However, for the convenience of the owner, we are providing the
following general suggestions for consideration by the owner, architect, structural engineer,
and contractor. The suggested procedures may reduce the potential for moisture-related floor
covering failures on concrete slabs-on-grade, but moisture problems may still occur even if
the procedures are followed. If more detailed recommendations are desired, we recommend
consulting a specialist in this field.
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6.10.4

6.10.5

6.10.6

6.10.7

6.11

6.11.1

6.11.2

6.11.3

Where floor coverings are planned, a minimum 10-mil-thick vapor barrier meeting ASTM
E1745-97 Class C requirements may be placed directly below the slab, without a sand
cushion. To reduce the potential for punctures, a higher quality vapor barrier (15 mil,
Class A or B) may be used. The vapor barrier, if used, should extend to the edges of the slab
and should be sealed at all seams and penetrations.

At least 4 inches of Y- or ¥-inch crushed rock, with no more than 5 percent passing the
No. 200 sieve, may be placed below the vapor barrier to serve as a capillary break.

The concrete water/cement ratio should be as low as possible. The water/cement ratio should
not exceed 0.45 for concrete placed directly on the vapor barrier. Midrange plasticizers could
be used to facilitate concrete placement and workability.

Proper finishing, curing, and moisture vapor emission testing should be performed in
accordance with the latest guidelines provided by the American Concrete Institute, Portland
Cement Association, and ASTM.

Retaining Walls and Lateral Loads

Lateral earth pressures may be used in the design of retaining walls and buried structures.
Lateral earth pressures against these facilities may be assumed to be equal to the pressure
exerted by an equivalent fluid. The unit weight of the equivalent fluid depends on the design
conditions. The following table summarizes the weights of the equivalent fluid based on the
different design conditions.

TABLE 6.11
RECOMMENDED LATERAL EARTH PRESSURES
Condition Equivalent Fluid Density
Active 45 pcf
At-rest 60 pcf

Unrestrained walls should be designed using the active case. Unrestrained walls are those
that are allowed to rotate more than 0.001H (where H is the height of the wall). Walls
restrained from movement (such as basement walls) should be designed using the at-rest
case. The above soil pressures assume level backfill under drained conditions within an area
bounded by the wall and a 1:1 plane extending upward from the base of the wall.

Retaining wall foundations with bottoms at least 18 inches below lowest adjacent grade may
be designed using an allowable bearing capacity of 2,000 psf for dead plus live load
conditions. To resist lateral movement of retaining wall foundations, an allowable passive
earth pressure equivalent to a fluid density of 300 pcf may be used for footings or shear keys
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6.11.4

6.12

6.12.1

6.12.2

6.12.3

6.12.4

6.13

6.13.1

poured neat against properly compacted engineered fill soils or undisturbed natural soils.
This allowable passive pressure is based on the assumption that a horizontal surface extends
at least 5 feet or three times the depth of the footing or shear key, whichever is greater,
beyond the face of the retaining wall foundation. If this surface is not protected by floor slabs
or pavement, the upper 12 inches of material should not be included in the design for lateral
resistance. An allowable friction coefficient of 0.30 may be used for resistance to sliding
between soil and concrete. Combined passive resistance and friction may be utilized for
design provided that the frictional resistance is reduced by 50%.

Retaining walls should be provided with a drainage system adequate to prevent the buildup
of hydrostatic forces and should be waterproofed as required by the project architect.
Positive drainage for retaining walls should consist of a vertical layer of permeable material
positioned between the retaining wall and the soil backfill. The permeable material may be
composed of a composite drainage geosynthetic or a natural permeable material such as
crushed gravel at least 12 inches thick and capped with at least 12 inches of native soil. A
geosynthetic filter fabric should be placed between the gravel and the soil backfill.
Provisions for removal of collected water should be provided for either system by installing
a perforated drainage pipe along the bottom of the permeable material which leads to suitable
drainage facilities.

Concrete Sidewalks and Flatwork

Sidewalk, curb, gutter within County right-of-way should be designed and constructed in
accordance with the latest San Luis Obispo County Standard Specifications, as applicable.

Onsite exterior concrete flatwork, such as pedestrian sidewalks, may be supported directly on
subgrade soils prepared in accordance with the recommendations of this report. Subgrade
should be uniformly moisture-conditioned at or above optimum moisture content prior to
placing concrete.

If desired, 4 inches of Class 2 AB compacted to at least 90% relative compaction may be
used as an aggregate cushion below sidewalks and flatwork, but is not specifically required
from a geotechnical standpoint, assuming near-surface soils have a low expansion potential.

Exterior concrete flatwork should structurally independent of building foundations, except at
doorways. To reduce the potential for concrete cracking, exterior concrete flatwork could be
reinforced with No. 3 reinforcing bars spaced 18 inches center to center, each way.

Asphalt Concrete Pavement

We performed Resistance-Value (R-Value) testing on one selected soil sample in accordance
with California Department of Transportation Test Method 301. Our testing resulted in an
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6.13.2

6.13.3

6.14

6.14.1

6.14.2

R-Value of 73. Since R-Value test results can decrease significantly with relatively small
increases in fines content, to account for potential subgrade soil variation, we used an
R-Value of 50 for design.

We recommend the following alternative AC pavement sections for design. The project civil
engineer should determine the appropriate Traffic Index (TI) based on anticipated traffic
conditions. Table 6.13 provides alternative pavement sections based on various design TIs.
We can provide additional sections based on other Tls if necessary.

TABLE 6.13
FLEXIBLE PAVEMENT SECTIONS

Traffic Index
45 55 6.0 6.5
AC 2.5 3.0 3.5 4.0
AB 4.0 4.0 4.0 40
Total Section
Thickness 6.5 7.0 7.5 8.0

The recommended alternative pavement sections are based on the following assumptions:

1. Subgrade soil has an R-Value of 50.

2. Class 2 AB has a minimum R-Value of 78 and meets the requirements of Section 26 of
the latest Caltrans Standard Specifications.

3. Class 2 AB is compacted to 95% or higher relative compaction at or near optimum
moisture content. Prior to placing AC, the AB should be proof-rolled with a loaded water
truck to verify stability.

4. Asphalt concrete should conform to Section 39 of the latest Caltrans Standard
Specifications.

Drainage

Adequate drainage is imperative to reduce the potential for erosion and subsurface seepage.
Care should be taken to properly grade the finished surface around the building pad after the
structure and other improvements are in place, so that drainage water is directed away from
the building and toward appropriate drainage facilities. Final grade should slope a minimum
of 2% away from the structure.

Experience has shown that even with these provisions, subsurface seepage may develop in
areas where no such water conditions existed prior to site development. This is particularly
true where a substantial increase in surface water infiltration has resulted from an increase in
landscape irrigation.
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7.0 FURTHER GEOTECHNICAL SERVICES

7.1 Plan and Specification Review

We should review the improvement plans and specifications prior to final design submittal to assess
whether our recommendations have been properly implemented and evaluate if additional analysis
and/or recommendations are required.

7.2 Testing and Observation Services

The recommendations provided in this report are based on the assumption that we will continue as
Geotechnical Engineer of Record throughout the construction phase. It is important to maintain
continuity of geotechnical interpretation and confirm that field conditions encountered are similar to
those anticipated during design. If we are not retained for these services, we cannot assume any
responsibility for other’s interpretation of our recommendations or the future performance of the
project.
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8.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

The recommendations of this report pertain only to the site investigated and are based upon the
assumption that the soil conditions do not deviate from those disclosed in the investigation. If any
variations or undesirable conditions are encountered during construction, or if the proposed
construction will differ from that anticipated herein, Geocon should be notified so that supplemental
recommendations can be given. The evaluation or identification of the potential presence of hazardous
materials or environmental contamination was not part of the scope of services provided by Geocon.

This report is issued with the understanding that it is the responsibility of the owner or their
representative to ensure that the information and recommendations contained herein are brought to the
attention of the design team for the project and incorporated into the plans and specifications, and the
necessary steps are taken to see that the contractor and subcontractors carry out such recommendations
in the field.

The recommendations contained in this report are preliminary until verified during construction by
representatives of our firm. Changes in the conditions of a property can occur with the passage of time,
whether they are due to natural processes or the works of man on this or adjacent properties.
Additionally, changes in applicable or appropriate standards may occur, whether they result from
legislation or the broadening of knowledge. Accordingly, the findings of this report may be invalidated
partially or wholly by changes outside our control. Therefore, this report is subject to review and
should not be relied upon after a period of three years.

Our professional services were performed, our findings obtained, and our recommendations prepared in
accordance with generally accepted geotechnical engineering principles and practices used in this area
at this time. No warranty is provided, express or implied.
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APPENDIX A
FIELD EXPLORATION

Our geotechnical field investigation program was performed on October 31, 2008, and consisted of
drilling one exploratory boring (B5) and advancing three Cone Penetration Test (CPT) borings (CPT1
through CPT3) at the approximate locations shown on the Site Plan, Figure 2.

Exploratory borings were performed using a truck-mounted Mobile B-53 drill rig equipped with
8-inch outside diameter (OD) hollow-stem augers. Sampling was accomplished using a 140-pound,
automatic hammer with a 30-inch drop. Samples were obtained with a 3-inch OD, split spoon
(California Modified) sampler. The number of blows required to drive the samplers the last 12 inches
of the 18-inch sampling interval were recorded on the boring logs.

CPT borings were performed with a track-mounted, self-anchoring Geoprobe Model 6625CPT rig
with a 20-ton push capacity. The 10-cm® cone and 150-cm? friction sleeve were advanced at the
ASTM standard rate of 2 cm/second. Cone tip resistance (qy), sleeve friction (fs) and pore pressure (u)
was measured at 2-cm increments to the total depth of the boring. Soil behavior types were
determined using correlations developed by Robertson and Campanella (1986), Robertson (1990) and
Lunne, Robertson and Powell (1997).

Subsurface conditions encountered in the exploratory borings were visually examined, classified and
logged in general accordance with the American Society for Testing and Materials (ASTM) Practice
for Description and Identification of Soils (Visual-Manual Procedure D2488-90). This system uses
the Unified Soil Classification System (USCS) for soil designations. The logs depict soil and
geologic conditions encountered and depths at which samples were obtained. The logs also include
our interpretation of the conditions between sampling intervals. Therefore, the logs contain both
observed and interpreted data. We determined the lines designating the interface between soil
materials on the logs using visual observations, drill rig penetration rates, excavation characteristics
and other factors. The transition between materials may be abrupt or gradual. Where applicable, the
field logs were revised based on subsequent laboratory testing. Logs of the exploratory borings and
CPT borings are presented herein.
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fox: 650 854 0301
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Cone penetration testing and soil sampling methods description.

Rig Description
Our services are based on the state-of-the-art, Geoprobe Model 6625CPT rig, a limited-access,

self-anchoring, 20-ton push capacity, track-mounted push platform for dedicated Geotechnical
CPT applications with the unique and valuable added ability to quickly perform intermittent or
continuous soil sampling.

Weight = ~ 9,500 pounds

Surface load = ~ 4.5 psi

Push capacity = ~ 20 tons; self-anchoring achieved using 10- or 15-inch diameter helical soil
anchors driven 4- to 10-feet into the soil

Sampling hammer percussion rate = 32 Hz & 20,000 Ibs force/blow

Length = ~ 12 feet; Width =~ 7 feet

Height (folded) = 7 feet; Height (unfolded) = 14 feet

CPT Description

Our Geoprobe 6625CPT incorporates the Swedish-made Geotech AB Cone Penetration Testing
tools which meet the ASTM D-5778 Standard Test Method for Performing Electronic Friction
Cone and Piezocone Penetration Testing of Soils. Cones have 10 cm” tips and 150 cm” friction
sleeves, and include a porous filter and pressure sensor located in the u;, position directly behind
the cone. The cone and porous filter are saturated under vacuum with glycerin to promote rapid
equilibration with in-situ pore pressures. Cones are advanced at the ASTM standard rate of 2
cm/second. Baseline readings are performed both before and after each push to check for load
cell drift. The cone measures bearing (max load = 100 MPa ~ 1044 TSF), friction sleeve (max
load = 1.0 MPa ~ 10.4 TSF), and dynamic pore pressure (max load = 2.5 MPa ~ 363 psi) at 2 cm
or 4 cm intervals (client’s choice) and this data is plotted in real-time and recorded on a laptop
computer adjacent to the push platform. Holes are grouted upon completion of each push, or at
the end of each day, as site conditions and regulations warrant.

The basic equation to determine the depth to the free water surface from the pore pressure
dissipation test is;

Depth to phreatic surface = [Dissipation depth] — [equilibrium pore pressure / unit weight of H20
X unit conversation factor]

...where;

1) Surface elevation is always assumed to be 0 feet

2) Dissipation depth = the depth (feet) below surface elevation where the cone advancement
was paused while waiting for equilibrium pore pressure to be achieved

3) Equilibrium pore pressure = the pore pressure after an elapsed time where no increase or
decrease in pore pressure is occurring, in pounds per square inch (psi)

4) Unit weight of water = 62.3 pounds per cubic foot (Ib/ft"3)

5) Unit conversion factor (for dimensional analysis): 1 psi = 144 Ib/ft"3

CPT Inc. methods description.doc June 25, 2008



From the dissipation plots, simply read the dissipation depth and dissipated pressure for the
values to plug into the equation above. On the plots, pore pressure (psi) is on the abscissa and log
time (seconds) is on the ordinate.

Sampling Description
Geoprobe® brand Dual Tube Sampling Systems are efficient methods of collecting continuous

soil cores with the added benefit of a cased hole. Dual tube sampling uses two sets of probe rods
to collect continuous soil cores. One set of rods is driven into the ground as an outer casing (2.2
or 3.25 inches in diameter). These rods receive the driving force from the hammer and provide a
sealed hole from which soil samples may be recovered without the threat of cross contamination.
The second, smaller set of rods are placed inside the outer casing. The smaller rods hold a sample
liner in place as the outer casing is driven one sampling interval. The small rods are then retracted
to retrieve the filled liner. Soil samples are collected in 1.85-inch diameter or 1.125-inch
diameter clear PVC sample sheaths.

Interpretations
Soil behavior type (SBT), SPT N60 energy ratio, undrained shear strength, OCR, and unit

weights are calculated and/or are interpretations generated by the CPT-Pro software based on
empirical relationships derived in the following references;

P.K. Robertson, R.G. Campanella, D. Gillespie, and J. Greig, 1986, Use of Piezometer Cone Data,
Proceedings of the ASCE Specialty Conference In Situ *86: Use of In Situ Tests in Geotechnical
Engineering; pp. 1263-1280.

P.K. Roberston, 1990, Soil Classification Using the Cone Penetration Test, Canadian Geotechnical
Journal, 27(1), pp. 151-158.

T. Lunne, P.K. Robertson, and J.J.M. Powell, 1997, Cone Penetration in Geotechnical Practice,
Taylor and Francis Publishing.

CPT Inc. makes no recommendation on which soil behavior type analysis is “most-correct”. The
engineer should be aware of the limitations of using CPT data to derive soil behavior type and
other engineering parameters and is encouraged to review the above references to better
understand the applicability and limitations of CPT data. It is sometimes not possible to
determine soil type based solely on tip resistance, sleeve friction, and dynamic pore pressure
response, and confirmatory samples may be required.

Please do not hesitate to contact CPT Inc. if you have questions.

Sincerely,
John Rogie

President
California Push Technologies, Inc.
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clay

silty clay to clay
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silty sand to sandy silt

sand to silty sand

sand

gravelly sand to sand

very stiff fine grained (overconsolidated or cemented)
sand to clayey sand (overconsolidated or cemented)

Source: Robertson, PK., Campanella, R.G., Gillespie, D., and Greig, J., 1986, Use of Piezometer Cone Data.
Proceedings of the ASCE Specialty Conference In Situ 86: Use of In Situ Tests in Geotechnical Engineering.
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APPENDIX B
LABORATORY TESTING PROGRAM

Laboratory tests were performed in accordance with generally accepted test methods of the American
Society for Testing and Materials (ASTM) or other suggested procedures. Selected soil samples were
tested for their in-place dry density and moisture content, grain size distribution, plasticity
characteristics, corrosion parameters, and pavement support characteristics. Laboratory test results are

presented herein.

TABLE B1

SUMMARY OF CORROSION PARAMETERS
CALIFORNIA TESTS 643, 417 AND 422

Minimum .
Sample No. Dia;?]p(lﬁ[) pH Resistivity C(hlo;:()je S(ulfre:]t)e
P ' (ohm-cm) PP PP
B5-Bulk 0-3 8.2 1,900 36 4
TABLE B2
SUMMARY OF R-VALUE TESTS
Sample No. Average Dry Density Average Moisture R-Value at 300 psi
(pcf) Content (%) Exudation Pressure
B5-Bulk 102.8 14.1 73
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Sample ID Depth Liquid Plastic Plasticity Maximum %<#200 ovater, Dggity
(feet) Limit Limit Index (mm) Sieve (%) (pcf)

B5 15 17
B5 2.0 2.2 93.4
B5 4.0 4.4 916
B5 6.0 262 94.4
B5 9.5 42 27 15
B5 14.0 0.7
B5 14.5 25.8 97.9
B5 21.0 219 102.5
B5 205 45 21 24
B5 34.0 15.8
B5 34.5 10.7 111.9
B5 39.0 18
B5 263 107.4
B5 44.0 314 89.0
B5 44.5 41 22 19
B5 495 30.0 92.1

&

I GEOCON

Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800
Rancho Cordova, CA 95742
Telephone: (916) 852-9118

Fax: (916) 852-9132

Summary of Laboratory Results

Project: Oceano Dunes SVRA-Visitor Center
Location: Oceano, San Luis Obispo County, CA
Number: S9030-06-14A

Figure: B1
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Sample No. Liquid | Plastic |Plasticity #;/Sopgis:\,e, Unified Soil Classification Description
Limit Limit | Index
® B5-9.5 42 27 15 SILT (ML)
B5-29.5 45 21 24 LEAN CLAY (CL)
B5-44.5 4 22 19 LEAN CLAY (CL)

&

GEOCON

ATTERBERG LIMITS

Geocon Consultants, Inc.

3160 Gold Valley Drive, Suite 800
Rancho Cordova, CA 95742
Telephone: (916) 852-9118

Fax: (916) 852-9132

Project: Oceano Dunes SVRA-Visitor Center
Location: Oceano, San Luis Obispo County, CA
Number: S9030-06-14A

Figure; B2
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GRAIN SIZE IN MILLIMETERS
| COBBLES GRAVE", ,SAND , SILT OR CLAY
coarse fine coarse ‘ medium ‘ fine
Sample No. Classification LL PL Pl Cc | Cu
1® B5-1.5 POORLY GRADED SAND (SP) 1.04 | 1.49
X B5-34 SILTY SAND (SM)
A B5-39 POORLY GRADED SAND (SP) 0.98 | 2.05
Sample No. D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® B5-1.5 2 0.2 0.167 0.135 0.0 98.3 1.7
X B5-34 19 0.195 0.128 3.6 80.6 15.8
IA B5-39 12.5 0.267 0.184 0.13 0.5 97.7 1.8
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Geocon Consultants, Inc.
3160 Gold Valley Drive, Suite 800
Rancho Cordova, CA 95742
Telephone: (916) 852-9118
Fax: (916) 852-9132

GRAIN SIZE DISTRIBUTION

Project: Oceano Dunes SVRA-Visitor Center
Location: Oceano, San Luis Obispo County, CA
Number: S9030-06-14A

Figure: B3
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Liquefaction Hazard Analysis

Youd, T. L. etal - 2001

Project:  Oceano SVRA Visitor Center
Proj No:  S9030-06-14A
Location: CPT-1
Earthquake Variables Site Variables Slope and Free Face Variables rResuIls
10% Probability of exceedence in  |Water table depth: 4 ft Slope, S 0.0 % Liquified Layers:
50 Years. Thin Layer Corr.? Yes Face Height, H 0 (ft) Thickness: 13.6
Return Period: 474.56 Years e (cone diameter): 14 in Dist. to Face, L 0 (ft) t: 5.0
Amax 0.318 g Global Variables s Lateral Spread: 0.0
Magnitude: 6.64 M,, Tw 62.4 pcf
MSF 1.3654 Pa atmospheric pressure) 1.058 tsf
Min Grain Size: Sand Mixture H i L
FSumin,allowabe 1.0
Layer Top Bottom Soil Type 1 Oy o ] CSR|Use?| qc fs I Soil (dein)es CRR7s  CRR FS S, AH LD
(ft) (ft) pef tsf) tsf) (y.n)| (tsf tsf) Type (tsf) (in) (ft)
1 0.00 0.65 Granular 115 0.02 0.02 1.00 0.21 y 193 017 176 Sand 148.4 0.000
2 0.65 1.29 Granular 115 0.06 0.06 1.00 0.21 y 290 034 190 Sand 1415 0.000
3 1.29 1.94 Granular 115 0.09 0.09 1.00 0.21 y 717 039 147 Sand 228.2 0.000
4 1.94 2,59 Granular 115 0.13 0.13 1.00 0.21 y [1049 078 149 Sand 282.3 0.000
5 2,59 3.23 Granular 115 0.17 0.17 1.00 0.21 y [1279 110 152 Sand 303.6 0.000
6 3.23 3.88 Granular 115 0.20 0.20 099 021 y 884 135 184 Sand 216.0 0.000
7 3.88 4.00 Granular 115 0.23 0.23 099 021 Y. 56.1 1.01 _ 2.00 Sand 174.0 0.000
8 4.00 4.53 Granular 0.25 0.24 099 021 y 342 0.65 215 Sand Mixture 132.2
4.53 517 099 023 y 0.27
517 5.82 099 024 y 0.23
5.82 6.46 0.30 0.99 0.25 y 0.31
6.46 7.11 Granular 0.40 0.32 099 0.26 y 0.44
7.11 7.76 Granular 0.44 0.34 098 027 y 0.43
7.76 8.40 Granular 0.49 0.36 0.98 0.28 y 0.46
8.40 9.05 0.53 0.38 098 0.28 y 52.8 108.2
9.05 9.70 0.57 0.40 0.98 0.29 y 238 041 234 Sand Mixture 92.3
9.70 10.34 Granular 125 0.61 0.42 098 0.29 y 025 279 Silt Mixture 83.6
10.34  10.99 Granular 125 0.65 0.44 0.98  0.30 y 0.18 274 Silt Mixture 69.5
10.99 11.64 125 0.69 0.46 0.98 0.30 y 278 011 202 428 0.09 0.12 0.4 0.213 0.36
11.64 12.28 125 0.73 0.48 097 031 y 47.7 024 1.87 80.9 0.13 0.18 0.6 0.617 0.22
12.28 12.93 125 0.77 0.50 097 031 y 51.6 027 186 84.8 0.14 0.19 0.6 0.668 0.21
12.93 13.58 125 0.81 0.52 0.97 031 y 696 030 173 Sand 92.8 0.15 0.21 0.7 0.780 0.19
1358  14.22 125 0.85 054 097 032] y 1.205 0.05 0.000
14.22  14.87 125 0.89 0.56 0.97 0.32 y 816 0.55 178 Sand 118.0 0.23 0.32 1.191 0.06 0.000
P 14.87 15.52 125 0.93 0.58 097 032 y 695 046 184 Sand 102.9 0.18 0.25 0.8 0.935 0.16 0.000
26 15.52 16.16 125 0.97 0.60 0.97 032 y 46.7 050 210 and Mixture 90.1 0.15 0.20 0.6 0.741 0.20 0.000
27 16.16 16.81 125 1.01 0.62 0.96 0.32 y 415 025 202 70.5 0.11 0.15 0.5 0.487 0.24 0.000
28 16.81 17.45 125 1.05 0.64 096 0.33 y 381 020 203 63.9 0.10 0.14 0.4 0.413 0.26 0.000
29 17.45 18.10 125 1.09 0.66 0.96 y 398 020 201 64.2 0.10 0.14 0.4 0.416 0.26 0.000
30 18.10 18.75 125 113 0.68 0.96 33 y 538 026 1.90 76.3 0.12 0.17 0.5 0.558 0.23 0.000
31 18.75 19.39 125 117 0.70 0.96 33 y 396 031 212 70.3 0.11 0.15 0.5 0.484 0.24 0.000
32 19.39  20.04 125 121 0.72 0.96 33 y 358 028 217 66.8 0.11 0.15 0.4 0.445 0.25 0.000
33 20.04  20.69 125 1.25 0.74 0.96 33 y 415 035 214 729 0.12 0.16 0.5 0.515 0.23 0.000
34 2069 21.33 125 1.29 0.76 0.95 33 y 287 035 236 71.0 0.11 0.15 0.5 0.493 0.24 0.000
3 2133 2198 125 133 0.78 0.95 34 y 447 039 213 75.1 0.12 0.16 0.5 0.542 0.23 0.000
3 21.98 2263 125 1.37 0.80 0.95 0.34 y 70.2 037 185 87.1 0.14 0.19 0.6 0.700 0.20 0.000
2263 2327 141 0.82 095 0.34 y |[1629 058 146 173.0
38 2327 2392 Granular 125 1.45 0.84 095 0.34 y |[1746 109 158 Sand 183.3 0.000
39 2392 2457 Granular 125 1.50 0.86 094 034 y (1389 108 172 Sand 152.0 0.41 0.55 16 1.872 0.01 0.000
40 2457 2521 Granular 125 1.54 0.88 094 034 y |[1439 077 161 Sand 147.3 0.38 0.51 15 1.769 0.01 0.000
41 2521 2586 Granular 125 1.58 0.90 094 034 y [2159 089 141 Sand 219.1 0.000
42 2586 2651 Granular 125 1.62 0.92 094 034 y |[2412 117 142 Sand 242.2 0.000
43 26,51  27.15 Granular 125 1.66 0.94 093 034 y [250.0 153 147 Sand 248.4 0.000
44 27.15  27.80 Granular 125 170 0.96 093 034 y [2641 150 144 Sand 259.7 0.000
45 27.80 28.44 Granular 125 1.74 0.98 093 034 y |[2476 143 147 Sand 240.9 0.000
46 28.44  29.09 Granular 125 178 1.01 093 034 y [2220 113 147 Sand 213.6 0.000
47 29.09 29.74 Granular 125 1.82 1.03 092 034 y [296.8 112 129 Gravellysand  283.2 0.000
48 29.74 3038 Granular 125 1.86 1.05 092 034 y [2739 086 128 Gravellysand  258.6 0.000
49 30.38  31.03 Granular 125 1.90 1.07 092 034 y |[2775 205 152 Sand 259.5 0.000
50 31.03 3168 Granular 125 1.94 1.09 091 034 y |[2442 108 141 Sand 226.0 0.000
51 3168 3232 Granular 125 1.98 111 091 034 y [2543 133 145 Sand 233.2 0.000
52 3232 3297 Granular 125 2,02 113 091 034 y |[32563 157 135 Sand 296.1 0.000
53 3297 3362 Granular 125 2.06 115 090 033 y |[317.1 107 126 Gravellysand  286.0 0.000
54 3362 34.26 Granular 125 210 117 090 033 y [251.1 143 149 Sand 224.1 0.000
55 3426 3491 Granular 125 214 119 089 033 y [2019 135 161 Sand 178.3 0.000
56 3491 3556 Granular 125 218 121 089 033 y |[106.0 208 215 Sand Mixture 139.3 0.33 0.45 14 1.600 0.02 0.000
57 3556  36.20 Granular 125 222 123 0.88 0.33 y 97.8 169 214 Sand Mixture 125.4 0.26 0.36 11 1.325 0.04 0.000
58 36.20  36.85 Granular 125 2.26 125 088 0.33 y 26.7 151 296 Clay 125.6 0.000
59 36.85  37.49 Granular 125 2.30 127 0.87 033 y 450 149 261 Silt Mixture 118.7 0.000
60 3749 3814 Granular 125 234 129 087 033 N 408 1.02 257 Sand Mixture 98.1 0.000
61 38.14 3879 Granular 125 2.38 131 086 0.32 y 248 078 284 Silt Mixture 90.0 0.000
62 38.79 3943 Granular 125 242 133 0.86 0.32 y 157 042 3.00 Clay 68.9 0.000
63 39.43  40.08 Granular 125 2.46 135 085 0.32 y 235 053 278 Silt Mixture 74.9 0.000
64 40.08  40.73 Granular 125 251 137 085 0.32 n 388 093 259 Sand Mixture 92.4 0.000
65 40.73  41.37 Granular 125 2.55 139 0.84 0.32 y |[1286 198 204 Sand 136.3 0.32 0.43 14 1.539 0.02 0.000
66 4137 42,02 Granular 125 2,59 141 083 0.32 y |[1146 210 213 Sand Mixture 1338 0.30 0.41 13 1.488 0.02 0.000
67 42,02 4267 Granular 125 2.63 1.43 083 031 y 785 201 237 Sand Mixture 126.7 0.27 0.37 12 1.350 0.03 0.000
68 42,67 4331 Granular 125 2,67 1.45 082 031 y [1301 215 207 Sand Mixture 137.9 0.32 0.44 14 1572 0.01 0.000
69 4331  43.96 Granular 125 271 1.47 082 031 y |[1458 205 198 Sand 141.4 0.34 0.47 15 1.645 0.01 0.000
70 4396 4461 Granular 125 275 1.49 081 031 y 58.8 216 259 Sand Mixture 1333 0.30 0.41 13 1.478 0.02 0.000
71 4461 4525 Granular 125 279 151 080 031 y 67.8 1.95 247 Sand Mixture 1239 0.26 0.35 11 1.298 0.03 0.000
72 4525  45.90 Granular 125 283 153 0.80 0.30 y 369 214 292 Silt Mixture 136.0 0.000
73 4590  46.55 Granular 125 2.87 1.55 0.79 0.30 y 159 067 319 Clay 7.4 0.000
74 46.55  47.19 Granular 125 291 157 0.78 0.30 y 152 040 3.10 Clay 63.4 0.000
75 47.19  47.84 Granular 125 2,95 159 0.78 0.30 y 157 043 3.09 Clay 64.6 0.000
76 47.84  48.48 Granular 125 2,99 161 077 030 N 405 079 258 Sand Mixture 81.4 0.000
7 48.48  49.13 Granular 125 3.03 1.63 0.76 0.29 y [2332 226 173 Sand 183.0 0.000
78 49.13  49.78 Granular 125 3.07 1.65 0.76 0.29 y |[3305 467 175 Sand 261.4 0.000
79 49.78  50.42 Granular 125 311 167 075 0.29 y |[1434 354 220 Sand Mixture 161.8 0.000
80 50.42  51.07 Granular 125 3.15 1.69 0.74 029 y |[1325 152 198 Sand 117.7 0.23 0.32 11 1.185 0.04 0.000
81 51.07 5172 Granular 125 3.19 171 0.74 028 y [1251 203 211 Sand Mixture 124.9 0.26 0.36 13 1.316 0.02 0.000
82 51.72 5236 Granular 125 3.23 173 073 028 y 540 238 273 Silt Mixture 134.2 0.000
83 5236 53.01 Granular 125 3.27 175 072 028 y 179 098 3.27 Clay 85.6 0.000
84 53.01 5366 Granular 125 331 177 072 028 y 172 052 313 Clay 66.6 0.000
85 53.66  54.30 Granular 125 3.35 179 071 028 y 184 052 3.08 Clay 67.0 0.000
86 5430 54.95 Granular 125 3.39 181 071 027 y 184 052 3.09 Clay 66.6 0.000
87 54.95  55.60 Granular 125 343 1.83 0.70 027 y 266 0.67 288 Silt Mixture 74.8 0.000
88 55.60 56.24 Granular 125 3.47 1.86 0.69 027 y 328 1.04 285 Silt Mixture 89.6 0.000
89 56.24  56.89 Granular 125 3.52 1.88 069 027 N 64.4 154 250 Sand Mixture 102.8 0.000
90 56.89  57.54 Granular 125 3.56 1.90 0.68 0.26 y 950 281 242 Sand Mixture 1358 0.31 0.43 16 1.529 0.01 0.000
91 57.54 5818 Granular 125 3.60 1.92 0.68 0.26 y [2896 386 179 Sand 2153 0.000
92 58.18  58.83 Granular 125 3.64 1.94 0.67 0.26 y |[3421 342 164 Sand 236.0 0.000
93 58.83  59.47 Granular 125 3.68 1.96 0.67 0.26 y |[417.0 297 148 Sand 287.3 0.000
94 59.47  60.12 Granular 125 3.72 1.98 0.66 0.26 y |[4044 251 145 Sand 277.1 0.000
95 60.12  60.77 Granular 125 3.76 2.00 065 0.25 y |[3604 174 141 Sand 245.4 0.000
96 60.77 6141 Granular 125 3.80 2.02 065 0.25 y |[3693 366 1.62 Sand 251.0 0.000
97 6141  62.06 Granular 125 3.84 2.04 0.64 025 y |[347.0 308 161 Sand 235.2 0.000
98 62.06 6271 Granular 125 3.88 2.06 0.64 025 y (3187 173 149 Sand 213.4 0.000
929 62.71  63.35 Granular 125 3.92 2.08 063 025 y |[371.2 239 149 Sand 2477 0.000
100 63.35 _ 64.00 Granular 125 3.96 2.10 0.63 0.25 y [4474 375 152 Sand 297.6 0.000
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Liquefaction Hazard Analysis

Youd, T. L. etal - 2001

Project:  Oceano SVRA Visitor Center
Proj No:  S9030-06-14A
Location: CPT-2
Earthquake Variables Site Variables Slope and Free Face Variables rResuIls
10% Probability of exceedence in  |Water table depth: 4 ft Slope, S 0.0 % Liquified Layers: 6
50 Years. Thin Layer Corr.? Yes Face Height, H 0 (ft) Thickness: 8.9
Return Period: 474.56 Years e (cone diameter): 14 in Dist. to Face, L 0 (ft) t: 3.0
Amax 0.318 g Global Variables s Lateral Spread: 0.0
Magnitude: 6.64 M,, Yw 62.4 pcf
MSF 1.3654 Pa atmospheric pressure) 1.058 tsf
Min Grain Size: Sand Mixture H i L
FSumin,allowabe 1.0
Layer Top Bottom Soil Type 1 Oy o ] CSR|Use?| qc fs I Soil (dein)es CRR7s  CRR FS S, AH LD
(ft) (ft) pef tsf) tsf) (y.n)| (tsf tsf) Type (tsf) (in) (ft)
1 0.00 0.81 Granular 115 0.02 0.02 1.00 0.21 y |[151.6 062 096 Gravellysand  966.6 0.000
2 0.81 1.62 Granular 115 0.07 0.07 1.00 0.21 y 67.4 1.09 179 Sand 272.4 0.000
3 1.62 242 Granular 115 0.12 0.12 1.00 0.21 y 593 074 181 Sand 188.1 0.000
4 242 3.23 Granular 115 0.16 0.16 1.00 0.21 y |[100.7 085 158 Sand 242.3 0.000
5 3.23 4.00 Granular 115 0.21 0.21 099 021 Y. 770 123 187 Sand 2118 0.000
6 4.00 4.04 Granular 125 0.23 0.23 099 021 y 81.0 0.95 1.80 Sand 180.9 0.000
7 4.04 4.85 Granular 125 0.26 0.24 099 022 y 637 1.03 194 Sand 175.6 0.000
8 4.85 5.66 Granular 125 0.31 0.27 099 023 y 260 0.68 234 Sand Mixture 133.0 0.30 0.41 17 1.473 0.01 0.000
9 5.66 6.46 Granular 125 0.36 0.29 099 025 y 529 051 1.89 Sand 122.4 0.25 0.34 14 1.270 0.02 0.000
10 6.46 7.27 Granular 125 0.41 0.32 099 0.26 y 563 0.62 1.93 Sand 127.6 0.27 0.37 14 1.368 0.02 0.000
11 7.27 8.08 Granular 125 0.46 0.35 098 027 y 675 058 1.81 Sand 131.3 0.29 0.40 15 1.439 0.02 0.000
12 8.08 8.89 Granular 125 0.51 0.37 098 0.28 y 80.7 0.69 179 Sand 140.6 0.34 0.46 17 1.627 0.01 0.000
13 8.89 9.70 Granular 125 0.56 0.40 098 0.29 y 625 0.67 192 Sand 125.7 0.26 0.36 13 1.331 0.03 0.000
14 9.70 10.51 Granular 125 0.61 0.42 098 0.29 y 710 046 178 Sand 1153 0.22 0.30 1.0 1.141 0.07 0.000
15 1051 1131 Granular 125 0.66 0.45 0.98 0.30 y 788 046 173 Sand 120.1 0.24 0.33 11 1.228 0.05 0.000
16 1131 1212 Granular 125 0.71 0.47 098 0.30 y 810 061 178 Sand 128.3 0.28 0.38 12 1.382 0.03 0.000
17 1212 1293 Granular 125 0.76 0.50 097 031 y |[11562 072 163 Sand 157.8 0.45 0.61 20 2.005 0.00 0.000
18 1293 1374 Granular 125 0.81 0.52 097 031 y [1035 086 175 Sand 148.4 0.38 0.52 17 1.794 0.01 0.000
19 13.74 1455 Granular 125 0.86 0.55 097 032 y 87.0 0.69 1.80 Sand 129.0 0.28 0.38 12 1.395 0.03 0.000
15.35 0.57 y 84.7 0.61 Sand 1218
2. 15.35 16.16 Granular 0.60 0.97 0.32 y 52.7 079 214 Sand Mixture 109.1 0.20 0.27 1.036 0.15
102 062 096 032] y 1363 0.04
23 16.97 17.78 1.07 0.65 096 0.33 y 872 064 181 S: 118.6 0.23 0.32 10 1.200 0.08
2 17.78 18.59 112 0.67 0.96 y 86.6 067 1.83 117.4 0.23 031 10 1.179 0.09
25 18.59 19.39 117 0.70 0.96 y 472 055 215 0.14 0.20 0.6 0.720 0.25
26 19.39  20.20 1.22 0.72 0.96 y 817 038 174 0.15 0.21 0.6 0.783 0.24
y [970 078 18 1232 025 035 1.285 0.06
28 21.01 1.32 0.78 0.95 y 64.7 0.69 204 98.9 0.17 0.23 0.7 0.872 0.23
29 21.82 1.37 0.80 0.95 y 554 049 2.06 84.0 0.14 0.18 0.5 0.656 0.26
. Granular ; . y .
31 2343 2424 Granular 125 1.47 0.85 095 0.34 y |[1586 145 172 Sand 175.1 0.000
32 2424 25.05 Granular 125 1.52 0.88 094 034 y |[1645 108 162 Sand 169.3 0.000
33 25.05 2586 Granular 125 157 0.90 094 034 y |2484 162 149 Sand 252.7 0.000
34 2586  26.67 Granular 125 1.62 0.93 094 034 y |[2443 204 157 Sand 245.1 0.000
35 26.67  27.47 Granular 125 167 0.95 093 034 y |[2463 222 160 Sand 243.7 0.000
36 27.47 2828 Granular 125 172 0.98 093 034 y |[2246 219 166 Sand 2211 0.000
37 2828 29.09 Granular 125 177 1.00 093 034 y [1729 110 162 Sand 166.2 0.000
38 29.09  29.90 Granular 125 1.82 1.03 092 034 y |[1852 100 155 Sand 175.8 0.000
39 2990 3071 Granular 125 1.87 1.05 092 034 y [1925 074 146 Sand 180.6 0.000
40 30.71 3152 Granular 125 1.92 1.08 091 034 y [207.8 150 160 Sand 192.7 0.000
41 3152 3232 Granular 125 197 110 091 034 y |[1127 200 208 Sand Mixture 144.3 0.36 0.49 15 1.704 0.02 0.000
42 3232 3313 Granular 125 2,03 113 090 0.34 y |[2709 409 177 Sand 266.2 0.000
43 33.13 3394 Granular 125 2.08 115 090 033 y |[3346 384 162 Sand 300.8 0.000
44 3394 3475 Granular 125 213 118 089 033 y |[3357 376 161 Sand 298.5 0.000
45 3475 3556 Granular 125 218 121 089 033 y |[2754 348 171 Sand 252.7 0.000
46 3556  36.36 Granular 125 223 123 0.88 0.33 y |[3958 449 158 Sand 345.0 0.000
47 36.36  37.17 Granular 125 228 1.26 088 0.33 y |[4535 543 157 Sand 3915 0.000
48 3717 37.98 Granular 125 233 128 0.87 033 y |[4258 342 145 Sand 363.7 0.000
49 37.98 3879 Granular 125 2.38 131 086 0.33 y [2350 190 163 Sand 198.0 0.000
50 38.79  39.60 Granular 125 243 133 086 0.32 y |[158.8 229 194 Sand 158.7 0.45 0.62 19 2.026 0.00 0.000
51 39.60  40.40 Granular 125 248 1.36 085 0.32 y 36.6 152 278 Silt Mixture 119.9 0.000
52 4040 4121 Granular 125 253 1.38 0.84 0.32 y 16,5 060 3.07 Clay 785 0.000
53 4121 42,02 Granular 125 2,58 141 0.84 0.32 y 169 037 294 Clay 64.4 0.000
54 42,02 4283 Granular 125 2.63 1.43 083 031 y 269 064 276 Silt Mixture 79.5 0.000
55 42.83  43.64 Granular 125 2.68 1.46 082 031 y 172 037 294 Clay 63.3 0.000
56 4364 4444 Granular 125 273 1.48 081 031 y 183 033 288 Silt Mixture 60.2 0.000
57 44.44 4525 Granular 125 278 151 080 031 y 19.0 045 294 Silt Mixture 67.8 0.000
58 4525  46.06 Granular 125 283 153 0.80 0.30 y 189 051 298 Clay 71.2 0.000
59 46.06  46.87 Granular 125 2.88 1.56 0.79 0.30 y 192 049 297 Clay 69.4 0.000
46.87 2.93 1.58 0.78 y 66.4 0.60 217 i 7 0.16 0.5 0.516
47.68 2.99 1.61 0.77 y 632 121 239 0.16 0.22 0.8 0.830
48.48 3.04 1.64 0.76  0.29 y 255 0.95 296
49.29 3.09 1.66 0.75 0.29 y 424 033 234 Sand Mixture 0.10 0.13 () 0.3
64 50.10 5091 Granular 125 3.14 1.69 075 0.29 y [1469 152 1091 Sand 124.6 0.26 0.35 12 1.310 0.03 0.000
65 5091 51.72 Granular 125 3.19 171 0.74 028 y [2922 360 174 Sand 2259 0.000
66 51.72 5253 Granular 125 3.24 174 073 028 y 69.6 282 261 Silt Mixture 143.6 0.000
67 52,53 53.33 Granular 125 3.29 176 072 028 y 286 1.01 293 Silt Mixture 90.5 0.000
68 5333 54.14 Granular 125 3.34 179 071 028 y 219 055 296 Clay 69.3 0.000
69 54.14 5495 Granular 125 3.39 181 071 027 y 230 068 299 Clay 75.1 0.000
70 5495 5576 Granular 125 3.44 1.84 070 027 y 199 063 3.09 Clay 71.9 0.000
71 56.76  56.57 Granular 125 3.49 1.86 069 027 y 200 057 3.06 Clay 68.9 0.000
72 56.57  57.37 Granular 125 3.54 1.89 0.68 027 y 29.7 0.60 278 Silt Mixture 70.5 0.000
73 57.37  58.18 nular 125 3.59 1.91 0.68 y Sand Mixture
74 58.18  58.99 Granular 125 3.64 1.94 0.67 0.26 y [2095 631 218 Sand Mixture 2107 0.000
75 58.99  59.80 Granular 125 3.69 1.96 0.66 0.26 y 76.6 4.89 276 Silt Mixture 183.9 0.000
76 59.80  60.61 Granular 125 3.74 1.99 0.66 0.26 y |[113.0 396 243 Sand Mixture 158.7 0.45 0.62 24 2.026 0.00 0.000
7 60.61 6141 Granular 125 3.79 2.01 065 0.25 y 56.1 3.74 290 Silt Mixture 159.1 0.000
78 6141 6222 Granular 125 3.84 2.04 0.64 025 y 813 3.65 264 Silt Mixture 153.7 0.000
79 6222 63.03 Granular 125 3.89 2.07 0.64 025 y |[211.2 441 206 Sand Mixture 178.9 0.000
80 63.03 63.84 Granular 125 3.94 2.09 063 025 y |[1480 312 218 Sand Mixture 141.1 0.34 0.47 19 1.638 0.00 0.000
81 63.84  64.65 Granular 125 4.00 212 063 024 y [1351 221 214 Sand Mixture 120.5 0.24 0.33 14 1.236 0.02 0.000
82 64.65 65.45 Granular 125 4.05 214 062 024 y |[161.4 288 210 Sand Mixture 138.6 0.33 0.45 18 1.586 0.00 0.000
83 65.45 66.26 Granular 125 4.10 217 062 024 y [2325 372 19 Sand 174.8 0.000
84 66.26  67.07 Granular 125 4.15 219 061 024 y |[2532 412 193 Sand 186.8 0.000
85 67.07 67.88 Granular 125 4.20 222 061 024 y |[21568 590 216 Sand Mixture 194.4 0.000
86 67.88  68.69 Granular 125 4.25 224 0.60 0.24 y [189.2 116 173 Sand 1245 0.26 0.35 15 1.309 0.02 0.000
87 68.69  69.49 Granular 125 4.30 227 0.60 0.23 y |[240.0 483 203 Sand 186.0 0.000
88 69.49  70.30 Granular 125 4.35 229 059 023 y 96.4 253 243 Sand Mixture 120.3 0.24 0.33 14 1231 0.02 0.000
89 7030 7111 Granular 125 4.40 232 059 023 y |[149.7 223 209 Sand Mixture 120.2 0.24 0.33 14 1.229 0.02 0.000
90 7111 7192 Granular 125 4.45 234 058 023 y |[1665 216 201 Sand 1239 0.26 0.35 15 1.298 0.02 0.000
91 7192 7273 Granular 125 4.50 237 058 023 y |[2541 435 196 Sand 182.5 0.000
92 7273 7354 Granular 125 4.55 239 058 023 y [2958 418 185 Sand 198.6 0.000
93 7354 7434 Granular 125 4.60 242 057 022 y [296.9 247 167 Sand 184.3 0.000
94 7434 7515 Granular 125 4.65 2.44 057 022 y |[4234 533 170 Sand 265.8 0.000
95 75.15  75.96 Granular 125 4.70 2.47 056 0.22 y |[3538 723 193 Sand 244.4 0.000
96 7596  76.77 Granular 125 4.75 249 056 0.22 y |[3181 685 198 Sand 2255 0.000
97 76.77  77.58 Granular 125 4.80 2.52 056 0.22 y |[378.0 359 164 Sand 228.7 0.000
98 7758 7838 Granular 125 4.85 255 055 0.22 y |[2541 297 184 Sand 164.1 0.000
929 78.38  79.19 Granular 125 4.90 257 055 0.22 y [2393 308 190 Sand 157.5 0.44 0.61 28 1.999 0.00 0.000
100 79.19  80.00 Granular 125 4.95 2.60 055 0.22 y [3089 187 157 Sand 187.0 0.000

Liquefaction CPT-2
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Liquefaction Hazard Analysis

Youd, T. L. etal - 2001

Project:  Oceano SVRA Visitor Center

Proj No:  S9030-06-14A

Location: CPT-3

Earthquake Variables Site Variables Slope and Free Face Variables rResuIls

10% Probability of exceedence in  |Water table depth: 4 ft Slope, S 0.0 % Liquified Layers: 6
50 Years. Thin Layer Corr.? Yes Face Height, H 0 (ft) Thickness: 13.7

Return Period: 474.56 Years e (cone diameter): 14 in Dist. to Face, L 0 (ft) t: 3.1

Amax 0.318 g Global Variables s Lateral Spread: 0.0

Magnitude: 6.64 M,, Tw 62.4 pcf

MSF 1.3654 Pa atmospheric pressure) 1.058 tsf

Min Grain Size: Sand Mixture H i L
FSumin,allowabe 1.0
Layer Top Bottom Soil Type 1 Oy o ] CSR|Use?| qc fs I Soil (dein)es CRR7s  CRR FS S, AH LD
(ft) (ft) pef tsf) tsf) (y.n)| (tsf tsf) Type (tsf) (in) (ft)
1 0.00 0.81 Granular 115 0.02 0.02 1.00 0.21 n 0.0 0.00 ##HHHH# #VALUE! HVALUE! ##HHH# 0.000
2 0.81 1.62 Granular 115 0.07 0.07 1.00 0.21 0.0 0.00 #HHHH# #VALUE! H#VALUE! ##HHH# 0.000
3 1.62 242 Granular 115 0.12 0.12 1.00 0.21 839 068 157 Sand 239.1 0.000
4 242 3.23 Granular 115 0.16 0.16 1.00 0.21 123.0 211 177 Sand 320.3 0.000
5 3.23 4.00 Granular 115 0.21 0.21 099 021 88.7 159 187 Sand 244.1 0.000
6 4.00 4.04 Granular 125 0.23 0.23 099 021 632 134 201 Sand 199.4 0.000
7 4.04 4.85 Granular 125 0.26 0.24 099 022 1134 110 165 Sand 223.2 0.000
8 4.85 5.66 Granular 125 0.31 0.27 099 023 1148 177 179 Sand 251.6 0.000
9 5.66 6.46 Granular 125 0.36 0.29 099 025 519 117 213 Sand Mixture 166.9 0.000
10 6.46 7.27 Granular 125 0.41 0.32 099 0.26 925 0.84 173 Sand 167.8 0.000
11 7.27 8.08 Granular 125 0.46 0.35 098 027 756 1.01 1.90 Sand 161.1 0.000
12 8.08 8.89 Granular 125 0.51 0.37 098 0.28 712 074 186 Sand 139.4 0.33 0.45 16 1.602 0.01 0.000
Granular 125 0.56 0.40 0.65 123.2 0.25 0.35 1.2 1.285

Granular
22 16.16  16.97 Granular
Granular

17.78

18.59
2 19.39
2 20.20
2 21.01
2 21.82
3 22.63
3. 23.43 / Gra
3. 25.05 2586 Granular

2586  26.67 Granular
35 26.67  27.47 Granular
36 27.47 2828 Granular
37 2828 29.09 Granular
38 29.09  29.90 Granular
39 2990 3071 Granular
40 30.71 3152 Granular

3152 3232 Granular

32.3 33.13

33.13  33.94

3394 3475 Granular
45 3475 3556 Granular
46 3556  36.36 Granular
47 36.36  37.17 Granular
48 3717 37.98 Granular
49 37.98 3879 Granular
50 38.79  39.60 Granular
51 39.60  40.40 Granular
52 4040 4121 Granular
53 4121 42,02 Granular
54 42,02 4283 Granular
55 42.83 4364 Granular
56 43.64  44.44 Granular
57 44.44 4525 Granular
58 4525  46.06 Granular
59 46.06  46.87 Granular
60 46.87  47.68 Granular
61 47.68  48.48 Granular
62 48.48  49.29 Granular
63 4929  50.10 Granular
64 50.10 5091 Granular
65 5091 5172 Granular
66 51.72  52.53 nular
67 52,53 53.33 Granular
68 53.33 54.14 Granular
69 54.14 5495 Granular
70 5495 5576 Granular
71 56.76  56.57 Granular
72 56.57  57.37 Granular
73 57.37 5818 Granular
74 58.18  58.99 Granular
75 58.99  59.80 Granular
76 59.80  60.61 Granular
7 60.61 6141 Granular
78 6141 6222 Granular
79 6222 63.03 Granular
80 63.03 63.84 Granular
81 63.84  64.65 Granular
82 64.65 65.45 Granular
83 65.45 66.26 Granular
84 66.26  67.07 Granular
85 67.07 67.88 Granular
86 67.88  68.69 Granular
87 68.69  69.49 Granular
88 69.49  70.30 Granular
89 7030 7111 Granular
90 7111 7192 Granular
91 7192 7273 Granular
92 7273 7354 Granular
93 7354 7434 Granular
94 7434 7515 Granular
95 75.15  75.96 Granular
96 7596  76.77 Granular
97 76.77  77.58 Granular
98 7758 7838 Granular
929 78.38  79.19 Granular
100 79.19  80.00 Granular
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125 3.29
125 3.34
125 3.39
125 3.44
125 3.49
125 3.54
125 3.59
125 3.64
125 3.69
125 3.74
125 3.79
125 3.84
125 3.89
125 3.94
125 4.00
125 4.05
125 4.10
125 4.15
125 4.20
125 4.25
125 4.30
125 4.35
125 4.40
125 4.45
125 4.50
125 4.55
125 4.60
125 4.65
125 4.70
125 4.75
125 4.80
125 4.85
125 4.90
125 4.95

0.60 097 032
0.62 096 0.32

0.67 0.96

0.70 0.96

0.72 0.96

0.75 0.95

0.78 0.95

0.80 0.95

0.83 0.95

0.85 0.95

0.88 0.94 0.34
0.90 0.94 0.34
0.93 094 034
0.95 093 034
0.98 093 034
1.00 093 034
1.03 092 034
1.05 092 034
1.08 091 034
1.10 091 0.34
113 090 0.34
1.15 0.90 0.33
118 089 033
121 089 033
123 0.88 0.33
1.26 088 0.33
128 0.87 033
131 086 0.33
133 086 0.32
1.36 085 0.32
1.38 0.84 0.32
141 0.84 0.32
1.43 083 031
1.46 082 031
1.48 081 031
151 080 031
153 0.80 0.30
1.56 0.79 0.30
1.58 0.78 0.30
161 0.77 0.30
164 0.76 0.29
1.66 075 0.29
1.69 075 0.29
171 0.74 0.28
1.74 0.73
176 072 028
179 071 028
181 071 027
1.84 070 027
1.86 069 027
1.89 0.68 0.27
191 0.68 0.26
1.94 0.67 0.26
1.96 0.66 0.26
1.99 0.66 0.26
2.01 065 0.25
2.04 0.64 025
2.07 0.64 025
2.09 063 025
212 063 024
214 062 024
217 062 024
219 061 024
222 061 024
224 0.60 0.24
227 0.60 0.23
229 059 023
232 059 023
234 058 023
237 058 023
239 058 023
242 057 022
2.44 057 022
2.47 056 0.22
249 056 0.22
2.52 056 0.22
255 055 0.22
257 055 0.22
2.60 055 0.22

R T I ]

101.2 0.83
815 0.76

88.2 0.65
79.8 0.76
88.8 0.73
713 065
89.5 0.72
85.4 0.80
67.1 081
37.0 0.81
11.0 034
84.7 0.47
219.0 1.09
2728 3.04
2308 271
3509 1.55
206.1 2.86
129.7 1.32
297.3 165
1189 118
56.3 1.40
96.6 1.15
1909 1.10
4336 3.23
432.3 6.93
4476 6.21
4454 566
5717 331
465.4 4.83
4458 7.08
351.7 5.05
187.8 3.63
436 221
20.1 0.86
16.3 041
146 0.39
169 035
179 035
183 0.38
182 042
18.8 045
183 054
176 054
15.7 040

2785 3.63
103.3 4.44
248 0.90
195 043
223 0.61
235 0.70
232 072
38.0 0.69
22.7 0.66
21.1 0.56
22.1 054
136.3 1.65
380.9 6.51
282.6 8.44
286.2 5.44
281.6 4.60
2423 4.18
2353 233
2265 4.72
2731 4.46
2505 3.13
2104 257
1772 215
2734 321
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Liquefied Layers: 6
Thickness: 13.7 feet
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