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Attention: Mr. Michael Walline

SUBJECT:  Due Diligence Investigation of Borchard Property (bounded on
North by Doris Ave, East by Ventura Road, South by Teal Club Road,
West by Patterson Road), City of Oxnard, California

Mr. Walline:

In accordance with your reéuest, our firm has undertaken a prelirnjnary study of the
geotechnical conditions at the subject property. Our purpose was to evaluate the geotechnical
feasibility of developing the site for residential use. We have performed a preliminary assessment
of the distribution and engineering characteristics of the earth materials that occur at the site so that
we might assess their impact upon the proposed development of the property.

The scope of work for this project included the following tasks:

+ mapping of the site and its immediate vicinity,

+ logging and sampling of two exploratory borings excavated with a truck-
mounted rotary mud auger rig;

¢ logging of two Cone Penetrometer Test (CPT) soundings,

* selected laboratory testing of the retrieved samples,

¢ review of previous work which was judged both pertinent to our purpose and
readily available to our office,

 soil engineering analysis of the assembled data,

» preparation of this report.

Field data and the approximate locations of exploratory excavations are shown on the

enclosed Plot Map (Plate 2). Descriptions of the materials encountered in the exploratory
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excavations are provided on the enclosed logs (Plates B.1 to B.2, and CPTI to CPT2). Pertinent
- laboratory test results are also provided herein. Our findings are presented in the following sections,
followed by a discussion of these findings and geotechnical recommendations.

SITE DESCRIPTION

The 118-acre site is an L-shaped property bounded on the north by Doris Avenue, east by

* Ventura Road, south by Teal ClubRoad, west by North Patterson Road. The site is accessed by dirt

roads on the perimeter of the property. Open drainage ditches skirt these access roads. Residentia]
and agricultural buildings exist near the southwest corner of Ventura Road and Doris‘ Avenue.

The siteis generally level, and is currently used for growin g celery. Topographic relief in the

region is to the southwest. Agricultural property in this area of Oxnard typically hasrows of drainage

tiles in the subgrade to facilitaté drainage. These tiles likely transfer the irrigation water laterally

offsite. The tiles may have open ends that allow offsite water to access the site through the drains.

EARTH MATERIALS

The earth materials encountered at the site consist of alluvial fan deposits to the maximum
depths explored. The upper two to three feet have been disturbed by agricultural operations. These
soils are typically sandy silt and silty sand in a loose condition. Below this upper zone are silt
mixtures of clayey silt and silty clay transitioning to predominantly clay by the depth of seven feet.
Below seven feet the clay has thin layers of silty clay/clayey silt. These fine-grained materials are

. medium stiff to very stiff. Silty sand to clean sand was encountered at a depth of 30 feet in CPT1 and
+ 20 feetin CPT2. This sand is apbroximateiy 20 feet thick in these soundings and very dense. Below
the sand is a thin clay layer approximately two feet thick which is very stiff to hard, underlain by

more very dense silty sand/sandy silt.
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GROUNDWATER
Groundwater was encountered in our explorations at a depth of approximately eight to ten
feet. High historical groundwater is noted at being this same depth range (CGS, SHZR 052).
Groundwater and wet soils may impact grading and utility construction at the site.

FAULTING AND SEISMICITY

The subject site contains no known active or potentially active faults, nor is it within an
Alquist-Priolo Fault Rupture Hazard Zone. Therefore, the potential for ground rupture is considered
very low. However, the property is situated within the seismically active Southern California region
and ground shaking is likely to occur due to earthquakes caused by movement along nearby faults.

One method of seismic design is to utilize the Static Force procedure (structures less than five
stories) presented in the Uniform Building Code (UBC), which can be used to estimate base
shear/on-site acceleration based upon site location, occupancy classifications, and the planned
structural system. For the 1997 UBC this site has a Seismic Zone Factor, Z of 0.4 (Tbl 16-I), the Soil
Profile Type is considered S, (Tbl 16-J. The local controlling fault is considered the Oak Ridge
(Onshore) Fault and the Seismic Source Type is considered B (Tbl 16-U). The Near Source Factors
are estimated as N, of 1.3 and N, of 1.6 (Tbl 16-S & 16-T).

Another method of seismic design is to assess the potential on-site ground acceleration based
upon a site's proximity to specific, known faults. This relies upon prediction of a maximum
earthquake for each fault considered, relationships that characterize the diminution of ground
response with distance from the causative event, and relationships that assess impact of site-
characteristics upon ground response; One commonly used method of estimating possible on-site

accelerations is the probabilistic seismic hazard analysis method. Probabilistic information is
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discussed below. Analyses summaries are attached in the Seismicity Appendix, Appendix A.
Probabilistic Seismic Hazard Analyses

We have employed the “Simple Prescribed Parameter Value” Method (SPPV) for estimating
the peak groﬁnd acceleration (PGA) for a 10 percent exceedance probability for an exposure period
of 50 years (UBC Design-Basis Earthquake, 475 year return period). As discussed in CGS Seismic
Hazard Evaluation Reports, the attenuation relationships of Boore et.al. (1997), Campbell (1997),
Sadigh et.al. (1997), and Youngs et.al. (1997) were utilized to generate PGA maps. We have
reproduced Figures from Seismic Hazard Evaluation Report 052 (for the Oxnard 7.5 Minute
Quadrangles) in Appendix A to illustrate the project location with respect to SPPV PGA values for
alluvium conditions. As seen, a peak ground acceleration of 0.62g is estimated for a UBC design-

level event. A design earthﬁuake magnitude of M,=6.9 is the predominant earthquake, per Figure

3.4 of Seismic Hazard Zone Report 052. Figure 3.5 of SHZR 052 indicates the PGA magnitude-
weighted to an M,=7.5 earthquake is estimated as 0.48 g (this is referred to as “liquefaction
opportunity’),
Seismic Discussion

The methodology in the Uniform Building Code has been to protect and preserve life and
limb. Building designs using previous UBC codes (pre-1997) has apparently been successful in that
regard. With the acceptance of the 1997 UBC, the seismic design of structures has generally become
more conservative. On that basis, we recommend minimum structural design be in compliance with
the seismic design provisions of the UBC. Though still not performance based, this most recent
Building Code will enhance performance over designs based on previous codes.

Design per the UBC (and hence adoption of the philosophy that life and limb need be
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protected) is commensurate with the local building ordinance. Being that higher standards of design
(i.e. that intend .to minimize property damage in the case of a much less likely event) have not been
adopted by the governing agency (which is responsible for setting such standards), use of a higher
acceleration (than provided by the UBC) is discretionary.

LABORATORY TESTING

Undisturbed and bulk samplés of soil and rock materials encountered at the site were
collected during the course of our fieldwork, Selected laboratory tests completed on the retrieved
samples are described below:

Moisture-Density

The field moisture content and dry unit weight were determined for each undisturbed sample.
Dry unit weight is expressed in pounds per cubic foot and the moisture content represents a
percentage of the dry unit weight. This test data is presented in the attached boring‘logs.
Consolidation Test

Settlement predictions of the soil's behavior under load are made on the basis of
consolidation tests. A one-inch high sample is loaded in a geometric progression and the resulting
deformation is recorded at selected time intervals. Porous stones are placed in contact with the
sample (top and bottom) to permit addition and release of pore fluid. The sample is inundated at a
selected load during the progression. Selected samples had data recorded at timed intervals for
specific loads to obtain data for time-rate evaluations. Results are plotted on the enclosed
Consolidation-Pressure Curves (Plates C1,025 to C2.10).

Particle Size Analysis

The distribution of various particle sizes in selected representative samples was determined
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using both mechanical sieves and hydrometer tests. The percentage and distribution of particles
larger than a #200 sieve (0.075 mm) are determined using mechanical processes. Particle
distributions for fine-grained soils are determined using hydrometer methods. The particle
distribution is presented as the relative percentages of sand, silt and clay particles in each sample
tested. The results are presented on the attached boring logs and illustrated on Plate PS.1.

HYDROCONSOLIDATION POTENTIAL

Hydroconsolidation is a condition where dry or moist soils undergo settlement upon being
wc’tted. In many cases no additional surcharge load is necessary to trigger the hydroconsolidation,
| The subsurface materials at the site are wet due to the shallow groundwater. None of the
samples tested experienced significant consolidation upon inundation. Based on our data, we
consider the alluvial materials to have a low potential for hydroconsolidation.
LIQUEFACTION POTENTIAL

Liquefaction is a condition where the soil undergoes continued deformation at a constant
low residual stress due to the build-up of high porewater pressures. The possibility of liquefaction
occurring ata given site is dependent upon the occurrence of a significant earthquake in the vicinity;
éufficient grbundwater to cause high pore pressures; and on the grain size, relative density, and
confining pressures of the soil at the site.

The site is located within a State designated Liquefaction Hazard Study Zone. Therefore, as
partofinvestigation we have performed this preliminary analyses of the liquefaction potential on the
site. We have pefformed 2 CPT soundings and 1 deep boring to obtain subsurface data. Based upon
our subsurface information, groundwater is present on the site within the upper fifty feet of the soil

profile, Only thin zones of coarse-grained soils were encountered in a medium-dense state.
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Therefore, only thin zones of material have a potential to liquefy. This is illustrated in our exhibits
in Appendix B.

To address the possible impacts of liquefaction, the practice Qf geotechnical engineering
currently has available methods of approximating the potential liquefaction-induced settlement,
lateral spreading, and the possibility of surface manifestations. |
Liquefaction-Induced Settlement Potential

The potential for iiquefaction—induced settlement has been evaluated using the procedures
proposed by Tokimatsu and Seed (1987). Our analysis indicates the potential settlement due to a
design-leve] earthquake would be on the order of 1/4 inch or less. Regommended design settlement
values are discussed subsequent to the Foundation Systems section of this report.
Liquefaction-Induced Surface Manifestations and Lateral Spreading
| The zones of liquefiable material are thin and at sufficient depths that surface manifestations
from liquefaction of these zones are not anticipated to adversely impact planned structures. These
1iqueﬁable materials also have sufficient relative density thatlateral spreading is considered unlikely
during a Design Level earthquake.

DISCUSSION AND RECOMMENDATIONS

Data from our field exploration, reference reports, laboratory testing, and engineering
analyses, coupled with the inferred conditions about our exploratory excavations, are the basis for
the following discussion. Preliminary geotechnical recommendations, based upon the presently
available data, are presented for your consideration, These recommendations are based on limited
data for due diligence purposes. Supplemental subsurface investigation will be necessary during

development of the tentative tract map to more thoroughly evaluate the materials within the site.
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The proposed development of the property as aresidential development is considered feasible
from a geotechnical perspective. The near surface alluvial soils appear loose to medium dense and
are disturbed. These materials are not considered suitablé to support structures or engineered fill. We
recommend that areas with disturbed materials and areas to support structures be improved by over

. excavating the unsuitable materials and replacing them with engineered fill. Based on our subsurface
information, this over excavation should remove all existing'artiﬁcial fill and at least the upper three
to four feet of the existing soil profile. Shallow groundwater conditions may require stabilization of
the removal bottoms prior to constructing fills, Dewatering may be necessary. Additional
investigation should be performed to better define the geotechnical recommendations for grading.
Engineered fill - Compéction Standard

The on-site materials are suitable for use as engineered fill. All roots, organic matter, and
other deleterious material should be hand-piékcd from the soils prior to their use as engineered fill.
These materials should be moistened and/or air-dried to near optimum moisture content and
compacted to at least 90% of their maximum density as determined using the Modified Proctor Test
(ASTM D 1557-00).

Grading - Engineered Fills

The following preliminary recommendations pertain to the placement of, and preparation for,
engineered fills. These recommendations and values are preliminary for estimation purposes only.
They are recormnendations that are typical for development within this area based on our experiences
with similar sites in the local area. Supplemental investigation is necessary to develop design
recommenciations.;

1. The on-site soils are suitable for use as structural fill. Any import materials that are to be
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used as structural fill should be approved by this office prior to placement.

2. Shrinkage refers to the lesser volume of fill that results from a given volume of excavation,
The shrinkage of tﬁe alluvial materials is anticipated to be between 15% and 20%.

3. Subsidence includes the general lowering of the ground due to in-place compaction by
construction equipment. Subsidence is anticipated to range from 3.0 to 4.0 tenths of a foot in the
alluvial areas,

4. All vegetation, trash debris or other deleterious material should be stripped fromithe area to
be graded. Soils bearing sparse grasses may be thoroughly mixed with at least ten parts clean soil
and incorporated into the engineered fill. Other materials should be wasted from the site.

5. Compressible soils that lie within the areas to receive engineered fill should be removed to
relatively incompressible material, moisture conditioned, and replaced as properly compacted fill,
Portions of the compressible materials that are sufficiently thin may be scarified, watered or air dried
to approximately the material's optimum moistﬁre content, and compacted in-place. A combination
of removal and recompaction in-place may be used, providing the recommended compactioﬁ is
obtained throughout the recommended depth interval. Based upon the materials exposed in our
exploratory excavations, we anticipate the removals to extend to depths of three to four feet. Final
rerﬁoval bottoms must be field verified by a representative of the geotechnical consultant,

Wet conditions are likely in the removal bottoms. In some cases disking and drying the
materials in place or mixing with dried materials may be adequate to sufficiently dry back the
materials at the removal bottom in order to support the planned fills. In some cases, other methods
such as lime-treating the bottoms or placing rock with geo-fabric into the removal bottoms may be

necessary for stabilization.

GEOLABS - WESTLAKE VILLAGE




. Suncal Companies 10 February 4, 2004
W.0. 8925

Drain tiles used during the farming operation may be present within the site. These drains
should be Jocated and removed or destroyed in place under the observation of the geotechnical
consultant,

6. Exposed surfaces should be scarified, moistened or air dried as appropriate, and
compacted to the appropriate percentage of the material's maximum dry density prior to placement
of fill (see COMPACTION STANDARD section).

7. We recommend a uniform blanket of compacted fill be created for support of structural
footings in the alluvial area. This would be performed with the deep removals, if that option were
chosen. If other ground improvement methods are utilized, theh the modified ground should be
capped with a fill cap that extends at least three feet below the base of proposed footings and five
feet beyond their perimeter. Special consideration should be paid to locations where property lines
or existing improvements (buildings, retaining walls, fences, pbwer poles, etc.) interfere with the
creation of the desired fill cap. Such conditions should be brought to the attention of this office so
that the specific site conditions may be evaLluated and recommendations provided. Depending upon
the circumstances, special excavating techniques may be employed (i.e. slot cutting), alternative
foundation designs may be used (i.e. grade beams supported by pad footings or piles), or the
compaction standard may be increased.

8. Areas that are to be paved should be scarified to at least 12 inches below the existing or
rough grade (whicheiler is deeper), brought to near the material's optimum moisture content, and
- compacted to the appropriate relative compaction (see COMPACTION STANDARD section).

0. Fill materials should be placed in thin lifts, watered to near the material's optimum moisture

content, and compacted to the appropriate relative compaction prior to placing the next lift.
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10.  The compaction standard applies to the face of fill slopes. This may be achieved by
overfilling the constructed slope and trimming to a compacted finished surface, rolling the slope face
with a sheepsfoot, or any method that achieves the desired product.
11.  All grading should comply with the grading specifications and requirements of the local
governing agency.
Dewatering

The groundwater in our explorations rose to néar the ground surface. The clayey nature of
the soils will reduce the effectiveness of a well-point dewatering system. Sumps and pumps
constructed during grading may be the most effective method of dewatering, Stabilization of the
removal bottoms may be necessary before constructing fills.
Grading - Temporary Excavations

Temporary excavations (such as backcuts for retaining wall excavations) may be considered
stable if cut vertical, providing they are restricted to a maximum of 5 feet in height, are provided
with permanent support as soon as possible, and they are protected from erosion and saturation.
Portions of temporary excavations in excess of 5 feet high should be laid down to 1:1 unless specific
alternative treatments are evaluated and found acceptable.
Foundation Systems

Foundation systems may consist of either conventional shallow foundations with slabs-on-
grade, or post-tensioned foundations. The following sections provide recommendations for both
systerns. Typical allowable bearing capacity for conventional foundations is on the order of 1500
pounds per square foot. Foundation design criteria are based, in part, upon the expansive properties

of the materials anticipated to be present near the finished pad grade. Our preliminary information
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indicates these materials are in the very low to low expansion index range. Laboratory testing to
verify the expansive | properties of the near-pad-grade materials should be performed ‘at the
completion of rough grading.
Post-Tension Foundations

Different methods are used to account for the potential effects of expansive soils. UBC
Standard 18-III, 2001 outlines one method, the Post-Tensioned Institute (PTI) Method that relies
upon increased stiffening of post-tension slabs to resist significant soil stresses due to variations
caused by climatic coriditions. Another method of mitigation, The California Slab Method
(Spanability Method) consists of utilizing deepened footings and pre-swelling of the foundation
soils. The former attempts to minimize slab deflection in the face of soil movement; the latter
attempts to retard soil movement. Recommendations for both Post-Tension design methods will be
provided upon further investigation.

Typically, allowable bearing capacity for post-tensioned foundations may be taken as 1000
PSF at pad grade and 1500 PSF at twelve inches embedment and with a minimum width of twelve
inches, This may be increased by one-third for short duration loading, such as by wind or seismic
forces, Care should be exercised to see that all spoils from the slab subgrade are removed or
property compacted,
Corrosion Potential

Soil samples from this area of Oxnard typically indicate a potential for corrosion. This is
primarily believed to be a result of the past use of agricultural chemicals and fertilizers. Soils
typically contain low to moderate levels of soluble sulfates an‘d low resistivity. During the

investigation for the tentative tract map, supplemental testing for corrosion potential should be
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pefformed. Near the completion of grading additional testing should be performed to verify the

corrosion potential of the soils.

TABLE 19-A-4 REQUIREMENTS FOR CONCRETE
EXPOSED TO SULFATE-CONTAINING SOLUTIONS

SULFATE WATER-SOLUBLE ] SULFATE (SO, CEMENT Maximum Water- .
EXPO- SULFATE (S0,) IN IN WATER, TYPE Cementitious Minimum f'c Normal
SURE SOIL, Percentage psm Materials Ratio, by Weight and Light-
by Weight Weight, Normal- weight Aggregate
Weight Aggregate Concrete, psi’
Concrete’
x 0.00689 for MPa
Negligible 0.00-0.10 0-150 -- -~ --
Moderate® 0.10-0.20 160 - 1,500 I, IP(MS), 0.50 4,000
1S(MS)
Severe 0.20 - 2.00 1,500 - 10,000 N 0.45 4,500
Very severe Over 2.00 Over 10,000 V plus 0.45 4,500
pozzolan®

! Alower water-cementitious materials ratio or higher strength may be required for low permeability or for protection against
corrosion of embedded items or freezing and thawing (Table 19-A-2).

2 Seawater

3 Pozzolan that has been determined by test or service record to improve sulfate resistance when used in concrete containing
Type V cement,

Drainage

Positive drainage should be established to carry pad waters away from structures and
foundations, and to prevent uncontrolled or sheet flow over manufactured slopes. We recommend
as steep a gradient as practical be established around the structures, to the street or other non-erosive
drainage devices. Fine-grade fills placed to create pad drainage should be compacted in order to
retard infiltration of surface water.

Preserving proper surface drainage is also important. Planters, decorative walls, plants, trees
or accumulations of organic matter should not be allowed to retard surface drainage. Area drains
and roof gutters (if present) should be kept free of obstruction. Roof gutters (if present) and/or

condensation lines from air conditioners should outlet to a non-erodible device, i.e., walkways,

GEOLABS - WESTLAKE VILLAGE




. Suncal Companies 14 February 4, 2004
W.0. 8925

patios, driveways, drain lines or splash blocks that direct the water away from the structure. Swales
and/or area drains should outlet to the street or acceptable non-erodible device. Positive drainage
along the backs of retaining walls should be maintained. Any other measures that will facilitate
positive surface drainage should be employed.
Utility Trench Backfill

‘Backfill for utility trench excavations should be compacted to at least 90% relative
compactiqn. Where installed in sloping areas, the backfill should be propeﬂy keyed and benched.

CONSTRUCTION MONITORING

Finalized grading plans and foundation plans should be submitted to this office. The project
Civil Engineer should incorporate the removal recommendations into the grading plans. Additional
recommendations may be provided at that time of our review, if such are considered warranted.

Placement of all fill and backfill should be monitored by representatives of this office. This
includes our observation of prepared bottoms prior to filling. All excavated slopes, both temporary
and permanent, should be obsérved by a representative of this office.  Supplemental
recommendations may prove warranted based upon the materials exposed in the actual excavations.

Foundation excavations should be observed by representatives of this office to see if the
recommended penetration of proper supporting strata has been achieved. Such observations should
be made prior to placing concrete; steel or forms. This office should be notified at least 24 hours
prior to placing concrete.

CLOSURE
This geotechﬁical report has been prepared in accordance with generally accepted engineering

practices at this time and location. No other warranties, either express or implied, are made as to the
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professional advice provided under the terms of our agreement and included in this report.

Thank you for this opportunity to be of service. Please do not hesitate to call if youhaveany

-

questions regarding this report.

Respectfully submitted,

RONALD 7. SHMERLING
NO, 1047
CERTIFIED

/i ENGINEERING

g\, GEOLOGIST

Enclosures: LocationMap .................. Plate 1
PlotMap ...................... Plate 2
Boring Logs .................... Plates B1 to B2
CPT Sounding Logs ............. Plates CPT1 to CPT2 s :
Consolidation Test Results ........ Plates C1.025 to C2.10 .
Particle Size Analyses ............ Plate PS.1
Seismicity Analyses ............. Appendix A
Seismic Settlement Analyses ...... Appendix B

XC:  (6) Addressee
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