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I. INTRODUCTION

I. I General Remarks

August 7, 2018 

This Feasibility Level Geotechnical Engineering Study has been prepared for the construction of a future single
family residence at the subject site. The purposes of this study are to (1) identify on-site soil conditions, (2)
evaluate potential seismic hazards at the site, and (3) provide feasibility level geotechnical recommendations to be
utilized in the design and construction of the future single-family residence, and other associated improvements.
This report presents the findings of our data review, subsurface exploration, laboratory testing, engineering
analyses and evaluations, and our conclusions and recommendations.

Appendices are attached following the main report. Appendix A includes an explanation of the field exploration, 
and boring logs; Appendix B includes the laboratory test results; Appendix C includes the results of the seismicity 
study; Appendix D includes the results of the site liquefaction analysis; Appendix E includes the references used 
in this study; Appendix F includes the documentation regarding the previously existing water well abandonment, 
and Appendix G includes the Figures referenced in this report. 

I .2 Site Description and Future Development 

The subject site is located at 112 Las Palmas Street, in the Oxnard area of Ventura County, California. A Site 
Location Map is provided as Figure 1, and an Existing Site Plan is provided as Figure 2, both based on images 
obtained from the Google Earth web app (2018). The subject site consists of a relatively flat, rectangular shaped 
parcel, elevated up to a few feet above the adjacent Las Palmas Street level. 

At the time of our field exploration program, the subject site was vacant, with scattered vegetation consisting of 
ice plant and weeds. The site is bounded by Las Palmas Street to the north, and existing residential properties to 
the east, south and west. 

The future development will consist of a new single-family residence, and the typical associated site 
improvements, including site tlatwork such as driveways and walkways. Plans of the proposed future residence 
are not yet available, however it is likely that the future residence will have the same front, rear and side yard 
setbacks as the neighboring residences, and will be constructed at or near the current existing grade in the central 
portion of the property. It is anticipated that the future single-family residence will be a typical wood-framed 
structure, with maximum loads not expected to exceed approximately 50 kips for columns, and 1 to 2 kips per 
foot for walls. 

Plans of the future development were not available as of the date of this report, however site grading is expected 
to consist of removal and recompaction of the upper site soils, and the existing artificial fill associated with the 
abandonment of the previously existing water well, for support of the future structure and other improvements, 
and backfill of new utilities. Only minor alterations to the site topography of less than approximately 1 to 2 feet 
are anticipated. 

1.3 Scope of Services 

This feasibility level geotechnical engineering study included: 

a. Site observation and review of geotechnical and geologic data of the general study area. A
Site Location Map is provided as Figure I, and an Existing Site Plan is provided as Figure 2,
both based on images from the Google Earth web app (2018).

b. Drilling, sampling, and logging of two borings to depths between approximately 16.5 and
51.5 feet below the existing ground surface for soils evaluation. The exploratory borings
were located in the field using a tape measure and approximate reference points. Thus, the
actual locations of the exploratory borings may deviate slightly from the locations shown on
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the attached Figure 2. The Boring Logs are included in Appendix A, along with a general 
description of the field operations. 

c. Laboratory testing of selected samples to determine the engineering prope1iies of on-site
soils. The results of laboratory testing are presented in Appendix B and on the boring logs in
Appendix A. Soil samples will be discarded 30 days after the date of this report, unless this
office receives a specific request and fee to retain the samples for a longer period of time.

d. Determination of seismic parameters for potential on-site ground motion.

e. Engineering analysis of the data and information obtained from our field study, laboratory
testing, and literature review.

f. Development of feasibility level geotechnical recommendations for site preparation and
grading, and geotechnical design criteria for foundations, floor slabs, site flatwork,
underground utility trenches, temporary excavations, and drainage.

g. Preparation of this report summarizing our findings, conclusions, and recommendations
regarding the geotechnical aspects of the project site.

The scope of this feasibility level geotechnical study did not include environmental issues. 

2. GEOLOGIC SETTING

2.1 Geology 

Geologic conditions beneath the subject property have been interpreted and characterized based upon our review 
of published and unpublished references, and our subsurface exploration. Our interpretations involve projections 
of data and assume that geologic conditions are reasonably constant between points of exposure. Work should 
continue under the review of the Geotechnical Engineer to ensure that geologic conditions different from those 
described below are recognized and evaluated as soon as possible. Certain subsurface conditions such as 
groundwater levels and the consistency of near-surface soils will vary with the seasons. The subject site is located 
within the Oxnard USGS 7.5-minute quadrangle. 

2.2 Faulting 

Southern California is a tectonically active region subject to hazards associated with earthquakes and faulting. 
Faults are classified as either active, potentially active, or inactive. Active faults are defined by the State of 
California as faults that have exhibited surface displacement within the last 11,000 years. Potentially active faults 
are defined by the State of California as those with a history of movement between 11,000 and 1.6 million years ago. 

Alquist-Priolo Earthquake Fault Zones are zones that have been established by the State that contain active faults, 
and projects that are located within these zones require that a fault investigation be performed to determine if active 
faulting affects the site. Other undiscovered active faults without surface expression, called blind faults, are also 
capable of generating earthquakes, and may be present beneath the subject site. The site is not located in an Alquist
Priolo Eaiihquake Fault Zone, and therefore a detailed subsurface fault investigation is not required. 

3. EARTH MATERIALS AND SUBSURFACE CONDITIONS

3.1 Earth Materials 

The earth materials encountered during exploration from the ground surface to a depth of approximately 40 feet 
consist of beach sand (Qs), likely interlayered with sandy alluvial deposits at depth. At a depth of 40 feet, a stiff 
sandy silt with minor clay was encountered, which continued to the total depth explored, 51.5 feet. The beach sand 
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is relatively dry and loose at the ground surface, and becomes moderately dense and slightly moist by a depth of 
approximately 1 to 2 feet, and generally increasingly moist with depth. The sand becomes wet at a depth of 8.5 to 9 
feet, where groundwater was encountered. The sand is tan to light gray, and ranges from moderately dense to dense 
below a depth of 1 to 2 feet. The sandy silt at a depth of 40 feet is light gray, fine grained, very moist and stiff. More 
detailed descriptions of the earth materials encountered can be found on the enclosed boring logs. 

3.2 Existing Abandoned Well 

There was a previously existing water well on the subject site that was abandoned in 2003. Based on the well 
abandonment documents provided to us by our client (included in Appendix F), there is no information available 
regarding the exact location of the abandoned well, or the exact depth and lateral extent of the excavation made 
during the abandonment of the well. The location of the abandoned well can only be approximately inferred from 
the photographs included with the well abandonment documents. The 'Conditions for Well Destruction' 
contained on the Well Permit Application, dated 1/28/03, indicates that the well casing was to be filled with 
cement from the bottom of the well up to a depth of 5 feet below finish grade, and the well casing above that was 
to be removed. Therefore, the minimum depth of uncertified fill placed back into the well abandonment 
excavation is likely 5 feet ('uncertified fill' being any man-made fill that was not inspected, tested, and certified 
by a geotechnical engineering company). The lateral extent of the uncertified fill is unknown however. 

All of the uncertified fill resulting from the well abandonment will have to be removed, stockpiled onsite, and 
then properly compacted back into the resulting excavation, under the observation and testing of a geotechnical 
engineering company. A qualified representative of a geotechnical engineering company would be onsite during 
the excavation process to help determine the depth and lateral extent of the existing uncertified fill, which is 
mainly a visual determination. 

3.3 Soil Parameters 

3.3. I Maximum Density 

A compaction curve was developed in this study for a sample of the beach sand material between the depths of 
approximately 0 and 5 feet. The maximum dry density for this material was 106.5 pcf, at an optimum moisture 
content of 13 .5%. This value may be utilized as a guideline during the required removal and recompaction of the 
upper onsite soils during grading. 

3.3.2 Expa11sio11 Category 

The potential of the soil to swell or expand increases with an increase in soil density, a decrease in initial moisture 
content (low percent saturation), an increase in clay content, and an increase in the activity of the clay content. 
Expansive soils change in volume (shrink or swell) due to changes in the soil moisture content. In addition to 
swell potential of the soil, the amount of volume change depends on ( 1) the availability of water, (2) the 
restraining pressure, and (3) time. The risk of soil expansion increases with an increase in expansion index. These 
test results show that the upper site soils are non-expansive (therefore in the very low expansion range, with an 
expansion index of 0). 

3.3.3 Compressibility 

A consolidation test was performed on a representative undisturbed sample of the onsite soils from a depth of 5 
feet below the existing ground surface. The consolidation test results showed only a slight tendency to 
hydroconsolidate, and a relatively low potential of compressibility. Consolidation test results are included in 
Appendix B. 

3.3.4 Shear Stre11gtlt 

Direct shear testing was used to measure the peak and ultimate shear strength properties of representative samples 
of the onsite soils, both remolded and undisturbed, in terms of a cohesion value and a friction angle. The results 
of the direct shear testing are presented in Appendix B of this report. 
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3.3.5 Corrosivity 

The risk of corrosion of construction materials relates to the potential for soil-induced chemical reaction. The rate 
of deterioration depends on soil resistivity, texture, acidity, and chemical concentration. To provide a basis for a 
preliminary corrosion evaluation, one sample of the near surface soils on the site was analyzed. The results of 
these tests are summarized in the following table, and the test results data sheet from American Analytics is 
attached in Appendix B. Sulfate and chloride concentrations are expressed in mg/kg on a dry weight basis. 

Boring Depth, Ft Description pH Chloride, Sulfate, Specific 
mg/kg mg/kg Conductance, 

umhos/cm 

B-1 0-5 SAND 7.5 22 16 270 

The sulfate content is below 1000 mg/kg (SO exposure category based on ACI 318), and therefore special 
considerations for concrete which will be in contact with the onsite soils are not required. 

3.4 Groundwater 

At the time of our field exploration, groundwater was encountered at a depth of approximately 8.5 to 9 feet below 
the existing ground surface. Based on the Depth to Historically High Groundwater Map (CGS, 2002), Figure 3, 
the historically highest groundwater level in the site vicinity was approximately 5 feet below the existing ground 
surface. Groundwater elevations are dependent on seasonal precipitation, irrigation, land use, climatic conditions, 
among other factors, and as a result fluctuate. Therefore, water levels at the time of construction and during the 
life of the structure may vary from the observations or conditions at the time of our field exploration. 

4. SEISMICITY

4.1 Seismic Design Criteria 

The 2016 CBC specifies the use of the Mapped Maximum Considered Geometric Mean (MCEc;) Peak Ground 
Acceleration, PGA, which is adjusted for site class effects to obtain PGAM. For the subject site, PGA and PGAM 
are both 0. 768g, as indicated on page 5 of the USGS Design Maps Detailed Report included as an attachment in 
Appendix C of this report. 

The 20 I 6 California Building Code (CBC) is utilized in the seismic design of structures, and is based on the 
Maximum Considered Earthquake Ground Motion. The earth materials underlying the site are classified based on 
parameters such as shear wave velocity, standard penetration test resistance, undrained shear strength, and earth 
material type. The maximum considered earthquake spectral response accelerations are then adjusted for general 
type of earth materials underlying the site, or Site Class, which would be D for the subject site. The remaining 
seismic parameters used in structural analyses are computed by the Structural Engineer from the values shown 
below. 

The following seismic design coefficients and parameters for the project site have been determined utilizing the 
U.S. Seismic Design Maps web program developed by the United States Geological Survey (2014). The program 
incorporates seismic provisions set forth in the 2016 California Building Code (CBC) and 2015 International 
Building Code (IBC) procedures. Printout data generated by the USGS program is included in Appendix C of this 
report for reference. 

Site Spectral Spectral Site Site Adjusted Adjusted Adjusted Adjusted 
Class Accelerations, Accelerations, Coefficient, Coefficient, Spectral Spectral Spectral Spectral 

0.2-Second 1-Second Fa Fv Accelerations, Accelerations, Accelerations, Accelerations, 
Period, Ss Period, S1 0.2-Second 1-Second 0.2-Second 1-Second

Period, SMs Period, 8M1 Period, Sos Period So1 

D 2.053 0.727 1.0 1.5 2.053 1.090 1.369 0.727 
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Conformance to these criteria does not constitute a 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 all damage, since such design may be economically prohibitive. 

4.2 Earthquake Effects 

The intensity of ground shaking during an earthquake can result in a number of phenomena classified as ground 
failure, which include ground rupture due to faulting, landslides, liquefaction, lurching, and seismically induced 
settlement. Other seismic hazards include Seiches and tsunamis. Descriptions of each of these phenomena and an 
assessment of each, as it may affect the future development, are included in the following sections. The Seismic 
Hazards Mapping Act of 1990, which became effective in 1991, requires mitigation of seismic hazards to a level 
that does not cause collapse of the building intended for human occupancy, but it does not require mitigation to a 
level of no ground failure or structural damage. 

4.2.1 Shallow Ground Rupture 

Ground surface rupture occurs when movement along a fault is sufficient to cause a gap or rupture where the 
upper edge of the fault zone intersects the ground surface. Where associated with reverse faults, such ruptures 
rarely occur as single breaks or are confined to a narrow zone. More commonly, ground rupture associated with 
faulting is characterized by relatively short segments of faulting that occur over a broad area of the upper plate. In 
some cases, particularly in unconsolidated alluvial sediments, secondary ground ruptures can develop from a 
number of causes not necessarily related directly to surface rupture of the causative fault. The secondary effects 
may include seismic settlement, landslides, and liquefaction. 

Since there are no known active or potentially active surface fault traces passing through the site, the potential for 
on-site ground rupture due to movement on an underlying fault in not considered a significant hazard, although it 
is a possibility at any site. The potential for ground rupture due to other causes is discussed in the following 
sections. 

4.2.2 Earthquake-Induced Landsliding 

Landslides are slope failures that occur where the horizontal seismic forces act to induce soil failure. Seismic 
Hazard Maps have been released by the California Geological Survey that delineate areas that have been subject 
to, or are potentially subject to landsliding or permanent ground displacement as a result of earthquake-induced 
ground shaking. Since the site and surrounding area are relatively flat, on-site earthquake-induced landsliding is 
not considered to be a hazard. The site is not located in an area designated on the Seismic Hazard Zones Map 
(CGS, 2002), Figure 4, as being susceptible to hazards associated with earthquake-induced landslides. 

4.2.3 Seiches am/ Tsunamis 

Seiches are an oscillation of the surface of an inland body of water that varies in period from a few minutes to 
several hours. Seismic ground motions can induce such oscillations. Tsunamis are large sea waves produced by 
submarine earthquakes or volcanic eruptions. The site is not located close to an inland body of water, but the site 
is located within an area designated on the Ventura County Seismic Risk Maps as being at risk for tsunami runup. 

4.2.4 Evaluation of Liquefaction Potential 

Liquefaction is a phenomenon in which soils below the groundwater level lose strength as a result of ground 
shaking due to earthquakes. The site is located in an area designated as potentially liquefiable on the Seismic 
Hazard Zones Map of the Oxnard Quadrangle (CDMG 2002), Figure 4. The results of field exploration and 
laboratory testing conducted as part of this investigation indicate that the subject site meets the criteria of being 
potentially susceptible to liquefaction. A detailed liquefaction analysis was therefore performed to further 
evaluate the potential and extent of possible liquefaction at this site. 

Exploratory Boring B-1 was excavated to a depth of 5 1.5 feet to assess the liquefaction hazard potential at the 
site. The geotechnical data obtained from the boring and our laboratory test results, including standard 
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penetration test data (SPT), percent fines and clay fraction, were utilized in our evaluation of liquefaction hazard 
potential at the site. Beach sand likely interlayered with alluvial sand deposits were encountered from the ground 
surface to a depth of approximately 40 feet, followed by sandy silt to the total depth explored, 51.5 feet 

At the time of our field exploration, groundwater was encountered and stabilized at a depth of approximately 9 
feet below the existing ground surface in Boring 8-1. Based on the Depth to Historically High Groundwater Map 
(CGS, 2002), Figure 3, the historically highest groundwater level below the existing ground surface at the site is 
approximately 5 feet. The liquefaction hazard analysis was therefore performed utilizing the historically highest 
groundwater level of 5 feet below the ground surface. 

The methods following the recommendations of the NCEER (Youd and Idriss, 1997; Youd et al, 200 I) were used 
in the liquefaction analysis, supplemented by the recommendations of Bray and Sancio (2006), and Boulanger and 
Idriss (2006) in the analysis of fine grained soils (clays and silts). A design-level earthquake magnitude of 6.9, 
and a site acceleration of 0.768 (PGAM) were utilized to perform the liquefaction evaluation. 

Blow counts used for the liquefaction evaluation were based on the blow counts measured with an unlined, 
Standard Penetration Test sampler, or a modified California sampler, utilizing a 140-pound automatic trip 
hammer, falling 30 inches. The blow counts obtained when utilizing the modified California sampler were then 
multiplied by a factor of 2h to convert to equivalent SPT blow counts, and then divided by 1.2 to cancel the 
unlined sample correction factor utilized in the liquefaction analysis spreadsheet. The measured blow counts were 
fu1iher adjusted for borehole diameter, rod length, sampling method and delivered energy (Youd and Idriss, 1997 
and 2001) to correspond to a driving-energy level of 60% (N60). The adjusted blow counts (N6o) were then 
adjusted for overburden pressure to obtain N1l60. 

The results of the liquefaction analysis indicate that there are potentially liquefiable soils between the depths of 
approximately 7.5 and 15 feet, and 45 and 50 feet below the existing ground surface. Utilizing the procedures of 
Tokimatsu and Seed ( 1987), the maximum potential liquefaction induced settlement is anticipated to be 
approximately 2.35 inches. Potential differential settlement due to liquefaction is typically considered to be up to 
a maximum of approximately two-thirds of the total settlement, which would be approximately 1.57 inches, and is 
typically assumed to occur over a span of 30 feet. Therefore, as discussed in subsequent sections of this report, a 
mat foundation is recommended for support of the future structure. The remainder of the earth materials consist 
of either moderately dense to dense sand or stiff sandy silt, with corrected SPT blow counts all above 30, and 
would therefore not be considered susceptible to liquefaction (CGS, 2008). 

The subject site is located in a relatively flat to only gently sloping area, with no open channel faces or descending 
slopes in the immediate vicinity, and the corrected, equivalent SPT blow counts are all above 15. Therefore, the 
risk of liquefaction-induced lateral spreading is considered to be negligible (Bmilett and Youd, 1992). 

Based on the relative thicknesses of non-liquefiable soils overlying potentially liquefiable layers, and the fact that 
the first potentially liquefiable layer is at a depth of only 7.5, there is the potential for localized loss of bearing 
capacity, and other surface manifestations of liquefaction such as sand boils and fissures. Therefore, as discussed 
in subsequent sections of this report, a mat foundation is recommended for support of the future structure. 

4.2.5 Dynamic Dry Settlement 

The upper site soils will be removed and recompacted for support of the future structure, and the existing 
groundwater level is relatively shallow. Therefore, the potential for any significant dynamic dry settlement of dry 
sandy soils during seismic shaking is considered to be negligible. 
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions and Design Requirements 

Based on the findings of our data review, subsurface exploration, laboratory testing, field testing, and engineering 
analysis, and within the scope of this study, the future improvements are considered feasible from a geotechnical 
engineering viewpoint, provided the recommendations in this report are incorporated into the building plans and 
implemented during construction. The following sections discuss conditions that should be anticipated, and 
provide specific recommendations for mitigation of adverse conditions during the design and construction phase 
of improvements. 

The upper onsite soils should be removed and properly recompacted for support of the proposed structure and 
other site improvements, as detailed in the following sections. Within the proposed building area, it is 
recommended that the existing earth materials be removed and recompacted to a depth of approximately 3 feet 
below existing and future site grade, and a minimum of 1 foot below the bottom of foundations, whichever is 
deeper. In the area of the proposed driveways, walkways and other miscellaneous surface improvements, it is 
recommended that a minimum of approximately I foot of newly placed compacted fill be provided for support of 
these elements. 

Due to the presence of potentially liquefiable soils, and the potential for total and differential liquefaction-induced 
settlements of an estimated 2.35 and 1.57 inches, respectively, and the potential for surface manifestation of 
liquefaction including sand boils and loss of bearing capacity, it is recommended that a mat foundation be utilized 
for support of the future structure. It is recommended that the proposed foundation system be supported entirely 
on newly placed compacted fill. 

All uncertified fill associated with the abandonment of the previously existing water well onsite should be 
removed, stockpiled onsite, and properly recompacted during site grading. A qualified representative of a 
geotechnical engineering company would be onsite during the excavation process to help determine the depth and 
lateral extent of the existing uncertified fill, which is mainly a visual determination. 

5.1.1 Faults I Seismicity 

Although no known active surface fault traces cross the subject site, like most of Southern California, the site lies 
within a seismically active area. Earthquake resistant structural design is recommended. Designing structures to 
be earthquake-proof is generally considered to be impractical, especially for private projects, due to cost 
limitations. Significant damage to structures may be unavoidable during large earthquakes. Structural design 
based on the 2016 CBC (California Building Code) structural analysis procedures calls for the seismic parameters 
given previously in the Seismic Design Criteria section of this report. These minimum code values are intended 
to protect life and may not provide an acceptable level of protection against significant cosmetic damage and 
serious economic loss. Significantly higher than code parameter values would be necessary to further reduce 
potential economic loss during a major seismic event. Structural Engineers, however, often regard higher than 
code values or procedures as impractical for use in structural design. The Structural Engineer and project Owner 
must decide if the level of risk associated with code values is acceptable and, if not, to assign appropriate seismic 
values above code values for use in structural design. 

5.1.2 Hazardous Materials 

AGS has not been retained to provide any type of environmental assessment of the subject property, nor to 
provide recommendations with respect to any contamination that might be present. 

5.1.3 Site Grade Adjustments 

Grading for the future single-family residence is expected to consist of removal and recompaction of the existing 
well abandonment backfill, and the upper site soils for support of the future structure and associated 
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improvements. The finished building pad elevation is expected to be within approximately to 2 feet of the 
existing grade at the site. 

5.1.4 Excavation Characteristics 

The upper earth materials underlying the site consist of sand, and therefore hard to excavate materials should not 
be encountered. Caving of the sandy soils should be expected. 

5. 1.5 Drainage 

All surface runoff must be carefully controlled and must remain a crucial element of site maintenance. Proper 
drainage and irrigation are important to reduce the potential for excessive infiltration adjacent to foundations. 
Final grading should provide positive drainage away from footings and other improvements in compliance with 
the local jurisdiction's grading requirements. All pad drainage shall be collected and diverted away from future 
structure and foundations in non-erosive devices. Gutters and roof drains should be provided, properly 
maintained, and discharge directly into glue-joined, watertight subsurface piping. A drainage system consisting 
of area drains, catch basins, and connecting lines should be provided to capture landscape/hardscape sheet flow 
discharge water. All drainage piping should be watertight and discharge to an appropriate location, as determined 
by the prqject Civil Engineer. 

All underground plumbing fixtures should be absolutely leak-free. As part of the maintenance program, utility 
lines should be checked for leaks for early detection of water infiltrating the soils that could cause detrimental soil 
movements. Detected leaks should be promptly repaired. Proper drainage shall also be provided away from the 
building footings during construction. This is especially important when construction takes place during the rainy 
season. 

Seepage of surface irrigation water or the spread of extensive root systems into the subgrade of footings, slabs, 
concrete flatwork or pavements can cause differential movements and consequent distress in these structural 
elements. Trees and large shrubbery should not be planted so that roots grow under foundations and flatwork 
when they reach maturity. Landscaping and watering schedules should be planned with consideration for these 
potential problems. 

Drainage systems should be well maintained, and care should be taken to not over or under irrigate the site. 
Landscape watering should be held to a minimum while maintaining a uniformly moist condition without 
allowing the soil to dry out. During extreme hot and dry periods, adequate watering may be necessary to keep 
soil from separating or pulling back from the foundations. Cracks in paved surfaces should be sealed to limit 
infiltration of surface waters. 

5. 1.6 Plan Review 

When final Building and Grading Plans become available, they should be reviewed by AGS prior to submittal to 
regulatory agencies for approval. An update geotechnical report will be required when plans become available, 
and additional analysis may be required at that time depending on specific details of the proposed grading and 
improvements. Approval by this office will be indicated on the plans by manual signature and stamp. 

Please be aware that the contract fee for our services to prepare this report does not include additional work that 
may be required, such as grading observation and testing, footing observations, plan review, or responses to 
governmental (regulatory) plan reviews associated with you obtaining a building permit. Where additional 
services are requested or required, you will be billed on an hourly basis for consultation or analysis. AGS 
requests a minimum of 24 hours be provided for plan reviews. Please anticipate additional time for plan 
corrections if all of our geotechnical recommendations have not been added to !he plans, prior to our approving 
and stamping the plans. 
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5.1. 7 Additimu,I Recommendations 

The following additional feasibility level geotechnical recommendations should be incorporated into the final 
design and construction plans. All such work and design should be in conformance with local governmental 
regulations or the recommendations contained herein, whichever are more restrictive. The following 
recommendations have not been reviewed or approved by the County at this time. These recommendations may 
change based on obtaining approval from the County. Design of the proposed project should be made following 
approval from the County. 

5.2 Site Preparation 

The area of the future single-family residence should be prepared so that foundations are founded entirely within 
newly placed compacted fill. General guidelines are presented below to provide a basis for quality control during 
site grading. It is recommended that all compacted fills be placed and compacted with engineering control under 
continuous observation and testing by the Geotechnical Engineer and/or his field representative, and in 
accordance with the following requirements. 

5.2. I Removals 

a. When demolishing any existing improvements in the vicinity of the future structure and other
improvements, the contractor should locate all existing foundations, floor slabs, debris pits,
unce1tified fill, and subsurface trash which may be present. This would include all of the
materials placed to backfill the excavations made during the abandonment of the previously
existing well onsite. These soils and structures should be completely removed. The resulting
excavations should be cleaned of all loose soils and organic material, the exposed native soils
should be scarified to a depth of 8 inches and compacted, and the excavation backfilled with
compacted fill. Minimum over-excavation depths are required within the areas of the future
structure and other improvements, as discussed below.

b. Remove all vegetation and loose soil prior to fill placement. The general depth of stripping
should be sufficiently deep to remove any root systems or organic topsoil which may be
present. A careful search shall be made for subsurface trash, abandoned masonry, abandoned
tanks and septic systems, and other debris during grading. All such materials, which are not

acceptable fill material, shall be removed prior to fill placement. The removal of any trees or
large shrubs should include complete removal of their root structures.

c. The future building area should be over-excavated to a minimum depth of approximately 3
feet below the existing site grade, or a minimum of approximately I foot below the bottom of
the proposed foundations, whichever is deeper. The limits of over-excavation should extend
a minimum of approximately I to 2 feet beyond the outside perimeter of foundations, where
possible. The excavated onsite earth materials may then be replaced as compacted fill, as
described below.

d. The removal and recompaction of all existing uncertified fill should include the unce1tified
fill associated with the abandonment of the previously existing water well onsite.

e. In areas to receive new exterior hardscape or other miscellaneous improvements, all existing
fill materials and any other loose or disturbed soil should be removed and recompacted. The
depth of over-excavation in these areas should be a minimum of either 12 inches below
existing grade, or 12 inches below the bottom of any improvements, or supporting aggregate
base section, whichever is deeper.

f. A careful search shall be made for any deeper areas of existing fill or loose soil during
grading operations. If encountered, these loose areas should be properly removed to the firm
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underlying native soil and properly backfilled and compacted as directed by a field 
representative of the Project Geotechnical Engineer. 

g. The exposed bottom of removal areas should be scarified, mixed, and moisture conditioned to
a minimum depth of 8 inches. This thickness of scarification is included in the thickness of
removal and recompaction mentioned above, unless the bottom is unstable and requires
stabilization. The scarified soil shall be moisture conditioned to near optimum moisture
content and compacted to a minimum of 90% of the laboratory maximum dry density as
determined by ASTM D 1557. Additional lifts should not be placed until the present lift has
been tested and shown to meet the compaction requirements.

5.2.2 Bottom Stabilizatio11 

a. Depending on the time of year and recent prec1p1tation, or should the bottom of over
excavation become flooded by rain during grading, or be found to be wet or 'pumping' due to
influence from the groundwater below, additional stabilization of the bottom of over

excavation may be required. If the bottom is unstable, the use of track-mounted equipment
and/or excavators should be considered to reduce the potential for disturbing the soils in the
excavations near the groundwater level. If the bottom is extremely wet and pumping, the use
of stabilization gravel and/or geogrid such as Mirafi 600X, may be required.

5.2.3 Suitable Fill Material 

a. The excavated site soils, cleaned of deleterious material, can be re-used for fill. Rock larger

than 6 inches should not be buried or placed in compacted fill. Rock fragments less than 6
inches may be used provided the fragments are not placed in concentrated pockets, and a
sufficient percentage of finer grained material surrounds and infiltrates the rock voids.
Furthermore, the placement of any rock must be under the continuous observation of the
Geotechnical Engineer, and/or his field representative.

b. Imported material should generally have engineering properties similar to, or more favorable
than those on the subject site. Imported material will require testing to verify the engineering
properties, and must be approved by the Geotechnical Engineer prior to placement on the
site.

5.2.4 Placement of Compacted Fill 

a. All fill materials should be placed in controlled, horizontal layers not exceeding 6 to 8 inches
thick, and moisture conditioned to near optimum moisture content. Fill materials should be

compacted to a minimum 90% of the laboratory maximum dry density, as determined by
ASTM 01557. If either the moisture content or relative compaction does not meet these
criteria, the Contractor should rework the fill until it does meet the criteria. If the fill
materials pump (flex) under the weight of construction equipment, difficulties in obtaining

the required minimum compaction may be experienced. Therefore, if soil pumping occurs, it
may be necessary to control the moisture content to a closer tolerance (e.g., 2 to 3% above
optimum) or use construction equipment that is not as prone to cause pumping.

b. The field test methods to be used to determine the in-place dry density of the compacted fill
shall be in conformance with either ASTM D 1556 (sand cone test method) or ASTM 02922
(nuclear gauge method).

c. Subgrade for the support of exterior concrete flatwork such as the proposed driveway and

walkways shall be moisture conditioned, as required, to near optimum moisture content, and
recompacted to at least 90% of the maximum dry density to a depth of at least 12 inches. For
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the proposed driveway area, the same procedures should be followed, but a minimum of 95% 
compaction should be obtained. 

5.2.5 Testing of Compacted Fill 

a. At least one compaction test should be performed for every 500 yd3 of the fill material. In
addition, at least one test shall be performed for every 2 feet of fill thickness.

5.2.6 Inclement Weather and Co11structio11 Delays 

a. If construction delays or the weather result in the surface of the fill drying, the surface should
be scarified and moisture conditioned before the next layer of fill is added. Each new layer of
fill should be placed on a rough surface so planes of weakness are not created in the fill.

b. During periods of wet weather and before stopping work, all loose material shall be spread
and compacted, surfaces shall be sloped to drain to areas where water can be removed, and
erosion protection or drainage provisions shall be made in accordance with the plans provided
by the Civil Engineer. After the rainy period, the Geotechnical Engineer and/or his field
representative shall review the site for authorization to resume grading and to provide any
specific recommendations that may be required. As a minimum, however, surface materials
previously compacted before the wet weather shall be scarified, brought to the proper
moisture content, and recompacted prior to placing additional fill.

c. During foundation construction, including any concrete flatwork, construction sequences
should be scheduled to reduce the time interval between subgrade preparation and concrete
placement to avoid drying and cracking of the subgrade, or the surface should be covered or
periodically wetted to prevent drying and cracking.

5.2. 7 Responsibilities 

a. Representative samples of material to be used as compacted fill should be analyzed in the
laboratory by the Geotechnical Engineer to determine the physical properties of the materials.
If any materials other than those previously tested are encountered during grading, the
appropriate analysis of this material shall be conducted by the Geotechnical Engineer as soon
as practicable. Any imported soil from off-site sources shall be approved prior to placement.

b. All grading work shall be observed and tested by the Project Geotechnical Engineer or their
field representative to confirm proper site preparation, excavation, scarification, compaction
of on-site soil, selection of satisfactory fill materials, and placement and compaction of fill.
All removal areas and footing excavations shall be observed by the field representative of the
Project Geotechnical Engineer before any fill or steel is placed.

c. The lateral limits and the depths of the required over-excavation should be shown by the Civil
Engineer on the grading plans.

d. The grading contractor has the ultimate responsibility to achieve uniform compaction m
accordance with the geotechnical report and grading specifications.

5.3 Utility Trench Backfill 

The on-site soils are suitable for backfill of utility trenches from I-foot above the top of the pipe to the surface, 
provided the material is free of organic matter and deleterious substances. The natural soils should provide a firm 
foundation for site utilities, but any soft or unstable material encountered at pipe invert should be removed and 
replaced with an adequate bedding material. 
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The site Civil Engineer in accordance with manufacturer's requirements should specify the type of bedding 
materials. Granular soils may need to be imported for bedding or shading of utilities. Jetting of bedding materials 
should not be permitted unless appropriate drainage is provided and the bedding has a sand equivalent greater 
than 50. 

Trench backfill should be placed in 8-inch lifts, moisture conditioned to near optimum moisture content, and 
compacted to at least 90% of the maximum density as determined by ASTM D1557, with the exception of the l 
foot below subgrade in the proposed driveway area, which should be compacted to 95% of the maximum dry 
density. 

In areas where utility trenches pass through an existing pavement section, the trench width at the surface shall be 
enlarged a minimum of 6 inches on each side to provide bearing on undisturbed material for the new base and 
paving section to match the existing section. 

Major underground utilities shall not cross beneath buildings unless specifically approved by the Project Civil 
Engineer and respective utility company. If approved, trenches crossing building areas shall be backfilled with a 
select gravelly sand compacted to 95% relative compaction and near optimum moisture content. 

5.4 Temporary Excavations 

Temporary excavations made as part of the required removal and recompaction operations may be made to a 
maximum vertical height of 3 feet. Excavations should not be allowed to become soaked with water or to dry out. 
Surcharge loads should not be permitted within a horizontal distance equal to the height of the excavation from 
the top of the excavation, unless the excavation is properly shored. Excavations that might extend below an 
imaginary plane inclined at 45 degrees below the edge of an existing foundation should be properly shored to 
maintain foundation support of the existing structure. 

5.5 Foundation Design 

Due to the presence of potentially liquefiable soils, and the potential for surface manifestation of liquefaction 
including sand boils and ground fissuring, and potential total and differential liquefaction-induced settlements of 
up to an estimated 2.35 and 1.57 inches, respectively, a mat foundation is recommended for support of the future 
structure. It is recommended that the proposed foundation be supported entirely on newly placed compacted fill. 

It is recommended that the perimeter of the proposed mat foundation be embedded a minimum of 18 inches in 
depth below the lowest adjacent grade, and 18 inches into the newly placed compacted fill. Where located 
adjacent to utility trenches, foundations shall extend below a l: l plane projected upward from the inside bottom 
of the trench. 

5.5.l Allowable Bearing Pressure and Lateral Resistance 

The proposed mat foundation may be designed using a modulus of subgrade reaction of 200 kcf (kips per cubic 
foot). The allowable vertical and lateral bearing values given below may also be utilized in the design of the mat 
foundation. The bearing capacity can be increased by ½ when considering short duration wind or seismic loads. 

Support Material Allowable Bearing Allowable Sliding Allowable Passive Maximum Passive 
Pressure, psf Friction Coefficient Resistance, psf per Resistance, psf 

foot of depth 

COMPACTED FILL 1500 0.3 225 2250 

Resistance to lateral loads can be assumed to be provided by friction along the base of the foundation, and by 
passive earth pressure against the side of foundation. The allowable friction coefficient may be used with the 
vertical dead loads, and the allowable lateral passive pressure can be utilized for the side of the foundation poured 
against newly placed compacted fill. These allowable values can be increased by a factor of 1.5 to convert from 
allowable to ultimate values. Where the soil on the resistance side of the passive wedge in not covered by a hard 
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surface ( e.g., concrete or pavement), however, the upper I-foot of soil shall be neglected when computing 
resistance due to the potential for the material to become disturbed or degraded during the life of the structure. 

5.5.2 Foundation Settlement 

Static settlement of proposed foundation due to dead and frequently applied live loads is not expected to exceed 
approximately ½ to ¾ inch under the assumed loading conditions, and is expected to occur primarily upon initial 
application of loading. Static differential settlement is not expected to exceed approximately ¼ to ½ inch. 

As described previously in this report, the maximum potential settlement due to liquefaction is anticipated to be 
up to approximately 2.35 inches, with potential differential settlement of up to approximately 1.57 inches over a 
span of 30 feet. 

5.5.3 Steel Reinforcement 

Steel reinforcing for the proposed mat foundation should be designed by the project structural engineer. 

5.5.4 Required Observations 

Prior to placing concrete in the foundation excavations, an observation should be made by a field representative 
of the Geotechnical Engineer to confirm that the excavations are free of loose and disturbed soils, and are 
embedded in the recommended earth materials. 

5.5.5 Vapor Barrier 

It is recommended that a minimum 10-mil plastic vapor barrier be used under the mat foundation slab in moisture 
sensitive areas. The vapor barrier should be installed in accordance with the recommendations contained in the 
latest version of ASTM E1643. In accordance with the latest standard of practice, it is recommended that the 
concrete mat foundation slab be poured directly on top of the vapor barrier. No sand should be placed atop the 
vapor barrier. Seams of the vapor barrier should be overlapped and sealed. Where pipes extend through the 
vapor barrier, the barrier should be sealed to the pipes. Tears or punctures in the vapor barrier should be 
completely repaired prior to placement of concrete. The concrete mix should be designed so as to minimize 
possible curling of the slab. The concrete slab should be allowed to cure properly before placing vinyl or other 
moisture-sensitive floor covering. 

5.6 Concrete Pavement and Patio Design 

All areas to be paved or covered with concrete flatwork (driveway, patios, walkways, etc.) or other hardscape 
should be graded in accordance with the recommendations provided in the Site Preparation section of this report. 

All exterior concrete pavement, patios, walkways, etc., should be a minimum of 5 inches thick, and should be 
reinforced with a minimum of #4 steel bars on 18-inch centers each way. Concrete subject to vehicular traffic 
should be underlain by a minimum of 4 inches of aggregate base. 

Cracking of concrete pavement, flatwork and other hardscape can occur and is relatively common. Steel 

reinforcement and crack control joints are intended to reduce the risk of concrete slab cracking, as are the use of 
fiber reinforced concrete and proper concrete curing. Cracking can never be completely eliminated, but can be 
controlled through the use of proper jointing and curing. 

6. OBSERVATIONS AND TESTING

Prior to the start of site preparation and/or construction, we recommend that a meeting be held with the 
Contractor to discuss the project. We recommend that AGS be retained to perform the following tasks prior to 
and/or during construction. Please advise AGS a minimum 24 hours prior to any required site visit. All approved 
plans, permits, and geotechnical reports must be at the johsite and he made available during inspections. 
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a. Review grading, foundation, and drainage plans to verify that the recommendations contained
in this report have been properly interpreted and are incorporated into the project
specifications. ,if we are not accorded the opportunity to review these documents, we can
take no responsibility for misinterpretation of our conclusions and recommendations.

b. Observe and advise during all grading activities, including site preparation, foundation and
retaining wall excavation, and placement of fill, to confirm that suitable fill soils are placed
upon competent material and to allow design changes if subsurface conditions differ from
those anticipated prior to the start of construction.

c. Observe the installation of all drainage devices.

d. Test all fill placed for engineering purposes to confirm that suitable fill materials are used and
properly compacted.

7. LIMITS AND LIABILITY

All building sites are subject to elements of risk that cannot be wholly identified and/or entirely eliminated. 

Building sites are subject to many detrimental geotechnical hazards, including but not limited to the effects of 
water infiltration, erosion, concentrated drainage, total settlement, differential settlement, expansive soil 
movement, seismic shaking, fault rupture, landsliding, and slope creep. The risks from these hazards can be 
reduced by employing subsurface exploration, laboratory testing, analyses, and experienced geotechnical 
judgment. Many geotechnical hazards, however, are highly dependent on the property owner properly 
maintaining the site, drainage facilities, and slope and by correcting any deficiencies found during occupancy of 
the property in a timely manner. Even with a thorough subsurface exploration and testing program, significant 
variability between test locations and between sample intervals may exist. Ultimately, geotechnical 
recommendations are based on the experience and judgment of the geotechnical professionals in evaluating the 
available data from site observations, subsurface exploration, and laboratory tests. Latent defects can be 
concealed by earth materials, deposition, geologic history, and existing improvements. If such defects are 
present, they are beyond the evaluation of the geotechnical professionals. No warranty, expressed or implied, is 
made or intended in connection with this report, by furnishing of this report, or by any other oral or written 
statement. Owners and developers are responsible for retaining appropriate design professionals and qualified 
contractors in developing their property and for properly maintaining the property. Retaining the services of a 
geotechnical consultant should not be construed to relieve the Owner, Developer, or Contractors of their 
responsibilities or liabilities. 

The analysis and recommendations submitted in this report are based in part on our subsurface exploration, 
laboratory testing, site observations, and provided data on geology and the proposed site development. Our 
descriptions and the boring logs may show distinctions between fill and native soils, between native (e.g., 
alluvium, colluvium, slopewash) and bedrock formation, and between soil type (e.g., sands and silty sands). Such 
distinctions were based on geologic information, grading plans when available, intermittent recovered 
soil/bedrock samples, and judgment. Delineations between these categories of materials may not be perfect and 

may be subject to change as more information becomes available. For example, judgments may be clouded when 
recovered samples are intermittent and small in comparison to the volume of soil under study, and macrostructure 
that would aid the identification process are not as apparent as they would be when the borehole is geologically 
downhole logged by entering the excavation. When the age of the fill is old, the difference between the structure 
of the fill and native materials may be less pronounced, or the degree of bedrock formation weathering sometimes 
makes it difficult to distinguish between overlying alluvium, colluvium, or slopewash and weathered bedrock 
formational material. In general, our recommendations are based more on the properties of the materials than on 
the category of the material type such as fill, alluvium, colluvium, slopewash, or bedrock formation. 
Furthermore, the actual stratigraphy may be more variable than shown on the logs. 
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Although this report may comment on or discuss construction techniques or procedures for the design engineer's 
guidance, this report should not be interpreted to prescribe or dictate construction procedures or to relieve the 
contractor in any way of their responsibility for the construction. 

Please be aware that the contract fee for our services to prepare this report does not include additional work that 
may be required, such as grading observation and testing, footing observations, plan review, or responses to 
governmental (regulatory) plan reviews associated with you obtaining a building permit. Where additional 
services are requested or required, you will be billed for any equipment costs and on an hourly basis for 
consultation or analysis. 

The Geotechnical Engineer's actual scope of work during construction is very limited and does not assume the 
day-to-day physical direction of the work, minute examination of the elements, or responsibility for the safety of 
the contractor's workers. Our scope of services during construction consists of taking soil tests and making visual 
observations, sometimes on only an intermittent basis, relating to earthwork or foundation excavations for the 
project. We do not guarantee the contractor's performance, but rather look for general conformance to the intent 
of the plans and geotechnical report. Any discrepancy noted by us regarding earthwork or foundations will be 
referred to the Owner, project Engineer, Architect, or Contractor for action. 

This report is issued with the understanding that it is the responsibility of the Owner, or of their representative, to 
ensure that the information and recommendations contained herein are called to the attention of the Architect and 
Engineers for the project and incorporated into the plan and that the necessary steps are taken to see that the 
Contractor carry out such recommendations in the field. Advanced Geotechnical Services, Inc., (AGS) has 
prepared this report for the exclusive use of the Client and authorized agents, and this report should not be 
considered transferable. We do recommend, however, that the report be given to future property Owners for the 
sole purpose of disclosing the report findings. 

Findings of this report are valid as of the date of issuance. Changes in conditions of a property may occur with 
the passage of time whether attributable to natural processes or works of man on this or adjacent properties. 
Furthermore, changes in applicable or appropriate standards occur due, for example, to legislation and broadening 
of knowledge. Accordingly, findings of this report may be invalidated wholly or partially by changes outside our 
control. Therefore, this report is subject to our review and remains valid for a maximum period of one year, 
unless we issue a written opinion of its continued applicability thereafter. 

In the event that any changes in the nature and design (including structural loadings different from those 
anticipated), or other improvements are planned, the conclusions and recommendations contained in this report 
shall not be considered valid unless the changes are reviewed and conclusions of this report modified or verified 
in writing. 

This report may be subject to review by controlling agencies, and any modifications they deem necessary should 
be made a part thereof, subject to our technical acceptance of such modifications. All submissions of this report 
should be in its entirety. Under no circumstances should this report be summarized and synthesized to be quoted 
out of context for any purpose. 

Test findings and statements of professional opinion do not constitute a guarantee or warranty, and no warranties, 
either expressed or implied, are made as to the professional advice provided under the terms of this agreement. 
We have strived, however, to provide our services in accordance with generally accepted geotechnical 
engineering practices in this community at the time of this report. 

Advanced Geotechnical Services, Inc. 15 



C. I. Beach Community Services District I 112 Las Pa/mas Street August 7, 2018 

Appendix A 

Field Exploration and Boring Logs 
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Appendix A 

Field Exploration and Boring Logs 

The field exploration included a site reconnaissance and subsurface exploration. During the site reconnaissance, 
the surface site conditions were noted, and the approximate locations of any exploration points were determined. 
The following descriptions of exploration methods are generic and may include methods not used on this project. 
Reference to the boring logs can be made to determine which methods are applicable to this project, and any 
differences between what is described below and actually occurred is described on the boring logs or in the main 
body of the report. 

The test borings were advanced by either hand digging, digging with a backhoe, or drilling. In the case of 
drilling, a truck-mounted rotary drilling rig with a hollow-stem auger or bucket was used to advance the borings. 
The method actually used is noted on the boring logs. For geologic studies when the need for visual examination 
of the bedding and other stratigraphic features is needed along with engineering data, the larger bucket augers are 
used to allow a geologist to enter the excavation for visually logging the hole. When geologically logging borings 
and trenches, the sides are scraped prior to logging. A prefix B is used to designate a boring made with a drilling 
rig. When hand dug, the boring numbers have a prefix HB. When a backhoe was used, prefixes TP (test pit) orT 
(trench) are used. The difference between a trench and test pit being the length of the exploration; a trench being 
a long natTow exploration, most commonly used for fault studies. In each case, the soils were logged by technical 
personnel from our office and visually classified in the field in general accordance with the Unified Soi I 
Classification system. The field descriptions have been modified as appropriate to reflect laboratory results when 
preparing the final boring logs. 

Relatively undisturbed samples of the subsurface materials were obtained at appropriate intervals in the borings 
using a steel drive sampler (2.5-inches inside diameter, 3-inches outside diameter) lined with brass, one-inch-high 
sample rings with a diameter of 2.4 inches. This is referred to as a modified California sampler. The boring may 
be advanced by drilling with a hollow-stem auger or with a wet rotary operation. If below the groundwater, the 
hollow-stem is filled with water or drilling mud to counteract the fluid pressure of the groundwater. The sampler 
was usually driven into the bottom of the borehole with successive drops of a 140-pound safety hammer 
connected to the sampler with either A or AW rod and falling 30 inches. An automatic hammer is usually used 
when drilling with a CME dill rig, and a Safe-T-Driver is used when drilling with a Mobile drill rig. When above 
the groundwater level, a downhole Safe-T-Driver is usually used. Studies have shown that hammer efficiencies 
of the automatic hammer is over 90% while that of the Safe-T-Driver is about 70%, based on impact velocities. 
When a bucket auger is used to advance the boring, the driving weights change with depth, depending on the 
weight characteristics of the telescoping kelley bar, but the height of fall is usually 18 inches. Sampler driving 
resistance, expressed as blows per 6 inches of penetration, is presented on the boring logs at the respective 
sampling depths. When the borings or trenches are excavated with a backhoe, the sampler is pushed into the soil 
with the force of the backhoe. A hand sampler is used when the borings or trenches are advanced by hand 
digging or in some cases when a backhoe is used to make the excavation. This hand sampler is similar to the 
conventional California sampler, but lighter weight. An approximately 8-pound hammer falling about 18 inches 
is used to drive the hand sampler about 6 inches into the bottom of the exploration. The type of sampler used is 
noted on the boring logs. In some cases, the hammer weight and falling distance deviate from those given above. 
The actual conditions are shown on the boring logs and supersede the conditions given above. 

Ring samples were retained in close-fitting, moisture tight containers for transport to our laboratory for testing. 
Bulk samples, which were collected from cuttings, were placed in bags and transported to our laboratory for 
testing. 

When noted on the boring logs, standard penetration test (SPT) samples were obtained using either a 20-inch or a 
32-inch long split-barrel sampler with a 2-inch outside diameter and a 1.375-inch inside diameter when liners are
used (1.5-inch inside diameter without liners). Unless noted otherwise, liners are used. This sampler is driven
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into the soil with successive drops of a 140-pound, safety hammer falling 30 inches. The blows are recorded for 
each 6 inches of penetration for a total penetration of 18 or 24 inches. The sum of the number of blows for the 
last 12 inches of an 18-inch penetration or the middle 12 inches of a 24-inch penetration is referred to as the N 
value. 

Logs, which are presented on Plates at the end of this Appendix, include a description and classification of each 
stratum, sample locations, blow counts, groundwater conditions encountered during drilling, results from selected 

types of laboratory tests, and drilling infonnation. Keys to Soil and Bedrock Symbols and Terms are included on 
Plate A-1 and Plate A-2. 

Each boring or trench, unless noted otherwise, was backfilled with cuttings at the completion of the logging and 
sampling. The backfill, however, may settle with time, and it is the responsibility of our client to ensure that such 
settlement does not become a liability. 

Advanced Geotechnical Services, Inc. A-2
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uses 

Major Olvlslons Typical Names 

Key to Soil Symbols and Terms 

Terms used In this report for describing soils according to their texture or 
grain size distributions are generally In accordance with the Unified Soil 
Classification System . 

Group 
Symbols 

..... ____,,------....:.. 

.a 
i 
i 

Well-graded gravel$, gravel-sand rrix1ul8$, IIUle or 
no fines 

Poorly graded gravels, gravel-sand mixtlres, little 
orno flnes 

Silly gravels, gravet-S81ld•Silt mixtlJes 

GC Clayey gravels, gravul-sand, clay rnbcttres 

Wei-graded sands, gravelly wd, little or no lines 

Poorly graded sands, graveUy sands llttte or no 
lines 
SIity sams, �sltt mixtures

Clayey sands, sand-clay nixlures 

Sits and very fine s;v,ds. roc:k•l!OUI", silty or clayey 
line S811!1s: .or clayey s�ls with slight plastleity 

Inorganic clays of low or medium plasticity, 
gravelly clays, $8ndy clays, silty ,clays, i4lan clays 

Tem1S Describing Density and COlllliltancy 

Coarse Grained soils (major portion retained on No. 200 sieve) include (1) 
clean gravels, (2) silty or clayey gravels, and (3) silty, clayey, or gravelly 
sands. Relative density is related to SPT blow count corrected for 
overburden pressure or drive energy. 

Dtns1ty SPT N Value 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 

vi 
I 

Blows/Ft 

Oto4 
4to 10

md 10to30 
d 301050 
vd > 50

Relative Density 
"" 

Oto 15 
15 to 35
35 to 65
65 to 85 
85 to 100

Fine Grained soils (major portions passing No. 200 sieve) inlcude (1) 
inorganic and organic silts and clays, (2) gravelly, sandy, or silly clays, and 
(3) clayey silts. Consistency is rated according to shear strength as
Indicated by penetrometer readings, direct shear, or SPT blow count.
Consilllncy Shear Strength, k.sf SPT NValue 
Very Soft < 0.25 O to 2 
Soft 0.25 to 0.50 2 to 4
Firm 0.50 to 1.00 4 to a 
Stiff 1.00 to 2.rio a to 16 
Very Stiff 2.00 to 4.00 16 to 32 
Hard > 4.00 > 32

Tenna Charactertitng Soll SlrUcture 

111---1-i=;;-.-,;;,,.l 
Ii 

Organic silts and organie silty clays ol low 
plasllcily 

Inorganic sills. mlcaceous or dlalomai:eou., fine 
wdy or silty sols. elastic sills 

Sfickenslded Having Inclined planes of weakness that are snck and 
glossy in appearance. 

Fissured Containing shrinkage cracks, frequently filled wilh fine 
sand or silt; usually more or less vertical. 

Laminated Composed of thin layers of varying color and texture. 

:i\!
11------W:�"4

11101llanlc clays al high plastlclty, fat clays lnterbedded Composed of alternate layers of different soil types. 

Calcareous Containing appreciable quantities of calcium carbonate • 

G • GralnSlze 
A • Atterberg Umils 
p • Compaction 
S • Swell/Expansion 

Moafied 
Gallfomia 

Hand 
Sampler 

Organic clays of medium to high plasticity, organic 
sltts Well Graded Having wide range In grain sizes and substantial 

amounts of Intermediate particle sizes. 
Peat and other highly organic soils 

Legend of Laboratory Tests 

Poorly Graded Predominately one grain size, or having a range of grain 
sizes with some intermediate sizes missing. 

Porous Having visibly apparent void spaces through which 
water, air, or light may pass. 

C • Consolidation 
OS • Direct Shear 
U • Unconfined 

PP • Pocket Penelrometer 
CH • Chemical 

Soll Moisture 
From low to high, the moisture content Is indicated by: 

T • Triaxial 

Sampler lype 

SPT 

Shelbi' 
Tube 

Clay 

Rock Core 

Bulk 

Slit 
Shwe Size Noo,bel 200 

0.005 0.01 0.05 0.1 

F'me 

Grain Size Distribution 

I S:ium ICoarsa I Fina
40 10 4 

Ory D 
Slightly Moist SI M 
Moist (near optimum for compaction) M 
Very Moist V M 
Wet W 

Designation 
T race 
Few 
Little 
Some 

Gra"' 
I . Coarse 

Size Proportions 

3/4" 2" 3' 

Percent by Weight 
<5 

51010 
15 to 25
30 to45 

0.5 1.0 5.0 10.0 50 100 
Panlde Diamttar In Mi11im1lffl 

Plate A-1 
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Key to Bedrock Symbols and Terms 

Descriptive 
Term 

Unweathered 

Slightly 
Weathered 

Moderately 
Weathered 

Highly 
Weathered 

Completely 
Weathered 

Discoloration 
Extant 

None 

Less 20% of fracture 
spacing on both sides 
of fracture 

Greater than 20% of 
fracture spacing on 
both sides of fracture 

Throughout 

Throughout 

Description for Structural Feature: 
Bedding, FollaUon, or Flow Banding 

Vary Thickly (Bedded, Foliated, or Banded) 
Thickly 
Moderately 
Thinly 
Very Thinly 

Description for Mlcroatructural Features: 
Bedding, FollaUon, or Cleavage 

Intensely (Lamnated, Foliated, or Cleaved) 
Very Intensely 

Braccia 

Claystone 

:-o·• . .-: .
.. \

Extrusive 
Igneous 

Description 
Closed 
Very Narrow 
Narrow 
Wide 
Very Wide 

Graphic Symbols • Bedrock 

Intrusive 
Igneous 

Limestone 

Metamorphic 

Sandstone 

Separation of Fracture Walls 

Separation of Walls, mm 
0 

0 to 0.1 
0.1 to 1.0 

1.0to 5. 0 
>5.0

Fracture Filling 

Deflnttlon 
No fracture filling material 

Degree of Weathering 
D/agnoaUc FNture 

Fracture 
Condition 

Closed or discolored 

Discolored, may contain 
thin filling 

Discolored, may contain 
thick filling, cemented 
rock 

Surface 
Characteristics 

Unchanged 

Partial discoloration 

Partial to complete 
discoloration, not 
friable except poorly 
cemented rocks 

Friable and possibly 
pitted 

Resembles a soil 

Original 
Texture 
Preserved 

Preserved 

Preserved 

Mainly 
Preserved 

Partly 
Preserved 

Grain 
Boundary 
Condition 

light 

Tight 

Partial 
Opening 

Partial 
Separation 

Complete 
Separation 

DlscontlnuHy Spacing 

Spacing Description for Joints, 

More than2m 
60cm to2m 
20 to 60 cm 
60 to200mm 
20to60mm 

61020mm 
<6mm 

Shale 

SIitstone 

Slate 

More than 6 ft 
2to6lt 
8 to 241n. 
2. 5 to 8 In.
0.75 to 2.5 In.

0.25 to 0.75 In. 
< 0.25 in. 

Classification 
Very Weak 
Weak 

Moderately Strong 

Strong 

Very Strong 

Description 
Smooth 

Slightly Rough 

Medium Rough 

Rough 

Very Rough 

Faults, or Other Fractures 
Very Wldely (Fractured or Jointed) 
Widely 
Medium 
Closely 
Very Closely 

Extremely Close 

Rock Hardness 

Field Test 
Can be dug by hand and crushed with fingers. 
Friable, can be gouged deeply with a knife and 
will crumble readily under light hammer blows. 
Can be peeled with a knife. Material crumbles 
under firm blows with the sharp end of a geologic 
pick. 
Cannot be scaped or peeled with a knife point. 
Hand held specimen breaks with firm blows of the 
pick. 
Difficult to scratch with knife point. Cannot break 
hand held specimen. 

Suriace Roughness 

Classlflcatlon 
Appears smooth and is essentially smooth to the 
touch. May be slickensided. 
Asperities on the fracture surfaces are visible and 
can be distinctly felt . 
Asperltes are clearly visible and fracture surface 
feels abrasive to the touch. 
Large angular asperites can be seen. Some 
ridge and high-side angle steps evident. 
Near vertical steps and ridges occur on the 
fracture surface. 

Description 
Clean 
Stained 
Filled 

Discoloration of rock only. No recognizable filling material. 
Fracture filled with recognizable filling material. Where slickensldes are observed, the direction of the sfickensldes should 

be recorded after the standard discontinuity surface description. 

PLATE A-2 
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Project Channel Islands Beach Community Services District Client No. 

Comment 112 Las Palmas Street, Oxnard

4844 

Boring Log B-1 
Sheet 1 of 2 

Date Drilled 7/23/18 

Drilling Company/Driller Choice Drilling Equipment Hollow Stem Auger 

Driving Weight (lbs) 

Elevation 

¢:: \0 
<1) 

".�r 
- � 

i 
� 
0 
-

Q Cl) O'.l 

-

� 
11
16 
19 

5 

� 
10
14 
15 -

-

� 
5 

9 

10 -
6

� 9 

12

15 

X 
6 
9 

15 � 

20 

25 

X 

14
26 
28 

u-

:.E ..8 
§'� 

C) Cl) 

• ,  

. . 

.. 

'• 

.. 
. . .. 

: 

. .

.. 

•' 

. .  
" 
. .  

.. 

. . 

.. 

.. 
. . .. · 

. . 

. • 

. .  

. . 
" 

. . 

. . 

. . .. · 

. . .. 

140 Average Drop (in.) 30 Hole Diameter (in.) 6 

ft Depth to Water 9.0 ft After hrs on Logged By BW 

Description of Material 
This log, which is part of the report prepared by Advanced Geotechnical Services, Inc. Attitudes 

'-H 

';J_ (.) 

for the named project, should be read together with that report for complete ..... p.. <1) ';J_ interpretation. This summary applies only at this boring location and at the time of ·s ....r B 1:l
�

drilling. Subsurface conditions may differ at other locations and may change at this �"Sn 0� H IZl <Zl� location with the passage of time. The data presented is a simplification of actual 
�-d) 

.,... A 0 <1) ..... 

conditions encountered. 
�8 � 

,B � 
Q� Of-< 

Beach Sand (Qs) 
Tan medium to coarse grained SAND, dry, loose at surface, becomes 

slighty moist and moderately dense by a depth of approximately 1 to 2 
feet 

101.0 3.3 

103.7 1.6 E.I.=O

becomes very moist@ 7.5 ft. 96.4 4.5 

y_ 
groundwater @ 9 ft. 

no sample recovery@ 10 ft. 

becomes fine to coarse grained sand, wet, dense 22.5 

13.7 

14.7 

Plate A- 3 
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Project Channel Islands Beach Community Services District Client No. 
Comment 112 Las Palmas Street, Oxnard

Drilling Company/Driller 
Driving Weight (lbs) 
Elevation ft 

Choice Drilling

140 Average Drop (in.) 
Depth to Water 9.0 ft After 

Description of Material 

4844 

Equipment 

30 
hrs on 

Boring Log B-1 
Sheet 2 of 2 

Date Drilled 7/23/18 

Hollow Stem Auger 

Hole Diameter (in.) 
Logged By 

6 
BW 

This log, which is part of the report prepared by Advanced Geo technical Services, Inc. Attitudes 
<+-< 

'cf-(.) 

for the named project, should be read together with that report for complete P< 
¢::: \0 
,£1� 

<l) ----- IZJ 
P< � 

P< § <l) 
0 

Q 
-

U'.l i::o 

X 
6 
6 
12 

-

35 -

X 
6 

15 -

40 -

IX 10 
27 

45 �
4 

X 5 

50 -

X 
7

16 
19-

55 

(.) -•.-< 0 
..c:: ,.0 

§<� oU'.l 

.. 

· .. -. 
. . .. 

.. 
. . . . · 

.. .. 
.. . . 

. . 
' . 

. . 

. . 

. . . .

interpretation. This summary applies only at this boring location and at the time of 
drillmg. Subsurface conditions may differ at other locations and may change at this 
location with the passage of time. The data presented is a simplification of actual 
conditions encountered. 

becomes medium to coarse grained sand, wet, dense 

silty lense at bottom of 30 ft. sample, firm, very moist 

becomes gray, medium to coarse grained, slightly silty 

·. · � Light gray fine grained Sandy SILT, stiff, very moist, minor clay

grades siltier 

Total Depth Explored= 51.5 ft. 
Groundwater Encountered @ 9 ft. 

No Groundwater Encountered 

-+-> 

�5 
'cf-·s ... r 

::i "Sb 0� [) IZJ IZJ-+-> 0 Q'iu ..... .:1 i:i t, 0 0 � Q� �u 0� I 

24.7 
19.3 

19.1 

22.1 

37.6 

24.0 
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Project Channel Islands Beach Community Services District Client No. 

Comment 112 Las Palmas Street, Oxnard

Drilling Company/Driller 

Driving Weight (lbs) 

Elevation ft 

Choice Drilling 

140 Average Drop (in.) 

Depth to Water 8.5 ft After 

Description of Material 

4844 

Equipment 

30 

hrs on 

Boring Log B-2 
Sheet 1 of 1 

Date Drilled 7/23/18 

Hollow Stem Auger 

Hole Diameter (in.) 6 

Logged By BW 

This log, which is part of the report prepared by Advanced Geo technical Services, Inc. Attitudes 
<+-< 

� u 
for the named project, should be read together with that report for complete ...., P< c:t:: \0 � u.-

if 
u'i ..... 0 .- ..c:: ,.0 P< � 

� �� .-
Q IZl o:i C) IZl

-

� 
15 
18 
18 

-

5 

M 13
15 

-

� 
5 
7 

-

10 -·

X 
2
2
3 

15 14 

X 16
17 

20 

25 

inteipretation. This summary applies only at this boring location and at the time of 
drilling. Subsurface conditions may differ at other locations and may change at this 
location with the passage of time. The data presented is a simplification of actual 
conditions encountered. 

Beach Sand (Qs) 
Tan medium to coarse grained SAND, dry, loose at surface, becomes 

slighty moist and moderately dense by a depth of approximately 1 to 2 
feet 

becomes medium to coarse grained SAND, slightly moist, dense 

becomes very moist@ 7 .5 ft. 
groundwater encountered@ 8.5 ft. 

becomes coarse grained sand, wet, dense 

Total Defeth Explored= 16.5 ft.
Groundwa er Encountered @f; 8.5 ft. 
Backfilled with Spoils 7/2 /2018 

·s ....r 
� "Sn 
c·63

Q� 

85.1 

102.8 

94.5 

� � 
B 1=l rn � ..... :::: 0 0 
::Su 

26.5 

2.5 

20.2 

24.5 

17.5 

� 
0� I-< Cll 
0 � ...., 

� ..s � 
I Of-< 
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Appendix B 

Laboratory Testing 

A laboratory test program is designed for each project to evaluate the physical and mechanical properties of the 
soil and bedrock materials encountered at the site during our field exploration program. Laboratory tests were 
conducted on representative samples for the purpose of classification and determining their properties for use in 
analyses and evaluations. The most common laboratory tests include moisture-density, Atterberg limits, grain
size analyses (sieve and hydrometer analyses), sand equivalent, direct shear, consolidation, compaction, 
expansion index, and R-values. The following descriptions of test methods are generic and may include methods 
not used on this project. Reference to the boring logs and test results on Plates attached to this appendix will 
show which tests were performed for this project. Laboratory testing is performed in general accordance with the 
most recent ASTM (2007) test designations available at the time of testing. 

Classification Tests 

Classification testing is performed to identify differences in material behavior and to correlate the results with 
shear strength and volume change characteristics of the materials. Classification testing includes unit weight 
(e.g., dry density), moisture content, Atterberg limits, grain size analyses (sieve and hydrometer), and sand 
equivalent. 

Moisture-Density Test 

Site soils were classified in the laboratory in accordance with the Unified Soil Classification System. Moisture 
contents are performed in general accordance with ASTM Test Designation D2216 and unit weights were 
determined in general accordance with ASTM Test Designation D2937. Field moisture contents and dry unit 
weights were determined for the ring samples obtained in the field. Field moisture contents and dry unit weights 
are shown on the boring logs in Appendix A. 

Sieve An"�vsis 

Sieve analysis tests were conducted on the on-site soils in general accordance with sieve analysis test procedure 
from ASTM Test Designation D422. This method covers the quantitative determination of the distribution of 
particle sizes in soils. If this test was performed, the results are presented on Plates attached to this appendix. 

Hydrometer Test 

Hydrometer tests were performed in general accordance with ASTM Test Designation D422. If this test was 
performed, the results are presented on Plates attached to this appendix. Samples with obviously little course 
material and a high percentage of fines were prepared with a wet method (ASTM Test Designation D22 I 7) rather 
than air-drying the sample and pulverizing with a mortar and pedestal. 

Shear Tests 

Direct shear tests were performed in general accordance with ASTM D3080 to determine the shear strength 
parameters of undisturbed on-site soils or remolded soil specimens. The samples are usually tested in an 
artificially saturated condition. This is accomplished by soaking the specimens in a confined container for a 
period of one or 2 days, depending on the permeability of the material. The specimen, I-inch-high and 2.4-inch
diameter, is placed in the shear device, and a vertical stress is applied to the specimen. The specimen is allowed 
to reach an equilibrium state (swell or consolidate). The specimen is then sheared under a constant rate of 
deformation. The rate of deformation for a slow test, sufficiently slow to presumably allow drainage, is selected 
from computed or measured consolidation rates to simulate full drainage (full dissipation of any tendency for pore 
water pressure changes) during shear. A rate of displacement of 0.005 inches per minute was used for the most 
tests. The process usually is repeated for 3 specimens, each under different vertical stresses. The results from the 
3 tests are plotted on a diagram of shear stress and normal (vertical) stress at failure, and linear approximations are 
drawn of the failure curves to determine the angle of internal friction and cohesion. The first moisture content 

Advanced Geotechnical Services, Inc. B-1 
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shown on the graphs (associated with peak values) is for either the in-situ condition or the remolded condition, 
and the second moisture content (associated with ultimate value) is for the soaked condition. 

Consolidation Test 

Consolidation tests were performed in general accordance with ASTM D2435 and D5333 on selected samples to 
evaluate the load-deformation characteristics of the earth soils. The tests were performed primarily on material 
that would be most susceptible to consolidation under anticipated foundation loading. The soil specimen, 
contained in a 2.4-inch-diameter, 1.0-inch-high sampling ring, is placed in a loading frame under a seating 
pressure of 0.1 ksf. Vertical loads are applied to the samples in several geometric increments, and the resulting 
deformations were recorded at selected time intervals. When the pressure reaches a preselected effective 
overburden pressure (often 2 ks1) and the specimen has consolidated under that pressure, the laboratory technician 
adds water to the test cell and records the vertical movement. After the specimen reaches equilibrium with the 
addition of water, the technician continues the loading process, usually up to a pressure of about 8 ksf. The 
specimen is then unloaded in increments, and the test is dismantled. The results of the test are presented in terms 
of percent volume change versus applied vertical stress. If this test was performed, the results are presented on 
Plates attached to this appendix. 

Compaction Test 

Compaction tests provide information on the relationship between moisture content and dry density of the soil 
compacted in a given manner. The maximum density is obtained for a given compaction effort at an optimum 
moisture content. Specifications for earthwork are in terms of the unit weight (or dry density) expressed as a 
percentage of the maximum density, and the moisture content compared to the optimum moisture content. 
Compaction tests were performed in general accordance with ASTM Test Designation D 1557 to determine the 
maximum dry densities and optimum moisture contents of the on-site soils. If this test was performed, the results 
are presented on Plates attached to this appendix. 

Expansion Index Test 

The expansion index test provides an assessment of the potential for expansion or heave that could be detrimental 
to foundation or slab performance. Expansion Index tests are performed on shallow on-site soils in general 
accordance with expansion test procedures in ASTM D4829. In this test, a specimen is compacted at a degree of 
saturation between 45% and 55% in a 4.01-inch-diameter, 1.0-inch-high ring. The specimen is subjected to a 
seating pressure of 144 psf, water is added to the test cell, and swell is monitored until the expansion stops. The 
volume of swell is converted to an expansion index. Any test results are summarized on the boring logs in 
Appendix A. 

Sample Remolding 

In some cases, remolded samples are used when performing direct shear tests and consolidation tests. Samples 
are remolded to a specified moisture and density by compacting the soil in a 2.42-inch-diameter sample ring. The 
specified moisture content is either at optimum or a few percentage points above optimum. The specified dry 
density is usually at a relative compaction of 90%. The required moisture is added to and mixed with dry soil, 
providing a homogeneous mixture. A 2.42-inch-diameter ring is placed in a 6-inch-diameter compaction mold, 
and soil is placed in the mold to above the ring. The soil is then compacted with a 5.5-pound hammer with a free
fall drop of 12 inches. The sample is trimmed, and the dry density is determined. If the dry density deviates more 
than about one pound per cubic foot from the specified dry density, the process is repeated with the number of 
blows altered to better achieve the specified dry density. 

Advanced Geotechnical Services, Inc. 8-2
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8/7/2018 \ 1 Job No. 4844 Date 

\ \ \ Project Channel Islands Beach Community Services 
I \ 
\ 

District -112 Las Palmas Street, Oxnard 
I\ 

\ 

\ \ 
I \ 

\ ' 
Source of Material B-1 5.0

II 

\ I\ Description of Material Tan medium to coarse grained 
I\ ' SAND 

I \  
Test Method \ 

I\ \ 
I\ 

I\ \ 
[\ 

\ 1 

\ 
� \ Test Results 
\ \ 

I\ \ ' Maximum Dry Density 106.5 pcf 
\ [\ 

\ \ ' Optimum Water Content 13.5% 
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I\ i'\ -,
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Stress, ksf 

Open Symbol At Field Moisture, Solid Symbol After Submersion in Water 

Specimen Identification Classification DD MC% 

0 B-1 5.0 Tan medium to coarse grained SAND 99.3 4.2 

• B-1 5.0 *UNDISTURBED* 101.8 16.7 

Project Channel Islands Beach Community Services Client No. 4844 
District -112 Las Palmas Street, Oxnard Date 8/7/18 
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Consolidation Test 
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Specimen Identification Classification DD MC% c, ksf phi 

0 B-1 5.0 Tan medium to coarse grained SAND 96.0 15.5 0.34 24 

• B-1 5.0 *REMOLD* 96.0 19.8 0.29 22 

Project Channel Islands Beach Community Services Client No. 4844 
District -112 Las Palmas Street, Oxnard Date 8/7/18 

a� 
Shear Test Diagram 
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0 8-2 5.0 Tan fine to coarse grained SAND 

• 8-2 5.0 *UNDISTURBED*

Project Channel Islands Beach Community Services 
District -112 Las Palmas Street, Oxnard 

� 

Shear Test Diagram 
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4.0 5.0 

6. - Residual Shear 

DD MC% c, ksf phi 

95.7 6.9 0.16 35 

95.7 23.3 0.08 32 

Client No. 4844 
Date 8/7/18 

Plate B- 6 
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Grain Size In Millimeters 

Cobbles 
Gravel Sand 

Silt Or Clay 
coarse fine coarse medium : fine 

Specimen Identification Classification MC% LL PL Pl Cc Cu 

0 B-1 15.0 Tan fine to coarse grained SAND 1.02 2.5 

• B-1 20.0 Tan fine to coarse grained SAND 0.83 5.0 

L B-1 25.0 Tan fine to coarse grained SAND 1.61 6.9 

... B-1 30.0 Gray Sandy SILT 2.58 7.3 

◊ B-1 35.0 Gray medium to coarse grained SAND 1.53 4.9 

Specimen Identification D100 D60 D30 D10 %Gravel %Sand %Silt I %Clay

0 B-1 15.0 9.50 0.41 0.264 0.1661 0.3 96.4 3.3 

• B-1 20.0 9.50 0.70 0.284 0.1397 6.4 87.1 6.5 

L B-1 25.0 9.50 0.64 0.312 0.0940 5.7 85.7 8.6 

... B-1 30.0 0.60 0.08 0.045 0.0103 0.0 40.2 53.4 6.4 

◊ B-1 35.0 9.50 0.32 0.180 0.3 88.1 11.6 

Project Channel Islands Beach Community Services Client No. 4844 
District -112 Las Palmas Street, Oxnard Date 8/7/18 

� 

Gradation Curves 

Advanced Geotechnical Services. Inc. Plate B- 7 



U.S. Sieve Opening In Inches I U.S. Sieve Numbers I Hydrometer 
6 4 3 2 1.5 1 3/4 112 3/8 3 4 6 810 141620 30 40 50 70100140200 

100 I I I !I I I I . I I ·.� ,_____ �

I\ 
I\. 

90 

80 ,\ 

p '\ 
�70 
C 

e \ 

n 
t 60

i 
n \ e50 
r 

B 
I 

y 40 
w

le 
e 

\ i !'<'It--, 9 30h \ \ t 

I\ \
20 

\ \ 

\ 
1"--ia -'"" 

- "--... 10 -- f.J k � �----
µ � -

0 
100 10 1 0.1 0.01 0.001 

Grain Size In Millimeters 

Cobbles 
Gravel Sand 

Silt Or Clay 
coarse fine coarse medium I fine 

Specimen Identification Classification MC% LL PL Pl Cc Cu 

0 B-1 40.0 Light gray fine grained Sandy SILT 3.96 12.5 

• B-1 45.0 Light gray fine grained Sandy SILT 1.99 19.6 

6 B-1 50.0 Light gray fine grained Sandy SILT 0.81 1.7 

Specimen Identification 0100 060 030 010 %Gravel %Sand %Silt I %Clay

0 B-1 40.0 0.60 0.08 0.044 0.0062 0.0 40.9 49.6 9.5 

• B-1 45.0 2.00 0.05 0.015 0.0023 0.0 8.1 79.2 12.7 

6 B-1 50.0 2.00 0.09 0.063 0.0545 0.0 45.9 47.7 6.4 

Project Channel Islands Beach Community Services Client No. 4844 

District - 112 Las Palmas Street, Oxnard Date 8/7/18 

� 

Gradation Curves 

Advanced Geotechnical Services, Inc. Plate B- 8 



AMERICAN 

LABORATORY ANALYSIS RESULTS 
ANALYTICS 

Client: Advanced Geotechnical Services, Inc. 

Project No: 4894 

Project Name: Channel Island Beach CSD 

ANALYTICAL DATA SUMMARY 

Page 3 of 8 

AA Project No: A97589 
Date Received: 07/24/18 
Date Reported: 08/06/18 

Anal te Sample Name Result MRL Units Dilution Prepared Analyzed Method 

Chloride b}'. Ion ChromatograQh}'. 

Chloride B-1@5' 22 5.0 mg/kg 1 07/30/18 07/30/18 

General Chemistrv Anal}'.ses 

pH B-1@5' 7.5 0.50 pH 1 07/27/18 07/27/18 
Units 

Specific Conductance (EC)B-1@5' 270 umhos 07/27/18 07/27/18 

Sulfate 

Allen Aminian 
QNQC Manager 

/cm 

Sulfate bl£ Ion ChromatograQh}'. 

B-1@5' 16 5.0 mg/kg 1 07/30/18 07/30/18 

American Analytics• 9765 Eton Avenue, Chatsworth, California 91311 
Tel: (818) 998-5547 • Fax: (818) 998-7258 

EPA 300.0 

9045C 

EPA 120.1 

EPA 300.0 
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Seismicity Study 



EUSGS Design Maps Summary Report

User-Specified Input 

Report Title C.I.Beach Comm. Serv. Dist. 112 Las Palmas 

ThLI July .S, 2018 23:(l8:J2 UTC

Building Code Reference Document ASCE 7-10 Standard 

(which utilizes uses hazard clata ,wa:l.iblc 1n 2008) 

Site Coordinates 34.16466° N, 119.22851 °W 

Site Soil Classification Site Class D - "Stiff Soil" 

Risk Category I/II/III 

USGS-Provided Output 

S
5 

= 2.053 g 

S
1 

= 0.727 g 

SMS = 2.053 g 

SMl = 1.090 g 

S
05 

= 1.369 g 

S
01 

= 0.727 g 

For information on how the SS and S 1 values above have been calculated from probabilistic (risk-targeted) and 

deterministic ground motions in the direction of maximum horizontal response, please return to the application and 

select the "2009 NEHRP" building code reference document. 



l'l•riod, T l:'it't'1 

For PGAw T
u 

C
R5

, and C
R 1 

values, please view the detailed reP.ort. 

-- ----------

m.-slgn Rl-sponse Spectrum 

Period, T tsec 1 

lthoug this nforma�ion 1s a product of the U S. Geolog·c SLrvey, we provide no warrant , expressed or mpl ed, as co the 

accur y o'' the data conta ned therein. This tool 1s not a subst'tute for tecrnical subject·ma�ter knowledge. 



!lllP!; ... u .. s····.G···.s .. ·• -� Design Maps Detailed Report

ASCE 7-10 Standard (34.16466° N, 119.22851°W) 

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

Section 11.4.1 - Mapped Acceleration Parameters 

Note: Ground motion values provided below are for the direction of maximum horizontal 

spectral response acceleration. They have been converted from corresponding geometric 

mean ground motions computed by the USGS by applying factors of 1.1 (to obtain S
5
) and 

1.3 (to obtain S1). Maps in the 2010 ASCE-7 Standard are provided for Site Class B. 

Adjustments for other Site Classes are made, as needed, in Section 11.4.3. 

From Figure 22-1 [ll S5 
= 2.053 g 

From Figure 22-2 [21 S 1 = 0.727 g 

Section 11.4.2 - Site Class 

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or 

the default has classified the site as Site Class D, based on the site soil properties in 

accordance with Chapter 20. 

Table 20.3-1 Site Classification 

Site Class 

A. Hard Rock

B. Rock

C. Very dense soil and soft rock

D. Stiff Soil

E. Soft clay soil

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

-

Vs Nor N
ch Su 

>5,000 ft/s N/A N/A 

2,500 to 5,000 ft/s N/A N/A 

1,200 to 2,500 ft/s >50 > 2,000 psf 

600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf 

<600 ft/s <15 < 1,000 psf 

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

• Plasticity index PI> 20,
• Moisture content w � 40%, and
• Undrained shear strength s

u 
< 500 psf

See Section 20.3.1 

For SI: lft/s = 0.3048 m/s 11b/ft2 = 0.0479 kN/m2 



Section 11.4.3 - Site Coefficients and Risk-Targeted Maximum Considered 

Earthquake (l'Y.l.�.�
.P.
) Spectral Response Acceleration Parameters 

Table 11.4-1: Site Coefficient F
a 

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

S
5 

� 0.25 S
5 

= 0.50 S
5 

= 0.75 S
5 

= 1.00 S
5 

� 1.25 

A 0.8 0.8 0.8 0.8 0.8 

B 1.0 1.0 1.0 1.0 1.0 

C 1.2 1.2 1.1 1.0 1.0 

D 1.6 1.4 1.2 1.1 [ 1.0 

E 2.5 1.7 1.2 0.9 0.9 

F See Section 11.4. 7 of ASCE 7 

Note: Use straight-line interpolation for intermediate values of S
5 

For Site Class = D and S
5 

= 2.053 g, F
a

= 1.000 

Table 11.4-2: Site Coefficient F
v 

Site Class Mapped MCE R Spectral Response Acceleration Parameter at 1-s Period 

S1 � 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 s1 � a.so

A 0.8 0.8 0.8 0.8 0.8 

B 1.0 1.0 1.0 1.0 1.0 

C 1.7 1.6 1.5 1.4 1.3 

D 2.4 2.0 1.8 1.6 [ 1.5 

E 3.5 3.2 2.8 2.4 2.4 

F See Section 11.4.7 of ASCE 7 

Note: Use straight-line interpolation for intermediate values of S1

For Site Class = D and S
1 

= 0.727 g, F v = 1.500



Equation (11.4-1): SMs = FaSs = 1.000 X 2.053 = 2.053 g 

Equation (11.4-2): SMl = fvS l = 1.500 X 0.727 = 1.090 g 

Section 11 .4.4 - Design Spectral Acceleration Parameters 

Equation (11.4-3): Sos = ½ SMs = ½ X 2.053 = 1.369 g 

Equation ( 11.4-4): S01 = ½ SM l = ½ X 1.090 = 0.727 g 

Section 11.4.5 - Design Response Spectrum 

From Figure 22-12 £31 TL = 8 seconds 

Figure 11.4-1: Design Response Spectrum 

I I 

T < Tn: s. = S08 
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Section 11.4.6 - Risk-Targeted Maximum Considered Earthquake (MCER) 

Response Spectrum 

The MCE
R 

Response Spectrum is determined by multiplying the design response spectrum above by 

1.5. 

S
:,c, 

= 2.053 

I 
I 
I 
I 
I 
I 
I 
I 

. I 
I 
I 
I 
I 
I 

s�11 = 1 .mo - - -· - - - - - - - - - .. - - - - - - - - -

Ts == il.5] l 1 .imo 

Period, 1' {M'() 



Section 11.8.3 - Additional Geotechnical Investigation Report Requirements for 

Seismic Design Categories D through F 

From Figure 22-7 [41 PGA = 0.768 

Equation (11.8-1): PGA
M 

= FPGA
PGA = 1.000 x 0. 768 = 0. 768 g 

Table 11.8-1: Site Coefficient FPGA 

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA 

Class 

A 

B 

C 

D 

E 

F 

PGA � PGA = PGA = PGA =

0.10 0.20 0.30 0.40 

0.8 0.8 0.8 0.8 

1.0 1.0 1.0 1.0 

1.2 1.2 1.1 1.0 

1.6 1.4 1.2 1.1 

2.5 1.7 1.2 0.9 

See Section 11.4. 7 of ASCE 7 

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

For Site Class = D and PGA = 0.768 g, F
PGA 

= 1.000 

PGA � 

0.50 

0.8 

1.0 

1.0 

1.0 

0.9 

Section 21.2.1.1 - Method 1 (from Chapter 21 - Site-Specific Ground Motion 

Procedures for Seismic Design) 

From Figure 22-17 [51 CRS = 0.926 

From Figure 22-18 [5 l CRl = 0.936 



Section 11.6 - Seismic Design Category 

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

RISK CATEGORY 
VALUE OF S0s 

I or II III IV 

Sos< 0.167g A A A 

0.167g :S S
05 

< 0.33g B B C 

0.33g S S
0s < 0.50g C C D 

0.50g S S
0s D D D 

For Risk Category = I and S
05 

= 1.369 g, Seismic Design Category = D 

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

RISK CATEGORY 
VALUE OF S01

I or II III 

S01 < 0.067g A A 

0.067g S S
01 < 0.133g B B 

0.133g :S S01 
< 0.20g C C 

0.20g S S01 D D 

For Risk Category = I and s01 
= 0.727 g, Seismic Design Category = D 

IV 

A 

C 

D 

D 

Note: When 5
1 is greater than or equal to 0.75g, the Seismic Design Category is E for 

buildings in Risk Categories I, II, and III, and F for those in Risk Category IV, irrespective 

of the above. 

Seismic Design Category = "the more severe design category in accordance with 

Table 11.6-1 or 11.6-2" = D 

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

References 

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

7 _Figure_22-1.pdf

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

7 _Figure_22-2.pdf

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

7 _Figure_22-12.pdf

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

7 _Figure_22-7.pdf



5. Figure 22-17: https ://earthquake. usgs. gov /hazards/ desig nma ps/ down loads/pdfs/201 0_ASCE-

7 _Figure_22-17.pdf

6. Figure 22-18: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-

7 _Figure_22-18.pdf
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Magnitude 'J;',3;'016,90 i.¥i3•' 
Groundwater Depth (ft) ,·,;:;:,5;Q ·(',[.:; (Historic High) 
Reference Pressure, Pa ma1 ;,L,+21164:t).j 
Reference Pressure, p, 1,�1 1.0582 

NL= Not Susceptible to Liquefaction 

Total LIQ Effective Field Effective Depth, I Unit Overburden Overburden Overburden Feet Weight Pressure, crv 

r, 
Pressure, cs

v
' Pressure, cs

v
' 

.•a.a,:,. 0.00 0.00 0.00 
1.5 :'OA15:,' 0.19 0.19 0.19 
3.0:C':, 0.38 0.38 0.38 
4.0 ''0;125.X 0.50 0.50 0.50 

;,,'F5:o;L 0.63 0.63 0.63 
6.3 !'ii!Oi125i.+ 0.78 0.70 0.78 

,?J;5;,>.; 0.94 0.78 0.94 
8.8 •:iOMS\i 1.09 0.86 1.09 

:::10,0;-• 1.25 0.94 1.19 
12.5 •:M25'•··- 1.56 1.09 1.34 

: -.1s.o;. 1.88 1.25 1.50 
16.3 ... M25J' 2.03 1.33 1.58 
.11_5.; 2.19 1.41 1.66 
18.8 · 0:125:; 2.34 1.49 1.74 

•;:.20.0;, 2.50 1.56 1.81 
21.3 ;,.OMS'.¾ 2.66 1.64 1.89 

,,22.St; 2.81 1.72 1.97 
23.8 ·,,::o.12s,,, 2.97 1.80 2.05 

I 25:o•;, 3.13 1.88 2.13 
26.3 ,,, 0:125-ii 3.28 1.96 2.20 

-27:5.::" 3.44 2.03 2.28 
28.8 ·:. 0¥125:-:: 3.59 2.11 2.36 

:ao.o.:,, 3.75 2.19 2.44 
31.3 '·'0:125''-' 3.91 227 2.52 

I, 32.5,:" 4.06 2.35 2.60 
33.8 :•.Q\125>:c 4.22 2.42 2.67 

i:;35.QF. 4.38 2.50 2.75 
36.3 ''to:125,·, 4.53 2.58 2.83 

"'37.S-'.i: 4.69 2.66 2.91 
38.8 tM,125ii 4.84 2.74 2.99 

.. ,40.0i'ii 5.00 2.82 3.07 
41.3 i>i0:125.''' 5.16 2.89 3.14 

,::42_5:;t 5.31 2.97 3.22 
43.8 '0:125,:i 5.47 3.05 3.30 

.. '45:Q,,i: 5.63 3.13 3.38 
46.3 -i.0:125 ; .  5.78 3.21 3.46 
-47.5·'· 5.94 3.29 3.54 
48.8 ;;:0:125'· 6.09 3.36 3.61 
50.0--- 6.25 3.44 3.69 

N Adjustments - Liners (SPT Samples) li�:0''.,i,..,n',:,;I 

N Adjustments - Hole Diameter 
N Adjustments - Energy 
Ne 

B1 Liquefaction Evaluation 

Soil 
c. r. CSRM=75 

Type* 

1.70 I 1.00 I 0.403 I 

1.70 I 0.99 I 0.400 I 

1.65 I 0.99 1 0.442 I 

1.39 I 0.98 I 0.504 I 

1.25 I 0.97 I 0.543 I 

1.16 0.97 0.571 

1.10 0.96 0.582 

1.06 I 0.95 1 0.589 

1.02 I 0.95 I 0.593 

0.98 I 0.94 I 0.596 I 

0.95 I 0.93 I 0.596 I 

0.92 I 0.91 I 0.595 

0.89 I 0.90 I 0.593 

0.86 0.88 0.591 

0.84 0.86 0.587 

0.82 0.84 0.583 I 

0.80 I 0.82 0.578 1 

0.78 0.79 I 0.573 

0.77 0.77 0.568 

% 
N (N,)so Fines 

Jx,,.,,, . .,,,,'"''''l:c';,;50:ot{l;d 101.7 I 

11:;0.0••-;;;:,;x:, 39.6 I 

1.,·-· ...... ;Jb"1''"'' 31.7 I 

16.8 I 

19.9 I 

;;;J;-3,3:;:,,.,i;:;.!\24:0'::,;.:: 42.1 

· ··•;;c;1:24:020:01 40.2 

,. 33.7 

"'-'--"�·,:.,,,.�,i .. ,,;21io :,::.'1 32.4 

1;"'/.�01 K -nv<< JdkiEAf'S�:OJYl;'S 

'€''1i54iO*l"" 

84.4 I 

81.6 

:,,;z59,a;:1,i1;;•;c. ;.1 X.U:.i:'-'!i"I 26.3 

':i:'-59:8?i':iJ?iJ;i;!18:Qo;t,;; 25.6 

I:, ,;:;1.1:6i:!'ii;J0;;:23:oi:!i;i:! 31.7 

, ....... 30.9 I 

i;_,:;;;59;:1\i:!ii'-'' .. 48.5 I 

1.? ,:59:1:nxn 47.3 I 

15.0 

lt;::;54,1;.,,::1,;.i;'i12.o·;;;;:;J 14.7 I 

r:-r...i r--.. -..1. ___ ,. __ '"'--.1.1.. ru\ 

Adjusted for Rod 
Fines Length K, CRR.=1s 

Content {N1}so Adjust 

101.7 I 0.75 I 1.00 5.000 

39.6 I 0.75 I 1.00 1 5.000 

31.7 I 0.75 1 1.00 I 0.387 

16.8 I 0.85 1.00 I 0.182 

19.9 I 0.85 1.00 I 0.216 

42.1 I 0.95 1.00 I 5.000 

40.2 0.95 1.00 5.000 

34.0 I 0.95 1.00 0.502 

32.6 I 0.95 I 1.00 0.435 

86.2 I 1.00 1.00 I 5.000 

83.3 I 1.00 1.00 I 5.000 

36.6 1.00 1.00 I 5.000 

35.7 1.00 0,99 5.000 

34.1 I 1.00 I 0.98 0.499 

33.2 1.00 I 0.97 0.451 

63.1 1.00 I 0.96 I 5.000 

61.7 I 1.00 0.96 I 5.000 

23.0 1.00 I 0.95 0.242 

22.6 1.00 I 0.94 I 0.235 

* C indicates clay or other non-liquefiable, fine grained soils (based on hydrometer and/or Atterberg testing), otherwise assumed to be potentially liquefiable. 

� 
ll"'-.• ---.1.\ 

advanmd��inc. 

Cumulative Safety Volumetric Layer Liquefaction Factor, SPT Settlement Strain Settlement Method (inches) (inches) 

Above GWT 0.000 I 0.000 I 0.000 

AboveGWTI 0.000 0.000 0.000 

NL I 0.000 0.000 0.000 

0.36 I 0.018 I 0.549 I 0.549 

0.40 I 0.016 I 0.972 I 1.521 

I NL 0.000 I 0.000 I 1.521 

NL 0.000 I 0.000 I 1.521 

NL 0.000 I 0.000 1.521 

I NL 0.000 I 0.000 I 1.521 

I NL I 0.000 I 0.000 I 1.521 

I NL 0.000 I 0.000 I 1.521 

NL 0.000 I 0.000 I 1.521 

NL 0.000 0.000 1.521 

I NL I 0.000 I 0.000 1 1.521 

I NL I 0.000 I 0.000 I 1.521 

I NL I 0.000 I 0.000 I 1.521 

NL 0.000 0.000 1.521 

I 0.42 I 0.014 I 0.410 I 1.931 

I 0.41 I 0.014 I 0.418 l 2.349 

total= 2.35 

PLATE D-1 
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County of Ventura 

WELL PERMIT APPLICATION 
800 south Vk:toria A.venue, Ventu,1 C,\ 93009 

f101tl Qtilfl�i! U$Ji 
f'ermit Start Date ._Q Jt2810�,. S .....Q) 0. QQ., ..... .,...... Fee Paid On _QJ,L] 4/03 R11celp1 No. §29q
t)lpimiol"I Oa1e. QZ{28.LQa__ o,tttc,, hf#km...A/Ji/bJ .. lnti!p,,tuot':t Sls,tt111tur• • .,-�...., .. -.,,._ ___ ...,..,.._
:;,::.1,;:ic:�IH011 of Applkia1ton: � Ap�rt)Vf/(j wirh conditiCIIH btiltlw O 04!nied 

l :.-,vu:y; C:'G,'v\A □ uwco □ Chy ____ ...... , " ......... , .. _.,,..¥, O01her ____________ _ t!-"'1it 
°!,'� !Ind ll���-�vm:•,: .. ,�er!?Er::.sr.�P .. ::::...-=-7 .. ·--- °"'"..:�Q] L2JJ!S)3..,_

CONDITIONS FOR WELL DESTRUCTION: 
1. Pump, motor, debris, pollutants, and contaminants, i'ncludlng oil from oil-lubricated pumps, shall be

removed from the well. 

t 

l 

2. Well casing shall be perforated over the depth interval of 240 ft to 210 ft. and from 160 ft. to within
10 ft. of finish grade. Perforations shall be one hole per foot, placed on alternating sides of the 
casing. 

3. Neat cement sealing material shall be applied from the total depth of the well to within 5 ft. of finish
grade by means of a grout pipe placed within 2 ft. of the base of the sealing zone.

4. The Contractor shall retain all discharges within the drilling site. No fluids shall drain offsite to flood
control channels, creeks, rivers, sewers or any watercourses. 

5. Casing shall be removed to a depth of 5 ft. below finish grade, and work area backfilled with native
materials. 

6, Public Works Inspector shall be present during casing perforation work and placement of all sealing 
material. (NOTE: 24-hour advance notice Is required: call (805) 6S4w2904 or 654•2024,)

7. All work shall be performed by a well contractor licensed in the State of CA and registered with the
County.

2ut/)
"--"1f'l''IWt 

. _j••!lbf�(!,11 ,.,_jllfa> 



County of Ventura 
Page 2 of 2 Pages WELL PERMIT APPLICATION 

aoo·South Victoria Avenue, Vtntul'a CA 93009 Permit No . .,,,,,,..,,5"""�'""3...,1. ___ _ 

LOOA'flON 

INDICATE BELOW 1f-!E l:XAC1' LOCATION OF WELL WITH RESPECT TO THE FQJ,J.OWtNCi ITEMS: ·P�OPERTY I.IN!;$, WATER 
BODIES OR WATER COURSES, DRAINACE PAli'ERN, ROADS, EXISTING WELLS1 SEWEf<$ ANO PRIVATE SEWACE DISPOSAL 
SYSTEMS. INCLUDE DIMENSIONS. LIST ASSESSOR'S f'Af!.CEL NUMBER AND THOMAS BROS. CUIOE NUMBER. 

A�sor's Parcel l'<Jumber _ 206_ - 0 - � 231_ - 030

, 01 N22Wl 8P01 S 
-� ·- - - -- -- - ...... --

,. = "'" 
IITATI W&I. I\IIJ 

,...,_,_ 

FOR OFFICE IJU 

Reuse Permit #24 

COE Letter 

Thomas Bros. Guide 



IIL 

• 

•• 

WATER WELL SEALING RECORD 

f .RI DATE_/_/ 21 I 05

EXPIRA:TION DATE l.r .?L 1 0 J

5(?5t,J3'( 0 09' 5).8''
w l{Y I&' 3"7.S"

[J NEW WELL [ffiJESTRUCTION [] OTHEH ____ �---------..1 

■ 

PAGE 1 of 2 

PERMIT# 3"3..J

TYPE OF MATERIAL USEO, __ _nM�e.�',r/:L..i.lcMl(/J�WLt_...!=.._�____!���==-====-�=----�
- ---- ----�.---............... ------.........- ------------

WELL#
DEl.JVEf£D TO SITE 

C... Yd. 

-,;..----=--.-�-

0€.Pl}I CF SE.AL 

FFOU TO 

CJ :_-�_TS: __ /ode. •, 
7 O 1,,., lJ MIXONSfTE +------ --+----=----:.---------....---+--------- ------'----+-=�L.,._h 

· o �.!).ML/oacf:• '7. O_ _9 __!:41X ON SITE 
□--· 

l,,.;O�Ml�XON'.:.!.:SIT::.'.:E�----'L-�--__J___::___:_ _ _i_-J!!!_�L...!.:{3�-�--------!:�___.L_......;.:::==-:::::::::-----1-----'--�1 j 

METHOD OF SEAL PLACEMENT: (ToROUT PIPE O DROP O OTHER --'-=---
NUMBER OF GROUT PIPE SECTIONS If LENGTH OF EACH SECTION _t �o_' __ FEET
---- ----------------

(DESTRUCTION ONLY) 
CONFIRMATION THAT THE CASING WAS RIPPED OR PERFORATED AS REQUIRED BY TI--fE PERMIT

!._jiM a'7d:i &uh J,,_ .m: p,,,4,.�""'
-=

-"'M, '!_�b-&•�½ v,-,a:!J4f/lW' 

I · J ---'"· r;:t,,,11,.,, t-. 16a · . to · 6 
J

'--s rµ,,,Ala-� 1n .Mtlill:1:i.,a_�"/f ,1:.,,,_m· - z,o·

f3E_MARKS: _· _0/1....s./.k_ J0/0 � ___ s.lJL..«?. __ well
J 

r @

7
u,1yy---' �a:ut_gf�Ul:!f.U�---

· ·"---U¥- liOO _ ----------•-"--·-, 
-�· 'l2t/:£,L1.L�/MJc-f 01ie.iLc0dL- r�&t�1(a.'f

-;
cd.."""'!:! JJ..Q_o____('�/2__(£._!!/.so

_. �-1dm1 d'!Jl?)h.�t.e __ �/4,d 6 ,nj� .22Z.'.._l:!1fe.;�dJb .. ,n.L�;J,�J2. ' . -- --
• r1.m11,v Ci" s,/e ltt30 . /s1 1tuc!t. lO::Jcl ol <edll7Tf (§J tl/'t .r, -;..,.Jlrvdr/u;rl t.M,-,IIM'P':9 1.s2.o. 

DESCRIBE ANY VARll\NCE IN THE SEALING METHOD OR MATERIAL FlrtOM PERMIT CONDITIONS, Of
ANY OTHER FACTOR WHICH, IN YOUR ESTIMATION. MIGHT HAVE CAUSED THE SEALING OPERATIC1-J
TO BE LESS THAN SATISFACTORY------�--- -�----�---�

IN MY OPINION, THE WELL SEALING WAS:

GV'sATI SFACTORY

0 UNSATISFACTORY FOR REASONS DESCRIBED ABOVE

OPTION:

��TTACHEO PHOTO OF SITE ANO IMMEDIATE VICINITY
L'1 ATTACHED CEMENT TRUCK REPORT
t ··] OTHER _ " .

DATE SEALED: _ ___b_ I 'f I 63 

INSPECTION SERVICES 

START J.0/0 
COMPLETED __15 l/Q __ 

__ ZLif-0$ 
DATE 



I I11 

I I 

PAGE2o12 

INSPECTION NOTES 

1-1- . -- =, -

IZ] DESTRUCTION 
�--- .,.__ 

l2 11 
r--- � 

1.:s:r= ---

'� -�--

� � � �
J: 

n 
QUANTITIES OF 

I 

PERMIT # _.,_$ 33 I 

--------- - ____,, ________ _ 

0 NEWWELL 
-- -- -------

0 
..J..J w 

_JJ_Jjj_ 
WATER CEMENT BaffONTE SAND GRAVEL CLAY 

--·· --------+--=--- -1�-----'I------

0 NEAT CEMENT (CEMENT SLURRY): CEMENT+ WATER 

0 CEMENT GROUT: CEMENT+ WATER -+ SAND 

---��------1�--=-:,_ --I--- 1----

j ";---;:, 

0 CONCRETE: 

-r--· 

0 CLAY PELLETS: 

CEMENT+ WATER-+ SAND+ GRAVEL 
-T

SOMETIMES USED AS A SEAL BiEEN 
ORAIA:L SIJRAOUt�blNG PEijrfi · JIONS 
AND CONCRETE SEAL IN SHALL 
(MONITORING) WELLS 

I 

--'••-�--

•



Azusa (21) 

I 20 I W Gl�J'ifun� 
Compton (05i 
2722 N A lan>!dil St 
Hollywood [12) 

CE:M:XE F NANClA:. S;'.AviCES U' 

430 N. Vineyard AVe., Suite 500 • Ontario, CA'> 1764-446) 
/C)()C)J lJ74-550Q • fllX (909) \174•5524 

lrvinr (O!li 
ltJlbl Cor1qt!J�!h1!1 C,rr'jr" f 
Los Angeles 1,14 J 
625 Lamac 
Moorpark (42) 

S. J,.C;ipistrano (01) 
.l:601 (1r1eg.1 Hwy 
Santa Paula (44) 
143□ Sa,11, Ciara 
Simi Valley (43:1 

Walnut 1041 
2JN01 C111mer Ril 

NO 

I
"'

"' 
ORDER DESK 

( 800) 966-7796
I 000 N Loi 11 ro:i 
Inglewood (06i 
105 Rr1i+r,;(ld P! 

9035 Rc'-e\and Ave. 
Orange {31) 

JOO V..' t .us :\ni!.l'le� ..\v(· 
Sun Valley (IOY ;:·( 1 •; • '' ,r" 7489.1.5 

DATE ,, 't (, 

PLA;JT/A�l.FY 
I 

CEMENT 

GALS FREE MOIST 

CU�TOMER PO 

Di!l.lVl!RY ,\DDRESS 

C'K03, 'iTRE!iTS 

QIJANT]TY 

LEAVE PLANT 
I 
' ) 

FLYA'iH 

GALS ADDED 

;\(\RIVE JOfl, •. 

. .'\ /,-•\ 1)
, � \ 

MAX G1\L"S .\LJ,O'w 

I
Cl'STtlMEr<lOB NO 

!7)0N MnmSt 

0RD6R NO 
'' 

J;:-: KOCK 

8%(1 Aradlcy 

RN l'ERFl1 rY 

! .. ROCK 

LEAVE JOB 
I 

ARRIV!' PL NT ;if.\NDIN(]'lTMI:. 

I 1/l" ROCK CllHL.WTAIKi 

(IALS ADDED ON !OU i'!RUM REVOI.UTIONS SUJV1fl Q SLUMP O SLOMP [) SLUMP ,\.16TE.R 
CYI.Q i'YL0 (YLQ (' 

�-1:..{J!'\l v1mDu- El'-'P llH,IN MiDDLE 1.·.Nll lH.:.C;t;-,; ,\.1\UOU! LNU 
7.qNE 'I �!1\l' PACE rl'IMI' I tiH:c''K I DRIVER 

C\ISfl)MUl NU SP :f!�\i. lJ\ l_i:TRUCTIO'\S 
j •' ti I' t' :·1 

-

l_iNlT PRII 'E 
....... :.•◄..:'11x N,O, ,,LUW i,--- ,Pll�t:srn1rnPN --<-------------� 

�---------\. •. __________ J 

I .. 

I I ' 

i , -,, 

) 
._./ 

ENVIRONMEN fM. 

B>\LANCE FORWARD 
MINIMLM LOAD 

SALES TAX 

s rANlll G l lM� 

TOTAL 

OCHARGE ocoo 

D 

WEIGHJ\L4.STER CERTIFICATE 

'"I IIS TO CERTIFY that the following -!le.:,:cnhed con�m,)dily was we}i.t:l�!J, m�:1 urtt'. nr :o�nled b\• a 
w�igl1111u�ft11\ wJVJ�t: ,l1gnatut"C. i::. u11 this r.'dlilil:ale. wnn b. J recog�ited JU11lonr; 1)f Jccurt.H�)'.' ii'> 
JU�i'rllk:d h)' Chap1cr 7 fcommencmg 'w'11t, SeCBt•n i 270()) o( D.1vb:un .� llf �ti�: Caldmnni Bu,;,nes� 
nml Pn."lfe�:•aqns 6)dc. ,1dmrn[sti;H!U hy the D1v1:•wn vi Mea:-.i,Jr�m�n1 -;1.1:uh1n.b ,Ji tnl! C.ilifofn!a 
t:>cp:uuru:111 of Food .-mrj Agrieultvre, 

STANDING TliVIE: Cu.-:;1nrner 1s nll0wed \l minu1t�:; p�r cu yd unloading 11mc froro ,imval 
,1ty_,h tc1 tini-h 1JnltJad:ng F.xccs.-: tare .,..,.m be ..:harged at the prevailing rate per huur or nuv par'! 
!hc.rcuf 

X 

'mex 
Deputy 1 ', l 

Received by and 

lerrru; ll�l'Ced to X 

CX04514 (4/01) 

l , 

I j ;\ 

. \ 

REP SON FOi( DEL:\\' TIMF. 
0 JCd3 Ut,J'.JKE 01_1W O JOB NUT REA.[1\ 
0 TRCl:K 8RCJKE r,owN O 31.(_)W i'l_,,clN(J 
OTHER E:<P!.Al'I 

INSPECTOR 

0 ADDIM; W�Tf'R 
CJ AKRIVED eARL'i 



Azusa (211 

CE",1){E C:1NANCIA.&. SE�WlCES. t P 430 �. Vineyard t\ve. Sui:c 50() • Ontario, CA Yt 764"446.l {9091 974-5500, Fax <909) 974-5524 
!nine (09) 
,til61 Comirm.nnn Ca ... �lt• � 

Los Angeles (14) 625 Lmm, 
Moorpark (42) 

S. J. Capistrano (OJ) :,. ! 60 l Orteg:i Hwy 
Santa Paula (44) 14 ll) Sama Clara 
Simi Valley (43} 

Walnut (04) 2090 � Cnurier Kd 
ORDER DESK 

(800) 966-7796

!'lOI \V Glad;;wnc 
Compton (05) 2722 N Alameda SI 
Hollywood (121 1000 N L, Brc,1 
Inglewood (06) 505 Railroad Pl 

9035 R•Jseland Ave 
Orange (31) 

JO() W lm Angel�s:"iv�-1 ! ; . : '; '-' ! : 
Sun Valle)' (lOi !llJI\O Bradley 748916 17�0 N f\f;iin SI 

DME ,r, ', 
1�Y1·0AD t-P-L-,,-N-TI_A_l.,..L_E_Y----.-SA-l-.E-'.�-\1_N ____ _._ ________ f--_�l');'.I< NO 

ljl,¥'!11 U�01"F,, 
'J �u

E\JfCHED HY 
\.EAVt lfJH I ARRIVE PLANT 

CEMF.Nl FLYASH I. ROl'K 
,'vi>\)( OALS AL.LO\'- i\UDED ( If-; j()H Dfll.M RFVOLUTlr1NS 

CUSTOMER PO WNE 

.
r _  I 

·;·'I F:l l'RQJ!i<.'l NO 
!TOT1•L (¥<pF.i>'1iO 

1-,-D-AD-•...,.._
CJ

_U_A:_N_tl_
:t
_,y, __ --,: ,..;--/-l-,0-

1-
_1 _"'·-, ---, ,-, ,-,. ;-,,-,,i-i;,; .... -N-il-_ ,---.-'--s-·t.-t-,�-

?r
-.�- 1 1 , 1 

• I 
.

r

f ,t ,•-,: 

END iHKilN Ml(lDL.t'. 

·"•··II' I\ '

'·, 1, ··•.,l' 

3,\l.Al'CI' FORWARD "IINIMLM l,OAD 
SALES T�X 'WR-TOTAi. .}lANnlNG TIM)'.;. 
TOTAL 

□ CHARGE

CU Fr L\-V'f A.Ci(.i 

'. ,, · 

ocoo 

D 

WEIGHl\1ASTER CERTIFICATE 'l'MIS- TO CERTIFY thal !he fol!owing dcscdbcd commodH) w;i� weighed. lllt>l'l11red �r :_:cqnt�:<l Py a \vr:ighmt1.,11.:r. whn-;� -;;jgri:itvrn i� nn ;h!r. ,;1,•.rt1fo; k. ·•.v�m ;5 .t ni.:uf!n:tct1 uuthodt) o:1l i..lt't\1rncy 1 c1., prtJtrihct.J by C'�mpter 7 (co1ruw�ncir,g wrn1 ";ectll;fi tT10(ll n1 D;v';:';tr-in .,,i.. of lhe C.-d1t"rnni th;�uwr-� uod Profts.sk•••"l .::o.Je, ,11Jmmii;,,li;.1�-d b) llr!.', Dl\Ji'..:ipn 0f 4\.lta.,urenieni -i1.:rnd.1rd� m fhr Cal1l�{1HU"l r>r.pmtrm:nl of Food and Agriculture. 

STANDING TIME: Cu;Jom.,r i, ,!lowed ,I minulcs per cu yd unloading lime from ,m,al at job to fini.sh irnloadmg Excess 1Jmc w\11 be t:har?,eJ at the prevailjng rale pt'r hi)lY or any part 1ht!IC:\'' 

X 
Rccrivcd by and terms 11gre,:d to X 

CX04514 (4101) .. 

R!:'ASO'l H.JR [ll;l AY flM-F· I.JJOR n�CJK.f-. 00\ �, Q JOB NOT RL DY Q lRUtK BkO�S D0\1r't1 0 SLC:"Y PLACING OfllEP. cXPL,\lr< 

INSPE:CTOR 

8 ,\lJDING w fl'R .•\RP.IVf,ll b\Rl,j 
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Appendix G 

Report Figures 
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SITE LOCATION MAP 

Advanced Geotechnical Services 

No Scale 

.I. 

112 Las Palmas Steel 

Oxnard, California 

Client# 4844 

Report# 10139 
FIGURE 1 



8-2 

-$-

Advancod Gootochnical Services 

Approximate Location of 

Exo I oratory Borl ng 

EXISTING SITE PLAN 

Scale: 1" = 20' 

.l. BEACH 

112 Las Palmas Steel 

Oxnard, California 

Client# 4844 

Report # 10139 
FIGURE 2 



Oxnard Beach 

llywood by the 

oWe/1 

Sliver Strand 

• 

Reference: CDMG, 2002, Seismic Hazard Zone Report 052 

Advanced Geotechnlcal Services 

DEPTH TO HISTORICALLY 

HIGH GROUNDWATER 

0 

• 

Q 

Scale: 1" = i mile 

C.I. BEACH

112 Las Palmas Steet 

Oxnard, California 

Client# 4844 

Report# 10139 
FIGURE 3 



Reference: CDMG, 2002, Seismic Hazard Zones - Oxnard Quadrangle 
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SEISMIC HAZARD 

ZONES MAP 

Scale: 1" = ¾ mile 

C.I. BEACH 

112 Las Palmas Steet 
Oxnard, California 

Client # 4844 
Report # 10139 FIGURE 4 




