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1.0

1.1

INTRODUCTION

PURPOSE AND SCOPE

The purposes of this investigation were to evaluate the subsurface soil conditions within the project
area, to evaluate their engineering characteristics, and to provide geotechnical conclusions and
recommendations relevant to design and construction of the proposed site development. The scope
of this investigation included the following:

1.2

•

Review of the referenced geotechnical reports

•

Review of readily available geologic and seismic data for the area

•

Performing engineering analyses of data obtained from our review

•

Development of recommendations for site construction

•

Preparation of this report
SITE LOCATION AND DESCRIPTION

The property comprises 3 parcels of land, Lots 4, 6, and 7 of Tract 14500. Lot 4 is located at the
southwest corner of the intersection of railroad tracks and Los Carneros Road. Lot 4 is bordered by
railroad tracks on the north, Los Carneros Road on the east and southeast, an existing commercial
property on the southwest, and by vacant land (Lot 2) on the west. Lot 6 is located on the north
corner of the intersection of Los Carneros Road and Tecolotito Creek. Lot 6 is bordered by an
existing commercial property on the northeast and southeast, Los Carneros Road on the south,
Tecolotito Creek on the southwest, and Lot 7 on the northwest. Lot 7 is located southeast of the
intersection of railroad tracks and Tecolotito Creek. Lot 7 is bordered by vacant land on the
northeast and northwest, Lot 6 on the southeast, Tecolotito Creek on the southwest, and railroad
tracks on the north. The site in relationship to the surrounding area is shown on the Site Location
Map, Figure 1.
Lots 4, 6, and 7 are currently vacant. A storm drain inlet was observed within the central portion of
Lot 4. An east-west trending, unlined drainage channel traverses along the southern margin of Lot 7
to Tecolotito Creek. The channel is about 10 feet deep and 40 feet wide. An additional unlined
drainage channel exists in the northwestern portion of Lot 7. The channel is about 6 to 8 feet deep
and extends from an existing culvert beneath the railroad easement southwest to Tecolotito Creek.
Tecolotito Creek is about 10 to 15 feet deep and the banks are inclined at a slope ratio of
approximately 1.5:1 (H:V). Portions of the banks incorporate wire revetments and rip rap rock.
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Lot 4

Lots 6 & 7

N
FIGURE 1 - SITE LOCATION MAP

Proposed Residential Development
Phase II of The Village at Los Carneros
Goleta, California

USGS 7.5 Minute Goleta Quadrangle
1950 (photo-revised 1988)

NOT TO SCALE
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Lot 4 is relatively flat except for a slope ascending to the railroad easement along the northern
margin of Lot 4 and a slope ascending to Los Carneros Road along the eastern margin of Lot 4. The
slopes are inclined at a gradient of 2:1 (H:V) or flatter to maximum heights of approximately 11 and
19 feet along the northern and eastern margins of Lot 4, respectively. The ascending slope along the
eastern margin of Lot 4 is part of the Los Carneros Road embankment. The maximum height of the
Los Carneros Road embankment is about 35 feet. A terrace bench with a concrete-lined terrace
drain is integrated with the Los Carneros Road embankment. Surface runoff within Lot 4 is directed
as sheet flow toward the storm drain inlet within the central portion of Lot 4. Vegetation at Lot 4
consists of annual weeds across the site, relatively dense weeds and brush along the northern margin,
and relatively large trees, brush and grass along the eastern margin of Lot 4.
Lots 6 and 7 are relatively flat. Surface runoff is directed as sheet flow toward the south and
southwest. Vegetation at these lots consists of annual weeds across the site, relatively large trees
along the northern margin of Lot 7, and dense vegetation consisting of willows, brush and trees
adjacent Tecolotito Creek.
1.3

PROPOSED DEVELOPMENT

As depicted on the referenced plan, the site will be developed for 254 residential housing units,
interior drives and parking, landscaping and open space. The residential units will consist of 33
single-family homes, 103 triplex/fourplex units and 118 apartment units. The northwestern portion
of Lot 7 will be designated as an open space area. We also understand that onsite percolation of
storm water may be required. Grading plans for the proposed site development are not available at
this time. We anticipate grading will consist of minor cuts and up to 10 feet of fill from existing
grades. The deepest fill will be placed within the unlined drainage channel along the southern
margin of Lot 7.
Details of the proposed residential structures are not known at this time. We anticipate the proposed
residential dwellings will consist of two- and three-story, wood-framed structures with concrete
slabs on grade yielding relative light structural loads.
2.0

PREVIOUS INVESTIGATION

We have reviewed the referenced geotechnical reports prepared by Fugro West, Inc. (Fugro) for
properties that include the subject site. Their investigations consisted of excavating 24 exploratory
borings to depths ranging from 9 to 65 feet deep, 15 backhoe test pits to depths ranging from 2 to 13
feet, and 5 hand-dug test pits to depths ranging from 4 to 8 feet within the site. Laboratory testing of
selected soil samples and engineering analyses for the proposed site development at that time are
also provided in their report. Pertinent exploratory logs and laboratory data presented by Fugro are
appended to this report in Appendix A, B, and C. The approximate locations of the exploratory
excavations completed by Fugro are also indicated on the enclosed Plot Plan, Plate 1. These data
were utilized in developing some of the findings and conclusions presented herein.
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As presented in Fugro’s report, the site has been previously graded by cut up to 10 feet. The largest
cuts apparently occurred in the northern portion of Lots 4 and 7 adjacent the railroad easement and
the unlined drainage channel along the southern margin of Lot 7.
3.0
3.1

SUBSURFACE CONDITIONS

SOIL CONDITIONS

Based on the subsurface exploration completed by Fugro, geologic units encountered at the site
consisted of artificial fill, younger alluvium, older alluvium and bedrock of Santa Barbara
Formation. In addition, minor topsoil and organic debris cover the northern portion of Lot 7.
Artificial fill was encountered within northeast portion of Lot 7 and adjacent Tecolotito Creek. In
addition, minor artificial fills were also encountered within the eastern margin of Lot 4. Where
encountered, the artificial fill consisted of brown to dark brown, dry to moist, soft to medium stiff
silty clay and sandy clay, and medium dense clayey sand. The thickness of artificial fill is on the
order of 1 to 3 feet except for the area of Boring DH-8, where the thickness of artificial fill is on the
order of 8 feet.
Younger alluvium was encountered within the northwestern portion of Lot 7. Younger alluvium was
either encountered at ground surface or beneath the artificial fill. Where encountered, the younger
alluvium consisted of yellowish brown to black, moist to very moist, medium stiff to stiff silty clay.
Where deep younger alluvium was encountered, the silty clay grades to medium stiff to stiff sandy
clay with interbeds of silty sand and clayey sand below a depth of about 15 to 20 feet. The thickness
of younger alluvium ranges from approximately 4 to 35 feet within the site. The approximate limits
of the younger alluvium are indicated on Plate 1.
Older alluvium underlies the artificial fill or younger alluvium and is exposed in the remainder of the
site. The upper 5 to 15 feet of older alluvium consists predominantly of silty clay, sandy clay and
sandy silt that are damp to very moist and stiff to very stiff. This zone also contains occasional
layers of clayey sand, silty sand and sand that are damp to moist and dense. The deeper portions of
older alluvium consists predominantly of sand and silty sand that are damp to saturated and dense to
very dense.
Tertiary-age sedimentary bedrock of the Santa Barbara Formation was encountered in two of the
borings drilled within Lot 6 at depths of about 23 and 28 feet below the existing ground surface.
Where encountered, the bedrock materials consisted of olive gray, very moist, very stiff to hard
clayey siltstone with occasional interbeds of sand.
A more detailed description of the interpreted soil profile at each of the boring and test pit locations
are presented on the boring and test pit logs in Appendix A. The stratagraphic descriptions in the
logs represent the predominate materials encountered and relatively thin, often discontinuous layers
of different material may occur within the major divisions.
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GROUNDWATER

As presented in the referenced report, groundwater was encountered at depths ranging from
approximately 13 to 22 feet below the existing ground surface during the subsurface exploration
conducted in 2001 at the site. Subsequent to completion of subsurface exploration, a total of six (6)
groundwater monitoring wells were constructed at the site. Depths to groundwater level were
periodically measured in these wells. Based on the well data provided in the referenced report,
groundwater rose about 2.3 to 2.5 feet during the period of January 2002 to January 2006.
4.0
4.1

ANALYSES

SEISMICITY

We have performed integrated historical and deterministic seismic analyses utilizing computer
programs EQSEARCH (Blake, 1989, updated 2004) and EQFAULT (Blake, 1989, updated 2002). A
brief description of the programs and their functions are discussed below:
EQSEARCH performs historical seismic analyses that estimate ground motions at the site using a
catalog of historical earthquake data within a 62-mile (100-km) radius of the site and a selected
attenuation relation to model subsurface earth materials similar to the site. The results of the
analyses can be utilized to estimate how historical earthquakes may have shaken the site.
EQFAULT performs deterministic seismic analyses that estimate ground motion of the site using a
selected attenuation relation to model earth materials similar to the site, a catalog of up to 222
digitized, 3-D California faults as earthquake sources, and a search of the known faults within a 62mile (100-km) radius of the site. The results of the analyses can deterministically estimate how
future earthquakes may shake the site.
Pertinent results from seismic hazard analyses performed for the site are provided below:
Historic Event: Based on the computer program EQSEARCH, the earthquake occurred in 1862
appears to have affected the site the most during the past 206 years. This earthquake was located
approximately 2.4 miles (3.9 km) from the site and was estimated to have a magnitude of 5.7. Peak
horizontal ground accelerations (PHGA) were estimated for the historical earthquake using
Bozorgnia, Campbell and Niazi attenuation equation (1999) for Holocene alluvium sites. The
largest estimated mean PHGA experienced at the site since 1800 is 0.32g (fraction of gravity) with a
standard deviation of 0.21g.
Deterministic Event: Based on the computer program EQFAULT and using Bozorgnia, Campbell
and Niazi attenuation equation (1999) for Holocene alluvium sites, the largest estimated mean
PHGA that could occur at the site is 0.59g with a standard deviation of 0.39g, associated with a
moment magnitude of 7.2 earthquake along the M. Ridge-Arroyo Parida-Santa Ana fault.
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STATIC SETTLEMENT

Proposed grading may result in fills of up to 5 feet over the existing younger alluvial soils. The
addition of this fill will cause the underlying alluvium to consolidate. Those portions of the
alluvium that are above the ground water level (partially saturated) are anticipated to consolidate
during and shortly after fill placement. Those portions that are saturated are anticipated to undergo a
long-term process of consolidation. Our analyses indicate the saturated materials are estimated to
undergo a total settlement of approximately ½-inch to 1 inch. Most of this settlement will likely
occur over a period of years following grading. Differential settlement will be primarily due to the
variation in fill thickness across the alluvial areas but will also be effected by variations in soil
conditions and the depths of the alluvial soils. We estimate the associated differential settlement will
be on the order ¼-inch over 50 feet.
5.0
5.1

CONCLUSIONS

FEASIBILITY OF PROPOSED DEVELOPMENT

From a geotechnical point of view, the proposed site development is considered feasible, provided
that the proposed residential development at the site will be designed and constructed in accordance
with the recommendations presented in this report.
5.2
5.2.1

SEISMIC HAZARDS
Ground Rupture

No active faults are known to project through the site nor does the site lie within the bounds of an
"Earthquake Fault Zone" as defined by the State of California in the Alquist-Priolo Earthquake Fault
Zoning Act. As such, the potential for ground rupture due to fault displacement beneath the site is
considered very low.
5.2.2 Ground Shaking
The site is located in a seismically active area that has historically been affected by moderate to
occasionally high levels of ground motion. Due to site proximity to several known active faults, the
property will likely experience moderate to occasionally high ground shaking during the life of the
proposed development. Some background shaking from other seismically active areas of the
Southern California region should also be anticipated. Provided that the recommended ground
improvement measures are employed at the site, designs in accordance with current version of
California Building Code (CBC) requirements are considered suitable to mitigate the effects of the
anticipated ground shaking during the design life of the structures.
5.2.3 Liquefaction
Engineering research of soil liquefaction potential (Youd, et al., 2001) indicates that generally three
basic factors must exist concurrently in order for liquefaction to occur. These factors include:
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A source of ground shaking, such as an earthquake, capable of generating soil mass
distortions.
A relatively loose silty and/or sandy soil.
A relative shallow groundwater table (within approximately 50 feet below ground surface) or
completely saturated soil conditions that will allow positive pore pressure generation.

The liquefaction susceptibility of the onsite subsurface soils was evaluated by analyzing the potential
concurrent occurrence of the above-mentioned three basic factors. The liquefaction evaluation for
the site was completed under the guidance of Special Publication 117: Guidelines for Evaluating and
Mitigating Seismic Hazards in California (CDMG, 1997).
Groundwater was at depths ranging from 10.5 to 17.5 feet below the existing ground surface. The
granular soils below the groundwater table are dense to very dense. As such, the potential for
liquefaction at the site is considered to be low.
5.3

STATIC SETTLEMENT

The near-surface portions of the older alluvium and alluvium as well as all existing fill are prone to
hydrocollapse. These materials would likely cause settlements that are beyond tolerable limits for
proposed site development. This condition can be readily mitigated by removal of these materials
and replacing them as compacted engineered fill. The remaining older and younger alluvial soils are
also compressible and subject to settlement under the weight of footings. Provided these materials
are removed to a depth of at least 2 feet below bottom of footing, total and differential settlement
due to the weight of footings is not anticipated to exceed ½-inch and ¼-inch over 30 feet,
respectively. Areas underlain by younger alluvium are also anticipated to undergo long-term
settlement due to the additional weight of fill. This settlement is anticipated to result in total and
differential settlement of up to 1 inch and ¼-inch over 50 feet, respectively. The combined
settlement potential results in a total and differential settlement of 1 ½ inches and 0.4 inches over 30
feet, respectively. These magnitudes of settlement are generally considered tolerable by proposed
site development.
5.4

MATERIAL CHARACTERISTICS

Existing surficial soils are anticipated to be relatively easy to excavate with conventional heavy
earthmoving equipment. Recommendations for temporary excavation slopes are provided in Section
6.1.5 of this report. Groundwater may be encountered as shallow as 10 feet below current grades.
Wet to saturated soils may be encountered at depths a few feet above the groundwater levels.
Because significant portions of site materials are relatively clayey, wet and saturated soils will be
difficult to handle and be resistant to drying when preparing them for reuse as compacted fill.
5.5

SHRINKAGE AND SUBSIDENCE

Volumetric changes in earth quantities will occur when excavated onsite soil materials are replaced
as properly compacted fill. We estimate the existing artificial fill and younger alluvium may shrink
approximately 7 to 12 percent and the existing older alluvium may shrink approximately 0 to 5
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percent. Processing of removal bottoms exposing younger alluvium is anticipated to result in a
general subsidence of 0.1 feet. Negligible subsidence is anticipated for processing of removal
bottom exposing older alluvium. The estimates of shrinkage and subsidence are intended as an aid
for project engineers in determining earthwork quantities. However, these estimates should be used
with some caution since they are not absolute values. Contingencies should be made for balancing
earthwork quantities based on actual shrinkage and subsidence that occur during the grading process.
5.6

SOIL EXPANSION

Based on laboratory test results and the UCSC visual manual classification, the near-surface soils
within the site are generally anticipated to possess Low to Very High expansion potential.
Additional testing for soil expansion will be required following rough grading and prior to
construction of foundations and other concrete work to confirm these conditions.
6.0
6.1

RECOMMENDATIONS

EARTHWORK

6.1.1 General Earthwork and Grading Specifications
All earthwork and grading should be performed in accordance with applicable requirements of
Cal/OSHA, applicable specifications of the Grading Codes of City of Goleta, California, in addition
to recommendations presented herein.
6.1.2 Pre-Grade Meeting and Geotechnical Observation
Prior to commencement of grading, we recommend a meeting be held between the developer, City
inspector, grading contractor, civil engineer, and geotechnical consultant to discuss the proposed
grading and logistics. We also recommend that a geotechnical consultant be retained to provide soil
engineering and engineering geologic services during site grading and foundation construction. This
is to observe compliance with the design specifications and recommendations, and to allow design
changes in the event that subsurface conditions differ from those anticipated. If conditions are
encountered that appear to be different than those indicated in this report, the project geotechnical
consultant should be notified immediately. Design and construction revisions may be required.
6.1.3 Site Clearing
All existing vegetation, organic debris and other deleterious materials should be removed from the
areas to be developed. The project geotechnical consultant should be notified at the appropriate
times to provide observation services during clearing operations to verify compliance with the above
recommendations. Voids created by clearing should be left open for observation by the geotechnical
consultant. Should any unusual soil conditions or subsurface structures be encountered during site
clearing or grading that are not described or anticipated herein, these conditions should be brought to
the immediate attention of the project geotechnical consultant for corrective recommendations as
needed.
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6.1.4 Ground Preparation
Existing artificial fill, upper portions of younger alluvium and weathered older alluvium are
unsuitable to support the proposed structures and engineered fills. In order to provide adequate and
uniform support of the proposed structures, existing surficial soils within the proposed building pads
should be removed and replaced as engineered compacted fill. The estimated depth of removal for
the areas underlying older alluvium is on the order of 3 to 4 feet below the existing ground surface or
at least 1 foot below the bottom of proposed footings, whichever is deeper. The estimated depth of
removal for areas underlying younger alluvium is on the order of 5 to 6 feet below the existing
ground surface or at least 2 feet below the bottom of proposed footings, whichever is deeper.
Removal or overexcavation should extend laterally a distance of at least 5 feet beyond the building
or wall footprint.
Within future pavement areas, all existing artificial fill, upper portions of younger alluvium, and
weathered older alluvium should be removed. In addition, all existing soils should be removed to at
least 1.5 feet below the proposed pavement subgrade and replaced with engineered compacted fill.
All removal bottoms should be evaluated by the geotechnical consultant during grading to confirm
the exposed conditions are as anticipated and are competent for supporting the proposed structures
and fills above. Following removals, the exposed grade should first be scarified to a depth of 6
inches, moisture conditioned to slightly over optimum moisture content, and then re-compacted to at
least 90 percent of the laboratory standard.
Where wet or soft soils are exposed at the bottom of excavation, methods to stabilize the bottom are
recommended. One common method is to place a layer of geofabric, such as Mirafi HP 565 or
equivalent at the bottom of excavation. A blanket of ¾-inch gravel having a thickness of at least 1
foot should be placed over the geofabric. Other methods including lime stabilization can be
considered.
The grading contractor should take appropriate measures when excavating adjacent existing
improvements to avoid disturbing or compromising support of existing structures.
6.1.5 Temporary Excavations
Temporary construction slopes in site soils may be cut vertically up to a height of 4 feet provided
that no adverse geologic conditions or surcharging of the excavations are present. Temporary slopes
over 4 feet in site soils should be laid back at a maximum gradient of 1:1 (H:V) or properly shored.
Excavations should not be left open for prolonged periods of time. The project geotechnical
consultant should observe all temporary cuts to confirm anticipated conditions and to provide
alternate recommendations if conditions dictate.
Where temporary excavations can not accommodate a 1:1 layback or where surcharging occurs, slot
cutting, shoring, underpinning, or other methods should be used. Specific recommendations for
these options should be provided by the geotechnical consultant after specific design plans have been
developed.
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Fill Placement

Materials excavated from the site may be used as fill provided they are free of deleterious materials
and particles greater than 4 inches in maximum dimension (oversized materials). Fill should be
placed in lifts no greater than 8 inches in loose thickness, moisture conditioned to 100 to 125 percent
of the optimum moisture content, then compacted in place to at least 90 percent of the laboratory
standard. Fill materials consisting of clayey soils with High to Very High expansion potential that
will be placed within the upper 2 feet of finish pad grades should be compacted to between 85 and
90 percent of laboratory standard and at a moisture content of at least 120 percent of optimum. The
laboratory standard for maximum dry density and optimum moisture content for each soil type used
should be determined in accordance with ASTM D 1557-07. Each lift should be treated in a similar
manner. Subsequent lifts should not be placed until the project geotechnical consultants have
approved the preceding lift. When placing fill on ground sloping steeper than 5:1 (H:V), vertical
benches should be excavated into the adjacent slope.
6.1.7 Import Material
If imported soils are required to bring the site to proposed grades, imported soils should have a
maximum particle size of 4 inches and have an expansion index (EI) less then 90. Potential import
soils should be sampled by the geotechnical consultant at the source, if possible, tested for
expansion, soluble sulfate content and maximum density, and approved by the geotechnical
consultant prior to being used.
6.2

SEISMIC DESIGN PARAMETERS

For design of the project in accordance with Chapter 16 of the 2007 CBC, the following table
presents the seismic design factors:
Table 6.1
CBC Seismic Design Parameters
Parameter
Site Class
Mapped MCE Spectral Response Acceleration, short periods, SS
Mapped MCE Spectral Response Acceleration, at 1-sec. period, S1
Site Coefficient, Fa
Site Coefficient, Fv
Adjusted MCE Spectral Response Acceleration, short periods, SMS
Adjusted MCE Spectral Response Acceleration, at 1-sec. period, SM1
Design Spectral Response Acceleration, short periods, SDS
Design Spectral Response Acceleration, at 1-sec. period, SD1
Site Design Category
MCE = Maximum Considered Earthquake
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D
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0.649
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D
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PRELIMINARY FOUNDATION DESIGN RECOMMENDATIONS

6.3.1 General
The following recommendations are provided for preliminary design purposes.
These
recommendations have been based on the site materials exposed during the investigations completed
by Fugro, our understanding of the proposed development, and the assumption that the
recommendations presented herein are incorporated into the design and construction of the project.
Final recommendations should be provided by the project geotechnical consultant following review
of grading and foundation plans as well as observation and testing of site materials during grading.
Depending upon the design plans and actual site conditions, the recommendations provided herein
may require modification.
6.3.2 Soil Expansion
Expansion potential of existing site soils varies from Low (20<EI<51) to Very High (EI>130) and
plastic indices (PI) that generally vary from 15 to 50. The post-grading distribution of the site soils
is not known at this time. Consequently, we are providing various design values for differing
conditions that are likely to be exposed following grading. Following site grading, additional testing
of site soils should be performed by the project geotechnical consultant to confirm the basis of these
recommendations. Depending upon the distribution of soil types and expansion characteristics,
differing groups of design values may be developed to better suit the types of conditions present at
the site.
6.3.3 Settlement
The proposed residential foundation systems should be designed to tolerate total and differential
settlements of 1 ½ inches and ½-inche over 30 feet, respectively.
6.3.4 Allowable Bearing Value
Provided site grading is performed in accordance with the recommendations presented in this report,
a bearing value of 2,000 pounds per square foot (psf) may be used for continuous footings and pad
footings/beams having a minimum width of 12 inches and founded at a minimum depth of 12 inches
below the lowest adjacent grade. This value may be increased by 250 psf and 500 psf for each
additional foot in width and depth, respectively, up to a maximum value of 4,000 psf.
Recommended allowable bearing values include both dead and live loads, and may be increased by
one-third for wind and seismic forces.
6.3.5 Lateral Resistance
Provided site grading is performed in accordance with the recommendations presented in this report,
a passive earth pressure of 300 pounds per square foot per foot of depth up to a maximum value of
1,500 pounds per square foot may be used to determine lateral bearing for footings. This value may
be increased by one-third when designing for wind and seismic forces. A coefficient of friction of
0.35 times the dead load forces may also be used between concrete and the supporting soils to
determine lateral sliding resistance. No increase in the coefficient of friction should be used when
designing for wind and seismic forces.
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The above values are based on footings placed directly against compacted fill or competent native
soils. In the case where footing sides are formed, all backfill against the footings should be
compacted to at least 90 percent of the laboratory standard.
6.3.6 Post-Tensioned Slabs on Grade
Perimeter edge beams for the proposed structures should be founded below the lowest adjacent final
ground surface at a minimum depth indicated in Table 6.2. Interior beams may be founded at a
minimum depth of 12 inches below the tops of the finish floor slabs. The thickness of the floor slabs
should be determined by the project structural engineer; however, we recommend a minimum slab
thickness as indicated in Table 6.2.
All dwelling area floor slabs constructed on-grade should be underlain with a moisture vapor
retarder such as 10-mil Visqueen or equivalent. A minimum of two (2) inches of clean sand having
a sand equivalent (SE) of 30 or greater should be placed over the membrane to promote uniform
curing of the concrete and aid in reducing vapor emissions. This vapor retarder system is anticipated
to be suitable for most flooring finishes that can accommodate some vapor emissions. However, this
system may emit more than 4 pounds of water per 1000 sq. ft. and therefore, may not be suitable for
all flooring finishes. Additional steps should be taken if such vapor emission levels are too high for
anticipated flooring finishes.
Pre-saturation of the subgrade below floor slabs will not be required; however, prior to placing
concrete, the subgrade below all dwelling and garage floor slab areas should be thoroughly
moistened to achieve a moisture content that is at least 110 percent of the optimum moisture content.
This moisture content should penetrate to a minimum depth of 12 inches below the bottoms of the
slabs.
Based on the guidelines provided in the “Design of Post-Tensioned Slabs-on-Ground” 3rd Edition by
Post-Tensioning Institute, the em and ym values are summarized below:

TABLE 6.2
Summary of PT Design Parameters

Edge Lift Moisture Variation Distance, em (feet)
Edge Lift, ym (inches)
Center Lift Moisture Variation Distance, em (feet)
Center Lift, ym (inches)
Exterior Edge Beam Embedment (feet)
Minimum Slab Thickness (inches)
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15<PI<20
4.3
1.80
8.4
1.21
15
4.5

21<PI<35
3.9
2.72
6.8
2.05
21
5

36<PI<50
3.2
3.55
5.5
2.94
24
5.5
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RETAINING AND SCREENING WALLS

6.4.1 General
The following recommendations are provided for preliminary design purpose. Final retaining wall
designs specific to the site development should be provided to us for review once completed. The
structural engineer and architect should provide recommendations for sealing at all joints and
applying moisture-proofing material on the back of the walls.
6.4.2 Allowable Bearing Value and Lateral Resistance
Retaining and free-standing wall footings should be founded in engineered compacted fill.
Retaining walls may utilize the bearing capacities and lateral resistance values provided in Sections
6.3.4 and 6.3.5. The passive pressure used for lateral bearing should be reduced by 50% for walls
that have a descending slope below the face of the wall.
The above values are based on footings placed directly against properly compacted fill or competent
native soil. In the case where footing sides are formed, all backfill against the footings should be
compacted to at least 90 percent of the laboratory standard.
6.4.3

Active Earth Pressures

Static and seismic earth pressures for level and 2:1 (H:V) backfill conditions are provided in the
following table. Seismic earth pressures provided herein are based on the method provided by Seed
& Whitman (1970) using a peak ground acceleration (PGA) of 0.45g. This acceleration is based on
40 percent of the short period of design spectral response acceleration determined for the site. The
values provided in the following table are based on selected, relatively granular site materials with
Very Low to Low expansion potential (0<EI<51) to backfill the excavation for wall construction
within a plane projected 1:1 (H:V) from the rear of the footing and using general site soils to backfill
the remaining excavation. In addition, the values are based on drained backfill conditions and do not
consider hydrostatic pressure. Furthermore, retaining walls should be designed to support adjacent
surcharge loads imposed by other nearby footings or traffic loads in addition to the earth pressure.
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TABLE 6.3
EARTH PRESSURES
Pressure Diagram

Static
Component

Seismic
Component

Total
Force

Pressure Values
Walls Up to 10 Feet in Height
Backfill Condition

Value
A
B
C

Level

2H:1V Slope

37.2H
13.9H
25.6H

65.7H
13.9H
39.8H

Note:
H is in feet and resulting pressure is in psf. Design may utilize either the sum of the static component and
the seismic component force diagrams or the total force diagram above. SEAOSC has suggested using a
load factor of 1.7 for the static component and 1.0 for the seismic component. The actual load factors
should be determined by the structural engineer.

6.4.4 Drainage and Moisture-Proofing
Retaining walls should be constructed with a perforated pipe and gravel subdrain to prevent
entrapment of water in the backfill. The perforated pipe should consist of 4-inch-diameter, ABS
SDR-35 or PVC Schedule 40 with the perforations laid down. The pipe should be embedded in ¾to 1½-inch open-graded gravel wrapped in filter fabric. The gravel should be at least one foot wide
and extend at least one foot up the wall above the footing and drainage outlet. Drainage gravel and
piping should not be placed below outlets and weepholes. Filter fabric should consist of Mirafi
140N, or equal. Outlet pipes should be directed to positive drainage devices.
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The use of weepholes may be considered in locations where aesthetic issues from potential nuisance
water are not a concern. Weepholes should be 2 inches in diameter and provided at least every 6 feet
on center. Where weepholes are used, perforated pipe may be omitted from the gravel subdrain.
Retaining walls supporting backfill should also be coated with a moisture-proofing compound or
covered with such material to inhibit infiltration of moisture through the walls. Moisture-proofing
material should cover any portion of the back of wall that will be in contact with soil and should lap
over and cover the top of footing. A drainage blanket such as Mirafi Miradrain should be provided
between the soil and the moisture-proofing materials. The drainage blanket should extend from the top
of the gravel to within about 12 inches of finish grade. The top of footing should be finished smooth
with a trowel to inhibit the infiltration of water through the wall. The project structural engineer should
provide specific recommendations for moisture-proofing, water stops, and joint details.
6.4.5 Footing Reinforcement
All continuous footings should be reinforced with a minimum of four No. 4 bars, two top and two
bottom. The structural engineer may require different reinforcement and should dictate if greater
than the recommendations provided herein. Where recommended removals are limited due to space
restrictions, greater reinforcement may be recommended. Specific recommendations should be
provided by the geotechnical consultant during grading based on as-built conditions exposed in the
field.
6.4.6

Footing Observations

Footing excavations should be observed by the project geotechnical consultant to verify that they
have been excavated into competent bearing soils and to the minimum embedment recommended
herein. These observations should be performed prior to placement of forms or reinforcement. The
excavations should be trimmed neat, level and square. Loose, sloughed or moisture-softened
materials and debris should be removed prior to placing concrete.
6.4.7

Wall Backfill

The project geotechnical consultant should approve the backfill used for retaining walls and the
backfill should have an EI less than 50 within a plane projected 1:1 (H:V) from the rear of the
footings. While some portions of site materials will meet this requirement, significant portions will
not. Wall backfill should be moisture-conditioned to slightly over the optimum moisture content;
placed in lifts no greater than 12 inches in thickness, and then mechanically compacted with
appropriate equipment to at least 90 percent of the laboratory standard. Hand-operated compaction
equipment should be used to compact the backfill placed immediately adjacent the wall to avoid
damage to the wall. Flooding or jetting of backfill material is not recommended.
If free-draining select materials are used as backfill for retaining walls, a minimum of 12 inches of
onsite soils should be provided over the select materials to reduce the infiltration of water into the
backfill. The 12 inches cap of onsite soils is not required where the finish surface will consist of
hardscape such as concrete or asphalt paving.
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EXTERIOR FLATWORK

Existing surficial site soils are generally highly expansive and will tend to cause significant heave in
exterior flatwork. To help mitigate adverse effects of expansive soils, we are providing the
following minimum recommendations. Even with implementation of these recommendations,
flatwork may tend to move and crack.
Exterior flatwork should be a minimum 4 inches thick. Cold joints or saw cuts should be provided at
least every 5 feet in each direction. Flatwork more than 5 feet in width across the minimum
dimension should be reinforced with 6” by 6”, W2.9 by W2.9 welded wire mesh or No 3 bars spaced
18 inches center to center in both directions. Cold joints should be keyed or provided with dowels
spaced 18 inches on center. Flatwork that meets the structure at points of entry should be doweled
into the footing or grade beam of the structure. Consideration should also be given to doweling
flatwork into curbs where they meet. Special jointing detail should be provided in areas of blockouts, notches, or other irregularities to avoid cracking at points of high stress. Subgrade soils below
flatwork should be thoroughly moistened to at least 120 percent of optimum moisture content to a
depth of 12 inches. Moistening should be accomplished by lightly spraying the area over a period of
a few days just prior to pouring concrete.
Drainage from flatwork areas should be directed to local area drains or other appropriate collection
devices designed to carry runoff water to the street or other approved drainage structures. The
concrete flatwork should also be sloped at a minimum gradient of 3% away from building
foundations and masonry walls.
The geotechnical consultant should observe and verify the density and moisture content of subgrade
soils prior to pouring concrete to verify the recommended pre-moistening recommendations have
been met.
6.6

CONCRETE MIX DESIGN

Laboratory testing of on-site soils by Fugro indicates negligible soluble sulfate content. We
recommend following the procedures provided in ACI 318, Section 4.3, Table 4.3.1 for negligible
sulfate exposure. Upon completion of rough grading, an evaluation of as-graded conditions and
further laboratory testing should be completed for the site to confirm or modify the
recommendations provided in this section.
6.7

SOIL CORROSIVITY

A soil sample of existing surficial soils was tested by Fugro for soluble chloride content, minimum
resistivity and pH. Test results are provided in Appendix B. The detected soluble chloride content
is 161 ppm. Based on the test result, site soils are not corrosive to metals embedded in concrete such
as reinforcing steel. The detected minimum resistivity is 3,013 ohm-cm and pH of 7.5. As such, site
soils are moderately corrosive to metals. Structures fabricated from metals should have appropriate
corrosion protection if they will be in direct contact with site soils. Under such conditions, a
corrosion specialist should provide specific recommendations.
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POST GRADING CONSIDERATIONS

6.8.1 Site Drainage and Irrigation
Positive drainage devices, such as sloping concrete flatwork, graded swales or area drains, should be
provided around the new construction to collect and direct all surface water to suitable discharge
areas. No rain or excess water should be directed toward or allowed to pond against structures such
as walls, foundations, flatwork, etc.
Excessive irrigation water can be detrimental to the performance of the proposed site development.
Water applied in excess of the needs of vegetation will tend to percolate into the ground. Such
percolation can lead to nuisance seepage and shallow perched groundwater. Seepage can form on
slope faces, on the faces of retaining walls, in streets, or other low-lying areas. These conditions
could lead to adverse effects such as the formation of stagnant water that breeds insects, distress or
damage of trees, surface erosion, slope instability, discoloration and salt buildup on wall faces, and
premature failure of pavement. Excessive watering can also lead to elevated vapor emissions within
structures that can damage flooring finishes or lead to mold growth inside the home.
Key factors that can help mitigate the potential for adverse effects of overwatering include the
judicious use of water for irrigation, use of irrigation systems that are appropriate for the type of
vegetation and geometric configuration of the planted area, the use of soil amendments to enhance
moisture retention, use of low-water demand vegetation, regular use of appropriate fertilizers, and
seasonal adjustments of irrigation systems to match the water requirements of vegetation. Specific
recommendations should be provided by a landscape architect or other knowledgeable professional.
6.8.2 Utility Trenches
Trench excavations should be constructed in accordance with the recommendations contained in
Section 6.1.5 of this report. Trench excavations must also conform to the requirements of Cal/
OSHA.
Trench backfill materials and compaction criteria should conform to the requirements of the local
municipalities. As a minimum, utility trench backfill should be compacted to at least 90 percent of
the laboratory standard. Trench backfill should be moistened to slightly over the optimum moisture
content, placed in lifts no greater than 12 inches in thickness, and then mechanically compacted with
appropriate equipment to at least 90 percent of the laboratory standard. The project geotechnical
consultant should perform density testing, along with probing, to test compaction. Site conditions are
generally not suitable for jetting of trench backfill and jetting should not be completed without prior
approval from the project geotechnical consultant.
Within shallow trenches (less than 18 inches deep) where pipes may be damaged by heavy
compaction equipment, imported clean sand having a SE of 30 or greater may be utilized. The sand
should be placed in the trench, thoroughly moistened, and then compacted with a vibratory
compactor. For utility trenches located below a 1:1 (H:V) plane projecting downward from the
outside edge of the adjacent footing base or crossing footing trenches, concrete or slurry should be
used as trench backfill.
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Clayey soils present at the site will tend to cause water to collect in trench shading. This water could
migrate along the trenches and below homes where excessive moisture conditions could be created.
To mitigate this condition, we recommend the sand bedding and shading be omitted for a trench
length of 2 feet just outside the house where the trench enters below the home. The bedding and
shading should consist of soils similar to the general trench backfill soils.
6.9

PRELIMINARY PAVEMENT DESIGN RECOMMENDATIONS

6.9.1 Subgrade Preparation
Prior to placement of pavement elements, the upper 12 inches of subgrade soils should be moistureconditioned to at least 110 percent of the optimum moisture content and compacted to at least 90
percent of the laboratory standard. Areas observed to pump or yield under vehicle traffic should be
removed and replaced with firm and unyielding compacted soil or aggregate base materials.
6.9.2 Preliminary Pavement Designs
Based on the soil conditions present at the site and estimated traffic indexes, preliminary pavement
sections are recommended in the table below. For preliminary design purposes, an “R”-value of 5
was used to determine the pavement design criteria presented below. The sections presented below
are for planning purposes only and should be re-evaluated subsequent to site grading. Final
pavement sections should be based on actual R-value testing of in-place soils and analysis of
anticipated traffic.

Table 6.3
Preliminary Pavement Design

Location

Traffic Index

Village Way

6.5

Secondary Streets
Parking Stalls

5.0
-

Asphalt
Concrete
(inches)
4
5
4
3

Aggregate
Base
(inches)
15
13
8
6

6.9.3 Pavement Materials
Aggregate base should be placed in lifts no greater than 6 inches in thickness, moistened to slightly
over optimum moisture content, then compacted to at least 95 percent of the laboratory standard.
The laboratory standard should be ASTM D1557-07. Aggregate base materials should be Crushed
Aggregate Base or Crushed Miscellaneous Base conforming to Section 200-2 of the 2006 Standard
Specification for Public Works Construction (Greenbook).
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Paving asphalt should be PG 64-10 conforming to the requirements of Section 203-1 of the
Greenbook (2006). Asphalt concrete materials should conform to Section 203-6 and construction
should conform to Section 302 of the Greenbook (2006).
6.10 PRELIMINARY PERCOLATION RATE
Details of the proposed storm water infiltration system are not known at this time. Depending on the
proposed storm water infiltration system, the design parameters presented herein may require
modification. The younger alluvium at the site comprises predominantly clayey soils with very low
permeability and is not suitable for percolation. Therefore, storm water infiltration system using
percolation pits should be installed in portions of the site underlain by older alluvium.
Based on results of percolation testing and analyses performed for the property bordering the site on
the east and provided in our referenced report dated February 8, 2010, the maximum percolation rate
for a 6-foot-diameter, 20 feet deep percolation pit with inlet at 5 feet below grade and embedded in
older alluvium is 0.25 cubic foot per second (cfs). Percolation rates for other configurations of
percolation pits in older alluvium will be provided upon request.
6.11 PLAN REVIEW AND CONSTRUCTION SERVICES
We recommend Albus-Keefe & Associates, Inc. be engaged to review any future development plans,
including civil plans (grading plans), structural plans (foundation plans), and proposed structural
loads, prior to construction. This is to verify that the assumptions of this report are valid and that the
preliminary conclusions and recommendations contained in this report have been properly
interpreted and are incorporated into the project plans and specifications. If we are not provided the
opportunity to review these documents, we take no responsibility for misinterpretation of our
preliminary conclusions and recommendations.
We recommend that a geotechnical consultant be retained to provide soil engineering services during
construction of the project. These services are to observe compliance with the design, specifications
or recommendations, and to allow design changes in the event that subsurface conditions differ from
those anticipated prior to the start of construction.
If the project plans change significantly from the assumed development described herein, the project
geotechnical consultant should review our preliminary design recommendations and their
applicability to the revised construction. If conditions are encountered during construction that
appear to be different than those indicated in this report or subsequent design reports, the project
geotechnical consultant should be notified immediately. Design and construction revisions may be
required.
7.0

LIMITATIONS

This report is based on the proposed development and geotechnical data as described herein. The
materials encountered on the project site, described in other literature, and utilized for this
investigation are believed representative of the total project area, and the conclusions and
recommendations contained in this report are presented on that basis. However, soil and bedrock
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materials can vary in characteristics between points of exploration, both laterally and vertically, and
those variations could affect the conclusions and recommendations contained herein. As such,
observation and testing by a geotechnical consultant during the grading and construction phases of
the project are essential to confirming the basis of this report.
This report has been prepared consistent with that level of care being provided by other professionals
providing similar services at the same locale and time period. The contents of this report are
professional opinions and as such, are not to be considered a guaranty or warranty.
This report should be reviewed and updated after a period of one year or if the site ownership or
project concept changes from that described herein.
This report has been prepared for the exclusive use of Comstock Crosser & Associates and its
project consultants in the planning and design of the proposed development. This report has not
been prepared for use by parties or projects other than those named or described herein. This report
may not contain sufficient information for other parties or other purposes.
This report is subject to review by the controlling governmental agency.
Respectfully submitted,
ALBUS-KEEFE & ASSOCIATES, INC

James J.M. Chang
Associate Engineer
G.E. 2180
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Principal Engineer
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TECHNICAL MEMORANDUM
DATE:
TO:
FROM:

SUBJECT:

March 8, 2012
Brian McCarthy, Envicom Corporation
Kenneth Wilson, Wilson Geosciences Inc.
GEOTECHNICAL REPORTS PEER REVIEW: Geotechnical Design Reports--Phases I
and II of The Village at Los Carneros, City of Goleta, California by Albus-Keefe &
Associates

Introduction
We have reviewed the subject Geotechnical Design Reports prepared by Albus-Keefe & Associates
(consultant) for Comstock Crosser & Associates concerning the proposed Village at Los Carneros
development project. The full report citations are:
Albus-Keefe & Associates, 2010, Geotechnical Design Report, Phase I of The Village at Los
Carneros, Goleta, California, dated February 8, 2010 (J.N. 1831.00)
Albus-Keefe & Associates, 2010, Geotechnical Design Report, Lots 4, 6, and 7, Phase II of The
Village at Los Carneros, Goleta, California, dated March 3, 2010 (J.N. 1831.01)
Wilson Geosciences Inc. engaged Jon Irvine (Irvine Geotechnical Inc.), a California Registered
Geotechnical Engineer (No. 2891), to review the reports for their general completeness and qualitative
accuracy with regard to the geotechnical (soils) information provided to support the EIR. This technical
memorandum is designed to provide a summary listing of the main review comments.

Summary of Review Comments
While we agree with the general conclusions of the reports, further substantiation of the conclusions may
be necessary, as recommended below:
1.

COMBINE INTO ONE COMPREHENSIVE REPORT: The Phase I and II reports should be
combined into a single report that removes redundancies and integrates the analysis and
explanation of the conditions in Lots 6 and 7 on the west with Lot 4 on the east correlating these
through Lots 2 and 5 in the center of the project site. Analyses should refer to the 1-11-2011
version of the project plans.

2.

ENGINEERING GEOLOGY ELEMENT: We believe there should be an engineering
geology element to the report to establish the overall geologic setting of the site within the local
geologic context, for example, what are the units involved, what are their ages, what are the
lateral/vertical extents and variability across the project site (depicted on a geologic crosssection(s)), are the units tectonically deformed, what are the typical lithologies, and what hazards
are associated with the units. This information and references to faulting and seismicity should be
made and/or reviewed by a Certified Engineering Geologist familiar with this geographic area
and the activity levels/characteristics of the faults. The Certified Engineering Geologist should
sign and stamp the report.
Based on our review, the primary recommendation is that a California Certified Engineering
should provide input to the report for geologic and seismic conditions. This should provide
additional confidence regarding the distribution and identification of material properties across
the entire project site, and integration of the material properties into the various geotechnical
analyses. Additional geologic hazard input consistent with the thresholds of significance will be
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useful for the preparation of the EIR. In our opinion these suggestions do not affect project
feasibility.
3.

FAULTS AND EARTHQUAKES:
Faults and historic earthquakes considered most
significant to the project seismic design (EQFAULT and EQSEARCH results) should be shown
in tables and on maps in the report. There should be at least a brief description of the most
important faults discussed in the text and shown in tables. The USGS Ground Motion Parameter
Calculator is referenced, but there is no citation in the report indicating what was determined.

4.

GEOLOGIC MAP: The report should have a project site geologic map showing the distribution
of geologic units (older and young alluvium) and artificial fill.

5.

P1- P4 BORINGS: The P-1 through P-4 boring logs should be revised to name the formations,
and differentiate between artificial fill and older alluvium.

6.

EXPANSIVE SOILS: In general, the expansion potential of the older alluvium has been
reported to be low to moderate. However, Expansion Index and Plasticity Index tests indicate that
the older alluvium is also highly to critically expansive. Thus, differential settlement and heaving
of paved surfaces and shallow conventional foundations would be expected. Based on the current
report recommendations expansive soils are expected have an impact on the performance of
roads, sidewalks, paving and slabs. Consideration of avoidance and/or blending is recommended.
The Report recommends moisture conditioning the soil to at least 120 percent of optimum
moisture content (ASTM 1557 09) and then compacting the soils to 85 to 90 percent of the
maximum dry density (ASTM 1557 09). This is an outdated method and represents a
compaction standard less than the minimum allowed in the 2010 California Building Code
(CBC). This should be updated.

7.

CONSOLIDATION POTENTIAL: The consultant has recommended removal and
recompaction of the near surface soils to reduce the consolidation potential. However, very little
laboratory testing data are contained in the reports to quantify the magnitude and depth of the
consolidation potential. Anticipated building sizes and foundation loads, especially for the
heavier structures such as the apartment building, are not provided or evaluated. The removal
depths for the remedial grading may be under estimated unless the Report is amended to include
a more complete assessment.
In addition, the lower compaction standard recommended by the consultant to mitigate the soil
expansion hazard appears to be in conflict with the mitigation of settlement hazard. A lower
compaction standard will increase the consolidation and settlement potentials. The basis for this
recommendation should be explained. The Report should verify the lower compaction standard
will not be adversely impacted by onsite infiltration or excessive settlement as a result of
structural loading.

8.

SURFACE WATER INFILTRATION EFFECTS:
Hydrocollapse - It appears there may not be enough geotechnical information to evaluate the
impact that the proposed onsite infiltration of stormwater runoff will have on hydrocollapse of the
soils. The Report should evaluate whether onsite infiltration of surface runoff will cause
hydrocollapse and settlement to onsite and offsite structures. If potential hazards will be created,
then the consultant should provide recommendations to mitigate the hazard to an acceptable level.
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If calculations are not provided, the consultant should describe the basis for any findings
regarding the hydrocollapse impact due to stormwater infiltration.
The Report should evaluate the hazards, if any, relating the potential for hydrocollapse and
settlement of the soils near the infiltration basins.
Liquefaction - The Report should evaluate whether the infiltration basins will adversely affect the
liquefaction potential of the site if depths to groundwater are reduced.
Infiltration Testing and Related Impacts - Infiltration testing does not appear to have been
performed within the younger alluvium, which contains fat clays. No infiltration testing was
performed near the western infiltration pit. The consultant should evaluate the infiltration rate and
suitability of the younger alluvium. The Report should evaluate whether storm flows in Tecolotito
Creek will adversely affect the infiltration ability of the younger alluvium beneath a portion of the
westerly basin.
The Penfield & Smith Preliminary Drainage Report should be considered with regard to the
location of detention and retention basins in order to determine if these locations and the nature of
near surface flow will have a detrimental impact on foundations.
9.

CORROSIVITY: The Report should indicate what materials (older alluvium or artificial fill)
were tested for corrosivity.

10.

LAB TESTING: The Report should indicate whether the testing laboratory is approved and
certified for testing related to City of Goleta projects.

11.

CALIFORNIA BUILDING CODE: California Building Code Seismic Design Parameters
The consultant has cited the 2007 Building Code, which is outdated. The consultant should verify
that the seismic parameters conform to the 2010 CBC. Also, it appears that the recent alluvium
may be seismic Site Class E. From the data, it appears that the Plasticity Index is more than 20 for
10 foot or more thick sections of “fat clay.” This could result in different spectral accelerations
for the design of the proposed structures. This issue does not have an impact on whether or not
the project is feasible. However, the seismic Site Class should be properly determined and
evaluated.

12.

ASTM STANDARDS: Provide the ASTM standard for the field percolation testing.

13.

REFERENCES: All references (publications) cited should be shown in the body of the Report
where they are relied upon. For example, the City of Goleta General Plan (the 2009 updated
version) can be relied in part for geologic hazard information.

February 20, 2012
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Kenneth Wilson, Principal Geologist
Wilson Geosciences Inc.
1910 Pinecrest Drive
Altadena, California 91001‐2117

Subject:

GEOTECHNICAL PEER REVIEW: For the Village at Los Carneros (Lots 2,4,5,6 and
7) at APN 073‐033‐026, ‐028 and ‐029. City of Goleta, California

Dear Mr. Wilson:

OVERVIEW AND SUMMARY
Based on two separate geotechnical reports by Albus‐Keefe & Associates1 (consultant), which
includes four borings and related testing, and on extensive previous geotechnical borings and
laboratory testing by Fugro2, the geotechnical conditions across the study area are described.
Conditions are variable and generally the majority of the site is underlain by a thin and
scattered veneer of fill over older alluvium. The upper portion of the older alluvium is reported
to consist of lean clay and admixtures of silt, sand and clay. The older alluvium becomes
sandier and dense to very dense with depth. The western portion of the study area is underlain
by young (Holocene) alluvium. The upper portion of the younger alluvium is reported to consist
of fat clay and admixtures of clayey and silty sand with depth.
The primary geotechnical issues of concern at the site appear to be:

1

Albus-Keefe & Associates, 2010, Geotechnical Design Report, Phase I of The Village at Los Carneros, Goleta,
California, dated Febaruary 8, 2010 (J.N. 1831.00)
_______, 2010, Geotechnical Design Report, Lots 4, 6, and 7, Phase II of The Village at Los
Carneros, Goleta, California, dated March 3, 2010 (J.N. 1831.01)
2
Fugro West, Inc., 2000, Geotechnical Engineering Report, Campus Pointe Building No. 2, Goleta
area of Santa Barbara County, California, dated April 10, 2000 (J.N. 98-92-7693)
______, 2001a, Geotechnical Engineering Report, Campus Pointe Building No. 4, 41 South Los
Carneros Road, Santa Barbara County, California, dated April 27, 2001 (J.N. 00-42-3423).
______, 2001b, Geotechnical Engineering Report, Campus Pointe Residential Development, Santa
Barbara County, California, dated October 15, 2001 (J.N. 01-42-0131).
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Expansive Soils
Soil Consolidation & Settlement
Liquefaction & Dynamic Settlement
Building Code Seismic Parameters
Infiltration of Storm Water Runoff

Remedial grading has been recommended to improve site conditions to create suitable building
sites, roads and infrastructure. The recommended remedial grading is relatively shallow,
mostly involving high clay content alluvium.
It is likely that some of the potential geotechnical hazards at the site are low to negligible or this
can be determined with additional analysis. Other hazards can be mitigated through building
and grading plan design.
SPECIFIC ISSUES AND SOLUTIONS
1. Expansive Soils
In general, the expansion potential of the older alluvium has been reported to be low to
moderate. However, Expansion Index and Plasticity Index tests indicate that the older alluvium
is also highly to critically expansive. Based on the data and text within the geotechnical report,
the soil expansion potential ranges from Low to Very High for soils derived from both older and
younger alluvium. Thus, the entire project is potentially impacted by some degree of soil
expansion. Soil expansion can cause heaving and damage to slabs, foundations, pavement and
create high lateral pressures on retaining walls. The magnitude, depth and lateral extent of
heaving is a function in the expansive potential, the in‐situ density and the change in moisture
content.
When possible, the best engineering practice is to avoid using highly expansive soils in fill and
natural deposits that are intended are to support engineered structures, slabs and paving.
When avoidance it is not feasible, expansive soils can be blended with non‐expansive soils to
reduce the overall expansion potential to an acceptable level. Some expansive soils can also be
treated to chemically reduce the clay swelling and expansion potential.
The consultant has recommended not using expansive soils to backfill retaining walls in order to
mitigate the impact of excessively high lateral soil pressures. Avoidance or blending have not
been recommended for this project to create the building pads and streets. To mitigate the
hazard on graded building sites and within the streets, the consultant has recommended
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moisture conditioning the soil to at least 120 percent of optimum moisture content (ASTM
1557‐09) and then compacting the soils to 85 to 90 percent of the maximum dry density (ASTM
1557‐09). This is an archaic method and represents a compaction standard less than the
minimum allowed in the 2010 California Building Code (CBC). Testing of the as‐graded
conditions is then recommended to quantify the expansion potential for slab, paving and
foundation design. The grading specifications will likely result in finished sites with highly
variable expansion and heaving potentials. Thus, differential settlement and heaving of paved
surfaces and shallow conventional foundations would be expected.
Based on the current report recommendations expansive soils are expected have an impact on
the performance of roads, sidewalks, paving and slabs. Consideration of avoidance and/or
blending are recommended.
2. Soil Consolidation and Settlement ‐ (Non Seismic)
The near surface deposits are reported to be subject to hydrocollapse and excessive
consolidation. Settlement of structures and infrastructure is controlled by consolidation of soils
as a result in increase in pressure (foundation or fill embankment loading) and/or an increase in
moisture content (hydrocollapse). The hydrocollapse hazard is typically mitigated through
removal and then recompaction of the poor quality, near surface soils. Removal and
recompaction is also typically used to reduce the consolidation potential of soils exposed to an
increase in pressure. The thickness of the compacted fill caps are generally a function of the
structural loads and consolidation characteristics of the soils. The ultimate thickness is typically
verified through calculations that model the site conditions relative to the proposed loading
conditions.
The consultant has recommended removal and recompaction of the near surface soils to
reduce the consolidation potential. However, very little laboratory testing data are contained
in the reports to quantify the magnitude and depth of the consolidation potential. Anticipated
building sizes and foundation loads, especially for the heavier structures such as the apartment
building, are not provided or evaluated. The removal depths for the remedial grading may be
under‐estimated unless the consultant performs a more complete assessment.
Also, it appears there may not be enough geotechnical information to evaluate the impact that
the proposed onsite infiltration of stormwater runoff will have on hydrocollapse of the soils.
The consultant should evaluate whether onsite infiltration of surface runoff will cause
hydrocollapse and settlement to onsite and offsite structures. If potential hazards will be
created, then the consultant should provide recommendations to mitigate the hazard to an
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acceptable level. If calculations are not provided, the consultant should describe the basis for
any findings regarding the hydrocollapse impact due to stormwater infiltration.
In addition, the lower compaction standard recommended by the consultant to mitigate the soil
expansion hazard appears to be in conflict with the mitigation of settlement hazard. A lower
compaction standard will increase the consolidation and settlement potentials. The basis for
this recommendation should be explained. The consultant should verify the lower compaction
standard will not be adversely impacted by onsite infiltration or excessive settlement as a result
of structural loading.
The depth of the required remedial grading and the impacts of potential settlements cannot be
evaluated adequately at this time. The total and allowable settlements cited as a design target
by the consultant appear to be reasonable and should result in a low hazard to structures and
infrastructure.
Specific laboratory testing and calculations appear necessary to model the
proposed standard.
3. Liquefaction Potential – Site Specific Seismic Hazards
Chapter 18 of the California Building Code requires sites within Seismic Design Category D, E or
F to be evaluated for the following potential hazards from earthquake motions: slope
instability, liquefaction and surface rupture due to faulting or lateral spreading. The consultant
has identified the site within Seismic Design Category D. Thus, the Code requires that all
appropriate seismic hazards be evaluated.
Hazard zones and official maps were developed by the California Geologic Survey (CGS) under
the requirements of the seismic Hazards Mapping Act and the Alquist‐Priolo Earthquake Fault
Zoning Act of the State of California. The CGS has not evaluated the Seismic Hazards of the
Goleta Quadrangle and the consultant should refer to the City of Goleta General Plan Safety
Element as well as recent geologic hazard reports. The consultant should make a finding as to
the hazards associated with seismically induced landsliding and/or lateral spreading. If these
hazards are present, mitigation recommendations should be presented.
The consultant has not performed a quantitative analysis of the liquefaction potential of the
site. The consultant’s qualitative finding of the liquefaction potential of the site is a “low
potential,” which may be accurate. However, the screening evaluation is incomplete. The
density of the soils below the water table is cited as the primary reason why the liquefaction
potential is low. Other screening factors including age of the deposit, stress history, and
plasticity are not cited. It is not clear if the density alone is sufficient to rule out liquefaction for
the Holocene alluvial deposits. As a minimum, the consultant should provide a screening
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process in conformance with California Geologic Survey, Special Publication 117A, Guidelines
for Evaluating and Mitigating Seismic Hazards in California, 2008 (the consultant’s report
contains a reference to an obsolete version of the standard).
The consultant has not made a finding on the dynamic settlement potential of the site. An
estimate of the potential dynamic total and differential settlements should be provided. It is
not currently possible at this time to evaluate all seismic hazards and impacts at the site.
4. California Building Code Seismic Design Parameters
The consultant has cited the 2007 Building Code, which is obsolete. The consultant should
verify that the seismic parameters conform to the 2010 CBC. Also, it appears that the recent
alluvium may be seismic Site Class E. From the data, it appears that the Plasticity Index is more
than 20 for 10‐foot or more thick sections of “fat clay.” This could result in different spectral
accelerations for the design of the proposed structures. This issue does not have an impact on
whether or not the project is feasible. However, the seismic Site Class should be properly
determined and evaluated.
5. Infiltration of Storm Water Runoff
It is proposed to collect and infiltrate storm runoff into the alluvial soils. The geotechnical
consultant has performed infiltration testing of the older alluvium and provided average
infiltration rates from four borings. The Grading and Drainage Plans3 and associated
calculations4 indicate that two infiltration basins will be required for the project. One of the
basins is planned in the central portion of the site, west of the proposed recreation center and
north of an existing offsite development. The other basin is planned on the western portion of
the study area and just east of Tecolotito Creek. The easterly basin is underlain by older
alluvium and the western basin may be underlain by both younger and older alluvium. Both
basins are proposed beneath streets and near proposed structures and/or existing structures.
Both basins were sized assuming an infiltration rate of 4.25 in/hr at the bases.
As discussed above, the geotechnical consultant should evaluate the hazards, if any, relating
the hydrocollapse and settlement of the soils near the infiltration basins. Recommended
minimum depths of fill cover and/or recommendations to prevent infiltration into near surface
soils should be provided. The consultant should also provide information regarding the
anticipated flow paths and whether the downstream subsurface flows would adversely affect
3
4

Penfield & Smith, 2011, Grading and Drainage Plans, Sheets, C-1, C-2 & C-4
_______, 2011, Preliminary Drainage Analysis for Village at Los Carneros, dated January 11, 2011
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offsite properties, basements and infrastructure. In screening for the liquefaction hazard at the
site, the consultant has indicated that the depth of groundwater is sufficient for liquefaction to
not be a hazard. The consultant should evaluate whether the infiltration basins will adversely
affect the liquefaction potential of the site if these depths are reduced.
Infiltration testing does not appear to have been performed within the younger alluvium, which
contains fat clays. No infiltration testing was performed near the western infiltration pit. The
consultant should evaluate the infiltration rate and suitability of the younger alluvium. The
consultant should evaluate whether storm flows in Tecolotito Creek will adversely affect the
infiltration ability of the younger alluvium beneath a portion of the westerly basin.
SUMMARY AND CONCLUSIONS
In order to adequately quantify geotechnical hazards at the site and potential impacts from the
proposed development, we believe additional analysis is needed. Within the Specific Issues and
Solutions subsection comments and recommendations are made. It is the consultant’s decision
whether additional field investigation, testing and analysis are required, or if additional data
can be pulled from existing studies. In our opinion any additional work products should be
presented in one comprehensive report that a) combines all of the data and results for the
current project site and b) considers the latest development plans, regulatory guidelines, and
City requirements.
We believe the proposed development can be feasible at the proposed site and the design
techniques can be implemented to reduce potential adverse impacts to acceptable levels.
LIMITATIONS
All properties and projects are subject to some element of risk and the risk cannot be entirely
eliminated. Properties are subject to hazards including, but not limited to seepage, erosion,
concentrated drainage, differential settlement, and heaving. The damage from these hazards
can be reduced by proper design and construction as well as future maintenance of the sites
and drainage facilities. It is not possible to eliminate all hazards. This limited geotechnical peer
review is not based on independent subsurface exploration and testing, but relies on the data
contained in the referenced reports, plans and calculations. Engineering judgment and
experience were relied upon in reviewing the data. However, exploration was only performed
on portions of the sites, and the geologic and geotechnical conditions can vary between
borings.
This report is issued and made for your sole use and benefit and is not transferable and is of the
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observation date. Any liability in connection herewith shall not exceed our fee for the
evaluation. No warranties expressed or implied is made or intended in connection with the
above observations or by the furnishing of this report or by any other oral or written statement.
Irvine Geotechnical appreciates the opportunity to provide our service on this project. Any
questions concerning the data or interpretation of this report should be directed to the
undersigned.

Respectfully submitted,
Irvine Geotechnical, Inc.

Jon A. Irvine
G.E. 2891

145 N. Sierra Madre Blvd., Suite 12 • Pasadena • California • 91107 • Phone: 626-844-6641/Fax: 626-604-0394

June 12, 2013
J.N.: 1831.02
Mr. Pete Perea
Comstock Crosser & Associates
321 12th Street
Manhattan Beach, California 90266
Subject:

Geotechnical Grading Plan Review, Proposed Residential Development, Village
at Los Carneros, Goleta, California.

Dear Mr. Perea,
Pursuant to your request, Albus-Keefe & Associates, Inc. is pleased to present to you our
geotechnical grading plan review report for the subject development. This report presents our
review of the referenced grading plans, engineering analyses, as well as geotechnical
recommendations for the subject development.
We appreciate this opportunity to be of service to you. If you should have any questions regarding
the contents of this report, please do not hesitate to call our office.
Sincerely,
ALBUS-KEEFE & ASSOCIATES, INC.

David E. Albus
Principal Engineer

Comstock Crosser & Associates
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1.0

1.1

INTRODUCTION

PURPOSE AND SCOPE

The purpose of our geotechnical grading plan review was to review the proposed development
shown on the referenced grading plans with respect to the investigated geotechnical conditions in
order to provide recommendations for site development. The scope of our work included:

1.2

x

Review of the referenced geotechnical reports

x

Review of readily available geologic and seismic data for the area

x

Exploratory drilling and soil sampling

x

Laboratory testing of selected soil samples

x

Engineering and geologic analyses

x

Development of recommendations for site construction

x

Preparation of this report
SITE LOCATION AND DESCRIPTION

The site is located at the southwest corner of the intersection of the Los Carneros Road and Highway
1 within the city of Goleta, California. The site is bordered by Los Carneros Road on the east and
southwest, existing commercial properties on the south, Tecolotito Creek on the west, and the Union
Pacific railroad easement on the north. The location of the site and its relationship to the
surrounding area is shown on Figure 1, Site Location Map.
Overall the site gently sheet flow drains down toward the west-south-west. Throughout this
generally level area are various stockpiles of materials that locally slope the ground up to about 10 to
12 feet above the general landform. A slope ascends to the railroad easement along the northern
margin of the site and a slope ascends to Los Carneros Road along the eastern margin of the site.
The slopes are inclined at a gradient of 2:1 (H:V) or flatter to maximum heights of about 12 feet and
20 feet along the northern and eastern margins of the site, respectively.
An east-west trending, unlined drainage channel traverses the western portion of the site to
Tecolotito Creek. The channel is about 10 feet deep and 40 feet wide. An additional unlined
drainage channel exists in the northwestern portion of the site. The channel is about 6 to 8 feet deep
and extends from an existing culvert beneath the railroad easement southwest to Tecolotito Creek.
Tecolotito Creek is about 10 to 15 feet deep and the banks are inclined at a slope ratio of
approximately 2:1 (H:V) or flatter. Portions of the banks incorporate wire revetments and rip rap
rock. Erosion was observed on the slope face along the northern margin of the site. The site is
currently vacant.
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FIGURE 1 - SITE LOCATION MAP
Proposed Residential Development
Village at Los Carneros
Southwest Corner of Los Carneros Road and Railroad Tracks
Goleta, California
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Existing site improvements consist of chain link fencing along the south property line, and a padmounted transformer and a storm water inlet within the eastern portion of the site. Vegetation at the
site consists of relatively large trees and brush along the northern, eastern and western margins of the
site and light to dense growth of weeds across the site.
1.3

PROPOSED DEVELOPMENT

Review of the referenced grading plans indicates that the site will be developed for single-family and
multi-family residential use. Associated recreation area, open space, interior drives, parking areas
and landscaping areas are also proposed. In addition, walls retaining up to about 7 feet of soils will
be constructed along the northern and eastern margins of the site. Other site improvements are
anticipated to include utility services, relatively short retaining walls, and a storm water infiltration
system. Details of the proposed storm water infiltration system are not known at the time of this
report and will be addressed in a separate report.
Cut and fill grading will be completed to achieve the proposed surface configuration for future
development. For civil engineering design, maximum depths of proposed cuts and fills are on the
order of 10 and 5.5 feet, respectively. These estimated grading depths do not include remedial
geotechnical grading recommendations specified in Section 6.1.4. Slopes are proposed at a slope
ratio of 2:1 (H:V) or flatter, to a maximum height of approximately 13 feet along the northern
margin of the site.
Details of the proposed residential structures are not known at the time of this report. We anticipate
the proposed residential dwellings will be 2- to 3-story, wood-framed structures with concrete slabs
on grade yielding relatively light foundation loads. However, consideration is being given to
construct a podium-style product for Building Pads 42 and 43 in Lot 9. These structures may
include a complete or partial tuck under parking area.
2.0
2.1

INVESTIGATION

PREVIOUS INVESTIGATION

We have reviewed the referenced geotechnical reports prepared by Fugro West, Inc. (Fugro) for the
site. These reports were prepared for Bermant Development Company. As presented in Fugro’s
reports, several geotechnical engineering reports had been prepared for the general site area
including the subject site. Their investigations consisted of excavating 29 exploratory borings to
depths ranging from 9 to 65 feet deep, 28 backhoe test pits to depths ranging from 2 to 13 feet, and 5
hand-auger borings to depths ranging from 4 to 8 feet within the site. Laboratory testing of selected
soil samples and engineering analyses for the proposed site development at that time are also
provided in their reports. Pertinent exploratory logs and laboratory data presented by Fugro are
appended to this report in Appendices C, D and E. The approximate locations of the exploratory
excavations completed by Fugro are also indicted on the enclosed Plot Plan, Plates 1 through 8.
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As presented in Fugro’s report, the site has been previously graded by cut up to 10 feet. The largest
cuts apparently occurred in the northern portion of the site adjacent the railroad easement and the
unlined drainage channel within the western portion of the site. In addition, a portion of site within
the eastern half of the site was graded under observation and testing by Fugro in 2002 for a
previously-proposed commercial office building. Grading consisted of overexcavation and
recompaction of the existing older alluvium to a depth of about 5 feet below the existing ground
surface. The overexcavation extended about 5 feet beyond the proposed building lines. The grading
also involved placing about 2 feet of silty sand over the recompacted soils. Approximate limits of
these fills are depicted on the attached Plot Plan, Plates 1 through 8.
2.2

SUBSURFACE EXPLORATION

Subsurface exploration for this investigation was conducted on November 23 and 24, 2009. The
exploration consisted of drilling four (4) exploratory borings within the previously proposed
recreational area and along the northern margin of the site. These borings were drilled to depths
ranging from approximately 19 to 21 feet below the existing ground surface utilizing a truckmounted, hollow-stem-auger drill rig. A representative of Albus-Keefe & Associates, Inc. logged
the exploratory excavations. Visual and tactile identifications were made of the materials
encountered, and their descriptions are presented on the Boring Logs, Plates A-2 through A-5, in
Appendix A. The approximate locations of the exploratory excavations are shown on the enclosed
Plot Plan, Plates 1 through 8.
Bulk and relatively undisturbed samples were obtained at selected depths within the exploratory
borings for subsequent laboratory testing. Relatively undisturbed samples were obtained using a 3inch O.D., 2.5-inch I.D., California split-spoon soil sampler lined with brass rings. During each
sampling interval, the sampler was driven 12 inches with successive drops of a 140-pound automatic
hammer falling 30 inches. The number of blows required to advance the sampler was recorded for
each six inches of advancement and the total blow count is recorded on the boring logs. Samples
were placed in sealed containers or plastic bags and transported to our laboratory for analyses.
2.3

LABORATORY TESTING

Selected samples of representative earth materials from the borings completed by this firm were
tested in our laboratory. Tests consisted of in-situ moisture and dry density, grain-size analysis,
hydrometer analysis and percent passing #200 sieve. Descriptions of laboratory test criteria and test
results are presented in Appendix B and on the boring logs in Appendix A.

3.0
3.1

SUBSURFACE CONDITIONS

SOIL CONDITIONS

Based on the subsurface exploration completed by this firm and previous investigations completed
by Fugro, geologic units encountered at the site consisted of engineered artificial fill, non-engineered
artificial fill, younger alluvium, older alluvium and bedrock of Santa Barbara Formation. In
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addition, minor topsoil and organic debris cover the northwestern corner of the site. The estimated
distribution of those materials exposed at the ground surface is depicted on the Plot Plan, Plates 1
through 8. A summary of the materials are provided below.
Engineered artificial fill was placed within a previously-proposed office building pad to a depth of
about 7 feet below the existing ground surface. Fill soils in the building pad consist of clayey soils
capped with approximately 2 feet of silty sand. The approximate limits of this fill are depicted on the
Plot Plan, Plate 1 through 8.
Non-engineered artificial fill is present throughout the site but is predominately located in the
western half of the site primarily as various generations of stockpiles. Relatively little exploration
was performed in these materials. Where encountered, the artificial fill consisted of clayey sand and
sandy clay that is light brown to dark brown, dry, and soft to very stiff. The thickness of nonengineered artificial fill is estimated to be up to approximately 12 feet in thickness. Not all
occurrences of non-engineered artificial fill is depicted on the Plot Plan. These materials are present
up to about 2 feet in thickness in some areas of the site beyond the limits indicated on the Plot Plan.
Younger alluvium was encountered along the western boundary of the site. Younger alluvium was
either encountered at ground surface or beneath the artificial fill. Where encountered, the younger
alluvium consisted of yellowish brown to black, moist to very moist, medium stiff to stiff silty clay.
Where deep younger alluvium was encountered, the silty clay grades to medium stiff to stiff sandy
clay with interbeds of silty sand and clayey sand below a depth of about 15 to 20 feet. The thickness
of younger alluvium ranges from approximately 4 to 35 feet within the site.
Older alluvium underlies the artificial fill and younger alluvium and is exposed in the remainder of
the site. The upper 5 to 15 feet of older alluvium consists predominantly of silty clay, sandy clay
and sandy silt that are damp to very moist and stiff to very stiff. This zone also contains occasional
layers of clayey sand, silty sand and sand that are damp to moist and dense. The deeper portions of
older alluvium consists predominantly of sand and silty sand that are damp to saturated and dense to
very dense.
Tertiary-age sedimentary bedrock of the Santa Barbara Formation was encountered in two of the
borings drilled within the southwest portion of the site at depths of about 23 and 28 feet below the
existing ground surface. Where encountered, the bedrock materials consisted of olive gray, very
moist, very stiff to hard clayey siltstone with occasional interbeds of sand.
A more detailed description of the interpreted soil profile at each of the boring and test pit locations
are presented on the boring and test pit logs in Appendix A, C, D and E. The stratagraphic
descriptions in the logs represent the predominate materials encountered and relatively thin, often
discontinuous layers of different material may occur within the major divisions.
3.2

GROUNDWATER

As presented in the referenced reports, groundwater was encountered at depths ranging from
approximately 13 to 22 feet below the existing ground surface during the subsurface exploration
conducted in 2001 at the site. Subsequent to completion of subsurface exploration, a total of six (6)
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groundwater monitoring wells were constructed at the site. Depths to groundwater level were
periodically measured in these wells. Based on the well data provided in the referenced reports,
groundwater rose about 2.3 to 2.5 feet during the period of January 2002 to January 2006.
3.3

FAULTING

Geologic literature and field exploration do not indicate the presence of active faulting within the
site. Based on our review of the referenced publications and seismic data, no faults are known to
project through or immediately adjacent the site and the site does not lie within an "Earthquake Fault
Zone" as defined by the State of California in the Alquist-Priolo Earthquake Fault Zoning Act.
Several large active fault systems are located in relative close proximity to the site. Seismic activity
on these fault systems has for the most part controlled the geologic structure in the region. The
closest known active faults, according to the referenced Geologic Hazards Map by City of Goleta,
are an unnamed fault and More Ranch fault located approximately 1000 feet and 4080 feet from the
site, respectively.
4.0
4.1

ANALYSES

SEISMICITY

We have performed probabilistic seismic analyses utilizing the computer program OpenSHA
developed by Field, E.H., T.H. Jordan, and C.A. Cornell (2003). OpenSHA is an open-source, Javabased platform for conducting seismic hazard analysis. As an object-oriented framework, OpenSHA
can accommodate arbitrarily complex (e.g., physics based) earthquake rupture forecasts (ERFs),
ground-motion models, and engineering-response models.
The computer program OpenSHA predicts the peak ground acceleration (PGA) having a 10 percent
chance of being exceeded in 50 years is approximately 0.33g when averages of three attenuation
relationships are used (Sadigh et al 1997, Abrahamson & Silva 1997, and Campbell & Bozorgnia
2003). The program also predicts the PGA having a 2 percent chance of being exceeded in 50 years
is approximately 0.62g when averages of three attenuation relationships are used (Sadigh et al 1997,
Abrahamson & Silva 1997, and Campbell & Bozorgnia 2003).
4.2

LIQUEFACTION

Liquefaction evaluation for this site was completed in accordance with Special Publication 117A:
Guidelines for Evaluating and Mitigating Seismic Hazards in California (CGS 2008). Groundwater
was at depths ranging from 10.5 to 19.5 feet below the existing ground surface. Soil materials
present at or below the groundwater level consist of older and younger alluvium. Based on our
analyses, the (N1)60-cs values for the older alluvial soils are greater than 30. Based on SP 117A, such
materials are not considered liquefiable due to the dense conditions of these materials. From
laboratory testing and visual observations, the younger alluvial soils are comprised of soils with a
plastic index (PI) of 12 or greater and an in-situ moisture content that is less than 85% of the liquid
limit. Based on SP 177A, such fine-grained soils are not considered liquefiable.
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STATIC SETTLEMENT

Proposed grading may result in fills of up to 5 feet over the existing younger alluvial soils. The
addition of this fill will cause the underlying alluvium to consolidate. Those portions of the
alluvium that are above the groundwater table (partially saturated) are anticipated to consolidate
during and shortly after fill placement. Those portions that are saturated are anticipated to undergo a
long-term process of consolidation. Our analyses indicate the saturated materials are estimated to
undergo a total settlement of approximately ½-inch to 1 inch. Most of this settlement will likely
occur over a period of years following grading. Differential settlement will be primarily due to the
variation in fill thickness across the alluvial areas but will also be affected by variations in soil
conditions and the depths of the alluvial soils. We estimate the associated differential settlement will
be on the order ¼-inch over 50 feet.
5.0
5.1

CONCLUSIONS

FEASIBILITY OF PROPOSED DEVELOPMENT

From a geotechnical point of view, the proposed site development is considered feasible, provided
that the proposed residential development at the site will be designed and constructed in accordance
with the recommendations presented in this report.
5.2
5.2.1

SEISMIC HAZARDS
Ground Rupture

No active faults are known to project through the site nor does the site lie within the bounds of an
"Earthquake Fault Zone" as defined by the State of California in the Alquist-Priolo Earthquake Fault
Zoning Act. As such, the potential for ground rupture due to fault displacement beneath the site is
considered very low.
5.2.2 Ground Shaking
The site is situated in a seismically active area that has historically been affected by generally
moderate to occasionally high levels of ground motion. The site lies in relative close proximity to
several active faults; therefore, during the life of the proposed improvements, the property will
probably experience similar moderate to occasionally high ground shaking from these fault zones, as
well as some background shaking from other seismically active areas of the Southern California
region. Potential ground accelerations have been estimated for the site and are presented in Section
4.1 of this report. Design and construction in accordance with the current California Building Code
(CBC) requirements is anticipated to address the issues related to potential ground shaking.
5.2.3 Liquefaction
Liquefaction is a condition whereby soils located below groundwater loose strength during strong
ground shaking. The loss of strength can lead to ground subsidence, spreading of the ground
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surface, tilting of structures, and sand boils. Soils that are susceptible to liquefaction are generally
comprised of loose sands and silts. As indicated in Section 4.2, soils located below groundwater at
the site are not comprised of soils with these characteristics. As such, the potential for liquefaction
at the site is considered to be low.
5.3

SLOPE STABILITY

Existing and proposed slopes at the site will have a ratio of 2:1 (H:V) or flatter, and a maximum
height of 35 feet. Based on our experience with earth materials encountered at the site, the existing
and proposed cut and fill slopes at the site are anticipated to be grossly stable under static and
pseudo-static conditions. The existing and proposed cut and fill slopes are anticipated to be
surficially stable provided that the slopes will be maintained in accordance with the
recommendations provided in Section 6.9 of this report.
5.4

STATIC SETTLEMENT

Portions of the near-surface older alluvium and alluvium as well as all existing non-engineered
artificial fill are prone to hydrocollapse. These materials would likely cause settlements that are
beyond tolerable limits for proposed site development. This condition can be readily mitigated by
removal of these materials and replacing them as compacted engineered fill. The remaining younger
alluvial soils are also compressible and subject to settlement under the weight of footings. Provided
these materials are removed to a depth of at least 2 feet below bottom of footings, total and
differential settlement due to the weight of footings is not anticipated to exceed ½-inch and ¼-inch
over 30 feet, respectively. Areas underlain by younger alluvium are also anticipated to undergo
long-term settlement due to the additional weight of fill. This settlement is anticipated to result in
total and differential settlement of approximately ¾ inches and ¼-inch over 50 feet, respectively.
The combined settlement potential from footing loads and fill loads results in a total and differential
settlement of 1 ¼ inches and 0.4 inches over 30 feet, respectively. These magnitudes of settlement
are generally considered tolerable by proposed site development.
5.5

MATERIAL CHARACTERISTICS

Existing surficial soils are anticipated to be relatively easy to excavate with conventional heavy
earthmoving equipment. Recommendations for temporary excavation slopes are provided in Section
6.1.6 of this report. Groundwater may be encountered as shallow as 10 feet below current grades.
Wet to saturated soils may be encountered at depths a 2 to 3 feet above the groundwater levels.
Because significant portions of site materials are relatively clayey, wet and saturated soils will be
difficult to handle and be resistant to drying when preparing them for reuse as compacted fill.
5.6

GROUNDWATER

As indicated previously, groundwater was encountered at depths that varied from 13 to 22 feet below
the existing ground surface during the subsurface exploration conducted in 2001. Monitoring wells
indicated the groundwater rose by about 2½ feet following the heavy rains of the 2005 winter
season. Exploration by this firm suggests that in 2009 the groundwater levels had returned to near
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the levels in 2001. The data suggests that groundwater is now generally present at an elevation of
between 11 and 14 feet above MSL throughout most of the site. The groundwater is somewhat
lower at the southwest corner at an elevation of about 8 feet above MSL and somewhat higher near
the northwest corner at an elevation of about 17 feet above MSL. Based on the proposed finish site
grades, nearly all of the site will be at least 20 feet above groundwater levels. In proximity to the
southwestern portion of the site, groundwater will likely be less than 20 feet below finish grade. The
shallowest condition will likely occur in proximity to Building Pads 42 and 43 were proposed cuts
for the tuck-under parking will bring groundwater to within about 11 to 12 feet of the finish ground
surface.
Given the anticipated depths to groundwater and proposed site grades, site development is unlikely
to be adversely effected by shallow groundwater. Consideration of existing groundwater conditions
will require consideration during design of onsite infiltration systems to avoid creating locally
shallow groundwater conditions in proximity to infiltration systems.
5.7

SHRINKAGE AND SUBSIDENCE

Volumetric changes in earth quantities will occur when excavated onsite soil materials are replaced
as properly compacted fill. We estimate the younger alluvium may shrink approximately 7 to 12
percent and the existing engineered fill and older alluvium may shrink approximately 0 to 5 percent.
Very little exploration has been performed within the stockpiles of non-engineered artificial fill and
as such, we have insufficient data to calculate the shrinkage of these materials. Based on previous
experience with similar materials, we would anticipate they could shrink on the order of 15% to
25%. Additional site exploration and testing could be performed to better estimate the shrinkage of
these materials. Processing of removal bottoms exposing younger alluvium is anticipated to result in
a general subsidence of 0.1 feet. Negligible subsidence is anticipated for processing of removal
bottoms exposing older alluvium.
The estimates of shrinkage and subsidence are intended as an aid for project engineers in
determining earthwork quantities. However, these estimates should be used with some caution since
they are not absolute values. Contingencies should be made for balancing earthwork quantities
based on actual shrinkage and subsidence that occur during the grading process.
5.8

SOIL EXPANSION

Based on laboratory test results and the USCS visual manual classification, the near-surface soils
within the site are generally anticipated to possess Low to Very High expansion potential.
Additional testing for soil expansion will be required following rough grading and prior to
construction of foundations and other concrete work to confirm these conditions.
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6.0

6.1

RECOMMENDATIONS

EARTHWORK

6.1.1 General Earthwork and Grading Specifications
All earthwork and grading should be performed in accordance with applicable requirements of
Cal/OSHA, applicable specifications of the Grading Codes of City of Goleta, California, in addition
to recommendations presented herein.
6.1.2 Pre-Grade Meeting and Geotechnical Observation
Prior to commencement of grading, we recommend a meeting be held between the developer, City
inspector, grading contractor, civil engineer, and geotechnical consultant to discuss the proposed
grading and logistics. We also recommend that a geotechnical consultant be retained to provide soil
engineering and engineering geologic services during site grading and foundation construction. This
is to observe compliance with the design specifications and recommendations, and to allow design
changes in the event that subsurface conditions differ from those anticipated. If conditions are
encountered that appear to be different than those indicated in this report, the project geotechnical
consultant should be notified immediately. Design and construction revisions may be required.
6.1.3 Site Clearing
All existing vegetation, organic debris, stockpiled soils and other deleterious materials should be
removed from the areas to be developed. The project geotechnical consultant should be notified at
the appropriate times to provide observation services during clearing operations to verify compliance
with the above recommendations. Voids created by clearing should be left open for observation by
the geotechnical consultant. Should any unusual soil conditions or subsurface structures be
encountered during site clearing or grading that are not described or anticipated herein, these
conditions should be brought to the immediate attention of the project geotechnical consultant for
corrective recommendations as needed.
6.1.4 Ground Preparation
All existing non-engineered artificial fill, upper portions of younger alluvium, weathered engineered
artificial fill, and weathered older alluvium are unsuitable to support the proposed structures and
engineered fills. These materials should be removed from all areas of site development. The
thickness of non-engineered fills will vary across the site but is estimated to be up to approximately
12 feet. The thickness of unsuitable younger alluvium is anticipated to generally vary from the
upper 3 to 4 feet. The thickness of weathered engineered artificial fill and weathered older alluvium
is anticipated to generally vary from 1 to 2 feet.
In addition to the general removals above, younger alluvial soils should be over-excavated to a
minimum depth of 2 feet below footings for the residential structures and site walls to limit
settlement of the structures. The over-excavation should extend at least 5 feet beyond the building
pad limits. The younger alluvial soils should also be over-excavated to at least 2 feet below street
subgrade and replaced as compacted fill.
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All removal bottoms should be evaluated by the geotechnical consultant during grading to confirm
the exposed conditions are as anticipated and are competent for supporting the proposed structures
and fills above. Following removals, the exposed grade should first be scarified to a depth of 6
inches, moisture conditioned to slightly over optimum moisture content, and then re-compacted to at
least 90 percent of the laboratory standard.
Where wet or soft soils are exposed at the bottom of excavation, methods to stabilize the bottom are
recommended. One common method is to place a layer of geofabric, such as Mirafi HP 565 or
equivalent at the bottom of excavation. A blanket of ¾-inch gravel having a thickness of at least 1
foot should be placed over the geofabric. Other methods including lime stabilization can be
considered. Specific recommendations should be provided by the geotechnical consultant during
grading based on conditions exposed in the field.
6.1.5 Building Pad Capping
Proposed rough grading will create thin fills and cut conditions in some building pads. Due to the
potential variability of natural materials beneath the site, the thin fill and cut portions of pads may
result in foundations supported by materials with different engineering characteristics. Pads that will
have less than 3 feet of fill after completion of removals and cut pads should be observed by the
geotechnical consultant prior to scarification to evaluate the need for lot capping. If significant
different materials are exposed, the pad should be overexcavated and replaced with a fill blanket.
Generally, the overexcavation will be at least 3 feet below finish grade but may be greater depending
upon the exposed conditions. The actual depth of lot capping should be determined by the
geotechnical consultant based on conditions exposed grading. Lot capping should extend across the
entire pad and extend at least 5 feet beyond the outside edge of the proposed footings.
6.1.6 Temporary Excavations
Temporary construction slopes in site soils may be cut vertically up to a height of 4 feet provided
that no adverse geologic conditions or surcharging of the excavations are present. Temporary slopes
over 4 feet in site soils should be laid back at a maximum gradient of 1:1 (H:V) or properly shored.
Excavations should not be left open for prolonged periods of time. The project geotechnical
consultant should observe all temporary cuts to confirm anticipated conditions and to provide
alternate recommendations if conditions dictate.
Where temporary excavations cannot accommodate a 1:1 layback or where surcharging occurs, slot
cutting, shoring, underpinning, or other methods should be used. Specific recommendations for
these options should be provided by the geotechnical consultant after specific design plans have been
developed.
6.1.7

Fill Placement

Materials excavated from the site may be used as fill provided they are free of deleterious materials
and particles greater than 4 inches in maximum dimension (oversized materials). Fill should be
placed in lifts no greater than 8 inches in loose thickness, moisture conditioned to 100 to 125 percent
of the optimum moisture content, then compacted in place to at least 90 percent of the laboratory
standard. Fill materials consisting of clayey soils with High to Very High expansion potential that
will be placed within the upper 2 feet of finish pad grades should be compacted to between 85 and
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90 percent of laboratory standard and at a moisture content of at least 120 percent of optimum. The
laboratory standard for maximum dry density and optimum moisture content for each soil type used
should be determined in accordance with ASTM D 1557-07. Each lift should be treated in a similar
manner. Subsequent lifts should not be placed until the project geotechnical consultants have
approved the preceding lift. When placing fill on ground sloping steeper than 5:1 (H:V), vertical
benches should be excavated into the adjacent slope.
6.1.8 Fill Slopes
Where practical, fill slopes should be constructed by over filling and trimming back to a compacted
core. The face of slopes that are not over-built should be backrolled with a sheepsfoot roller at least
every 4 vertical feet of slope construction. This process should provide compacted fill to within 12
inches of the slope face. Finished slopes should be track-walked with a small dozer or rolled with a
vibratory compactor and grid roller in order to compact the slope face. The slope face materials will
tend to dry out prior to final face compaction. As such, the addition of water to the slope face will
likely be required prior to compaction to achieve the required compaction at the time of slope face
compaction.
6.1.9 Cut Slopes
All cut slopes should be observed by an engineering geologist during rough grading to evaluate the
competency of the slope.
6.1.10 Import Material
If imported soils are required to bring the site to proposed grades, imported soils should have a
maximum particle size of 4 inches and have an expansion index (EI) less than 90. Potential import
soils should be sampled by the geotechnical consultant at the source, if possible, tested for
expansion, soluble sulfate content and maximum density, and approved by the geotechnical
consultant prior to being used.
6.2

SEISMIC DESIGN PARAMETERS

For design of the project in accordance with Chapter 16 of the 2010 CBC, Table 6.1 presents the
seismic design factors.
6.3

PRELIMINARY FOUNDATION DESIGN RECOMMENDATIONS

6.3.1 General
The following recommendations are provided for preliminary design purposes.
These
recommendations have been based on the site materials exposed during the investigations, our
understanding of the proposed development, and the assumption that the recommendations presented
herein are incorporated into the design and construction of the project. Final recommendations
should be provided by the project geotechnical consultant following review of final foundation plans
as well as observation and testing of site materials during grading. Depending upon the design plans
and actual site conditions, the recommendations provided herein may require modification.
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TABLE 6.1
CBC SEISMIC DESIGN PARAMETERS
Parameter
Site Class
Mapped MCE Spectral Response Acceleration, short periods, SS
Mapped MCE Spectral Response Acceleration, at 1-sec. period, S1
Site Coefficient, Fa
Site Coefficient, Fv
Adjusted MCE Spectral Response Acceleration, short periods, SMS
Adjusted MCE Spectral Response Acceleration, at 1-sec. period, SM1
Design Spectral Response Acceleration, short periods, SDS
Design Spectral Response Acceleration, at 1-sec. period, SD1
MCE = Maximum Considered Earthquake

Value
D
1.681
0.651
1.0
1.5
1.681
0.977
1.120
0.651

6.3.2 Soil Expansion
Expansion potential of existing site soils varies from Low (20<EI<51) to Very High (EI>130) and
plastic indices (PI) that generally vary from 15 to 50. The post-grading distribution of the site soils
is not known at this time. Consequently, we are providing various design values for differing
conditions that are likely to be exposed following grading. Following site grading, additional testing
of site soils should be performed by the project geotechnical consultant to confirm the basis of these
recommendations. Depending upon the distribution of soil types and expansion characteristics,
differing groups of design values may be developed to better suit the types of conditions present at
the site.
6.3.3 Settlement
The proposed residential foundation systems should be designed to tolerate total and differential
settlements of 1 ¼ inches and ½-inches over 30 feet, respectively.
6.3.4 Allowable Bearing Value
Provided site grading is performed in accordance with the recommendations presented in this report,
a bearing value of 2,000 pounds per square foot (psf) may be used for continuous footings and pad
footings/beams having a minimum width of 12 inches and founded at a minimum depth of 12 inches
below the lowest adjacent grade. This value may be increased by 250 psf and 500 psf for each
additional foot in width and depth, respectively, up to a maximum value of 4,000 psf.
Recommended allowable bearing values include both dead and live loads, and may be increased by
one-third for wind and seismic forces.
6.3.5 Lateral Resistance
Provided site grading is performed in accordance with the recommendations presented in this report,
a passive earth pressure of 300 pounds per square foot per foot of depth up to a maximum value of
1,500 pounds per square foot may be used to determine lateral bearing for footings. This value may
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be increased by one-third when designing for wind and seismic forces. A coefficient of friction of
0.30 times the dead load forces may also be used between concrete and the supporting soils to
determine lateral sliding resistance. No increase in the coefficient of friction should be used when
designing for wind and seismic forces.
The above values are based on footings placed directly against compacted fill or competent native
soils. In the case where footing sides are formed, all backfill against the footings should be
compacted to at least 90 percent of the laboratory standard.
6.3.6 Post-Tensioned Slabs on Grade
Perimeter edge beams for the proposed structures should be founded below the lowest adjacent final
ground surface at a minimum depth indicated in Table 6.2. Interior beams may be founded at a
minimum depth of 12 inches below the tops of the finish floor slabs. The thickness of the floor slabs
should be determined by the project structural engineer; however, we recommend a minimum slab
thickness as indicated in Table 6.2.
All dwelling area floor slabs constructed on-grade should be underlain with a moisture vapor
retarder such as 10-mil Visqueen or equivalent. A minimum of two (2) inches of clean sand having
a sand equivalent (SE) of 30 or greater should be placed over the membrane to promote uniform
curing of the concrete and aid in reducing vapor emissions. This vapor retarder system is anticipated
to be suitable for most flooring finishes that can accommodate some vapor emissions. However, this
system may emit more than 4 pounds of water per 1000 sq. ft. and therefore, may not be suitable for
all flooring finishes. Additional steps should be taken if such vapor emission levels are too high for
anticipated flooring finishes.
Pre-saturation of the subgrade below floor slabs will not be required; however, prior to placing
concrete, the subgrade below all dwelling and garage floor slab areas should be thoroughly
moistened to achieve a moisture content that is at least 120 percent of the optimum moisture content.
This moisture content should penetrate to a minimum depth of 12 inches below the bottoms of the
slabs.
Based on the guidelines provided in the “Design of Post-Tensioned Slabs-on-Ground” 3rd Edition by
Post-Tensioning Institute, the em and ym values are summarized in Table 6.2.
TABLE 6.2
SUMMARY OF PT DESIGN PARAMETERS
Design Parameter
Edge Lift Moisture Variation Distance, em (feet)
Edge Lift, ym (inches)
Center Lift Moisture Variation Distance, em (feet)
Center Lift, ym (inches)
Exterior Edge Beam Embedment (feet)
Minimum Slab Thickness (inches)
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15<PI<20
4.3
1.80
8.4
1.21
15
4.5

21<PI<35
3.9
2.72
6.8
2.05
21
5

36<PI<50
3.2
3.55
5.5
2.94
24
5.5
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6.3.7 Foundation Setback
The bottom outer edge of foundations located adjacent a top of slope should be setback from the
slope face a horizontal distance of at least ѿ the height of the slope. The horizontal distance should
not be less than 7 feet but need not exceed 40 feet. The above setbacks may be accomplished
through the use of deepened footings or caissons below the foundation. If caissons are required, this
office should provide specific recommendations.
Building adjacent the toe of a slope should be set back a horizontal distance equal to one-half the
vertical height of the slope. The minimum and maximum clearances are 5 feet and 15 feet,
respectively.
6.3.8 Foundation Observations
Foundation excavation should be observed by the project geotechnical consultant to verify that they
have been excavated into competent bearing soils and to the minimum embedment recommended
above. These observations should be performed prior to placement of forms or reinforcement. The
excavations should be trimmed neat, level and square. Loose, sloughed or moisture-softened
materials and debris should be removed prior to placing concrete.
6.4

RETAINING AND SCREENING WALLS

6.4.1 General
The following recommendations are provided for preliminary design purpose. Final retaining wall
designs specific to the site development should be provided to us for review once completed. The
structural engineer and architect should provide recommendations for sealing at all joints and
applying moisture-proofing material on the back of the walls.
6.4.2 Allowable Bearing Value and Lateral Resistance
Retaining and free-standing wall footings should be founded in engineered compacted fill.
Retaining walls may utilize the bearing capacities and lateral resistance values provided in Sections
6.3.4 and 6.3.5. The passive pressure used for lateral bearing should be reduced by 50% for walls
that have a descending slope below the face of the wall.
The above values are based on footings placed directly against properly compacted fill or competent
native soil. In the case where footing sides are formed, all backfill against the footings should be
compacted to at least 90 percent of the laboratory standard.
6.4.3

Active Earth Pressures

Static and seismic earth pressures for level and 2:1 (H:V) backfill conditions are provided in Table 6.3.
Seismic earth pressures provided herein are based on the method provided by Seed & Whitman
(1970) using a peak ground acceleration (PGA) of 0.45g. This acceleration is based on 40 percent of
the short period of design spectral response acceleration determined for the site. The values
provided in the following table are based on selected, relatively granular site materials with Very
Low to Low expansion potential (0<EI<51) to backfill the excavation for wall construction within a
plane projected 1:1 (H:V) from the base of the wall stem and using general site soils to backfill the
ALBUS-KEEFE & ASSOCIATES, INC.
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remaining excavation. In addition, the values are based on drained backfill conditions and do not
consider hydrostatic pressure. Furthermore, retaining walls should be designed to support adjacent
surcharge loads imposed by other nearby footings or traffic loads in addition to the earth pressure.
TABLE 6.3
EARTH PRESSURES
Pressure Diagram

Static
Component

Seismic
Component

Total
Force

Pressure Values
Walls Up to 10 Feet in Height
Value
A
B
C

Backfill Condition
Level

2H:1V Slope

37.0H
13.9H
25.5H

57.0H
13.9H
35.5H

Note:
H is in feet and resulting pressure is in psf. Design may utilize either the sum of the static component and
the seismic component force diagrams or the total force diagram above. SEAOSC has suggested using a
load factor of 1.7 for the static component and 1.0 for the seismic component. The actual load factors
should be determined by the structural engineer.

6.4.4 Drainage and Moisture-Proofing
Retaining walls should be constructed with a perforated pipe and gravel subdrain to prevent
entrapment of water in the backfill. The perforated pipe should consist of 4-inch-diameter, ABS
SDR-35 or PVC Schedule 40 with the perforations laid down. The pipe should be embedded in ¾to 1½-inch open-graded gravel wrapped in filter fabric. The gravel should be at least one foot wide
and extend at least one foot up the wall above the footing and drainage outlet. Drainage gravel and

ALBUS-KEEFE & ASSOCIATES, INC.

Comstock Crosser & Associates

June 12, 2013
J.N.: 1831.02
Page 17

piping should not be placed below outlets and weepholes. Filter fabric should consist of Mirafi
140N, or equal. Outlet pipes should be directed to positive drainage devices.
The use of weepholes may be considered in locations where aesthetic issues from potential nuisance
water are not a concern. Weepholes should be 2 inches in diameter and provided at least every 6 feet
on center. Where weepholes are used, perforated pipe may be omitted from the gravel subdrain.
Retaining walls supporting backfill should also be coated with a moisture-proofing compound or
covered with such material to inhibit infiltration of moisture through the walls. Moisture-proofing
material should cover any portion of the back of wall that will be in contact with soil and should lap
over and cover the top of footing. A drainage blanket such as Mirafi Miradrain should be provided
between the soil and the moisture-proofing materials. The drainage blanket should extend from the top
of the gravel to within about 12 inches of finish grade. The top of footing should be finished smooth
with a trowel to inhibit the infiltration of water through the wall. The project structural engineer should
provide specific recommendations for moisture-proofing, water stops, and joint details.
6.4.5 Footing Reinforcement
All continuous footings should be reinforced with a minimum of four No. 4 bars, two top and two
bottom. The structural engineer may require different reinforcement and should dictate if greater
than the recommendations provided herein. Where recommended removals are limited due to space
restrictions, greater reinforcement may be recommended. Specific recommendations should be
provided by the geotechnical consultant during grading based on as-built conditions exposed in the
field.
6.4.6

Footing Observations

Footing excavations should be observed by the project geotechnical consultant to verify that they
have been excavated into competent bearing soils and to the minimum embedment recommended
herein. These observations should be performed prior to placement of forms or reinforcement. The
excavations should be trimmed neat, level and square. Loose, sloughed or moisture-softened
materials and debris should be removed prior to placing concrete.
6.4.7

Wall Backfill

The project geotechnical consultant should approve the backfill used for retaining walls and the
backfill should have an EI less than 50 within a plane projected 1:1 (H:V) from the bottom of the
wall stem. While some portions of site materials will meet this requirement, significant portions will
not. Wall backfill should be moisture-conditioned to slightly over the optimum moisture content;
placed in lifts no greater than 12 inches in thickness, and then mechanically compacted with
appropriate equipment to at least 90 percent of the laboratory standard. Hand-operated compaction
equipment should be used to compact the backfill placed immediately adjacent the wall to avoid
damage to the wall. Flooding or jetting of backfill material is not recommended.
If free-draining select materials are used as backfill for retaining walls, a minimum of 12 inches of
onsite soils should be provided over the select materials to reduce the infiltration of water into the
backfill. The 12 inches cap of onsite soils is not required where the finish surface will consist of
hardscape such as concrete or asphalt paving.
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EXTERIOR FLATWORK

Existing surficial site soils are generally highly expansive and will tend to cause significant heave in
exterior flatwork. To help mitigate adverse effects of expansive soils, we are providing the
following minimum recommendations. Even with implementation of these recommendations,
flatwork may tend to move and crack.
Exterior flatwork should be a minimum 4 inches thick. Cold joints or saw cuts should be provided at
least every 5 feet in each direction. Flatwork more than 5 feet in width across the minimum
dimension should be reinforced with 6” by 6”, W2.9 by W2.9 welded wire mesh or No 3 bars spaced
18 inches center to center in both directions. Cold joints should be keyed or provided with dowels
spaced 18 inches on center. Flatwork that meets the structure at points of entry should be doweled
into the footing or grade beam of the structure. Consideration should also be given to doweling
flatwork into curbs where they meet. Special jointing detail should be provided in areas of blockouts, notches, or other irregularities to avoid cracking at points of high stress. Subgrade soils below
flatwork should be thoroughly moistened to at least 120 percent of optimum moisture content to a
depth of 12 inches. Moistening should be accomplished by lightly spraying the area over a period of
a few days just prior to pouring concrete.
Drainage from flatwork areas should be directed to local area drains or other appropriate collection
devices designed to carry runoff water to the street or other approved drainage structures. The
concrete flatwork should also be sloped away from building foundations and masonry walls.
The geotechnical consultant should observe and verify the density and moisture content of subgrade
soils prior to pouring concrete to verify the recommended pre-moistening recommendations have
been met.
6.6

CONCRETE MIX DESIGN

Laboratory testing of on-site soils by Fugro indicates negligible soluble sulfate content. We
recommend following the procedures provided in ACI 318, Section 4.3, Table 4.3.1 for negligible
sulfate exposure. Upon completion of rough grading, an evaluation of as-graded conditions and
further laboratory testing should be completed for the site to confirm or modify the
recommendations provided in this section.
6.7

SOIL CORROSIVITY

Soil samples of existing surficial soils were tested by Fugro for soluble chloride content, minimum
resistivity and pH. Test results are provided in Appendix C and E. The detected soluble chloride
contents range from 78 to 278 ppm. Based on the test result, site soils are not corrosive to metals
embedded in concrete such as reinforcing steel. The detected minimum resistivity ranges from 853
to 3,013 ohm-cm and pH ranges from of 7.37 to 8.0. As such, site soils are moderately to severely
corrosive to metals. Structures fabricated from metals should have appropriate corrosion protection
if they will be in direct contact with site soils. Under such conditions, a corrosion specialist should
provide specific recommendations.
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POST GRADING CONSIDERATIONS

6.8.1 Site Drainage and Irrigation
Positive drainage devices, such as sloping concrete flatwork, graded swales or area drains, should be
provided around the new construction to collect and direct all surface water to suitable discharge
areas. No rain or excess water should be directed toward or allowed to pond against structures such
as walls, foundations, flatwork, etc. The ground immediately adjacent to foundations should be
provided with positive drainage away from the structures in accordance with 2010 CBC, Section
1804.3.
Excessive irrigation water can be detrimental to the performance of the proposed site development.
Water applied in excess of the needs of vegetation will tend to percolate into the ground. Such
percolation can lead to nuisance seepage and shallow perched groundwater. Seepage can form on
slope faces, on the faces of retaining walls, in streets, or other low-lying areas. These conditions
could lead to adverse effects such as the formation of stagnant water that breeds insects, distress or
damage of trees, surface erosion, slope instability, discoloration and salt buildup on wall faces, and
premature failure of pavement. Excessive watering can also lead to elevated vapor emissions within
structures that can damage flooring finishes or lead to mold growth inside the home.
Key factors that can help mitigate the potential for adverse effects of overwatering include the
judicious use of water for irrigation, use of irrigation systems that are appropriate for the type of
vegetation and geometric configuration of the planted area, the use of soil amendments to enhance
moisture retention, use of low-water demand vegetation, regular use of appropriate fertilizers, and
seasonal adjustments of irrigation systems to match the water requirements of vegetation. Specific
recommendations should be provided by a landscape architect or other knowledgeable professional.
6.8.2 Utility Trenches
Trench excavations should be constructed in accordance with the recommendations contained in
Section 6.1.6 of this report. Trench excavations must also conform to the requirements of Cal/
OSHA.
Trench backfill materials and compaction criteria should conform to the requirements of the local
municipalities. As a minimum, utility trench backfill should be compacted to at least 90 percent of
the laboratory standard. Trench backfill should be moistened to slightly over the optimum moisture
content, placed in lifts no greater than 12 inches in thickness, and then mechanically compacted with
appropriate equipment to at least 90 percent of the laboratory standard. The project geotechnical
consultant should perform density testing, along with probing, to test compaction. Site conditions are
generally not suitable for jetting of trench backfill and jetting should not be completed without prior
approval from the project geotechnical consultant.
Within shallow trenches (less than 18 inches deep) where pipes may be damaged by heavy
compaction equipment, imported clean sand having a SE of 30 or greater may be utilized. The sand
should be placed in the trench, thoroughly moistened, and then compacted with a vibratory
compactor. For utility trenches located below a 1:1 (H:V) plane projecting downward from the
outside edge of the adjacent footing base or crossing footing trenches, concrete or slurry should be
used as trench backfill.
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Clayey soils present at the site will tend to cause water to collect in trench shading. This water could
migrate along the trenches and below homes where excessive moisture conditions could be created.
To mitigate this condition, we recommend the sand bedding and shading be omitted for a trench
length of 2 feet just outside the house where the trench enters below the home. The bedding and
shading should consist of soils similar to the general trench backfill soils.
6.9

SLOPE MAINTENANCE

The long-term performance and stability of slopes can be greatly affected by maintenance. Initially,
slopes should be provided with erosion resistance in the form of an herbaceous plant material, jute
matting, polymer coating, or other suitable method as recommended by the landscape architect.
Slopes should also be planted with deep-rooting, drought-tolerant, woody vegetation material as
recommended by the landscape architect. The initial protection should be maintained until the
woody material has become fully mature. Areas of slopes where vegetation becomes particularly
distressed or dies should be replaced promptly. Watering of slopes should make judicious use of
water by providing only that amount required to support the vegetation and adjusting the watering
seasonally. Over watering must be avoided. Excessive drying of the soils is also detrimental to
long-term slope performance and stability. The moisture content of soils should be maintained at a
relatively uniform level. Rodent activity should be monitored and kept to a minimum. Excessive
rodent burrowing can be detrimental to long-term slope performance and stability and should be
repaired promptly. Drainage devices, such as V-ditches and backdrain outlet pipes installed on the
slope face, should be periodically inspected to confirm they are clear and functional. Any
accumulated debris should be removed promptly.
6.10 PRELIMINARY PAVEMENT DESIGN RECOMMENDATIONS
6.10.1 Subgrade Preparation
Prior to placement of pavement elements, the upper 12 inches of subgrade soils should be moistureconditioned to at least 110 percent of the optimum moisture content and compacted to at least 90
percent of the laboratory standard. Areas observed to pump or yield under vehicle traffic should be
removed and replaced with firm and unyielding compacted soil or aggregate base materials.
6.10.2 Preliminary Pavement Designs
Based on the soil conditions present at the site and estimated traffic indexes, preliminary pavement
sections are recommended in the table below. For preliminary design purposes, an “R”-value of 5
was used to determine the pavement design criteria presented in Table 6.4. The sections presented
below are for planning purposes only and should be re-evaluated subsequent to site grading. Final
pavement sections should be based on actual R-value testing of in-place soils and analysis of
anticipated traffic.
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TABLE 6.4
PRELIMINARY PAVEMENT DESIGN
Location

Traffic
Index

Village Way

6.5

Cortona Drive

6.0

Secondary Streets
Parking Stalls

5.0
-

Asphalt Concrete
(inches)
4
5
4
5
4
3

Aggregate Base
(inches)
15
13
13
10
8
6

6.10.3 Pavement Materials
Aggregate base should be placed in lifts no greater than 6 inches in thickness, moistened to slightly
over optimum moisture content, then compacted to at least 95 percent of the laboratory standard.
The laboratory standard should be ASTM D 1557-07. Aggregate base materials should be Crushed
Aggregate Base or Crushed Miscellaneous Base conforming to Section 200-2 of the 2012 Standard
Specification for Public Works Construction (Greenbook).
Paving asphalt should be PG 64-10 conforming to the requirements of Section 203-1 of the
Greenbook. Asphalt concrete materials should conform to Section 203-6 and construction should
conform to Section 302 of the Greenbook.
6.11 PERCOLATION CHARACTERISTICS
Recommendations for design and construction of the proposed storm water infiltration system will
be provided in a separate report.
6.12 PLAN REVIEW AND CONSTRUCTION SERVICES
We recommend Albus-Keefe & Associates, Inc. be engaged to review any future development plans,
including changes to the grading plans, structural plans (foundation plans), and retaining wall plans,
prior to construction. This is to verify that the assumptions of this report are valid and that the
preliminary conclusions and recommendations contained in this report have been properly
interpreted and are incorporated into the project plans and specifications. If we are not provided the
opportunity to review these documents, we take no responsibility for misinterpretation of our
preliminary conclusions and recommendations.
We recommend that a geotechnical consultant be retained to provide soil engineering services during
construction of the project. These services are to observe compliance with the design, specifications
or recommendations, and to allow design changes in the event that subsurface conditions differ from
those anticipated prior to the start of construction.
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If the project plans change significantly from the assumed development described herein, the project
geotechnical consultant should review our preliminary design recommendations and their
applicability to the revised construction. If conditions are encountered during construction that
appear to be different than those indicated in this report or subsequent design reports, the project
geotechnical consultant should be notified immediately. Design and construction revisions may be
required.
7.0

LIMITATIONS

This report is based on the proposed development and geotechnical data as described herein. The
materials encountered on the project site, described in other literature, and utilized for this
investigation are believed representative of the total project area, and the conclusions and
recommendations contained in this report are presented on that basis. However, soil and bedrock
materials can vary in characteristics between points of exploration, both laterally and vertically, and
those variations could affect the conclusions and recommendations contained herein. As such,
observation and testing by a geotechnical consultant during the grading and construction phases of
the project are essential to confirming the basis of this report.
This report has been prepared consistent with that level of care being provided by other professionals
providing similar services at the same locale and time period. The contents of this report are
professional opinions and as such, are not to be considered a guaranty or warranty.
This report should be reviewed and updated after a period of one year or if the site ownership or
project concept changes from that described herein.
This report has been prepared for the exclusive use of Comstock Crosser & Associates and its
project consultants in the planning and design of the proposed development. This report has not
been prepared for use by parties or projects other than those named or described herein. This report
may not contain sufficient information for other parties or other purposes.
This report is subject to review by the controlling governmental agency.
Respectfully submitted,
ALBUS-KEEFE & ASSOCIATES, INC

James J.M. Chang
Associate Engineer
G.E. 2180
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