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City of Palmdale, California.   The review relied upon field observation and available work, laboratory testing and 
engineering analyses completed as a part of the referenced geotechnical investigation of the property completed by 
other firms.  The Geologic Maps, Plates 1-3 included in this report were prepared utilizing the Conceptual Grading 
and Drainage Plan prepared by Antelope Valley Engineering. The findings of the geotechnical review are presented 
in the accompanying report.   
 
We appreciate this opportunity to be of continued service to you.  If you have any questions regarding this report, 
please do not hesitate to contact us at your convenience. 
 
Respectfully submitted, 
 
RMA GeoScience 
 
 
 
 
Haiyan Liu, PE   
Project Engineer     
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1.0 Introduction 
 

1.01  Purpose 
 
The purpose of this study was to identify and evaluate general geotechnical, geologic and environmental conditions 
within Tentative Parcel No. 83674 in the City of Palmdale, California.  This study included site visits and reviewing of 
available geotechnical, geologic and percolation testing reports of the subject tract and adjacent properties.  
 

1.02  Scope of the Study 
 
The general scope of this investigation included the following:  

 

• Review of prior geologic and geotechnical reports prepared for the subject tract 

• Review of regional geologic maps and reports prepared by the California Geological Survey including those 
prepared when the agency was known as the California Division of Mines and Geology, the U.S. Geological 
Survey and the California Department of Water Resources. 

• Examination of aerial photographs available from in-house library and other sources. 

• Preparation of Geologic Maps 

• Provide the latest 2019 Seismic Design Parameters 

• Preparation of this report presenting our findings, conclusions, and recommendations 
 
Our scope of work did not include a preliminary site assessment for the potential of hazardous materials onsite. 
 

1.03  Site Location and Description 
 
The property consists of an irregularly shaped parcel of land located on the west side of Rancho Vista Boulevard and 
Tilbury Drive and neighbored between two developed tracts in the north and south in the city of Palmdale, 
California (Figure 1).  The tract at north is Tract No. 46394, which is bordered with a masonry wall on top of a 
increasing height slope to the east up to 8 feet.  The boundary at south with Tract 45003 is an upslope from east to 
west.  A rough graded tract No. 62490 with paved streets and vacant lots is at the southeast, whose grading 
operation was observed and documented by AGI Geotechnical, Inc. in 2012.   
 
Based on field observation conducted on October 7, 2022, the subject site was vacant land with vegetation 
consisting of short brush and annual grasses.  The subject site encompasses moderately steep hilly terrain in its 
northwest and southwest portions, flattening to more gently north sloping terrain across the northeast, central and 
east portions of the Tract. Topographic relief (from the southwest corner of the Tract to its northeast corner) is 
approximately 40 feet. A protruding ridge in the northwest portion of the Tract is another 50’ to 60’ higher.  Existing 
topography across the study site is gently sloping with surface drainage by sheet surface flow to the east to 
southeast.  A temporary desilting basin approximately 6 feet was observed at the southeast of the subject Tract 
83674 next to Tract 45003 and on the west side of Tilbury Street.  Stockpiles have been observed at the southeast 
portion of the subject site.  Joshua Tree existed on the northwestern portion of the subject site. 
 
Its central geographic position is 33.610381° north latitude and -117.166056° west longitude. 
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1.04 Planned Development 
 
The Tentative Tract Map was prepared by Antelope Valley Engineering at a scale of 1”=60’.  The three sheet set 
of plans is dated May 2, 2002.  For the purposes of this report, we used the Antelope Valley Engineering at a 
scale of 1”=40’ Conceptual Grading and Drainage Plan dated May 3, 2022.  According to the plans, the Tract Map 
will be divided into two units.  Unit 1 is planned for 102 residential homesites and Unit 2 is planned for 139 
residential units.  Unit 1 contains a 17.8 acre open space area (lot A) and 2 basins (Lots B and C).  Unit 2 contains 
lettered lots A thru F for slopes, pads and a rec center.   
 
Cut and fill slopes are planned at gradients of 2:1 up to a maximum height of 50 feet.  Public and private Streets 
are planned to access the lots.  Retaining walls are also planned as a part of the development as indicated on 
Details B,E,F,G2 and H. 
 
Our understanding is the proposed project will consist of the construction of single and/or two story, wood 
framed structures with slab on grade.  These types of   structures typically have a light to moderate weight 
with continuous and / or isolated foundation design.   
 
The approximate location of borings presented in the referenced Geotechnical Data Report prepared by CCL 
Engineering Inc., QC Consultants Inc. and Southwest Geotechnical Inc. were re-plotted on Conceptual Grading & 
Drainage plan of Tentative Tract No. 83674 prepared by Antelope Valley Engineering as Plates 1 and 2.  
 
 

2.00 Findings 
 

2.01  Geologic Setting (Southwest Geotechnical, Inc. 2006) 
 
The site is situated along the northern boundary of the Transverse Ranges Geomorphic Province with the San 
Andreas Fault dividing the Transverse Ranges from the northern Mojave Geomorphic Province.  The Transverse 
Ranges are an east-west trending series of mountain ranges and valleys that extend from the San Bernardo 
Mountains to the Pacific Ocean including the offshore islands of San Miguel, Santa Rosa and Santa Cruz.  The 
Transverse Range block has rotated 80 to 110 degrees clockwise (Bartolomeo and Longinotti).  This rotation 
occurred in three stages: subduction, transtension and transpression during the western North America Plate’s 
change from a subduction zone where the Farallon-Pacific spreading ridge was subducted and the western coast 
plate boundary became transtensional.  A number of continental blocks broke off, one being the Transverse 
Ranges block. As the oceanic and continental plates’ motions changed, the northern end of the Transverse 
Ranges block was pinned thereby starting its counter clockwise rotation and the continental margin began 
opening up a number of extensional basins by normal faulting.  The Transverse Ranges rotation continued until 
the Pacific Plate transported continental Baja California and began transporting it northwest pushing it against 
southern California again changing the western North America Plate coastal boundary from a transtensional to a 
transpressional regime.    The continental compressional forces created widespread folding, and the former 
normal faults transitioned to reverse faults creating extensive uplift of the Transverse Ranges (Atwater, 1998).   
 
The earth materials underlying the area of planned development consists predominately of Quaternary Aged 
alluvium and Pelona Schist.   The active San Andreas Fault is located approximately 1.5 miles to the south of the 
site.    
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The site is not located in a Fault Study Zone, although it is not located within a liquefaction hazard zone.  The 
closest zoned fault is the San Andreas Fault located to the north.  
 
The mapped earth units encountered on site are shown on the Geologic Maps, Sheets 1- 3 and discussed in further 
detail in the sections below.   
 

2.02  Earth Materials 
 
The lower (northerly and central) portions of the site are primarily underlain by alluvial (Qal) deposits, while the 
northwest and southerly portions of the site (Hillsides) are underlain by Pelona Schist (Psp) bedrock. The 
southwest and northwest portions of the site can be typified as north to east trending ridges (bedrock, with thin soil 
cover), separated by several more gently north and east trending ravines or swales, which contain alluvial soil 
deposits. The majority of the site (northerly, middle, & easterly portions) consist of a sloping alluvial fan that is 
underlain by slope wash soils (QSW), more recent alluvial/ colluvial (Qal) deposits, and older alluvial soils at depth.  
Previous consultants also used the terms residual soil, colluvium, slopewash and older alluvium in there 
descriptions of the earth materials but did not differentiate them on the maps or exploration logs.  
Laboratory testing indicates that the upper five (5) to seven (7) feet of this unit is prone to 2% or greater 
hydroconsolidation. The underlying older alluvium was medium-dense to dense silty sands. All of the on-
site soils are suitable for reuse as fill soils. 
 
The bedrock (Pelona Schist) exposed along the ridges in the westerly & southerly portions of the Tract and as 
encountered in the Geologic Trenches, is dense and contains some highly resistant (very dense) quartzite strata 
and more massive zones of non-foliated material. The schist is typically well foliated and fractured and the surface 
(2'-4’ ±) is weathered. The rock is classified as "soft to moderately hard", and will present moderate resistance to 
excavation with large earthmoving equipment. Locally, strata of denser rock (quartz/quartzite) and very fresh 
(unweathered) rock in the deeper cuts will require ripping with large bulldozers (D-9 with single shank rippers). 
Some of this rock (1% -2%) will not break down to sizes small enough to incorporate into the proposed fills and 
will have to be disposed of offsite or used in slope- protection areas. 
 
The primary geologic structure observed within the onsite bedrock is schistosity, or mineral alignment pattern 
(foliation) typical of schist and some other rock types of metamorphic origin. Schistosity, as observed within 
our onsite test holes and illustrated on regional geologic references of the site's vicinity, indicates the 
predominant orientation of the onsite bedrock is an east-west and northwest strike and a north and northeast 
dip ranging from 17 to 48 degrees. The generally steep angles of the schistose planes are considered supported 
with respect to the slope in its existing condition, and are considered favorable for the site's gross stability. 
 
Secondary structural elements, namely joints, were also observed within the bedrock exposed in the 
exploratory trenches. Two pervasive sets of joints were observed; a north- to northwest-striking steeply 
west-dipping joint set and a east- west-striking near-vertical set of joints. The geometric relationships between 
the two joint sets, as well as their orientations with respect to the schistosity, are considered supported with 
respect to the existing and proposed slopes. 
 
The onsite bedrock is also moderately to highly fractured along randomly oriented, steeply dipping, and 
discontinuous fractures. These fractures are not anticipated to adversely affect the proposed onsite grading or 
the existing onsite slopes. 
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2.03  Expansive Soil 
 
Soils at this site are expected to be non-expansive (E.I. < 20), or at worst, slightly expansive (E.I. in the 21-50 
range). The bedrock cut pads may expose clay-rich strata (seams, layers) that could be expansive in nature. If 
expansive layers/seams are encountered in cut lots, they should be re-graded as previously recommended. The 
final expansive nature of the soils will necessarily have to be determined during/after the pads are graded, when 
the on-site soils have been mixed/blended. 
 

2.04  Surface and Groundwater Conditions 
 
No surface water was observed during the site reconnaissance and field exploration program and no 
evidence of near-surface ground water conditions were observed at the time of our field reconnaissance. It 
is anticipated that ground water conditions should not adversely affect the proposed development. (QC 
Consultants Inc., 2006). 
 

2.05  Landslides 
 
The site is relatively flat and there are no known landslides within or immediately adjacent to the site.  The property 
has not been mapped within a seismic hazard zone.  The potential for landsliding at the site is judged to be low.  
 

2.06  Faulting 
 
The site does not lie within an AP Fault Zone.  The active San Andreas fault system lies approximately 1.5 miles 
south of the site and the inactive Hitchbrook fault is mapped approximately one mile northwest of the site. 
 
 

3.00 Conclusions and Recommendations 
 

3.01  General Conclusion 
 
Based on specific data and information contained in this report and the referenced reports, our understanding of 
the project and our general experience in engineering geology and geotechnical engineering, it is our professional 
judgment that the proposed development is geotechnically feasible provided the recommendations presented 
below are fully implemented during design and construction.  
 
Further detailed geotechnical studies including subsurface exploration, soil sampling, laboratory testing and 
engineering analyses are recommended at the grading plan stage of the project. 
 

3.02  General Earthwork and Grading 
 
It is recommended that all earthwork and grading be performed in accordance with the 2019 California Building 
Code and all applicable governmental agency requirements. In the event of conflicts between this report and 
the 2019 California Building Code, this report shall govern. 
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3.03  Removals and Overexcavation 
 
All vegetation, trash, and debris should be cleared from the grading area and removed from the site.  Prior to 
placement of compacted fills, all undocumented fills (af) and loose, porous, or compressible alluvial soils will 
need to be removed down to competent ground in areas planned for foundation support.  Removal and 
requirements will also apply to cut areas, if the depth of cut is not sufficient to reach competent ground.  
Removed and/or over-excavated soils may be moisture-conditioned and recompacted as engineered fill, except 
for soils containing detrimental amounts of organic material or chemical contamination.  Estimated depths of 
removals are based on the following: 

 
• All undocumented fills (af) and loose, porous, or compressible topsoil, and alluvial soils will need to be removed 

down to competent ground.  It is expected that competent ground (bedrock) will be encountered below existing 
artificial fill (af) and alluvium. Provided competent materials are exposed, these cut surfaces should be 
scarified to a minimum depth of 6 inches, moisture conditioned and compacted to a minimum of 90% relative 
compaction (ASTM D1557) provided that footing overexcavation requirements are met. 

 
In addition to the above requirements, in areas were the planned foundation transitions from cut to fill, over-
excavation will also need to meet the following criteria for the building pads, concrete flatwork and pavement 
areas: 
 

• Within the graded areas, removals are recommended to a minimum of seven (7) feet below existing grade or 
three (5) feet below the bottom of planned footings, whichever is greater.   

 
• All concrete flatwork shall be underlain by a minimum of 12 inches of soil compacted to a minimum of 90% 

relative compaction (ASTM: D1557). 
 

The exposed soils beneath all over-excavations should be scarified an additional 12 inches, moisture conditioned 
and compacted to a minimum of 90% relative compaction (ASTM: D1557). 
 
The above recommendations are based on the assumption that soils encountered during field exploration were 
representative of soils throughout the site.  However, there can be unforeseen and unanticipated variations in 
soils between points of subsurface exploration.  Hence, overexcavation depths must be verified, and adjusted if 
necessary, at the time of grading.  The overexcavated materials may be moisture-conditioned and re-compacted 
as engineered fill. 
 

3.04 Graded Slopes 
 
Cut and fill slopes up to the maximum height planned are anticipated to be stable at gradients of 2:1 or less.   
 
North-facing proposed cut slopes whose resulting slope gradients will exceed the angles of the schistose planes 
are anticipated to result in an unsupported condition with respect to the face of the excavation. This proposed 
condition should be evaluated and analyzed for stability by the project geotechnical engineer at the grading plan 
review stage of the project. In general, cut slopes graded to 2:1 (horizontal: vertical) or flatter slope gradients 
are anticipated to result in a supported condition with respect to the predominant orientation with the 
observed schistose planes. 
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Several planned cuts are also anticipated to expose alluvium.  Any cuts slopes exposing alluvium need to be 
overexcavated and rebuilt as stabilizations fill slopes.  We have included our typical stabilization slope detail in 
Appendix B for planned cuts which require stabilization. 
 

3.04 Earthwork Shrinkage and Subsidence 
 
Shrinkage is the decrease in volume of soil upon removal and recompaction expressed as a percentage of the 
original in-place volume.  Subsidence occurs as fill (elevated building pad, embankment, etc.) is placed over 
natural ground.  These factors account for changes in soil volumes that will occur during grading.  Our estimates 
are as follows: 
 

• Shrinkage factor = 7% - 12% for soil removed and replaced as compacted fill 
• Subsidence factor = approximately 1 percent of the height of fill that is placed 

 
These estimates do not include losses due to removal of existing structures, improvements or over-sized 
materials (boulders, concrete or other similar materials greater than 12 inches in maximum dimension).  
Removal and exporting of these materials is may have an impact earthwork balance and should be considered in 
design, planning and cost estimating. 
 
The degree to which fill soils are compacted and variations in the insitu density of existing soils will influence 
earth volume changes.  Consequently, some adjustments in grades near the completion of grading could be 
required to balance the earthwork. 
 

3.05 Import soil 
 
Imported fill materials that will be placed within building, pavement, or concrete flatwork areas must be non-
hazardous and be obtained from a single, uniform source that meets the following criteria: 
 

Maximum Particle Size:  3 inches 
Percent Passing 3/4-inch Sieve: 90% - 100%  
Percent Passing #4 Sieve:  60% - 100%  
Percent Passing #200 Sieve:  15% - 20%  
Maximum Expansion Index: less than 20 

 

3.06  Excavation Characteristics and Rock Disposal 
 
The bedrock (Pelona Schist) exposed along the ridges in the westerly & southerly portions of the Tract and as 
encountered in the Geologic Trenches, is dense and contains some highly resistant (very dense) quartzite strata and 
more massive zones of non-foliated material. The schist is typically well foliated and fractured and the surface (2'-4’ 
±) is weathered. The rock is classified as "soft to moderately hard", and will present moderate resistance to excavation 
with large earthmoving equipment. Locally, strata of denser rock (quartz/quartzite) and very fresh (unweathered) 
rock in the deeper cuts will require ripping with large bulldozers (D-9 with single shank rippers). Some of this rock (1% -
2%) will not break down to sizes small enough to incorporate into the proposed fills and will have to be disposed of 
offsite or used in slope- protection areas. 
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No rocks greater than 1 foot in dimension may be placed in the structural fill pads; no rocks greater than 6” in 
dimension may be placed in the upper 3’ of the pads. As the deeper cuts will produce very rocky material, it may be 
necessary to utilize large, steel wheeled compaction apparatus to break down oversize rocks and to blend the 
rocks/soil together into a non-voided, well-compacted fill mass. All placed fill is to be observed and tested by the 
geotechnical engineer's representative to verify compliance with these recommendations. 
 

3.07 Temporary Slopes and Excavations 
 
Based on the recommended removal depths as described in Section 3.03, temporary excavations within the limits of 
grading are expected to be 7 feet.  Excavations may be cut vertically to a maximum height of 4 feet.  Cuts above 4 
feet may be laid back at a gradient of 1:1.    
 
For excavations adjacent to existing walls, buildings or along property lines, the use of ABC Slot Cuts may be 
necessary to achieve recommended grading limits.  The ABC Slot Cut Method uses the earth as a buttress and allows 
the earth excavation to proceed in phases.  The requirement and design of slot cuts should be evaluated at the 
grading plan review stage. 
 
Vehicles, equipment, materials, etc. should be set back away from the edge of temporary excavations a 
minimum distance of 10 feet from the top edge of the excavation.  Surface waters should be diverted away from 
temporary excavations and prevented from draining over the top of the excavation and down the slope face.  
During periods of heavy rain, the slope face should be protected with sandbags to prevent drainage over the 
edge of the slope, and a visqueen liner placed on the slope face to prevent erosion of the slope face. 
 
Periodic observations of the excavations should be made by the geotechnical consultant to verify that the soil 
conditions have not varied from those anticipated and to monitor the overall condition of the temporary 
excavations over time.  If at any time during construction conditions are encountered which differ from those 
anticipated, the geotechnical consultant should be contacted and allowed to analyze the field conditions prior to 
commencing work within the excavation. 
 
Cal/OSHA construction safety orders should be observed during all underground work. 
 

3.08 Seismic Design Parameters 
 
Mapped Spectral Accelerations were obtained by using the online ATC Calculator (ASCE 7-16 Standard) and a site 
class D was used for the project site based on seismic shear-wave survey results.  Since the mapped risk-
targeted maximum considered earthquake (MCER) spectral response acceleration parameter at a period of 1 
second (S1) is greater than 0.2, a ground motion hazard analysis is required per ACSE/SEI 7-16 to be performed in 
accordance with Section 21.2 for structures on Site Class D. However, instead of performing the ground motion 
hazard analysis, a long period coefficient (FV) of 1.7 was used for calculation of SM1 and SD1.  The parameters 
generated for the subject site are presented in the following table:  
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2019 California Building Code (CBC) Seismic Parameters 
Parameter Value 

Site Location Latitude = 34.60366 degrees 
Longitude = -118.192035 degrees 

Site Class Site Class = D 

Mapped Spectral Accelerations Ss (0.2- second period) = 2.285g 
S1 (1-second period) = 0.971 g 

Site Coefficients 
(Site Class D) 

Fa = 1.0 
Fv = 1.7 

Maximum Considered Earthquake 
Spectral Accelerations (Site Class D) 

SMS (0.2- second period) = 2.285g 
SM1 (1-second period) = 1.651g 

Design Earthquake 
Spectral Accelerations (Site Class D) 

SDS (0.2- second period) = 1.523g 
SD1 (1-second period) = 1.1g 

 
For Risk Category II structures with mapped spectral response acceleration parameter at 1-s period (S1) is 
greater than 0.75, the Seismic Design Category is E (ASCE 7-16 Section 11.6). 
 
Peak earthquake ground acceleration adjusted for site class effects (PGAM) has been determined in accordance 
with ASCE 7-16 Section 11.8.3 as follows: PGAM = FPGA x PGA = 1.1 x 0.983g = 1.082g. 
 

3.09  Liquefaction and Secondary Earthquake Hazards 
 
Potential secondary seismic hazards that can affect land development projects include liquefaction, tsunamis, 
seiches, seismically induced settlement, seismically induced flooding and seismically induced landsliding. 
 
Liquefaction 
 
Liquefaction is a phenomenon where earthquake-induced ground vibrations increase the pore pressure in 
saturated, granular soils until it is equal to the confining, overburden pressure.  When this occurs, the soil can 
completely loose its shear strength and enter a liquefied state. The possibility of liquefaction is dependent upon 
grain size, relative density, confining pressure, saturation of the soils, and intensity and duration of ground shaking. 
In order for liquefaction to occur, three criteria must be met: underlying loose, coarse-grained (sandy) soils, a 
groundwater depth of less than about 50 feet, and a potential for seismic shaking from nearby large-magnitude 
earthquake.  
 
The site is not located in an area of known liquefaction hazards.  The site is underlain at shallow depths by either 
bedrock or dense older alluvial soils & ground water levels are at least 100 feet below the site.  Therefore, the risk of 
liquefaction occurring during a design seismic event is considered negligible.   

Tsunamis and Seiches 

Tsunamis are sea waves that are generated in response to large-magnitude earthquakes. When these waves 
reach shorelines, they sometimes produce coastal flooding. Seiches are the oscillation of large bodies of 
standing water, such as lakes, that can occur in response to ground shaking. Tsunamis and seiches do not pose 
hazards due to the inland location of the site and lack of nearby bodies of standing water. 
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Seismically Induced Settlement 

Seismically induced settlement occurs most frequently in areas underlain by loose, granular sediments.  Damage as 
a result of seismically induced settlement is most dramatic when differential settlement occurs in areas with large 
variations in the thickness of underlying sediments.  Settlement caused by ground shaking is often non-uniformly 
distributed, which can result in differential settlement. Since the site is underlain by dense soil and bedrock, 
seismically induced settlement is not considered a design concern during a design seismic event.  
 
Seismically Induced Flooding 
 
The site is not located within a potential dam inundation area. Consequently seismically induced flooding at the 
site is unlikely. 
 
Seismically Induced Landsliding 
 
According to the California Geological Survey Earthquake Zones of Required Investigation for the Ritter Ridge 
Quadrangle (2003, 1979) the site does not lie in a landslide hazard zone. Since the site is relatively flat earthquake-
induced landsliding does not appear to be a hazard to proposed development. 

 

3.10 Foundation 
 
Isolated spread footings and/or continuous wall footings are recommended to support the proposed structures. 
If the recommendations in the section on grading are followed and footings are established in compacted fill, 
footings may be designed using the following allowable soil bearing values. 
 
• For continuous wall footings, the allowable soil bearing values and foundation parameters are summarized in 

the following table. 
 

Number 
of 

Stories 

Expansion 
Index 

Footing 
Width, 

in. 

Depth Below Finish Grade Soil 
Bearing 

Capacity, 
psf  

Reinforcement Perimeter 
Footings, in. 

Interior 
Footings, in. 

1 Low 12 12 12 1800 One #4 bars top & bottom 
2 Low 15 18 18 2200 Two #4 bars top & bottom 

 
• Isolated Spread Footings: 

 
Footings having a minimum width of 24 inches and a minimum depth of 18 inches below the lowest 
adjacent grade may be designed for an allowable bearing pressure of 2,200 psf. 
 

• Retaining Wall Footings: 
 
Footings for retaining walls should be founded a minimum depth of 12 inches and have a minimum width of 12 
inches.  Footings may be designed using the allowable bearing capacity of 1,500 pounds per square foot (psf).  
However, when calculating passive resistance, the upper 6 inches of the footings should be ignored in areas 
where the footing will not be covered with concrete flatwork. Reinforcement should be provided for structural 
considerations by the design engineer.  
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The above bearing pressures represent an allowable net increase in soil pressure over existing soil pressure and 
may be increased by one-third for short-term wind or seismic loads.  The above bearing capacity may be 
increased by 20% for each additional foot of depth or width, to a maximum of 3,000 psf.  The maximum 
expected settlement of footings designed with the recommended allowable bearing pressure is expected to be 
on the order of 1 inch with differential settlement on the order of ½ inch in a 30 feet span.  The structural 
engineer should review the footing reinforcement and may require heavier reinforcement. 
 
All footing excavations should be observed by the geotechnical consultant to verify that they have been 
excavated into competent soils.  The foundation excavations should be observed prior to the placement of 
forms, reinforcement steel, or concrete.  These excavations should be evenly trimmed and level.  Prior to 
concrete placement, any loose or soft soils should be removed.  Excavated soils should not be placed in slab or 
footing areas unless properly compacted. 
 
Footings may experience an overall loss in bearing capacity or an increased potential to settle where located in 
close proximity to existing or future utility trenches.  Furthermore, stresses imposed by the footings on the 
utility lines may cause cracking, collapse and/or a loss of serviceability.  To reduce this risk, footings should 
extend below a 1:1 plane projected upward from the closest bottom corner of the trench. 
 

3.11 Slab-On-Grade 
 
Concrete floor slabs on grade with a minimum thickness of 4 inches are recommended for slabs on grade for the 
proposed structures for normal floor loading conditions. However, if heavy concentrated or moving loads are 
anticipated, slabs should be designed using a modulus of subgrade reaction (k) of 150 psi/in when soils are prepared 
in conformance with the grading recommendations contained within the report.  Reinforcement may be specified 
by the structural engineer.  At a minimum, building slabs should be reinforced with a minimum of #3 bars at 24-
inch centers each way. 
 
Concrete floor slabs on grade should be divided into squares or rectangles using weakened plane joints (contraction 
joints), each with maximum dimensions not exceeding 15 feet. Contraction joints should be made in accordance 
with American Concrete Institute (ACI) guidelines.  
 
A moisture vapor retarder/barrier is recommended beneath all slabs-on-grade that will be covered by moisture-
sensitive flooring materials such as vinyl, linoleum, wood, carpet, rubber, rubber-backed carpet, tile, 
impermeable floor coatings, adhesives, or where moisture-sensitive equipment, products, or environments will 
exist. We recommend that design and construction of the vapor retarder or barrier conform to Section 1805 of 
the 2019 California Building Code (CBC) and pertinent sections of American Concrete Institute (ACI) guidance 
documents 302.1R-04, 302.2R-06 and 360R-10.  
 
The moisture vapor retarder/barrier should consist of a minimum 10 mils thick polyethylene with a maximum 
perm rating of 0.3 in accordance with ASTM E 1745. Seams in the moisture vapor retarder/barrier should be 
overlapped no less than 6 inches or in accordance with the manufacturer’s recommendations. Joints and 
penetrations should be sealed with the manufacturer’s recommended adhesives, pressure-sensitive tape, or 
both. The contractor must avoid damaging or puncturing the vapor retarder/barrier and repair any punctures 
with additional polyethylene properly lapped and sealed.  
 
ACI guidelines allow for the placement of moisture vapor retarder/barriers either directly beneath floor slabs or 
below an intermediate granular soil layer. 
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Placing the moisture retarder/barrier directly beneath the floor slab will provide improved curing of the slab 
bottom and will eliminate potential problems caused by water being trapped in a granular fill layer. Concrete 
slabs poured directly on a vapor retarder/barrier can experience shrinkage cracking and curling due to 
differential rates of curing through the thickness of the slab. Therefore, for concrete placed directly on the vapor 
retarded, we recommend a maximum water cement ratio of 0.45 and the use of water-reducing admixtures to 
increase workability and decrease bleeding.  
 
If granular soil is placed above and below the vapor retarder/barrier, we recommend that the layer be at least 2 
inches thick in accordance with traditional practice in southern California. Granular fill should consist of clean 
fine graded materials with 10 to 30% passing the No. 100 sieve and free from clay or silt. The granular layer 
should be uniformly compacted and trimmed to provide the full design thickness of the proposed slab. The 
granular fill layer should not be left exposed to rain or other sources of water such as wet-grinding, power 
washing, pipe leaks or other processes, and should be dry at the time of concrete placement. Granular fill layers 
that become saturated should be removed and replaced prior to concrete placement. 
 

3.12 Miscellaneous Concrete Flatwork 
 
Miscellaneous concrete flatwork and walkways may be designed with a minimum thickness of 4 inches. Control 
joints should be constructed to create squares or rectangles with a maximum spacing of 15 feet.  Outdoor 
flatwork should be reinforced with a minimum of #3 steel bars on 24-inch centers each way. 
 
Walkways should be separated from foundations with a thick expansion joint filler. Control joints should be 
constructed into non-reinforced walkways at a maximum of 5 feet spacing. 
 
The subgrade soils beneath all miscellaneous concrete flatwork should be compacted to a minimum of 95 percent 
relative compaction for a minimum depth of 12 inches. The geotechnical engineer should monitor the compaction 
of the subgrade soils and perform testing to verify that proper compaction has been obtained. 
 

3.13 Footing Excavation and Slab Preparation 
 
All footing excavations should be observed by the geotechnical consultant to verify that they have been excavated 
into competent soils. The foundation excavations should be observed prior to the placement of forms, 
reinforcement steel, or concrete. These excavations should be evenly trimmed and level. Prior to concrete 
placement, any loose or soft soils should be removed. Excavated soils should not be placed on slab or footing areas 
unless properly compacted. 
 
Prior to the placement of the moisture barrier and sand, the subgrade soils underlying the slab should be observed 
by the geotechnical consultant to verify that all under-slab utility trenches have been properly backfilled and 
compacted, that no loose or soft soils are present, and that the slab subgrade has been properly compacted to a 
minimum of 95 percent relative compaction within the upper 12 inches. 

Footings may experience and overall loss in bearing capacity or an increased potential to settle where located in 
close proximity to existing or future utility trenches. Furthermore, stresses imposed by the footings on the utility 
lines may cause cracking, collapse and/or a loss of serviceability. To reduce this risk, footings should extend below a 
1:1 plane projected upward from the closest bottom of the trench.  

Subgrade soils beneath slabs on grade and walkways moist prior to the placement of concrete. The geotechnical 
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consultant should verify that the appropriate moisture content has been achieved a maximum of 24 hours prior to 
the placement of concrete or moisture barriers. 
 

3.14 Lateral Load Resistance 
 
Lateral loads may be resisted by soil friction and the passive resistance of the soil. The following parameters are 
recommended. 
 

• Allowable Passive Earth Pressure = 250 pcf (equivalent fluid weight). 

We recommend neglecting passive soil resistance from the upper foot of soil unless protected by a concrete 
slab or pavement. 

• Allowable Coefficient of Friction (soil to footing) = 0.30 
• Retaining structures should be designed to resist the following lateral active earth pressures: 
•  

Surface Slope of Retained Materials 
(Horizontal: Vertical) 

Equivalent Fluid Weight 
(pcf) 

Level 40 

2:1 55 

These active earth pressures are only applicable if the retained earth is allowed to strain sufficiently to 
achieve the active state. The required minimum horizontal strain to achieve the active state is 
approximately 0.0025H. Retaining structures should be designed to resist an at-rest lateral earth pressure if 
this horizontal strain cannot be achieved. 

 
• At-rest Lateral Earth Pressure = 60 pcf (equivalent fluid weight) 

 
The lateral earth pressure due to earthquake motions for the retaining walls are calculated by using 
PGA=SDS/2.5=0.609g and ϒ=125 pcf for retaining wall dynamic load increment calculations.  The point of 
application may vary between 0.37H to 0.40H. 
 

• Basement (restrained) walls with level backfill:  
Pae = 1

2
ϒH2(0.68 PGA/g) = 26H2 

• Cantilever (unrestrained) walls with level backfill:  
Pae = 1

2
ϒH2(0.42 PGA/g) = 16H2 

• Cantilever (unrestrained) walls with no steeper than 2:1 slope:  
Pae = 1

2
ϒH2(0.70 PGA/g) = 27H2 

 

3.15 Cement Type and Corrosion Potential 

These results indicate that concrete at the subject site will have a negligible exposure to water-soluble sulfate in 
the soil. Our recommendations for concrete exposed to sulfate-containing soils are presented in the table 
below. 
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RECOMMENDATIONS FOR CONCRETE EXPOSED TO SULFATE CONTAINING SOILS 

Sulfate 
Exposure 

Water Soluble 
Sulfate (SO4) 

in Soil 
(% by Weight) 

Sulfate (SO4) 
in Water 

(ppm) 

Cement 
Type 

(ASTM C150) 

Maximum 
Water-Cement 

Ratio 
(by Weight) 

Minimum 
Compressive 

Strength 
(psi) 

Negligible 0.00 - 0.10 0-150 -- -- 2,500 

Moderate 0.10 - 0.20 150-1,500 II 0.50 4,000 

Severe 0.20 - 2.00 1,500-
10,000 V 0.45 4,500 

Very Severe Over 2.00 Over 10,000 V plus pozzolan 
or slag 0.45 4,500 

 
Use of Type V concrete or combinations of cementitious materials formulated to provide sulfate resistance may be 
permitted if the combinations meet design recommendations contained in American Concrete Institute guideline 
ACI 318-11.  
 
Based on our analysis, it appears that the underlying onsite soils are corrosive to ferrous metals. Protection of buried 
pipes utilizing coatings on all underground pipes; clean backfills and a cathodic protection system can be effective in 
controlling corrosion. A qualified corrosion engineer should be consulted to further assess the corrosive properties 
of the soil. 
 

3.16 Utility Trench Backfill 
 
The onsite fill soils will not be suitable for use as pipe bedding for buried utilities. All pipes should be bedded in a 
sand, gravel or crushed aggregate imported material complying with the requirements of the Standard 
Specifications for Public Works Construction (Greenbook) Section 306-1.2.1. Crushed rock products that do not 
contain appreciable fines should not be utilized as pipe bedding and/or backfill. Bedding materials should be 
densified to at least 90% relative compaction (ASTM D1557). The geotechnical consultant should review and 
approve of proposed bedding materials prior to use. 
 
The on-site soils are expected to be suitable as trench backfill provided, they are screened of organic matter, 
boulders and cobbles over 6 inches in diameter. Trench backfill should be densified to at least 90% relative 
compaction (ASTM D1557). On-site granular soils with a sand equivalent value of 15 or greater may be water 
densified initially per Greenbook Specifications. Supplemental mechanical compaction methods will be required to 
attain the required 90% relative compaction. 
 
All utility trench back fill within street right of way, utility easements, under or adjacent to sidewalks, driveways, or 
building pads should be observed and tested by the geotechnical consultant to verify proper compaction. Trenches 
excavated adjacent to foundations should not extend within the footing influence zone defined as the area within a 
line projected at a 1:1 drawn from the bottom edge of the footing. Trenches crossing perpendicular to foundations 
should be excavated and backfilled prior to the construction of the foundations. The excavations should be 
backfilled in the presence of the geotechnical engineer and tested to verify adequate compaction beneath the 
proposed footing. 
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Cal/OSHA construction safety orders should be observed during all underground work. 
 

3.17 Drainage 
 
Surface drainage should be directed away from the proposed structures into suitable drainage devices. Neither 
excess irrigation nor rainwater should be allowed to collect or pond against building foundations or within low-lying 
or level areas of the lot. Surface waters should be diverted away from the tops of slopes and prevented from 
draining over the top of slopes and down the slope face. 
 

3.18 Preliminary Pavement Sections 
 
Based on an assumed R-value of 64 (QC Construction, Inc. 2006), we would recommend the following preliminary 
structural sections: 

ASPHALT SECTIONS 
Street Type TRAFFIC INDEX ASPHALT THICKNESS, IN. BASE THICKNESS, IN. 

Interior & Collector Street 5.0 3.5 4.0 
Minor Arterial 9.0 4.0 7.0 

Main City Street 10.0 4.0 8.0 
 
At a minimum, the upper 12 inches of subgrade soils should be at or above optimum moisture content and 
compacted to a minimum of 95% relative compaction prior to placement of base.  All aggregate base courses should 
also be at or no more than 2% over optimum moisture and compacted to a minimum of 95% relative compaction. 
 

3.19 Plan Review 
 
Once formal plans are prepared for the subject property, this office should review the plans from a geotechnical 
viewpoint, comment on changes from the plan used during preparation of this report and revise the 
recommendations of this report where necessary. 
 

3.20 Geotechnical Observation and Testing During Grading 

The geotechnical engineer should be contacted to provide observation and testing during the following stages of 
grading: 

• During the clearing and grubbing of the site. 
• During the demolition of any existing structures, buried utilities or other existing improvements. 
• During excavation and over-excavation of existing subgrade. 
• During all phases of grading including ground preparation and filling operations. 
• When any unusual conditions are encountered during grading. 

A grading and compaction report summarizing conditions encountered during grading and the in-place density 
testing that was performed should be submitted upon completion of the earthwork construction. 
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3.21 Post-Grading Geotechnical Observation and Testing  

After the completion of grading the geotechnical engineer should be contacted to provide additional observation 
and testing during the following construction activities: 

• During trenching and backfilling operations of buried improvements and utilities to verify proper backfill 
and compaction of the utility trenches. 

• After excavation and prior to placement of reinforcing steel or concrete within footing excavations to verify 
that footings are properly founded in competent materials. 

• During fine or precise grading involving the placement of any fills underlying driveways, sidewalks, 
walkways, or other miscellaneous concrete flatwork to verify proper placement, mixing and compaction of 
fills. 

• When any unusual conditions are encountered during construction. 

 
 

4.0 Closure 
 
The findings, conclusions and recommendations in this report were prepared in accordance with generally accepted 
engineering and geologic principles and practices. No other warranty, either expressed or implied, is made. This 
report has been prepared for Pacific Summit Tilbury, LLC and LA-DF Investment Fund 78, LLC to be used solely for 
design purposes. Anyone using this report for any other purpose must draw their own conclusions regarding 
required construction procedures and subsurface conditions. 
 
The geotechnical and geologic consultant should be retained during the earthwork and foundation phases of 
construction to monitor compliance with the design concepts and recommendations and to provide additional 
recommendations as needed. Should subsurface conditions be encountered during construction that are 
different from those described in this report, this office should be notified immediately so that our 
recommendations may be re-evaluated. 
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General Earthwork and Grading Specifications 
 

B-1.00 General Description 
 
B-1.01 Introduction 
 
These specifications present our general recommendations for earthwork and grading for the subject project. 
These specifications shall cover all clearing and grubbing, removal of existing structures, preparation of land to 
be filled, filling of the land, spreading, compaction and control of the fill, and all subsidiary work necessary to 
complete the grading of the filled areas to conform with the lines, grades and slopes as shown on the approved 
plans. 
 
The recommendations contained in the geotechnical report of which these general specifications are a part of 
shall supersede the provisions contained hereinafter in case of conflict. 
 
B-1.02 Laboratory Standard and Field Test Methods 
 
The laboratory standard used to establish the maximum density and optimum moisture shall be ASTM D1557. 
 
The insitu density of earth materials (field compaction tests) shall be determined by the sand cone method 
(ASTM D1556), direct transmission nuclear method (ASTM D2922) or other test methods as considered 
appropriate by the geotechnical consultant. 
 
Relative compaction is defined, for purposes of these specifications, as the ratio of the in-place density to the 
maximum density as determined in the previously mentioned laboratory standard. 
 

B-2.00 Clearing 
 
B-2.01 Surface Clearing 
 
All structures marked for removal, timber, logs, trees, brush and other rubbish shall be removed and disposed of 
off the site. Any trees to be removed shall be pulled in such a manner so as to remove as much of the root 
system as possible. 
 
B-2.02 Subsurface Removals 
 
A thorough search should be made for possible underground storage tanks and/or septic tanks and cesspools. If 
found, tanks should be removed and cesspools pumped dry. 
 
Any concrete irrigation lines shall be crushed in place and all metal underground lines shall be removed from the 
site. 
 
B-2.03 Backfill of Cavities 
 
All cavities created or exposed during clearing and grubbing operations or by previous use of the site shall be 
cleared of deleterious material and backfilled with native soils or other materials approved by the soil engineer. 
Said backfill shall be compacted to a minimum of 90% or 95% relative compaction (ASTM: D1557) provided that 
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footing overexcavation requirements are met. The minimum of 90% or 95% compaction requirements will be 
determined by performing hydrometer testing on representative soil samples during grading to define the 
percentage of passing 2-microns required by City of Los Angeles. 
 

B-3.00 Original Ground Preparation 
 
B-3.01 Stripping of Vegetation 
 
After the site has been properly cleared, all vegetation and topsoil containing the root systems of former 
vegetation shall be stripped from areas to be graded. Materials removed in this stripping process may be used as 
fill in areas designated by the soil engineer, provided the vegetation is mixed with a sufficient amount of soil to 
assure that no appreciable settlement or other detriment will occur due to decaying of the organic matter. Soil 
materials containing more than 3% organics shall not be used as structural fill. 
 
B-3.02 Removals of Non-Engineered Fills 
 
Any non-engineered fills encountered during grading shall be completely removed and the underlying ground 
shall be prepared in accordance to the recommendations for original ground preparation contained in this 
section. After cleansing of any organic matter the fill material may be used for engineered fill. 
 
B-3.03 Overexcavation of Fill Areas 
 
The existing ground in all areas determined to be satisfactory for the support of fills shall be scarified to a 
minimum depth of 6 inches. Scarification shall continue until the soils are broken down and free from lumps or 
clods and until the scarified zone is uniform. The moisture content of the scarified zone shall be adjusted to 
within 2% of optimum moisture. The scarified zone shall then be uniformly compacted to 95% relative 
compaction. 
 
Where fill material is to be placed on ground with slopes steeper than 5:1 (H:V) the sloping ground shall be benched. 
The lowermost bench shall be a minimum of 15 feet wide, shall be a minimum of 2 feet deep, and shall expose firm 
material as determined by the geotechnical consultant. Other benches shall be excavated to firm material as 
determined by the geotechnical consultant and shall have a minimum width of 4 feet. 
 
Existing ground that is determined to be unsatisfactory for the support of fills shall be overexcavated in 
accordance to the recommendations contained in the geotechnical report of which these general specifications 
are a part. 
  

B-4.00 Fill Materials 
B-4.01 General 
 
Materials for the fill shall be free from vegetable matter and other deleterious substances, shall not contain 
rocks or lumps of a greater dimension than is recommended by the geotechnical consultant, and shall be 
approved by the geotechnical consultant. Soils of poor gradation, expansion, or strength properties shall be 
placed in areas designated by the geotechnical consultant or shall be mixed with other soils providing 
satisfactory fill material. 
 
 



 

Tract 83674 October 19, 2022 
CYEL Development, LLC   RMA Project No.: 22G-1064-0 
  

B-4.02 Oversize Material 
 
Oversize material, rock or other irreducible material with a maximum dimension greater than 12 inches, shall 
not be placed in fills, unless the location, materials, and disposal methods are specifically approved by the 
geotechnical consultant. Oversize material shall be placed in such a manner that nesting of oversize material 
does not occur and in such a manner that the oversize material is completely surrounded by fill material 
compacted to a minimum of 95% relative compaction. Oversize material shall not be placed within 10 feet of 
finished grade without the approval of the geotechnical consultant. 
 
B-4.03 Import 
 
Material imported to the site shall conform to the requirements of Section 4.01 of these specifications. Potential 
import material shall be approved by the geotechnical consultant prior to importation to the subject site. 
  

B-5.00 Placing and Spreading of Fill 
 
B-5.01 Fill Lifts 
 
The selected fill material shall be placed in nearly horizontal layers which when compacted will not exceed 
approximately 6 inches in thickness. Thicker lifts may be placed if testing indicates the compaction procedures 
are such that the required compaction is being achieved and the geotechnical consultant approves their use. 
Each layer shall be spread evenly and shall be thoroughly blade mixed during the spreading to insure uniformity 
of material in each layer. 
 
B-5.02 Fill Moisture 
 
When the moisture content of the fill material is below that recommended by the soils engineer, water shall 
then be added until he moisture content is as specified to assure thorough bonding during the compacting 
process. 
 
When the moisture content of the fill material is above that recommended by the soils engineer, the fill material 
shall be aerated by blading or other satisfactory methods until the moisture content is as specified. 
 
B-5.03 Fill Compaction 
 
After each layer has been placed, mixed, and spread evenly, it shall be thoroughly compacted to not less than 
95% relative compaction. Compaction shall be by sheepsfoot rollers, multiple-wheel pneumatic tired rollers, or 
other types approved by the soil engineer. 
 
Rolling shall be accomplished while the fill material is at the specified moisture content. Rolling of each layer 
shall be continuous over its entire area and the roller shall make sufficient trips to insure that the desired 
density has been obtained. 
 
B-5.04 Fill Slopes 
 
Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment. Compacting of the 
slopes may be done progressively in increments of 3 to 4 feet in fill height. At the completion of grading, the 
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slope face shall be compacted to a minimum of 95% relative compaction. This may require track rolling or rolling 
with a grid roller attached to a tractor mounted side-boom. 
 
Slopes may be over filled and cut back in such a manner that the exposed slope faces are compacted to a 
minimum of 95% relative compaction. 
 
The fill operation shall be continued in six inch (6") compacted layers, or as specified above, until the fill has 
been brought to the finished slopes and grades as shown on the accepted plans. 
 
B-5.05 Compaction Testing 
 
Field density tests shall be made by the geotechnical consultant of the compaction of each layer of fill. Density 
tests shall be made at locations selected by the geotechnical consultant. 
 
Frequency of field density tests shall be not less than one test for each 2.0 feet of fill height and at least every 
one thousand cubic yards of fill. Where fill slopes exceed four feet in height their finished faces shall be tested at 
a frequency of one test for each 1000 square feet of slope face. 
 
Where sheepsfoot rollers are used, the soil may be disturbed to a depth of several inches. Density reading shall 
be taken in the compacted material below the disturbed surface. When these readings indicate that the density 
of any layer of fill or portion thereof is below the required density, the particular layer or portion shall be 
reworked until the required density has been obtained. 
 

B-6.00 Subdrains 
 
B-6.01 Subdrain Material 
 
Subdrains shall be constructed of a minimum 4-inch diameter pipe encased in a suitable filter material. The 
subdrain pipe shall be Schedule 40 Acrylonitrile Butadiene Styrene (ABS) or Schedule 40 Polyvinyl Chloride 
Plastic (PVC) pipe or approved equivalent. Subdrain pipe shall be installed with perforations down. Filter 
material shall consist of 3/4" to 1 1/2" clean gravel wrapped in an envelope of filter fabric consisting of Mirafi 
140N or approved equivalent. 
 
B-6.02 Subdrain Installation 
 
Subdrain systems, if required, shall be installed in approved ground to conform the approximate alignment and 
details shown on the plans or herein. The subdrain locations shall not be changed or modified without the 
approval of the geotechnical consultant. The geotechnical consultant may recommend and direct changes in the 
subdrain line, grade or material upon approval by the design civil engineer and the appropriate governmental 
agencies. 
  

B-7.00 Excavations 
 
B-7.01 General 
 
Excavations and cut slopes shall be examined by the geotechnical consultant. If determined necessary by the 
geotechnical consultant, further excavation or overexcavation and refilling of overexcavated areas shall be 
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performed, and/or remedial grading of cut slopes shall be performed. 
 
B-7.02 Fill-Over-Cut Slopes 
 
Where fill-over-cut slopes are to be graded the cut portion of the slope shall be made and approved by the 
geotechnical consultant prior to placement of materials for construction of the fill portion of the slope. 
 

B-8.00 Trench Backfill 
 
B-8.01 General 
 
Trench backfill within street right of ways shall be compacted to 95% relative compaction as determined by the 
ASTM D1557 test method. Backfill may be jetted as a means of initial compaction; however, mechanical 
compaction will be required to obtain the required percentage of relative compaction. If trenches are jetted, 
there must be a suitable delay for drainage of excess water before mechanical compaction is applied. 
 

B-9.00 Seasonal Limits 
 
B-9.01 General 
 
No fill material shall be placed, spread or rolled while it is frozen or thawing or during unfavorable weather 
conditions. When the work is interrupted by heavy rain, fill operations shall not be resumed until field tests by 
the soils engineer indicate that the moisture content and density of the fill are as previously specified. 
 

B-10.00 Supervision 
 
B-10.01 Prior to Grading 
 
The site shall be observed by the geotechnical consultant upon completion of clearing and grubbing, prior to the 
preparation of any original ground for preparation of fill. 
 
The supervisor of the grading contractor and the field representative of the geotechnical consultant shall have a 
meeting and discuss the geotechnical aspects of the earthwork prior to commencement of grading. 
 
B-10.02 During Grading 
 
Site preparation of all areas to receive fill shall be tested and approved by the geotechnical consultant prior to 
the placement of any fill. 
 
The geotechnical consultant or his representative shall observe the fill and compaction operations so that he can 
provide an opinion regarding the conformance of the work to the recommendations  
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 RETAINING WALL DRAINAGE DETAIL

Soil backfill, compacted to
90% relative compaction*

Filter fabric envelope
(Mirafi 140N or approved
equivalent) **

Minimum of 1 cubic foot

3" diameter perforated
PVC pipe (schedule 40 or
equivalent) with perforations
oriented down as depicted
minimum 1% gradient to
suitable outlet.

3" min.

Wall footing

Compacted fill

Finished Grade

Retaining wall

Wall waterproofing
per architect's
specifications

*  Based on ASTM D1557

** If class 2 permeable material (See
gradation to left) is used in place of
3/4" - 1 1/2" gravel.  Filter fabric may
be deleted.  Class 2 permeable material
compacted to 90% relative compaction. *

SPECIFICATIONS FOR CLASS 2
PERMEABLE MATERIAL

(CAL TRANS SPECIFICATIONS)

 Sieve Size  % Passing
1"

3/4"
3/8"
No.4
No.8

No.30
No.50

No.200 0-3
0-7

5-15
18-33
25-40

40-100
90-100

100

per linear foot of 3/4"
crushed rock

50 feet on center to a
joints or outlet drain at
Provide open cell head

suitable drainage device

.

.
.

.

.

.

.

..

.

.

.

.
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FILL TRANSITIONS OVEREXCAVATION REQUIREMENTS

PAD ELEVATION

 FILL PADS

CUT TO FILL TRANSITION PADS
(PARTIALLY FILL, PARTIALLY CUT)

Provide a minimum
compacted fill mat
within lot portion

soils
or compressible
Overexcavate loose

Overexcavate loose
or compressible soils

Minimum
Mat Thickness

t (ft) h (ft)
Fill Depth
Maximum

5.0 0 to 15
> 15one third the maximum

fill depth not to exceed 15 feet

t

5.0'

PAD ELEVATION

COMPACTED FILL

EXISTING NATURAL GROUND

NATURAL GROUND
COMPACTED FILL

h
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TYPICAL KEYWAY AND BENCHING CROSS-SECTION
WHEN EXISTING SLOPES ARE STEEPER THAN 5 TO 1

NATURAL SLOPE > 5 TO 1
FINISH SLOPE FACE

FILL

10' TYP.
 BENCH

4' TYP.

  15'
MINIMUM KEY UNDER

TOE OF FILL
INCLINED 2%.

TOE OF
SLOPE

Bedrock or other compacted material

Projected plane at 1 to 1
maximum from toe of slope
to approved ground.

Extend key a minimum of 2 feet below topsoil,
colluvium, daylighted beds or other unsuitable
material.

Remove unsuitable material
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KEY AND BENCHING DETAIL

NATURAL SLOPE > 5 TO 1

FINISH SLOPE FACE

FILL

10' TYPICAL
 BENCH

4' TYPICAL

  15'
MINIMUM

TOE OF
SLOPE

BEDROCK OR OTHER COMPACTED MATERIAL AS
APPROVED BY THE GEOTECHNICAL ENGINEER.

2% MINIMUM

EXTEND KEY A MINIMUM OF 2 FEET INTO
COMPACTED

PROJECT PLANE AT 1 TO 1
MAXIMUM FROM TOE OF
SLOPE TO APPROVED GROUND.

FILL-OVER-NATURAL SLOPE

REMOVE UNSUITABLE MATERIAL

REMOVE UNSUITABLE MATERIAL

FINISH SLOPE FACE

2% MINIMUM

COMPACTED
FILL

NATURAL SLOPE

CUT FACE TO BE
CONSTRUCTED PRIOR
TO FILL PLACEMENT

FILL-OVER-CUT SLOPE

CUT-OVER-FILL SLOPE

MINIMUM
  15'

4' TYPICAL
FILL

COMPACTED

REMOVE UNSUITABLE MATERIAL

2% MINIMUM

FINISH SLOPE FACE

NA
TU

RA
L

SLO
PE

CUT FACE TO BE
CONSTRUCTED PRIOR
TO FILL PLACEMENT

PROJECT PLANE AT 1 TO 1 MAXIMUM
FROM TOE OF GROUND SLOPE TO
APPROVED GROUND

EXTEND KEY A MINIMUM OF 2 FEET INTO
BEDROCK OR OTHER MATERIAL AS APPROVED
BY THE GEOTECHNICAL ENGINEER.

10' TYPICAL
BENCH

4' TYPICAL

  15'
MINIMUM

 10' TYPICAL
BENCH
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OC Consultants Inc., Geotechnical Data Report 
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APPENDIX E 
 

OC Consultants Inc., Percolation Testing for Proposed Dry Well Installation 
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Southwest Geotechnical, Inc., Limited Geologic Investigation 
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GEOTECHNICAL ENGINEERING REPORT 
Tract No. 53342 
Palmdale, CA 

 
 

INTRODUCTION 
 
As requested, we have performed a geotechnical study & review for the now proposed 
development of Tract 53342.  Based on grading plans prepared by CCL Engineering, Inc., R.Y. 
Properties intends to grade the project, construct infrastructure, and construct 96 single family 
residential units on 100 developed lots; also to be constructed is a large drainage control 
(detention) basin on proposed Lots 1-3, and a smaller basin on proposed Lot 19.  A copy of the 
reviewed Grading Plan is appended (Appendix A). 
 
A geotechnical study of the property encompassing the subject Tract, along with several 
adjoining Tracts, was originally conducted by Buena Engineers, Inc. in 1989.  The results of that 
study, and their preliminary recommendations for site development, were published in a report 
entitled: 
 

Geotechnical Engineering Report 
Tentative Tract 46395 
(Included Tracts 47932, 47933, 47934, and 47935) 
Rancho Vista Boulevard and Brisa Drive 
Palmdale, Los Angeles County, California (Proj. B-3393-L01) 

 
Two adjacent (northerly) Tracts (46934 and 47935) were graded in 2002 and are presently 
developed.  These Tracts were the subjects of the following reports, by CCL Engineering, Inc.: 
 

 Geotechnical Engineering Review – Update Report 
Tract No. 47935, (Rancho Vista Blvd. @ Avenue O-8, Palmdale, CA), CCL 
JN: 1429F, August 17, 2001. 
 

 Interim and Final As-Built Geotechnical Engineering Reports 
Tract No. 47935, (Rancho Vista Blvd. @ Avenue O-8, Palmdale, CA), CCL 
JN: 1429G, dated January 11, 2002 and August 12, 2002 
 

 Geotechnical Engineering Review – Update Report 
Tract No. 46394, (Rancho Vista Blvd. @ Avenue O-8, Palmdale, CA), CCL 
JN: 1444F, dated February 5, 2002 

 
 As-Built Geotechnical Engineering Report 

Tract No. 46394 (Rancho Vista Blvd. & Avenue O-8, Palmdale) 
CCL JN: 1444G, dated May 22, 2002 
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CCL Engineering’s Geotechnical Department has worked on adjacent and nearby Tracts that 
have similar topography and site conditions as now proposed Tract 53342, and the now 
proposed grading is similar in scope to the grading performed on those Tracts. 
 
In addition to the review of our previous adjacent work, we drilled three deep test borings on the 
“lower elevation” portions of the subject site, and in conjunction with Southwest Geotechnical, 
we excavated six test pits in the proposed cut slope areas of the site.  The logs of our test 
borings, and test data from samples obtained from those borings, are appended (Appendix A). 
 
CCL Engineering’s Geotechnical Study (and this Report) was conducted in conjunction with 
geologic investigation of the site bedrock conditions by Southwest Geotechnical, Inc.  Their 
Report, dated November 14, 2006, is appended (Appendix B).  Logs of the test pits conducted 
for geologic analysis are contained in their Report. 
 

SITE CONDITIONS 
 
Recent surficial reconnaissance was made of the subject property.  Since the time of Buena 
Engineer's study and the CCL Engineering work on adjacent sites, the natural site conditions 
have not changed significantly.  
 
The project site (Tract 53342) encompasses moderately steep hilly terrain in its northwest and 
southwest portions, flattening to more gently north sloping terrain across the northeast, central 
and east portions of the Tract.  Topographic relief (from the southwest corner of the Tract to its 
northeast corner) is approximately 40 feet.  A protruding ridge in the northwest portion of the 
Tract is another 50’ to 60’ higher, however this area is not proposed to be developed.  The 
lower (northerly and central) portions of the site are primarily underlain by alluvial (Qal) and 
colluvial soil deposits, while the northwest and southerly portions of the site are underlain by 
Pelona Schist (Psp) bedrock.  The southwest and northwest portions of the site can be typified 
as north to east trending ridges (bedrock, with thin soil cover), separated by several more gently 
north and east trending ravines or swales, which contain alluvial soil deposits.  The majority of 
the site (northerly, middle, & easterly portions) consist of a sloping alluvial fan that is underlain 
by slope wash soils (Qsw), more recent alluvial / colluvial (Qal) deposits, and older alluvial soils 
at depth. The appended Geology Map (by Southwest Geotechnical) illustrates the approximate 
extent of these soil/bedrock areas. (Appendix B).  Logs of test trenches made by Southwest 
Geotechnical throughout the higher (bedrock) portions of Tract 53342 are also contained in 
Appendix B. 
 
The “lower elevation” (northerly and easterly portions) of the project site are mostly covered by 
a sparse native weed and grass cover; the southerly and northwest portions (hills) support a 
sparse to moderate growth of desert grasses and shrubs, cedar and Joshua trees, and other 
scrub brush. 
 
Site soils are generally granular and are highly erosive as evidenced by several eroded gullies 
that cut through the alluviated soil areas.  The character of the upper native alluvial soils (silty to 
slightly clayey sands - SM & SC soil classifications by the Unified Soil Classification System), 
was readily verified by our site observations and during excavation and testing of three (3) deep 
borings and the six geological test pits. 
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The bedrock (Pelona Schist) exposed along the ridges in the westerly & southerly portions of 
the Tract and as encountered in the Geologic Trenches, is dense and contains some highly 
resistant (very dense) quartzite strata and more massive zones of non-foliated material.  The 
schist is typically well foliated and fractured and the surface (2'-4’ ±) is weathered.  The rock is 
classified as "soft to moderately hard", and will present moderate resistance to excavation with 
large earthmoving equipment.  Locally, strata of denser rock (quartz/quartzite) and very fresh 
(unweathered) rock in the deeper cuts will require ripping with large bulldozers (D-9 with single 
shank rippers).  Some of this rock (1% -2%) will not break down to sizes small enough to 
incorporate into the proposed fills and will have to be disposed of offsite or used in slope-
protection areas. 
 
The geologic characteristics of the bedrock materials, as exposed in Southwest’s exploration 
trenches (locations shown on attached Geologic Map in Appendix B), are detailed in the 
geologic text and trench logs by Southwest Geotechnical (Appendix B).  Note that some of the 
bedrock exposed in the trenches was moderately fractured. 
 

CONCLUSIONS 
 
Based upon our current field review and exploration borings and trenches (both soils’ and 
geologic), review of previous geotechnical reports for adjacent projects, a review of the 
proposed development (grading) plan, and past experience, it is our opinion that the site, when 
modified as recommended in this report, is suitable for the intended grading and construction. 
The major concern with the natural alluvial and slope-wash surface soils (upper three feet ± of 
natural soils) in the “lower” portions of the site is the non-uniform densities of these soils and the 
inability of these soils to provide uniform bearing support due to their slight hydroconsolidation 
potentials. 
 
To provide more uniform support for the proposed structures and fills founded in the alluviated 
areas, it is recommended that specified amounts of the natural soils be removed from below the 
proposed fill areas and be recompacted.  Additional fill placed to bring the pads to proposed 
finish grade should also be properly compacted. 
 
Bedrock (Pelona Schist) lies at relatively shallow depths in the southwesterly and northwesterly 
portions of the site, and will be exposed in the graded pads in the proposed cut areas; the 
bedrock will supply excellent vertical bearing support and has negligible consolidation 
characteristics, but will be difficult to excavate with small equipment (as in utility or footing 
trenches), therefore we recommend over cutting and refilling these pads. 
 
The site is underlain at shallow depths by either bedrock or dense older alluvial soils & ground 
water levels are at least 100’ below the site; therefore liquefaction potentials at the site are 
considered to be nil. 
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Our recent exploration suggests that some of the proposed cut slopes may encounter broken 
bedrock and adverse foliation plane attitudes (attitudes approximating the 27° inclination of the 
proposed 2:1 cut slopes).  See Logs in the attached Geologic Report (Appendix B).  If such 
undercut or broken rock surfaces are exposed during grading, such slopes would have to be 
over cut and returned to the proposed 2:1 gradient as stabilization fills.  Such remedial grading 
for stabilization fills would have to contain a back drain system.  The drain system would need 
to be outletted (via closed pipe) at every other lot line.  Based on our exploration and 
observations of the bedrock conditions to date, we do not believe such stabilization methods will 
be required at this site; however the cut slopes (in bedrock) will need to be monitored by the 
project geologist and geotechnical consultant during grading to ascertain the need for 
stabilization. 
 

GRADING RECOMMENDATIONS 
 
The site is planned to be graded into 100 residential lots (96 building pads), as shown on the 
attached copy of the Grading Improvement Plan, Tract No. 53342 (Appendix A).  As can be 
seen, this will be accomplished by large scale cut/fill grading techniques, with the deepest cuts 
of approximately 50 feet (vertical depth) being made through the northwesterly ridges (at rear of 
proposed Lots 97/98). Cuts adjacent to the southwest property line (behind Lots 25, 26 & 32) 
will be about 20’ maximum depth.  Approximately 75%-80% of the site (central and easterly 
portions) will be filled above existing site grades, with up to 25’ deep fills being placed across 
proposed Lots 68-70.  It is expected that much of the proposed fill will be “imported” from 
adjacent/nearby Tracts to the west. 
 
We have reviewed the attached grading plan to formulate the following grading 
recommendations. 
 

LOT BY LOT GRADING RECOMMENDATIONS 
 

Lot No's Proposed Cut and/or Fill Overexcavation Recommendations 

4-22, 35-37, 39-
74, 77-89, & 91-95 

Proposed Fill, 1’-25’ 
depths above existing 
site grades. 

Excavate 36” (3’) below existing (natural) grades.  Prior to re-
filling, scarify & saturate the base of the excavations.  Over-
excavation is to be the entire area (below pads, yards, 
streets, etc.) throughout the proposed fill lots. 

23, 24, 33, 34, 38, 
75, 76, 90, 96, 99, 
&100 

Cut/Fill 
(Transition Lots) 

Excavate 24” (2’) below existing natural grades or the 
proposed pad grade (whichever is deeper).  Prior to re-filling, 
scarify and saturate base of excavation.  Over-excavation to 
extend full width of lot, at least 5’ laterally beyond proposed 
house footprint. 

25-32, 97& 98 

Deeper cut lots – greater 
than 2’ cut (below 
natural grades) 
everywhere on pad 

Over-excavate pad 24” ± deep (below proposed pad grade), 
moisture condition exposed subgrade and replace (fill) to pad 
grade with compacted soils. * 

 
*Building pads cut into bedrock are to be over-excavated (as well as street subgrades in 
bedrock areas) at least 2' below the proposed grades and restored to grade with compacted fill 
soils to facilitate installation of foundations and shallow utilities.  If bedrock is left in-place on the 
lots, it is expected to be difficult to excavate with small trenching equipment (for footings or 
utility trenches). 
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Prior to commencement of grading, the site should be stripped of all vegetation.  Root bulbs of 
larger vegetation (trees, large bushes) should be excavated and removed.  All organic 
(vegetative) debris should be removed from the site. 
 
After the proposed fill areas are excavated to the required depths, the exposed bottoms should 
be scarified (6" - 8"), be moisture conditioned (saturated) as required, and be compacted prior 
to fill placement thereon. 
 
All exposed bottoms of over excavated areas and fill slope keyways should be observed by the 
project geotechnical consultant prior to placement of fills thereon. 
 
The bedrock cut pads may expose clay-rich strata (seams, layers) that could be expansive in 
nature.  Any such areas encountered at finished pad grade will require 5' over-excavation of the 
entire pad area and replacement of non-expansive soils as compacted fill. 
 
All soils to be placed as fill should be uniformly moisture conditioned to at or slightly above the 
soil's optimum-moisture content, be placed in uniform, level layers not exceeding eight inches in 
depth, and be uniformly compacted to at least 90% of the soil's maximum density as determined 
by ASTM Test Method D-1557.  No rocks greater than 1’ in dimension may be placed in the 
structural fill pads; no rocks greater than 6” in dimension may be placed in the upper 3’ of the 
pads.  As the deeper cuts will produce very rocky material, it may be necessary to utilize large, 
steel wheeled compaction apparatus to break down oversize rocks and to blend the rocks/soil 
together into a non-voided, well-compacted fill mass.  All placed fill is to be observed and tested 
by the geotechnical engineer's representative to verify compliance with these recommendations. 
 
Cut and fill slopes are programmed (planned) at 2 horizontal to 1 vertical slope inclinations; 
such slopes, after remedial grading is performed where necessary, should be grossly stable.  
Some of the proposed graded slopes are programmed as fill over cut (see attached grading 
plans and Slope Grading Recommendations).  All such slope conditions (proposed fill over cut) 
should have the cut portion overcut to at least 1’ below the “low” pad or street elevation and be 
refilled so as to create a uniform fill slope face; such fills should be at least 8’ width (in horizontal 
dimension). 
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SLOPE GRADING RECOMMENDATIONS 

 
 

Slope 
 

Proposed Condition 
 

Recommended Grading 
- Basin side slopes (Lots 1-3 & 
19) 
- Slope below Lots 92/93, 
descending to Lot 96 
- Side yard slopes Lots 20, 45, 
59, 60, 84, 85, 94 & 95, 
descending to Registry Way 

 
Proposed Fill over Cut 
slopes 

 
Overcut to elevation of pad, street, or 
basin floor below to make entirely fill, 
keyway (at base) to be at least 1' 
below adjacent proposed grade and 8’ 
wide (into slope). 

 
- Slopes above Lots 23-34, 38, 
75, 76, 97, 98, & 100 

 
Cuts - should expose 
bedrock w/ 1’ / 3’ of 
topsoil at top. 

 
Excavate (cut) as proposed (*see 
following Note) 

 
All interior fill lots 

 
Interior Fill slopes 

 
Fill as proposed.  Track-walk finish 
slope surface or over-cut to expose 
compacted core. 

 
Lots 3-19 

 
Descending fill slope 
(offsite) 

 
Keyway at base of this slope should 
extend at least two (2) feet into natural 
ground, at least two (2) feet beyond the 
toe of slope, and be inclined 1%-2% 
into slope. 

 
*Note:  The project geologist and geotechnical engineer will evaluate all bedrock cut slopes and 
building pads as they are constructed to determine the need for stabilization or relief drainage 
systems.  Cut slopes may need to be stabilized if the bedrock foliation planes at that location 
are flatter than or just slightly steeper than the cut slope face (2:1 = 27°).  The need for back 
drainage of stabilized or rebuilt (fill over cut) slopes will have to be made on an individual basis, 
once the slopes are initially cut.  Initial geologic evaluation suggests that stabilization fills 
against the cut slopes will not be necessary; some of the cut slopes may, however, have to be 
“cleaned” of broken or disturbed rock after grading. 
 

Structural Foundation Recommendations 
 
After the site grading is performed as outlined above, all structural foundations will be supported 
in either compacted fill or in dense older alluvium or bedrock (on the cut lots).  Soils at this site 
are expected to be non-expansive (E.I. < 20), or at worst, slightly expansive (E.I. in the 21-50 
range).  If expansive layers/seams are encountered in cut lots, they should be re-graded as 
previously recommended.  The final expansive nature of the soils will necessarily have to be 
determined during/after the pads are graded, when the on-site soils have been mixed/blended. 
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Provided the grading recommendations outlined above are implemented, the following design 
recommendations are offered: 
 
A) Due to the proximity of the site to the San Andreas Fault system, the site is expected to 

undergo moderate to severe ground shaking at some point in the future.  Modified Mercalli 
intensities of IX to X may be experienced.  Appendix C contains a description of damage 
that might occur under these conditions. 

 
All structures are to be designed to at least the minimum standards for Seismic Zone 4 as 
designated by the current edition of the California Building Code.  The lots underlain by 
compacted fill/alluvial soils are assigned to Soil Profile Type SD (Stiff soil profile); lots 
underlain by bedrock are assigned to Soil Profile Type SC (Dense soil/soft bedrock), per 
Table 16-J of the Code.  The project site lies within 1 mile of the San Andreas Fault 
system, a Type A seismic source.  Per Table 16-S of the C.B.C., a near source factor (Na) 
of 1.5 should be utilized in seismic design. 

 
B) Foundations on the graded pads should bear at least 12" into the designated soil strata 

(compacted fill). 
 
C) Continuous foundations (minimum 12" wide by 12" deep) may be designed to exert a net 

allowable vertical pressure of 2000 pounds per square foot.  Isolated (pad) foundations 
(minimum 24" wide, 12" deep) may exert an allowable vertical pressure of 2500 psf. 

 
D) Continuous foundations should be reinforced with at least 2 No. 4 bars of steel; one placed 

near the top of the foundation and one placed near the base of the foundation. 
 
E) A coefficient of friction of 0.4 (between concrete and compacted soil or bedrock), and an 

allowable passive resistance of 300 psf (E.F.P.), may be utilized when computing 
resistance to horizontal loadings. 

 
F) Concrete (on-grade) floor slabs should have a nominal minimum thickness of 4". It is 

suggested that on-grade concrete slabs be reinforced with heavy wire mesh reinforcement 
or #3 bars at 18" on-center both ways.  Reinforcement in slabs should be placed in the 
center of the slab. 

 
G) All interior slabs to have moisture sensitive floor coverings should be underlain by a 

moisture membrane.  The membrane should be covered with two (2) inches of clean sand 
to protect it during construction. Sand should be moistened just prior to concrete 
placement. 

 
H) Retaining walls with level backfill should be designed to resist an active equivalent fluid 

pressure of 30 pcf.  Walls retaining a 2:1 sloping backfill should resist an equivalent fluid 
pressure of 45 pcf.  All walls should contain a back drainage system to relieve possible 
hydrostatic force buildup against the wall. 
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I) Results of initial soil-chemical content tests indicate that the site soils and bedrock are 

slightly alkaline, posses high resistance to electric conductivity and contain low to negligible 
levels of soluble sulfates or chlorides.  Type II cement should be utilized in concrete mixes.  
Further soil-chemical testing should be performed after the site is graded to verify these 
conditions.  (Test results are contained in Appendix A). 

 
J) Initial R-Value test results indicate that minimal depth structural paving sections (3 ½” A.C. 

on 4”-5” C.A. Base) should be satisfactory for the interior Tract streets. 
 

CLOSURE 
 
We trust this Report is sufficient at this time and meets your current needs.  We appreciate this 
opportunity to provide professional geotechnical engineering services for this project.  If you 
have any questions regarding the information contained in this report, or if you require additional 
geotechnical engineering services, please contact us. 
 
Sincerely, 
 
CCL ENGINEERING, INC. 
 
 
 
 
 
Thomas J. Howser, G.E. 
Geotechnical Manager 
 
TJH/pk 
 
Attached: Appendix A 

Grading Improvement Plan with Locations of Test Borings & Test Pits 
Logs of Test Borings 
Test Data 

 
Appendix B 

Geologic Investigation of Proposed Cut Slope Grading 
-Tract 53342, Palmdale, CA, by Southwest Geotechnical, Inc., November 14, 
2006 (SGI # 0509341) 

 
Appendix C 
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APPENDIX B 
 

Geologic Report 
(Southwest Geotechnical, Inc.)
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Modified Mercalli Index Scale 
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