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at the site. The fill soils encountered consists of clayey sand. The alluvial deposits below 
the fill primarily consist of clayey sand, silty sand and sand extending to a depth of 
approximately 31-5 feet. The weathered bedrock encountered below the alluvium 
consists of volcanic, dark gray and brittle.  For a detailed description of the materials 
encountered during our exploration, see Appendix A, Field Exploration. 
 
5.3 Groundwater 
 
During our exploration, groundwater was encountered at the exploratory depth of 26 feet. 
Based upon regional groundwater data compiled by the CDMG (1998), historic high 
groundwater levels for the subject site are reportedly approximate 15 feet below the 
ground surface. 
 
In general, groundwater levels fluctuate with the seasons and local zones of perched 
groundwater may be present within the near-surface deposits due to local conditions or 
during rainy seasons.  Groundwater conditions below any given site vary depending on 
numerous factors including seasonal rainfall, local irrigation, and groundwater pumping, 
among other factors.  The regional groundwater table is not expected to be encountered 
during the planned construction. 
 
5.4 Subsurface Variations 
 
Based on results of the subsurface exploration and our experience, some variations in 
the continuity and nature of subsurface conditions within the project site should be 
anticipated.  Because of the uncertainties involved in the nature and depositional 
characteristics of the earth material at the site, care should be exercised in interpolating 
or extrapolating subsurface conditions between or beyond the boring locations.  If, 
during construction, subsurface conditions different from those presented in this report 
are encountered, this office should be notified immediately so that recommendations 
can be modified, if necessary. 
 
5.5 Flood 
 
Review of the Flood Insurance Rate Map (FIRM), Panel 1529 (1529F) of 2350, effective 
date September 26, 2008, from the Map Service Center (MSC) viewer, indicates that 
the northern portion of the site is designated as Zone “A”, “No base flood elevations 
determined.” The southern portion of the site is designated as Zone “D”, “Other Areas”, 
“Areas in which flood hazards are undetermined, but possible.” 
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6.2.5  Tsunamis and Seiches 
 
Tsunamis are tidal waves generated by fault displacement or major ground movement.  
Based on the elevation of the site (over 475 feet) and distance from the ocean (over 3.0 
miles) tsunamis do not pose a hazard.  Seiches are large waves generated in enclosed 
bodies of water in response to ground shaking.  Based on site location away from lakes 
and reservoirs, seiches do not pose a hazard. 
 
7.0 SEISMIC ANALYSIS 
 
Seismic parameters for structural design based on the 2010 California Building Code 
and the site coordinates are provided on the following table: 
 

Table No. 1, CBC Seismic Design Parameters 
Seismic Parameters 

Latitude 34.0816 
Longitude 118.7081 
Site Class D 
Mapped Short period (0.2-sec) Spectral Response Acceleration, Ss 1.920g 
Mapped 1-second Spectral Response Acceleration, S1 0.771g 
Site Coefficient, Fa 1.0 
Site Coefficient, Fv 1.5 
MCE 0.2-sec period Spectral Response Acceleration, SMs 1.920g 
MCE 1-second period Spectral Response Acceleration, SM1 1.156g 
Design Spectral Response Acceleration for short period Sds 1.280g 
Design Spectral Response Acceleration for 1-second period, Sd1 0.771g 

 
8.0 LABORATORY TESTING 
 
Results of the various laboratory tests are discussed below.  
 
• In-situ Moisture and Dry Density – Results of in-situ moisture and dry density tests 

are presented on the Logs of Borings in Appendix A, Field Exploration. 
 
• Grain Size Analysis – One (1) representative sample was tested to evaluate the 

relative grain size distribution of sandy samples.  Results are presented in Appendix 
B, Laboratory Testing Program, and indicate the samples tested are predominately 
clayey sand. 
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Soils containing organic materials should not be used as structural fill.  The extent of 
removal should be determined by the geotechnical representative based on soil 
observation during grading. 
 
10.2 Over-Excavation for Station Pad 
 
Prior to the start of construction, all loose soil, fill and soil disturbed during demolition 
should be removed to firm acceptable native material or compacted fill.   
 
In order to provide uniform support for the new structure, the minimum depth of over-
excavation should be three (3) feet below the ground surface, or two (2) feet below 
proposed foundations, whichever is deeper.  Deeper over-excavation will be needed if 
soft, yielding soils are exposed on the excavation bottom. Over-excavation should 
extend a minimum of three (3) feet beyond the limits of perimeter footings, where 
feasible. Excavation activities should not disturb existing utilities, buildings and 
remaining structures.  Existing utilities should be removed and adequately capped at the 
project boundary line, or salvaged/rerouted as designed. 
 
10.3 Structural Fill 
 
Following observation of the excavation bottom, subgrade soil surfaces should be scarified 
to a depth of at least six inches. The scarified soil should be moisture-conditioned within 
three (3) percent above the optimum moisture.  Scarified soil shall be compacted to a 
minimum 90 percent of the laboratory maximum dry density as determined by the ASTM 
Standard D1557 test method. 
 
Excavated site soils, free of deleterious materials and rock particles larger than three 
inches in the largest dimension, should be suitable for placement as compacted fill.  Any 
import fill should be tested and approved by Converse. The import fill should have an 
expansion potential less than 20. 
 
Prior to compaction, fill materials should be thoroughly mixed and moisture conditioned 
to at approximate three (3) percent above the optimum moisture content.  All fill, if not 
specified otherwise elsewhere in this report, should be compacted to at least 90 percent 
of the laboratory dry density in accordance with the ASTM Standard D1557 test method. 
We recommend 6 inches of crushed aggregate base (Caltrans Class 2 aggregate) be 
placed below foundation and compacted to 95 percent of relative compaction. 
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10.4 Excavatability 
 
Based on our field exploration, the earth materials at the site should be excavatable with 
conventional heavy-duty earth moving and trenching equipment.  Some gravel and 
cobbles should be expected during excavation. 
 
10.5 Expansive Soil 
 
Based on our laboratory test result, the site soils have low expansion potential (EI =21 
to 50).  The soil materials with an Expansion Index higher than 20 should be mitigated. 
There are several mitigation measures that can be utilized to improve expansive soils at 
the site. 
 
Some mitigation measures include: 
 

• Pre-Saturation of on-site compacted subgrade soils to at approximate 
three (3) percent above optimum moisture content. 

 
• Removing about two (2) feet of the underlying soils throughout the site, 

and replacing with imported sandy material. 
 

• Reinforcing footing and place thicker concrete slab with moisture barrier. 
 

• Lime treat the upper two (2) feet of the subgrade soils. 
 

It is very important to keep the site soils moisture content around or under the edge of 
foundation, concrete slab, and asphalt concrete pavement at approximately the same 
moisture content before, during and after construction. This will reduce greatly the 
expansion potential of the site soils. 
 
10.6 Pipe Backfill Recommendations 
 
It is anticipated that the natural soils will provide a firm foundation for site utilities.  Any 
soft and/or unsuitable material encountered at the pipe invert should be removed and 
replaced with an adequate bedding material. 
 
10.6.1 Pipe Subgrade Preparation  
 
The pipe subgrade should be level, firm, uniform, free of loose materials and properly 
graded to provide uniform bearing and support to the entire section of the pipe placed 
on bedding material.  Subgrade soil surfaces for pipeline should be scarified to a depth 
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