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per minute. The borings were advanced to a depth of practical refusal in 
bedrock. The locations of the borings are illustrated on Plate 2. The Logs 
of Borings are contained on Plates 4 through 6. Plates 7 and 8 contain 
descriptions of the terms and symbols used on the logs; 

• Laboratory testing of the samples collected from the explorations. Tests
included moisture content, dry density, Atterberg limits, particle size
passing the ASTM #200 sieve, and pocket penetrometer unconfined
compressive strength. Moisture and dry density test results are tabulated
on the Logs of Borings at the respective sample depths. Plate 9 contains
the results of the Atterberg limit and particle size testing;

• Analysis of the data and preparation of this report. Plate 10 depicts a
representative cross section across the project site.

FINDINGS 

Geologic Setting 

The site is at an approximate elevation of 450 feet above mean sea level on the 
northern flank of a dissected spur ridge (Plate 1 ). This area drains to a seasonal 
drainage channel tributary to Cordilleras Creek. 

According to Brabb and others (1998), this area is underlain by tightly folded, 
Jura-Cretaceous, Franciscan sandstone. In the site area, a strata dip steeply to 
the southwest. Leighton and Associates (1976) describe this bedrock material to 
include sandstone, siltstone and shale, and locally conglomerate. Relative 
stability of slopes ranged from poor to good depending on orientation of 
discontinuities relative to slopes. Earthquake stability is generally considered 
good relative to the capacity to support slopes. 

There are no landslides affecting the site, nor was there observed evidence slope 
instability at the time of our site investigation. 

The site lies in a tectonic block between the active San Andreas fault, mapped 
approximately 2 miles to the southwest and the Hayward fault mapped 
approximately 18 miles to the northeast. The active San Gregorio fault is 
mapped approximately 9 miles to the southwest. There are no active faults 
mapped across the site. 

According to the Working Group (2008), there is a 63 percent chance of a 
magnitude 6. 7 or greater earthquake occurring in the next 23 years. The percent 
probability for the aforementioned faults producing a major earthquake over this 
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period is as follows: 3% for the San Gregorio-Seal Cove fault; 21 % for the San 
Andreas fault; and 31 % for the Hayward. Very strong to very violent ground 
shaking in the site area could occur during a major earthquake on one of these 
faults, however the potential for fault rupture on the site is nil given the relative 
distance to the nearest active fault trace. Similarly, very strong earthquake 
shaking can result in landslides and liquefaction; however, these secondary 
features are not expected in the site area given the mapped favorable 
orientation, and shallow depth to bedrock as indicated by the nearby roadcut 
exposures. 

Site Characteristics 

Surface Features 

The site occupies a graded, moderately steep to steep northeasterly slope uphill 
of Palomar Drive (Plate 2, Site Plan). Undocumented grading that we 

understand occurred in 2012 created a benched topographic profile with an 
approximately 2-foot high vertical cut supported by post-supported plywood 
sheeting on the uphill margin of a gently sloping bench made for the proposed 
residence. A gently sloping gravel-surfaced bench separated from the upper 
bench by a steep fill slope (approx. 30 degrees) represents the proposed 
driveway extending across the eastern property line to the upper bench. There is 
another steep fill slope (approx. 25-35 degrees), which occurs on the downhill 
side of the driveway. Beyond the toe of the driveway fill slope, there is a steep, 
native slope ( approx. 25 degrees) that extends to the northern property line 
adjoining Los Cerros Road. 

Runoff across the site is generally uncontrolled. There was no evidence of 
seepage or landsliding. Significant erosion or siltation was not observed, owing 
the erosion control measures in place. 

Explorations 

The borings encountered wedges of undocumented fill overlying native colluvium 
that mantles bedrock (Plates 4-6 and Plate 10). The fill, up to 6 feet thick at the 
downslope side of the gravel driveway, consisted of medium dense, silty sand 
with variable gravel content. The colluvium encountered in Borings 1 and 2-5 
consisted of a ½- to 4-foot layer of medium dense, silty sand over a 1- to 2 ½-foot 
layer of firm to very stiff, highly plastic, sandy clay with gravel. Boring 3 met 
refusal at the base of the fill, and 1 ½ feet of colluvium encountered in Boring 6 
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than 2H:1V. Cut slopes in native colluvium should be no steeper than 3H:1V. 
Steeper cut and fill slopes will require retaining wall support. 

Utility Trenches 

Vertical trench excavations up to 5 feet deep should be capable of standing with 
minimal bracing for short duration (less than 30 days). However, contractors 
should be alert to potential instability. Trench walls deeper than 5 feet should be 
cut and braced in accordance with the State of California Safety Ordinance 
treating excavations and trenches. 

Utility trenches should be designed to prevent the transportation of water into the 
foundations, and slabs or pavement subgrade soils. Care should be taken to 
assure that uncontrolled, concentrated runoff is not conducted toward the 
existing slopes. In particular, where utilities cross foundations, trenches should 
be plugged with compacted clayey soil for their full depth, and for a distance of at 
least 5 feet on either side of the foundations. 

On-site, inorganic soil may be used as utility trench backfill. Special compaction 
of trench backfill will be necessary under and to within 3 feet of proposed 
structures, concrete slabs, asphalt pavements, and engineered fill. In these 
areas, backfill should be conditioned to approximately 3 percent above optimum 
and placed in horizontal lifts, each not exceeding 4 inches in loose thickness. 
Each layer should then be compacted to at least 90 percent MOD. The top 2 feet 
of trench backfill under pavements should be non-expansive, granular soil 
compacted to at least 90 percent MOD. 

Foundations 

We recommend that project structures be supported by drilled, cast-in-place 
reinforced concrete piers. Piers should be at least 16 inches in diameter, and 
extend at least 12 feet into the bedrock materials. Actual depths should be 
confirmed by the field engineer during drilling. As such, piers should be designed 
for an allowable skin friction value of 500 pounds per square foot (psf) beginning 
at the top of the bedrock surface. The skin friction value should be increased by 
1 /3 to account for wind and seismic loads. End bearing of piers should be 
neglected in design because of the difficulty in cleaning out small diameter holes. 
Resistance to lateral loads can be achieved by applying a passive equivalent 
fluid pressure of 500 pounds per cubic foot (pcf) acting over 1 ½ pier diameters 
beginning at the top of the bedrock. Piers on slopes steeper than 3H: 1 V should 
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EXPLANATION
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~108’ 9/16/2013

~108’ 9/16/2013

   Yellowish brown and dark yellowish brown Silty SAND with
       Gravel, moist, medium dense (af)

   Dark brown Silty SAND with Gravel, moist, medium dense
       (COL)

   Yellowish brown and strong brown Sandy CLAY with Gravel,
       damp, stiff (COL)

   Dark yellowish brown SHALE, very  weathered, closely
       fractured, soft (BEDROCK)
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 Dark brown Silty SAND with Gravel, moist, medium 
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 Dark brown Sandy CLAY with Gravel, damp, firm to
    stiff (COLLUVIUM)

 Dark yellowish brown and dark brown SHALE, very     
weathered, closely fractured, soft
    (BEDROCK)
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   Dark yellowish brown Gravelly Silty SAND, moist, medium
       dense (FILL)

Terminated at 6’

SM

   Dark yellowish brown Gravelly Silty SAND, moist, medium
       dense (FILL)

   Yellowish brown Silty SAND, moist, medium dense
       (COLLUVIUM)

   Dark yellowish brown Sandy CLAY, moist, very stiff
       (COLLUVIUM)

   Dark yellowish brown SHALE, very weathered, closely
       fractured, soft (BEDROCK)
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~92’ 9/16/2013
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   Dark yellowish brown Silty SAND with Gravel, moist, medium
       dense (FILL)

   Dark yellowish brown Silty SAND, moist, medium dense
       (COLLUVIUM)

    Yellowish brown Sandy CLAY with Gravel, moist, very stiff
       (COLLUVIUM)

   Yellowish brown SANDSTONE, very weathered, closely
       fractured, soft (BEDROCK)

Refusal at 4’
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   Yellowish brown Silty SAND, moist, medium dense (FILL)

   Dark yellowish brown Sandy CLAY with Gravel, damp, stiff
       (COLLUVIUM)

   Yellowish brown SANDSTONE, very weathered, closely
       fractured, soft (BEDROCK)
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