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1.0 INTRODUCTION
1.1

Site Description and Proposed Project Development
The subject site is located north of the Foothill Freeway (I-210), east of I-605 at the
intersection of Todd Avenue and 10th Street in the City of Azusa, California. The
approximate location is shown on the Site Location Map, Figure 1. The property is
bound by railroad tracks of the Southern Pacific Railroad and Vulcan Materials gravel
quarry to the south, Colorama Wholesale Nursery to the north, Todd Avenue to the east,
and the Southern California Laborers Training School and the San Gabriel River Trail to
the west.
The site is currently occupied by an active plant nursery in the eastern portion of the site.
The majority of the site is asphalt parking areas and driveways as well as several
demolished building pads.
It is our understanding that the proposed development (Industrial Master Plan E-14A)
will consist of the construction of four (4) industrial buildings with associated truck docks,
parking and driveways, and street access.
The limits of the proposed development addressed in this report are presented on the
Geotechnical Map, Plate 1.

1.2

Scope of Work
The following services were performed for the subject site:

1.3



Site reconnaissance



Review of readily available previous geotechnical and environmental reports for the
subject property.



Sampling and logging sixteen (16) hollow stem auger borings utilizing a hollow stem
drill rig to an approximate depth of 1.5 to 9 feet to evaluate the subsurface soil
condition. The borings were backfilled with cuttings.



Logging ten (10) backhoe trenches utilizing a rubber tired backhoe to an approximate
depth of six feet. The trenches were backfilled with cuttings.



Laboratory testing of samples for: in-situ moisture density, gradation, sulfate, hydrocollapse, Shear, maximum density and optimum moisture content.



Engineering analysis including site seismicity, liquefaction and seismic settlement.



Preparation of this report summarizing subsurface soil condition, site seismicity,
results of liquefaction study, seismic settlement, and provide pertinent
geotechnical/geologic information that may influence the future performance of the
building.

Field Investigation
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Field exploration was performed on March 25, 2013 by a staff from our firm who logged
the soil borings and obtained representative samples, which were subsequently
transported to the laboratory for further review and testing. The approximate locations of
the borings are indicated on the enclosed Geotechnical Map (Plate 1).
The subsurface conditions were explored by drilling, sampling, and logging total of
sixteen (16) borings and ten (10) test pits. Borings GB-1 to GB-16, using truck mounted
hollow stem auger, were advanced to depths ranging from 1.5 feet to 9 feet below
existing ground surface. Test Pits TP-1 to TP-10 were advanced to depths ranging from
two to six feet below existing ground surface. Subsequent to drilling all borings and
trenches were backfilled with excavated soils. The logs of borings and trenches are
presented in Appendix B.
The drill rig was equipped with a sampling apparatus to allow for recovery of split-spoon
sampler and driven modified California Ring Sampler (CRS), 3-inch outside diameter,
and 2.42-inch inside diameter. Penetration tests were performed in accordance with
ASTM D1586. Driven samples and bulk samples of the earth materials encountered at
selected intervals were recovered from the borings. The locations and depths of the soil
samples recovered are indicated on the logs of Borings in Appendix B.
The samples, from the hollow stem borings, were performed by initially driving the
sampler 6 inches into the bottom of the boring to penetrate the loose caved soil and
position the sampler in relatively undisturbed strata. Thereafter, the sampler is
progressively driven using an automatic 140-pound hammer falling freely from a height
of 30 inches. Number of blows to drive the sampler an additional 12 inches was
recorded. The blow counts for CRS were converted to equivalent SPT blow counts.
Recovered soil samples were packaged and sealed to prevent moisture loss and
disturbance, and delivered to TGR’s laboratory for further testing.
Soil descriptions were entered on the logs in accordance with the Unified Soil
Classification System (USCS).
1.4

Previous Field Investigations
A Phase I ESA (Geosyntec, 2010a) was performed for the subject site to verify
recognized environmental conditions associated with current (at that time) and previous
uses at or adjacent to the site. The Phase I ESA recommended that a Phase II(a) ESA
be conducted to evaluated recognized environmental conditions. The Phase II(a) ESA
(Geosyntec, 2010b) was conducted at the site in May of 2010 and included the collection
of soil, soil vapor and groundwater data to evaluate the recognized environmental
conditions identified during the Phase I ESA. Based on the results of the Phase II(a)
ESA Geosyntec recommended additional soil sampling and groundwater monitoring.
This work was conducted between November 2010 and July 2011 (Geosyntec, 2011).
Pertinent data from the borings and groundwater monitoring wells has been utilized in
the preparation of this report. The logs of the soil borings and monitoring wells are
included in Appendix B and their locations are shown on Plate 1.
A geotechnical investigation (RMA, 2011) for the Laborers School Building D, 1385 West
Sierra Madre Avenue, Azusa, California was reviewed as part of this investigation. The
Laborers School is located directly west of the subject site. Per our review of this report
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no evidence of faulting was observed during the original grading of the Laborers School
where overexcavations extended up to 22 feet below the original ground surface.

1.5

Laboratory Testing
Laboratory tests were performed on representative samples to verify the field
classification of the recovered samples and to evaluate the geotechnical properties of
the subsurface soils. All laboratory tests were preformed in general accordance with
current ASTM standards and/or California Test methods. The following tests were
performed:






In-situ moisture content (ASTM D2216) and dry density;
Maximum Dry Density and Optimum Moisture Content (ASTM D1557);
Soluble Sulfate (CAL.417A);
Consolidation Potential (ASTM D2435); and
Direct Shear Strength (ASTM D3080).

The results of the in-situ moisture content and density tests are shown on the boring logs
(Appendix B). The results of the laboratory tests are presented in Appendix C.
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2.0 GEOTECHNICAL FINDINGS
2.1

Geology and Subsurface Conditions
2.1.1

Regional Geologic Setting
The subject site is located within the central-southern portion of the Azusa 7.5minute Quadrangle, Los Angeles County, California. According to the Geologic
Map of the Azusa 7.5-Minute Quadrangle, California, the subject site is underlain
by alluvial deposits composed of gravel and sand of stream channels and alluvial
fan outwash from major canyons. Figure 2 presents the Regional Geologic Map.
The subject property is situated in the Los Angeles Basin, along the foothills of the
San Gabriel Mountains. The area is dominated by broad alluviated basins, which
are mostly aggrading surfaces, which are receiving non-marine continental
deposits from the adjacent upland areas.
The major fault zones of the area are found along the boundary of the San Gabriel
Mountains and have a general northwest-southeast trend. These zones are the
Sierra Madre, Raymond, Puente Hills Blind Thrust, Clamshell-Sawpit, and San
Andreas Faults in the subject site vicinity. In addition to these major zones, there
are numerous other fault zones in the area. (See Figure 4, Regional Fault Map).

2.1.2

Earth Units
Based on our subsurface investigation, the subject site is predominantly
underlain by Quaternary age alluvial deposits. Generally, the alluvial deposits
consist of gravels, cobbles and boulders in a brown silty sand matrix to the
maximum depth explored for this investigation, approximately 9 feet below
existing grade. Although in some areas, sand or silty sand is present to a depth
of 3 feet below existing grade. Work by others indicates that the alluvial deposits
continue to at least 190 feet below existing grade.
Generally the upper silty sand stratum is medium dense to dense and slightly
moist to the maximum depth explored below existing grade.
Undocumented fill was encountered in all of the test pits but one (TP-10). The fill
ranged in thickness from less than one foot in TP-3 to 4 ½ feet in TP-1. The fill
generally consisted of brown, dry to slightly moist silty sand. Ash was
encountered in test pits TP-1 and TP-2. The ash ranged in thickness from one
half (½) to one and a half (1 ½) feet. The ash is not considered suitable for use
as fill material. Details of the sub-surface profile are presented on the Boring and
Trench Logs in Appendix B.

2.1.3

Groundwater
According to the CDMG Seismic hazard Zones map for the Azusa Quadrangle
the historic high groundwater level at the site is between 10 and 30 feet below
existing ground surface. Based on published groundwater data from others,
elevations of groundwater are approximately 450 to 550 feet above mean sea
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level (MSL) and the site and surrounding areas, which corresponds to a depth of
approximately 90 to 180 feet below existing grade. Additionally the Vulcan
Materials gravel quarry is located to the south of the site. The quarry is
approximately 200 feet deep with no indications of seepage from it’s bottom or
sidewalls which expose permeable sands and gravels with cobbles and boulders.
Accordingly, the CGS groundwater level is not consistent with other data.
Generally, the groundwater in the vicinity of the subject project is deep and poses
no adverse effect on the proposed development.
Seasonal and long-term fluctuations in the groundwater may occur as a result of
variations in subsurface conditions, rainfall, run-off conditions, and other factors.
Therefore, variations from our observations may occur.
2.1.4 Infiltration Testing
Five (5) holes were excavated along the southern property boundary at the
locations shown on the geotechnical map for infiltration testing. The holes were
located in the area of the proposed detention basins. The infiltration rates
ranged from 0.71 to 1.50 inches per hour.
The Excavation Percolation Testing Procedures outlined in the County of Los
Angeles Department of Public Works Geotechnical and Materials Engineering
Division, Administrative Manual for Low Impact Development Best Management
Practice Guideline for Design, Investigation, and Reporting, dated June 1, 2011
were utilized for this study.

2.2

Seismic Review
2.2.1

Faulting and Seismicity
The subject site, like the rest of Southern California, is located within a
seismically active region as a result of being located near the active margin
between the North American and Pacific tectonic plates. The principal source of
seismic activity is movement along the northwest-trending regional faults such as
the San Andreas, San Jacinto and Elsinore fault zones. These fault systems
produce approximately 5 to 35 millimeters per year of slip between the plates.
By definition of the State Mining and Geology Board, an active fault is one, which
has had surface displacement within the Holocene Epoch (roughly the last
11,000 years). The State Mining and Geology Board have defined a potentially
active fault as any fault which has been active during the Quaternary Period
(approximately the last 1,600,000 years). These definitions are used in
delineating Earthquake Fault Zones as mandated by the Alquist-Priolo Geologic
Hazard Zones Act of 1972 and as subsequently revised in 1994 (Hart, 1997) as
the Alquist-Priolo Geologic Hazard Zoning Act and Earthquake Fault Zones.
The intent of the act is to require fault investigations on sites located within
Special Studies Zones to preclude new construction of certain inhabited
structures across the trace of active faults.
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The city of Azusa is not designated as a city affected by earthquake fault zones
under the Alquist-Priolo Act as of August 2007. The Sierra Madre Fault Zone,
previously defined as potentially active prior to 1988, passes through the city of
Azusa. The Duarte Fault is a southern splay of the Sierra Madre Fault Zone
which splits and traverses the City. The Upper Duarte Fault which is located a
few thousand feet north of the Duarte Fault has been mapped beneath the
southern portion of subject site (Crook, et al., 1987). Crook speculated the
presence of the Upper Duarte Fault based on geophysical data and a photo
lineament to the west of the site and groundwater data to the east of the site. He
shows that the fault is concealed by alluvium and that it's existence is
questionable. The Upper Duarte Fault is not shown on regional geologic maps
prepared by Morton (1973) or Dibblee (1998). The city of Azusa general plan
indicates that the fault is active or potentially active based on reference to the
Los Angeles County General Plan; however, the city did not establish a fault
rupture hazard zone along the Upper Duarte Fault. The California Geological
Survey 2010 Fault Activity Map of California indicates that the fault lacks
evidence of Holocene displacement.
As noted above, the Upper Duarte Fault has been mapped trending in a
northwest-southeast direction across the southern portion of the site (See Figure
2). As part of our geotechnical investigation groundwater data from wells located
onsite and on adjacent properties was reviewed. Groundwater elevations ranged
from approximately 453 feet to 471 above mean sea level (MSL) in the southern
portion of the site to 547 above MSL in the central and northern portions of the
site (Geosyntec, 2010c). This equates to a 70 to 90 foot difference in elevation.
The change in groundwater elevation indicates the presence of the buried fault.
The groundwater elevations reflect an approximate depth to groundwater of
approximately 90 feet on the north side of the buried fault and an approximate
depth to groundwater ranging from approximately 158 to 175 feet on the south
side of the buried fault. These depths to groundwater across the buried fault at
the site are consistent with published data (Crook et. al.) which shows depths to
groundwater of 79 to 89 feet below ground surface and 151 feet below ground
surface on the north and south sides of the buried Upper Duarte fault,
respectively for offsite wells located approximately one mile to the east.
In addition to a review of groundwater data six (6) resistivity (Sting) lines were
performed across the southern portion of the site. The data from the STING lines
indicates the presence of a fault related feature (See Appendix E). The location
of this feature is consistent with the abovementioned groundwater data and the
mapped fault (Crook, et. al.) with respect to location and depth.
As previously noted, a geotechnical investigation (RMA, 2011) for the Laborers
School Building D, 1385 West Sierra Madre Avenue, Azusa, California was
reviewed as part of this investigation. The Laborers School is located directly
west of the subject site. Per our review of this report no evidence of faulting was
observed during the original grading of the Laborers School where
overexcavations extended up to 22 feet below the original ground surface. This
appears to confirm the buried nature of the fault.
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In consideration of the above we have mapped the surface projection of the
buried fault. A 50 foot setback line from this surface projection has been
established for the proposed industrial buildings as shown on the geotechnical
map (Plate 1).
Other faults close to the site are the Sierra Madre Fault (0.7 miles away), Raymond
Fault (3.9 miles away), Puente Hills Blind Thrust (4.0 miles away), ClamshellSawpit (4.3 miles away), San Jose Fault (5.3 miles away), Whittier Fault (9.4 miles
away), Cucamonga Fault (10.1 miles away), and Verdugo Fault (10.3 miles away).
Faults that can have significant effect on the subject site include the Sierra Madre,
Raymond, Puente Hills Blind Thrust, Clamshell-Sawpit, and San Andreas Faults.
2.2.2 Historic Earthquakes
A search for historic earthquakes that occurred between 1800 and 2011, within a
100-mile (165 kilometers) radius of the site and with magnitudes of M6.0 to M9.0
on Richter Scale, were made for this project. The results of this search are
tabulated below.
The strongest yet the closest historic earthquake to the subject site is the
Wrightwood Earthquake that occurred on December 8, 1812. Based upon
evidence from sediments and tree-rings of pines growing near the San Andreas
fault, this earthquake has been identified as one along the Mojave segment of
the San Andreas, a right-lateral strike-slip fault, possibly resulting in as much as
106 miles (170 Kilometers) of surface rupture, roughly that length of the fault
between Tejon Pass and Cajon Pass, with a theorized epicenter near
Wrightwood.

Earthquake
San Diego Region
Wrightwood
Los Angeles Region
Los Angeles Region
San Bernardino Region
Lytle Creek Region
Lytle Creek Region
San Jaciento & Hemet
Hector Mine
Northridge
Landers
Landers
Joshua Tree
San Fernando
Kern County

Date
November 22, 1800
December 8, 1812
September 24, 1827
July 11, 1855
December 16, 1858
July 30, 1894
July 22, 1899
December 25, 1899
October 16, 1999
January 17, 1994
June 28, 1992
June 28, 1992
April 23, 1992
February 9, 1971
July 23, 1952

Magnitude
Richter
Scale
6.5
6.9
5.5
6.0
6.0
5.9
6.5
6.4
5.7
6.7
7.3
6.5
6.1
6.4
6.1

Distance From Site
Miles

Kilometers

86.39
21.75
62.15
9.94
26.10
21.13
26.72
57.80
98.20
34.80
85.15
62.77
92.60
32.32
91.98

139
35
100
16
42
34
43
93
158
56
137
101
149
52
148
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Earthquake
Verdi, Nevada
Manix
Long Beach
San Bernardino Region
San Jaciento
Tejon Pass Region
Glen Ivy Hot Springs

2.2.3

Date
December 4, 1948
April 10, 1947
March 11, 1933
July 23, 1923
April 21, 1918
October 23, 1916
May 15, 1910

Magnitude
Richter
Scale
6.5
6.2
6.3
6.2
6.8
6.0
6.0

Distance From Site
Miles

Kilometers

89.50
97.58
36.05
39.78
59.66
75.82
42.88

144
157
58
64
96
122
69

Secondary Seismic Hazards
2.2.3.1 Surface Fault Rupture and Ground Shaking
The Upper Duarte Fault has been mapped beneath the southern portion
of the site. The Upper Duarte Fault is a buried fault which is located
mainly on the basis of geophysical surveys and ground-water level data
(Crook et al., 1987). Onsite groundwater data and geophysical data
confirm the presence of the buried fault. Based on the above, we have
established a 50 foot setback from the surface projection of the fault.
Due to the close proximity of known active and potentially active faults,
moderate to severe ground shaking should be expected during the life of
the proposed structures.
2.2.3.2 Inundation and Flooding
According to the City of Azusa General Plan (2004), the site does not lie
within the boundaries of a 100-year flood zone.
2.2.3.3 Liquefaction
Liquefaction is a seismic phenomenon in which loose, saturated, finegrained granular soils behave similarly to a fluid when subjected to highintensity ground shaking. Liquefaction occurs when these ground
conditions exist: 1) Shallow groundwater; 2) Low density, fine, clean
sandy soils; and 3) High-intensity ground motion. Effects of liquefaction
can include sand boils, settlement, and bearing capacity failures below
foundations.
Although depth to historic groundwater is 30 feet and the State of
California Seismic Hazard Zone Map indicates that this site is located
within a liquefaction zone, the potential for liquefaction at the subject site
is low based on recent groundwater depths reported by others.
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2.2.3.4 Seismically Induced Settlement
Ground accelerations generated from a seismic event can produce
settlements in sands or in granular earth materials both above and below
the groundwater table. This phenomenon is often referred to as seismic
settlement and is most common in relatively clean sands, although it can
also occur in other soil materials. The total seismic settlement for the
subject site within the upper 50 feet is in the range of 0.5-inch across the
site. The differential seismic settlement may be taken as 0.25-inch
across a 40 foot span.

2.2.3.5 Shrinkage and Subsidence
Shrinkage of the onsite materials as a result of grading operations is
expected to be in the 5 percent range. However, if crushing of the
oversized onsite alluvial materials is performed and those materials are
used as fill some bulking of those materials is anticipated. The bulking is
estimated to be in the 5 percent range.
The subject site is not within or near an area of known subsidence.
Moderate soil settlement associated with wetting of the site soils is
anticipated. However, the potential for damage to the proposed buildings
as a result of subsidence is considered very low provided the remedial
grading and recommendations presented in this report are implemented
during design and construction of the proposed developments.
2.2.3.6 Lateral Spreading
Seismically induced lateral spreading primarily involves movement of
earth materials due to earth shaking. Lateral spreading is demonstrated
by near-vertical cracks with predominantly horizontal movement of the
soil mass involved. Due to the relatively flat topography and distance
from any slopes, low potential for liquefaction, and the dense nature of
the site soils, the potential for lateral spreading at the subject site is
considered low.
2.2.3.7 Seismically Induced Landslides
The site is relatively flat with an approximate two (2) percent gradient
across the site, the subject site is not located within an area designated
as having potential for landslides. The Vulcan Materials Gravel Quarry,
which is located approximately 100 feet to the south of the site, has been
mapped as having the potential for earthquake induced landsliding. The
quarry slopes are at an approximate gradient of 1:1 (horizontal:vertical).
The Southern Pacific Railroad is located directly south of the site
between the site and the quarry. Based on the distance between the site
and the gradient of the slopes associated with the quarry operations the
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potential for landslide induced hazard at the subject site is considered
negligible.
2.2.3.8 Tsunamis
Given the distance of the subject site to the coast, the site elevation
above sea level, and the absence of nearby waterfront, hazard from a
tsunami is negligible.
2.2.3.9 Seiches
Seiches are rhythmic movement of water within a lake or other enclosed
or semi-enclosed body of water, generally caused by earthquakes.
The site is located approximately 1 mile southwest of the San Gabriel
River spreading grounds and approximately 5 miles southwest of Morris
Reservoir which is located on the San Gabriel River. The subject site is
approximately 30 feet higher than the San Gabriel river which is located
to the west of the site. As such, the hazard from seiches at the site is
considered very low.
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3.0 DISCUSSIONS AND CONCLUSIONS
3.1

General
Based on our field exploration, laboratory testing, and geotechnical engineering analysis,
the four (4) proposed industrial buildings are considered suitable from a geotechnical
viewpoint, provided that the recommendations presented in Section 4.0 of this report are
incorporated into the design and construction phases of the project.
Given the site conditions encountered and the structural total loads, it is our professional
opinion that the structures may be supported on conventional shallow foundations
provided the recommendations presented in Section 4.0 of this report are implemented
in design and construction.
The primary geotechnical conditions affecting the proposed project site development are
presented below. Mitigation measures are presented in section 4.0 of this report.





3.2

The site is situated within a seismically active region.
The southern portion of the site is underlain by the Upper Duarte Fault which
is a buried fault that is located mainly on the basis of geophysical surveys
and ground-water level data. The Upper Duarte Fault has not been zoned
under the Alquist-Priolo Act nor is it listed as an active fault with the California
Geological Survey.
The site is underlain by alluvium generally composed of gravels, cobbles and
boulders in a silty sand matrix. As such, oversized materials are anticipated
to be encountered during grading operations.

Conclusions
Based on our findings and analyses, the subject site is likely to be subjected to moderate
to severe ground shaking due to the proximity of known active and potentially active
faults. This may reasonably be expected during the life of the structures and should be
designed accordingly. In addition, we have established a 50 foot setback from the
surface projection of the buried Upper Duarte Fault which crosses the southern portion
of the site The potential for other geologic hazards such as liquefaction, flooding, seismic
settlement, subsidence, lateral spreading, landslides, and tsunamis and seiches is
considered low to negligible.
The engineering evaluation performed concerning site preparation and the
recommendations presented are based on information provided to us and obtained by
us during our office and fieldwork. In the event that any significant changes are made to
the proposed development, the conclusions and recommendations contained in this
report shall not be considered valid unless the changes are reviewed and the
recommendations of this report are verified or modified in writing by TGR.
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4.0 RECOMMENDATIONS

The geotechnical design recommendations presented in this section are preliminary and are
derived from limited borings and laboratory test data across the site. Details of the proposed
structures are unavailable at this time. These recommendations are for preliminary design and
should be verified or amended as necessary when details of the proposed structure are made
available. Such verification and amendments may require the need for additional subsurface
exploration, laboratory testing and engineering analysis.
4.1

Seismic Design Parameters
When reviewing the 2010 California Building Code the following data should be
incorporated into the design.
Seismic Parameter – 2010 CBC (ASCE 7-5)
Latitude:

34.1416 (Degrees)

Longitude: -117.9282 (Degrees)
MCE:

2% Probability of Exceedance in 50 Years

Site Class: D
Mapped Spectral Acceleration
Ss: 2.660 g (Site Class B)
S1: 0.971 g (Site Class B)
Adjusted/Modified Spectral Response Accelerations:
Site Coefficient Fa: 1.0
Site Coefficient Fv: 1.5
SMs: 2.660 g
SM1: 1.457 g
Design Spectral Response Accelerations:
SDs: 1.774 g
SD1: 0.971 g
The structural consultant should review the above parameters and the 2010 California
Building Code (ASCE 7-5) to evaluate the seismic design.
Conformance to the criteria presented in the above table for seismic design does not
constitute any type of guarantee or assurance that significant structural damage or
ground failure will not occur during a large earthquake event. The intent of the code is
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“life safety” and not to completely prevent damage of the structure, since such design
may be economically prohibitive.

4.2

Foundation Design Recommendations
The four (4) proposed industrial buildings may be supported on shallow foundation.
These recommendations shall be verified or amended once details of the proposed
structures are available.

Shallow Spread Foundation:
An allowable vertical bearing value of 2,200 pounds per square foot (psf) may be used
for design of continuous and pad footings founded on a minimum two (2) feet or ½ the
width of the footing, whichever is greater, of non-expansive engineered fill compacted to
90 percent. Continuous and pad footings should be a minimum 24 inches wide, with a
minimum embedment of 24 inches below lowest adjacent grade.
The above value may be increased by one-third when considering short duration seismic
or wind loads. The reinforcement should be designed by the project structural engineer.
The bottom of any proposed footings adjacent to the existing footing should be at the
same elevation as the bottom of the existing footings. The actual reinforcement shall be
designed by the project structural engineer.
The total and differential settlements due to footing loads are estimated to be on the
order of 1-inch and ½-inch over 40 feet, respectively.
Resistance to lateral loads including wind and seismic forces may be provided by
frictional resistance between the bottom of concrete and the underlying fill soils and by
passive pressure against the sides of the foundations. An allowable coefficient of friction
of 0.40 may be used between concrete foundation and underlying soil. The
recommended allowable passive pressure of the engineered fill may be taken as an
equivalent fluid pressure of 270 pounds per cubic foot (pcf).

4.3

Lateral Earth Pressures
The following soil parameters may be used for the design of retaining wall up to 10 feet
high with level backfill:

Conditions
Active (Level)
At Rest
Passive

Equivalent Fluid Pressure (psf/ft)
On-Site Materials
40
60
270 (maximum 2500 psf)
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Unrestrained retaining wall, such as a cantilever wall, the active earth pressure may
be used.



Any import backfill shall be granular non-expansive select fill, with a minimum sand
equivalent of 30, tested and approved by TGR prior to backfill.



Retaining walls shall also be designed for a seismic uniform lateral load of 21H2
pounds for level backfill. The seismic load shall be applied at a distance of 0.6H
above the base of the wall.



An allowable coefficient of friction between properly compacted on-site fill soil and
concrete of 0.40 may be used with the dead-load forces.



Passive pressure and frictional resistance could be combined in determining the total
lateral resistance. However, one of them shall be reduced by 50 percent.



The passive pressure in the upper 6 inches of soil not confined by slabs or pavement
should be neglected.

Retaining structures should be provided with a drainage system to prevent buildup of
hydrostatic pressure behind the walls. Provisions should be made to collect and dispose
of excess water away from the wall. Wall drainage may be provided by a perforated pipe
encased in gravel or crushed rock and enclosed by geo-synthetic filter fabric. We do not
recommend omitting the drains behind walls. Typical retaining wall backfill and subdrain
detail is presented on Figure 6, attached.
In addition to the above lateral forces due to retained earth, surcharge due to
improvements, such as an adjacent structure, should be considered in the design of the
retaining wall. A minimum vertical surcharge load of 300 psf should be used in design of
walls due to adjacent traffic unless the traffic is kept at least 10 feet from the walls.
Loads applied within a 1:1 projection from any surcharging structure on the stem of the
wall shall be considered as lateral surcharge. For uniform lateral surcharge conditions
applied to free-to-deflect walls and restrained walls, we recommend utilizing a minimum
horizontal load equal to 33 percent and 50 percent of the vertical load, respectively, and
should be applied uniformly over the entire height of the wall. This horizontal load should
be applied below the 1:1 projection plane. To minimize the surcharge load from an
adjacent footing, deepened footings may be considered.
Retaining wall footings should have a minimum embedment of 24 inches below the
lowest adjacent grade unless deeper footings are needed for other reasons. The
retaining walls footings shall be supported on a minimum 2 feet of compacted
engineered-fill compacted to a minimum 90 percent relative compaction as per ASTM
D1557. Retaining wall subgrade shall be prepared as recommended in Section 4.7.3.

4.4

Cement Type and Corrosion
Concrete used should be designed in accordance with the provisions of ACI 318, Section
4.3 and Section 4.4 (Section 1904.3 and Section 1904.4 of the 2010 California Building
Code) for reinforced concrete exposed to soils containing negligible sulfate exposure.
This should be further confirmed for each building at the conclusion of grading.

12-4026
TGR does not practice corrosion engineering. If needed, a qualified specialist should
review the site conditions and evaluate the corrosion potential of the site soil to the
proposed improvements and to provide the appropriate corrosion mitigations for the
project.

4.5

Expansion Potential
The site subsurface soil consists of sandy and gravelly soils having negligible expansion
potential. However, any import backfill materials should have Very Low expansion
potential (EI<20). The expansion potential of import materials shall be evaluated per
ASTM D 4829 prior to importing any backfill materials to confirm the recommendations
of this report.

4.6

Slab-on-Grade Design
Building
Slabs-on-Grade which will receive relatively light loads on very low expansive soils
should be a minimum of 5 inches thick and reinforced with a minimum of No. 3
reinforcing bar on 18-inch centers in two horizontally perpendicular directions.
Reinforcing should be properly supported to ensure placement near the vertical midpoint
of the slab. "Hooking" of the reinforcement is not considered an acceptable method of
positioning the steel. The structural engineer shall design the slab for any anticipated
heavy loads (e.g. Forklift, racking system, etc.)
Concrete used in the slab construction should be the same as indicated in Section 4.5 of
this report. Exterior slabs should not be structurally connected to the buildings.
Recommendation for the preparation of the slab subgrade is presented in Section 4.7.3
of this report. Prior to placement of concrete, the subgrade soils should be moistened to
near optimum moisture content and verified by our field representative.
In areas where dampness of the floor slab would be undesirable, the slab should be
underlain by an impermeable polyethylene membrane (Stego Wrap, Moistop Plus, or
any equivalent meeting the requirements of ASTM D1745) as a capillary break. The
membrane should have at least a 10-mil. thickness and overlain by a minimum of 2-inch
thick layer of moistened (not saturated) sand to both protect the membrane and provide
proper concrete curing. The polyethylene membrane joints should be lapped not less
than 6 inches.
To prevent warped, curled, or bubbled floor coverings, the moisture emission through
the concrete and the alkalinity/ pH, and relative humidity of the concrete should meet the
flooring or adhesive manufacturer’s recommendations and requirements. Concrete floors
to receive resilient flooring should be prepared in accordance with ASTM F710-03.
Unless a qualified specialist is retained for the flooring design, the above should be
incorporated in the design and construction of concrete floors to receive resilient flooring.
Flatwork
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Slab-on-Grade for flatwork which will receive relatively light loads on very low expansive
soils should be a minimum of 4-inches thick and reinforced with a minimum of No. 3
reinforcing bar on 24-inch centers in two horizontally perpendicular directions.
Reinforcing should be properly supported to ensure placement near the vertical midpoint
of the slab. "Hooking" of the reinforcement is not considered an acceptable method of
positioning the steel. Construction joints shall be placed at every 8 feet or as
recommended by the project civil engineer.

4.7

Site Development Recommendations
4.7.1

General
During earthwork construction, all site preparation and the general procedures of
the contractor should be observed on a full time basis. The fill should be
selectively tested, the cuts, the shoring, construction of foundations, pavement,
and utility trenches should be observed by a representative of TGR. If unusual or
unexpected conditions are exposed in the field, they should be reviewed by this
office and if warranted, modified and/or additional recommendations will be
provided.

4.7.2

Clearing
Within the proposed development, all surface vegetation, trash, demolition
debris, asphaltic concrete, and portland cement concrete, if encountered, should
be cleared and removed from the proposed site.
Underground utilities and storage tanks, if encountered, shall be removed. The
removal is subject to state law as regulated by County or City Health and/or Fire
Department agencies. If storage tanks containing hazardous or unknown
substances are encountered, the proper authorities must be notified prior to any
attempts at removing such objects.
Any water wells, if encountered during construction, should be exposed and
capped in accordance with the requirements of the regulating agencies.
Depressions resulting from the removal of objects encountered as mentioned
above should be backfilled with properly compacted material under the
observation of the geotechnical consultant.

4.7.3

Grading
All grading should conform to the guidelines presented in the California Building
Code (2010 edition), except where specifically superseded in the text of this
report. Prior to grading, TGR’s representative should be present at the preconstruction meeting to provide grading guidelines, if needed, and review any
earthwork.
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Earthwork is anticipated to include remedial grading, excavations for shallow
foundations, temporary excavations for underground utilities, cutting and placing
fill, and backfilling.
Based on our explorations, the site appears to be underlain with low to
moderately compressible and collapsible alluvial soils to approximate depths of 2
feet below existing grade. Remedial grading is recommended for the proposed
structural fill areas, for exterior concrete flatwork or other improvement areas,
pavement areas, and cut/fill transitions.
Building pads should be over excavated a minimum depth of two (2) feet below
bottom of the footings or ½ the width of the footing, whichever is deeper. The
depth of the excavation and the exposed over excavation bottom should be
observed and approved by TGR. Based on field observed conditions deeper
removals may be necessary. Prior to placement of engineered fill lifts, the
exposed bottom should be scarified approximately 12 inches and compacted to a
minimum of 90 percent relative compaction per ASTM D1557 utilizing heavy
vibratory compaction equipment. Subsequently, the building pads should be
constructed by placement of compacted engineered lifts to proposed grade. The
lifts should be placed and compacted to 90 percent relative compaction at near
optimum moisture content.
The lateral extent of the remedial grading should extend beyond the limits of the
proposed building pads to a minimum distance equal to the depth of the
excavation or five (5) feet whichever is greater.
Flatwork
The subgrade for exterior concrete slabs, curb and gutters, and sidewalks should
be excavated a minimum of one (1) foot below existing grade or one (1) foot
below proposed grade, whichever is deeper. The exposed bottom should be
observed and approved by TGR. Subsequently, the bottom should be scarified
approximately 12 inches, moisture conditioned and compacted to minimum 90
percent relative compaction with heavy vibratory compaction equipment.
Pavement
Pavement subgrade should be over excavated a minimum of one (1) foot from
existing grade or one (1) foot below proposed grade, whichever is deeper. The
exposed bottom should be observed and approved by TGR prior to placement of
any engineered fill. Subsequently, the bottoms should be scarified a minimum of
12 inches, moisture conditioned and compacted to minimum 90 percent relative
compaction at near optimum moisture content
utilizing
heavy
vibratory
compaction equipment. The excavation should then be backfilled with compacted
engineered fill to proposed subgrade. The upper foot of subgrade should
be compacted to 95 percent relative compaction at near optimum moisture
content. Fill lifts should not exceed 6 inches in compacted thickness.
The depth of over-excavations should be reviewed by the Geotechnical
Consultant during the actual construction. Deeper over-excavation may be
required if unusual site conditions are encountered. Any subsurface obstruction
buried structural elements, and unsuitable material encountered during grading,
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should be immediately brought to the attention of the Geotechnical Consultant for
proper exposure, removal and processing.

4.7.4

Fill Placement
Prior to any fill placement TGR should observe the exposed surface soils. The
site soils may be re-used as engineered fill provided they are free of organic
content, debris, and particle size greater than 3-inches. Fill shall be moistureconditioned to near optimum moisture content, and compacted to a minimum
relative compaction of 90 or 95 percent in accordance with ASTM D1557. Any
soils imported to the site for use as engineered fill should be predominantly
granular and non-expansive (Expansion Index less or equal to 20) and approved
by TGR Geotechnical, Inc. prior to importing.
Based on our investigation, it is anticipated that significant quantities of oversized
material (particles greater than 12 inches requiring special handling for disposal
may be encountered during construction. Oversized material between 12 and 24
inches may be placed in areas of deep fill at depths below anticipated
excavations (i.e. footings, utility trenches, etc.). Oversized material greater than
24 inches should be disposed of, either as landscape material or by removal from
the site. Alternatively, oversized material may be crushed and mixed with soil to
be used as fill. When placing fill with significant quantities of rock, it is essential
that complete flooding occurs during grading to wash finer particles of soil into
the voids between the rock.
4.7.5

Compaction
Prior to fill placement, the exposed surface should be scarified to a minimum
depth of twelve (12) inches, fill placed in six (6) inches loose lifts if cohesionless
and eight (8) inches loose lifts if cohesive fill, moisture conditioned to near
optimum for cohesionless fill or a maximum of 120 percent over optimum
moisture for cohesive fill, and compacted to a minimum relative compaction of 90
or 95 percent in accordance with ASTM D1557.

4.7.6

Temporary Excavations
Temporary construction excavations are anticipated. Soils may be cut vertically
without shoring to a depth of approximately four (4) feet below adjacent grade.
Some caving may be anticipated due to the presence of oversize material. For
deeper cuts, the slopes should be properly shored or sloped back to at least
1.5H:1V (Horizontal:Vertical) or flatter. The exposed slope face should be kept
moist (but not saturated) during construction to reduce local sloughing. No
surcharge loads should be permitted within a horizontal distance equal to the
height of cut from the toe of excavation unless the cut is properly shored.
Excavations that extend below an imaginary plane inclined at 45 degrees below
the edge of any nearby adjacent existing site facilities should be properly shored
to maintain foundation support for the adjacent structures.
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Excavation adjacent to existing footings should have a minimum 5 feet to daylight
from the top of the existing footings. As an alternative, shoring or underpinning of
existing footings is recommended.
Temporary shoring may be required for those excavations where temporary
slope cuts as specified above are not feasible. Temporary cantilever shoring
should be designed to resist an active earth pressure of 35 pounds per cubic foot
equivalent fluid pressure for level conditions behind shoring. The design of
shoring should also include surcharge-loading effects of existing structures and
anticipated traffic, including construction equipment, when loading is within a
distance from the shoring equal to the depth of excavation. All excavations
should conform to CAL-OSHA and local safety codes.

4.8

Trenching
All excavations should conform to CAL-OSHA and local safety codes. Any underground
utilities located within a 1:1 (horizontal:vertical) projection from the edge of the footing
should be designed for footing surcharge load.

4.9

Drainage
Positive site drainage should be maintained at all times. Drainage should not flow
uncontrolled down any descending slopes or retaining walls. Water should be directed
away from foundations and not allowed to pond and/or seep into the ground. Pad
drainage should be directed towards street/parking or other approved areas. Roof
drainage should be controlled and should outlet a minimum of 10 feet from the proposed
structure or into an approved subsurface drainage system.

4.10

Utility Trench Backfill
All utility trench backfill in structural areas and beneath hardscape features should be
brought to near-optimum moisture content and compacted to a minimum relative
compaction of 90 percent of the laboratory standard. Flooding/jetting is not considered
acceptable in remedial grading areas.
For all utility trenches located in non remedial grading non-structural areas and situated
a minimum lateral distance of ten (10) feet from structures, we recommend that the utility
bedding may be flooded/jetted and compacted with vibratory compaction equipment to a
minimum 90 percent relative compaction per ASTM D1557.
Removal and backfill for utility trenches shall extend a minimum of two feet in all
directions from the outside diameter of the utility.
Sand backfill, (unless trench excavation material), should not be allowed in parallel
exterior trenches adjacent to and within an area extending below a 2:1 plane projected
from the outside bottom edge of the footing. All trench excavations should minimally
conform to CAL-OSHA and local safety codes.
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Due to the presence of rock it is suggested that areas of proposed underground utilities
be over excavated to a minimum of 12 inches below the bottom of and on either side of
the proposed utilities to prevent over breaking or loosening of the rock during trench
excavation by the underground utility contractor.

4.11

Preliminary Pavement Design
The Caltrans method of design was utilized to develop the following asphalt pavement
section. The section was developed based on an assumed “R-Value” of 60 for
compacted site subgrade soils. The R-value should be reconfirmed at the time of
grading.
A traffic index of 4.5, 5, 6, and 7 were assumed for use in the evaluation of automobile
parking stalls and driveways, truck driveways and loading dock apron, respectively. The
traffic indices are subject to approval by controlling authorities and shall be approved by
the project civil engineer.

Pavement
Utilization

Traffic
Index

Asphalt
(Inch)

Aggregate
Base (Inch)

Total
(Inch)

PCC

Aggregate
Base (Inch)

Total
(Inch)

Parking
Stalls

4.5

3.0

4.0

7.0

--

--

--

5.0

3.0

4.0

7.0

--

--

--

6.0

3.0

6.0

9.0

--

--

--

7.0

4.0

6.0

10.0

6.0

4.0

10.0

Auto
Driveways
Truck
Driveways
Loading
Dock

Aggregate base material should consist of Crushed Aggregate Base complying with the
specifications in Section 200.2.2 of the current “Standard Specifications for Public Works
Construction” and should be compacted to at least ninety-five (95) percent of the
maximum dry density (ASTM D1557). The surface of the aggregate base should exhibit
a firm and unyielding condition just prior to the placement of asphalt concrete paving.
The pavement subgrade should be constructed in accordance with the recommendation
presented in Section 4.7.3 of this report.
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5.0
5.1

SUPPLEMENTAL SERVICES

Regulatory Agencies Review
This report may be subject to review by regulatory agencies or others. In some
instances, the reviewing agency may have questions, comments, or additional
requirements that may results in additional services beyond the agreed upon scope of
our services. TGR shall respond to the regulatory agency as set forth in the “Limitations”
section of this report.

5.2

Geotechnical Review of Plans
All grading plans, foundation plans, and specifications should be reviewed and accepted
by the geotechnical consultant during design development to ensure that all
recommendation and the intent of this report is implemented. If this firm is not granted
the privilege of reviewing the plans and specifications, this firm is not responsible for
misinterpretation of the recommendation given in this report.

5.3

Geotechnical Observation/Testing During Construction
TGR is very familiar with the site conditions and the geotechnical/geologic aspects of the
proposed development. We recommend that TGR be retained to provide geotechnical
observation and testing services during construction to observe compliance with the
design and specifications, and to allow any design changes in the event that site
conditions differ from those anticipated in this report.
Observation and/or testing should be performed at the following stages:

During remedial grading, cut and fill placement;

After shallow foundation excavation and prior to placing steel and concrete;

During pavement construction;

Underground utility trench backfill;

During placement of backfill for retaining walls;

Prior to importing any materials for site grading the geotechnical consultant
shall observe and test the materials;

When any unusual soil conditions are encountered during any construction
operation subsequent to issuance of this report.
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6.0

LIMITATIONS

This report has been prepared for the exclusive use of Xebec Realty Partners, its
successors and assigns, and any lender to any of them and their design consultants
relative to the design and construction of the proposed development in the City of Azusa,
California.
TGR considered a number of unique, project-specific factors when establishing the scope
of services for this project and report. This report has not been prepared for use by other
parties, and may not contain sufficient information for purposes of other parties.
The Owner or his representatives should make sure that the information and
recommendations contained in this report are brought to the attention of the project
engineers and architects and incorporated into the plans, and that necessary steps are
taken to confirm that the contractors carry out such recommendations in the field.
Our findings and recommendations were obtained in accordance with generally accepted
current professional principles and local practice in geotechnical engineering and reflect
our best professional judgment. We make no other warranty, either express or implied.
The findings contained in this report are based upon our evaluation and interpretation of
the information obtained from the limited number of test borings and the results of
laboratory testing and engineering analysis. As part of the engineering analysis it has
been assumed, and is expected, that the geotechnical conditions that exist across the
area of study are similar to those encountered in the borings. However, no warranty is
expressed or implied as to the conditions at locations or depths other than those
explored. Should any conditions encountered during construction differ from those
described herein, this office should be contacted immediately for recommendations prior
to continuation of work.
This office should be notified should any of the following, pertaining to the final site
development, occur:
1. Altered function of the proposed structures.
2. Changes in structures elevation, configuration, location, orientation,
weight, and any changes in the grades within the limit of the construction
site.
3. Final plans for site development indicate utilization of areas not originally
proposed for construction.
4. The site is not developed within 12 months following the date of this
report.
Should any of the above occur, this office should be notified and provided with finalized
plans of site development for our review to enable us to provide the necessary
recommendations for additional work and/or updating of the report. Any charges for
such review and necessary recommendations would be at the prevailing rate at the time
of performing review work.
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The findings and conclusions of this report may be affected by the passage of time, by
manmade events such as construction on or adjacent to the site, or by natural events
such as floods, earthquakes, and slope instability or groundwater fluctuations. If the site
is not developed within 12 months, it is recommended that TGR be contracted to ensure
that the recommendation remains applicable.
Misinterpretation of this report by other design team members may result in costly
problems. The risk could be lowered by retaining TGR to confer with appropriate
members of the design team after submitting the report. Contractors can also
misinterpret a geotechnical engineering or geologic report. The risk could be lowered by
retaining TGR to participate in pre-bid and preconstruction conferences, and by
providing construction observation.
Our geotechnical recommendations are not intended to direct the contractor’s
procedures, methods, schedule or management of the site work. The contractor is solely
responsible for job site safety and for managing construction operations to minimize
risks to on-site personnel and to adjacent properties.
These findings and recommendations are, however, dependent on the above
assumption of uniformity and upon proper quality control of fill placed and foundations
installed. Geotechnical observations and testing should be provided on a continuous
basis during grading at the site to confirm design assumptions and to verify conformance
with the intent of our recommendations. If parties other than TGR Geotechnical Inc. are
engaged to provide geotechnical services during construction, they must be informed
that they will be required to assume complete responsibility for the geotechnical phase of
the project by concurring with the recommendations in this report or providing alternative
recommendations. TGR cannot assume responsibility or liability for this report’s
recommendations if we do not perform construction observation. Retaining TGR for
construction observation for this project is the most effective method of managing the
risks associated with unanticipated conditions.
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Terrace Drain

Water Proofing
Per Design Engineer

12"
Wall Height or Heel Width
(whichever is greater)

Granular Backfill with S.E. > 30
(Approved By Soils Engineer)
Miradrain or Equivalent may be
Installed as an Alternate to
Granular Backfill

Filter Fabric
(See Note 4)
Weep Holes
(See Note 5)
4" Perforated Pipe and Gravel
(See Notes 2 and 3)
6" MIN

GENERAL NOTES





Waterproofing should be provided where moisture through the wall is undesirable.
Waterproofing of the wall is not under the purview of the geotechnical engineer.
All drains should have a minimum 1% gradient.
The subdrain should have a 4-inch diameter solid pipe outlet discharging to a suitable disposal area and shall be
designed by the project engineer. The subdrain pipe shall be accessible for cleaning.
 Other subdrain backfill options are subject to review by the geotechnical engineer and may involve modification
of the design parameters.

NOTES
1. The granular backfill should have a sand equivalent of 30 or greater and shall be non expansive. As an
alternate Miradrain or equivalent may be installed behind the wall to prevent buildup of hydro-static pressure.
2. One (1) cubic foot per foot of 1/4 to 1-1/2 inch gravel wrapped in filter fabric.
3. Pipe shall be ABS SDR35 or PVC Schedule 40 or equivalent with 3/8 inch perforations. Pipe shall be installed
with performations down.
4. The filter fabric shall be Mirafi 140NC or equivalent.
5. Weepholes shall be a minimum 3-inch in diameter and spaced no more than 10 foot on center. The weepholes
shall drain appropriately so as not to adversely impact any foundations. This shall be designed by the project
engineer. As an alternate the subdrain shall have a suitable outlet.
6. Final retaining wall plans should be reviewed and approved by the geotechnical engineer.

NOT TO SCALE

TYPICAL RETAINING WALL
BACKFILL AND SUBDRAIN DETAIL
FOR WALLS UP TO 10 FEET HIGH
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APPENDIX B
BORING AND TRENCH LOGS BY TGR
AND
BORING LOGS BY GEOSYNTEC CONSULTANTS

LOG OF EXPLORATORY BORING GB-01

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Surface is 4.5-inches of asphalt over 7-inches of aggregate base.

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Gravel and large cobbles, large 5-inch diameter cobble of igneous
origin. Silty sand matrix around gravel and cobbles.
Refusal at 2 foot below ground surface due to large clast size
Total Depth: 2' bgs
No Samples due to refusal
No Groundwater encountered

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-1

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-02

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Surface was 5-inches of Asphalt over 7-inches of aggregate base
Gravel and cobbles, dark brown silty sand matrix

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Total Depth: 2' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-2

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-03

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

14

90

SUMMARY OF SUBSURFACE CONDITIONS

Surface is fill material, silty sand with gravel, dry, brown

8

ML

Silty SAND- with gravel, moist, tan
Refusal- cobble in shoe

5
>50

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Silty, Sandy GRAVEL, slightly moist, 6- to 8- inch cobbles.
Predominately 2-inch, subrounded to subangular clasts.
SILT- with gravel, moist, dark brown

SM

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-3

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-04

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Surface covered in crushed rock, approximately 3- to 4- inches in
diameter. Approximately 1-inch of asphalt below crushed rock.
Sandy SILT- moist, dark brown, fine sand

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

>50

ML

SILT- dark greenish grey, moist, interbedded with orangey brown,
moist, fine sand.
COBBLES- in dark brown silty matrix. Subrounded to rounded,
3-inch cobbles
Total Depth: 3 feet bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-4

9

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-05

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Surface- covered in crushed rock, 3- to 4- inch diameter over 2.5inches of asphalt
Sandy SILT- slightly moist, light brown
Cobbles in Silty SAND- 5-inch diameter metamorphic clast
Refusal at 1.5 feet
Total Depth: 1.5' due to refusal
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-5

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

Logged By:
S.Mark
Project Engineer:
Drill Type:
CME 75, Hollow Stem Auger
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-06

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

6

111

2

132

SUMMARY OF SUBSURFACE CONDITIONS

Surface- 3-inches of asphalt over 5-inches of base.
Silty SAND- moist, orangey brown.
Silty SAND- brown, moist, firm
20

SM

33

SM

5

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

>50

SAND- gravelly and silty, tan, moist

GRAVEL with Cobbles- 1.5-inch to 4-inch diameter cobbles in
cuttings with brown, moist, silty sand matrix
Refusal at 9'
Total Depth: 9 feet bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-6

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

Logged By:
S.Mark
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-07

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Surface- crushed rock, 3-inch to 4-inch diameter, over light brown,
dry, sandy SILT
Silty SAND- brown, moist, firm
Total Depth: 2' due to refusal
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-7

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-08

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Surface- Sandy SILT- light brown, dry, cobbles and gravel present,
some vegetation
Cobbles- 4-inch to 7-inch diameter removed from boring. Refusal at
1 foot bgs.
Total Depth: 1 foot
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-8

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-09

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Surface- Sandy SILT- light brown, dry, firm, gravel and cobbles
present
Cobbles- 4-inch to 7-inch diameter cobbles removed from boring, in
silty SAND matrix. Refusal at 2-feet.
Total Depth: 2' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-9

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-10

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Surface- Sandy SILT- with gravel and vegetation, light brown, dry,
firm
Cobble- 12-inches in diameter removed from boring
Silty SAND- brown, moist, gravelly.
Refusal at 2.5 feet
Total Depth: 2.5' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-10

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

Logged By:
S.Mark
Project Engineer:
Drill Type:
CME 75, Hollow Stem Auger
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-11

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

4

118

SUMMARY OF SUBSURFACE CONDITIONS

Surface- 3-inch to 4-inch diameter crushed rock, over Sandy SILT,
light brown, dry, firm

20

5

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

>50

SM

Silty SAND with Gravel- brown, moist, predominately fine grained with
large 3-inch diameter clasts of igneous rock
Sitly SAND with Gravel- brown, moist, predominately fine grained,
cobbles present
Refusal at 5.5'.
Total Depth: 5.5' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-11

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-12

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Surface- 4-inch thick asphalt over 2.5-inches of base
Silty, Sandy GRAVEL- subangular to subrounded clasts 1-inch to
4-inches in diameter with silty matrix. Rig chatter.
Refusal at 4 feet bgs

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Total Depth: 4' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-12

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-13

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

9
2

128

2

126

SUMMARY OF SUBSURFACE CONDITIONS

29

ML

>50

SP

5

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Shelby
Tube

Surface- 3-inches of asphalt over 2-inches of base
Sandy SILT- brown, moist, gravelly
Silty SAND- brown, moist, gravel to cobbles ranging in diameter from
1-inch to 3-inches
Sandy SILT- brown, moist, fine sand, gravel to cobbles,
grades to Silty SAND with gravel- medium to coarse grained sand,
brown, moist.
Silty SAND with Gravel- brown, moist, firm.
Grades to SAND with Gravel- coarse to medium grained sand, minor
amounts of silt, moist, subangular to subrounded clasts up to
3-inches in diameter.
Large Cobble in sampler, Refusal at 6 feet bgs.
Total Depth: 6' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-13

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-14

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Surface- 4-inches of asphalt over 5-inches base
Silty SAND- brown, moist, firm

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

>50

No Recovery for sample, igneous cobble in sampler. Refusal at 3'.
Total Depth: 3' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-14

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

Logged By:
S.Mark
Project Engineer:
Drill Type:
CME 75, Hollow Stem Auger
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-15

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

Surface- 3" asphalt over 2" base
Silty SAND- brown, moist, firm
GRAVEL- cobbles in Silty SAND matrix. Refusal at 2' bgs.
Total Depth: 2' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-15

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

Logged By:
S.Mark
Project Engineer:
Drill Type:
CME 75, Hollow Stem Auger
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

LOG OF EXPLORATORY BORING GB-16

Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

8

126

SUMMARY OF SUBSURFACE CONDITIONS

Surface- maintained grass.
Silty SAND with Gravel- brown, moist, subangular to subrounded.

18

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

5

SM

SAND- fine to coarse grained, moist, brown, some gravel, irrigation
line debris in boring
Refusal at 5', no sample recovered
Total Depth: 5' bgs
No Groundwater encountered
Boring backfilled with soil cuttings

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1-16

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Drive Sample

Bulk Sample

Graphic Log

Depth
(ft)

FIELD RESULTS

S.Mark
Logged By:
Project Engineer:
CME 75, Hollow Stem Auger
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Dry Density,
(pcf)

12-4026
Xebec Azusa
3/25/13 - 3/25/13

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 1

12-4026

APPENDIX C
LABORATORY TEST RESULTS

12-4026

APPENDIX C
LABORATORY TESTING PROCEDURES AND TEST RESULTS
Moisture and Density Determination Tests: Moisture content and dry density determinations
were performed on relatively undisturbed samples obtained from the test borings. The results of
these tests are presented in the boring logs. Where applicable, only moisture content was
determined from "undisturbed" or disturbed samples.
Maximum Density Tests: The maximum dry density and optimum moisture content of typical
materials were determined in accordance with ASTM Test Method D1557. The results of these
tests are presented in the test data and in the table below:
Sample Location

Sample Description

Maximum Dry
Density (Pcf)

Optimum Moisture
Content (%)

GB-16 @ 0-5 feet

Brown Sand

111.0

12.5

GB-13 @ 2.5-5
feet

Brown Silty Sand with some
rock and gravel

127.5

8.5

Consolidation/Collapse Tests: Consolidation tests were performed on selected, relatively
undisturbed rings samples. Samples were placed in a consolidometer and loads were applied in
geometric progression. The percent consolidation for each load cycle was recorded as the ratio
of the amount of vertical compression to the original 1-inch height. The consolidation pressure
curves are presented in the test data.
Soluble Sulfates: The soluble sulfate contents of selected samples were determined by
standard geochemical methods. The test results are presented in the table below:
Water Soluble Sulfate
Potential
Sulfate
in
Soil
Sample Location
Sample Description
Content
Degree of
(% by Weight)
(ppm)
Sulfate
Attack*
GB-6 @ 0-5 feet

Light Brown Silty Sand

0.0284

284

Negligible

GB-13 @ 2.5-5
feet

Light Brown Silty Sand

0.0078

78

Negligible

* Based on the current version of ACI 318 Building Code, Table No. 4.3.1, Requirement for
Concrete Exposed to Sulfate-Containing Solutions.

Direct Shear Tests: Direct shear tests were performed on selected remolded and/or
undisturbed samples, which were soaked for a minimum of 24 hours under a surcharge equal to
the applied normal force during testing. After transfer of the sample to the shear box, and
reloading the sample, pore pressures set up in the sample due to the transfer were allowed to
dissipate for a period of approximately 1-hour prior to application of shearing force. The
samples were tested under various normal loads, a motor-driven, strain-controlled, direct-shear
testing apparatus at a strain rate of less than 0.001 to 0.5 inches per minute (depending upon
the soil type). The test results are presented below and in the test data.

II
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Sample Location

Sample Description

Friction
Angle
(degrees)

Apparent
Cohesion (psf)

GB-6 @ 2.5 feet

Light Brown Silty Sand

30

20

GB-13 @ 2.5 feet

Brown Silty Sand with
some gravel and rock

30

100

All samples were soaked to 100 percent saturation.

II

4,000

3,500

3,000

SHEAR STRENGTH, psf

2,500

2,000

1,500

1,000

500

0
0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

US DIRECT SHEAR 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

NORMAL PRESSURE, psf

Specimen Identification

Classification

MC%

c

GB-06

2.5

Sand

104

21

20

30

GB-13

2.5

Silty Sand

118

13

100

30

3037 S. Harbor Blvd.
Santa Ana, CA
Telephone:
Fax:

DIRECT SHEAR TEST
Project Number: 12-4026
Project Name: Xebec Azusa

0.0

0.5

1.0

STRAIN, %

1.5

2.0

2.5

3.0

3.5

US CONSOL STRAIN 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 4/25/13

4.0
0.1

1

10

STRESS, Ksf

Specimen Identification

Classification

GB-06

5.0

Silty Sand with Gravel

GB-13

5.0

Silty Sand with Gravel

3037 S. Harbor Blvd.
Santa Ana, CA
Telephone:
Fax:

MC%

CONSOLIDATION TEST
Project Number: 12-4026
Project Name: Xebec Azusa

ANAHEIM TEST LABORATORY
3008 ORANGE AVENUE
SANTA ANA, CALIFORNIA 92707
PHONE (714) 549-7267
TO:
DATE: 3/28/13
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APPENDIX D
EQFAULT RESULTS

***********************
*
*
*
E Q F A U L T
*
*
*
*
Version 3.00
*
*
*
***********************
DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 12-4026
DATE: 03-29-2013
JOB NAME: Azusa Xebec
CALCULATION NAME: Analysis
FAULT-DATA-FILE NAME: CGSFLTE.DAT
SITE COORDINATES:
SITE LATITUDE: 34.1416
SITE LONGITUDE: 117.9282
SEARCH RADIUS:

100

mi

ATTENUATION RELATION:
3) Boore et al. (1997) Horiz. - NEHRP D (250)
UNCERTAINTY (M=Median, S=Sigma): M
Number of Sigmas: 0.0
DISTANCE MEASURE: cd_2drp
SCOND:
0
Basement Depth: 5.00 km
Campbell SSR:
Campbell SHR:
COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED:

CGSFLTE.DAT

MINIMUM DEPTH VALUE (km):

0.0

--------------EQFAULT SUMMARY
------------------------------------------DETERMINISTIC SITE PARAMETERS
----------------------------------------------------------------------------------------------------------|
|ESTIMATED MAX. EARTHQUAKE EVENT
| APPROXIMATE |------------------------------ABBREVIATED
|
DISTANCE
| MAXIMUM |
PEAK
|EST. SITE
FAULT NAME
|
mi
(km) |EARTHQUAKE|
SITE
|INTENSITY
|
| MAG.(Mw) | ACCEL. g |MOD.MERC.
================================|==============|==========|==========|=========
SIERRA MADRE
|
0.7(
1.1)|
7.2
|
0.821 |
XI
RAYMOND
|
3.9(
6.2)|
6.5
|
0.421 |
X
PUENTE HILLS BLIND THRUST
|
4.0(
6.5)|
7.1
|
0.566 |
X
CLAMSHELL-SAWPIT
|
4.3(
7.0)|
6.5
|
0.398 |
X
SAN JOSE
|
5.3(
8.6)|
6.4
|
0.340 |
IX
WHITTIER
|
9.4( 15.1)|
6.8
|
0.243 |
IX
CUCAMONGA
| 10.1( 16.2)|
6.9
|
0.297 |
IX
VERDUGO
| 10.3( 16.6)|
6.9
|
0.292 |
IX
UPPER ELYSIAN PARK BLIND THRUST | 10.8( 17.4)|
6.4
|
0.217 | VIII
CHINO-CENTRAL AVE. (Elsinore)
| 12.2( 19.6)|
6.7
|
0.233 |
IX
HOLLYWOOD
| 17.3( 27.9)|
6.4
|
0.154 | VIII
SAN ANDREAS - Cho-Moj M-1b-1
| 20.8( 33.4)|
7.8
|
0.231 |
IX
SAN ANDREAS - Mojave M-1c-3
| 20.8( 33.4)|
7.4
|
0.187 | VIII
SAN ANDREAS - 1857 Rupture M-2a | 20.8( 33.4)|
7.8
|
0.231 |
IX
SAN ANDREAS - Whole M-1a
| 20.8( 33.4)|
8.0
|
0.256 |
IX
SIERRA MADRE (San Fernando)
| 22.9( 36.9)|
6.7
|
0.146 | VIII
SAN GABRIEL
| 23.5( 37.9)|
7.2
|
0.153 | VIII
SAN JACINTO-SAN BERNARDINO
| 25.0( 40.3)|
6.7
|
0.112 |
VII
NEWPORT-INGLEWOOD (L.A.Basin)
| 25.6( 41.2)|
7.1
|
0.136 | VIII
ELSINORE (GLEN IVY)
| 25.9( 41.7)|
6.8
|
0.115 |
VII
SAN ANDREAS - SB-Coach. M-2b
| 26.7( 42.9)|
7.7
|
0.181 | VIII
SAN ANDREAS - San Bernardino M-1| 26.7( 42.9)|
7.5
|
0.163 | VIII
SAN ANDREAS - SB-Coach. M-1b-2 | 26.7( 42.9)|
7.7
|
0.181 | VIII
SANTA MONICA
| 28.3( 45.6)|
6.6
|
0.118 |
VII
NORTHRIDGE (E. Oak Ridge)
| 29.0( 46.7)|
7.0
|
0.143 | VIII
CLEGHORN
| 29.0( 46.7)|
6.5
|
0.090 |
VII
SAN JOAQUIN HILLS
| 30.9( 49.7)|
6.6
|
0.110 |
VII
PALOS VERDES
| 33.2( 53.5)|
7.3
|
0.124 |
VII
MALIBU COAST
| 34.7( 55.9)|
6.7
|
0.106 |
VII
SANTA SUSANA
| 34.8( 56.0)|
6.7
|
0.106 |
VII
NEWPORT-INGLEWOOD (Offshore)
| 38.0( 61.2)|
7.1
|
0.100 |
VII
NORTH FRONTAL FAULT ZONE (West) | 39.6( 63.7)|
7.2
|
0.125 |
VII
HOLSER
| 40.0( 64.4)|
6.5
|
0.086 |
VII
SAN JACINTO-SAN JACINTO VALLEY | 40.6( 65.4)|
6.9
|
0.086 |
VII
SIMI-SANTA ROSA
| 44.6( 71.8)|
7.0
|
0.102 |
VII
ANACAPA-DUME
| 45.1( 72.6)|
7.5
|
0.132 | VIII
OAK RIDGE (Onshore)
| 47.8( 77.0)|
7.0
|
0.097 |
VII
ELSINORE (TEMECULA)
| 47.8( 77.0)|
6.8
|
0.072 |
VI
SAN ANDREAS - Carrizo M-1c-2
| 50.8( 81.8)|
7.4
|
0.094 |
VII
SAN CAYETANO
| 51.8( 83.4)|
7.0
|
0.091 |
VII

----------------------------DETERMINISTIC SITE PARAMETERS
----------------------------------------------------------------------------------------------------------|
|ESTIMATED MAX. EARTHQUAKE EVENT
| APPROXIMATE |------------------------------ABBREVIATED
|
DISTANCE
| MAXIMUM |
PEAK
|EST. SITE
FAULT NAME
|
mi
(km) |EARTHQUAKE|
SITE
|INTENSITY
|
| MAG.(Mw) | ACCEL. g |MOD.MERC.
================================|==============|==========|==========|=========
HELENDALE - S. LOCKHARDT
| 55.8( 89.8)|
7.3
|
0.083 |
VII
CORONADO BANK
| 60.3( 97.1)|
7.6
|
0.091 |
VII
SANTA YNEZ (East)
| 62.8( 101.0)|
7.1
|
0.068 |
VI
NORTH FRONTAL FAULT ZONE (East) | 64.1( 103.2)|
6.7
|
0.066 |
VI
SAN JACINTO-ANZA
| 64.1( 103.2)|
7.2
|
0.071 |
VI
GARLOCK (West)
| 66.8( 107.5)|
7.3
|
0.072 |
VI
LENWOOD-LOCKHART-OLD WOMAN SPRGS| 68.2( 109.7)|
7.5
|
0.079 |
VII
PINTO MOUNTAIN
| 69.3( 111.6)|
7.2
|
0.066 |
VI
VENTURA - PITAS POINT
| 70.8( 113.9)|
6.9
|
0.068 |
VI
PLEITO THRUST
| 72.2( 116.2)|
7.0
|
0.070 |
VI
M.RIDGE-ARROYO PARIDA-SANTA ANA | 74.3( 119.6)|
7.2
|
0.077 |
VII
ELSINORE (JULIAN)
| 74.4( 119.7)|
7.1
|
0.060 |
VI
OAK RIDGE(Blind Thrust Offshore)| 74.5( 119.9)|
7.1
|
0.073 |
VII
GRAVEL HILLS - HARPER LAKE
| 75.7( 121.8)|
7.1
|
0.059 |
VI
JOHNSON VALLEY (Northern)
| 75.8( 122.0)|
6.7
|
0.048 |
VI
LANDERS
| 75.9( 122.2)|
7.3
|
0.065 |
VI
ROSE CANYON
| 76.1( 122.5)|
7.2
|
0.062 |
VI
CHANNEL IS. THRUST (Eastern)
| 76.4( 123.0)|
7.5
|
0.088 |
VII
OAK RIDGE MID-CHANNEL STRUCTURE | 77.5( 124.7)|
6.6
|
0.054 |
VI
BIG PINE
| 77.5( 124.8)|
6.9
|
0.052 |
VI
GARLOCK (East)
| 79.1( 127.3)|
7.5
|
0.070 |
VI
RED MOUNTAIN
| 79.3( 127.7)|
7.0
|
0.066 |
VI
WHITE WOLF
| 80.0( 128.8)|
7.3
|
0.076 |
VII
BLACKWATER
| 80.2( 129.1)|
7.1
|
0.056 |
VI
CALICO - HIDALGO
| 82.4( 132.6)|
7.3
|
0.061 |
VI
EMERSON So. - COPPER MTN.
| 83.8( 134.8)|
7.0
|
0.052 |
VI
SAN ANDREAS - Coachella M-1c-5 | 84.8( 136.4)|
7.2
|
0.057 |
VI
BURNT MTN.
| 86.7( 139.6)|
6.5
|
0.039 |
V
EUREKA PEAK
| 87.7( 141.2)|
6.4
|
0.036 |
V
SANTA CRUZ ISLAND
| 91.3( 147.0)|
7.0
|
0.059 |
VI
SAN JACINTO-COYOTE CREEK
| 94.0( 151.3)|
6.6
|
0.038 |
V
So. SIERRA NEVADA
| 94.6( 152.2)|
7.3
|
0.067 |
VI
PISGAH-BULLION MTN.-MESQUITE LK | 94.8( 152.6)|
7.3
|
0.055 |
VI
*******************************************************************************

-END OF SEARCH-

73 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE SIERRA MADRE FAULT IS CLOSEST TO THE SITE.
IT IS ABOUT 0.7 MILES (1.1 km) AWAY.
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.8208 g
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January 29, 2013
Project No. 113008rev
Mr. Edward Burrows

Xebec Realty Partners
℅ TGR Geotechnical, Inc.
3037 S. Harbor Boulevard
Santa Ana, CA 92704
Subject:

Geophysical Survey
West 10th Street and North Todd Avenue
Azusa, California

Dear Mr. Burrows:
In accordance with your authorization, we have performed a geophysical evaluation pertaining to
the vacant property located west of the intersection of West 10th Street and North Todd Avenue
in Azusa, California. Specifically, our services consisted of performing a high resolution electrical resistivity (Sting) profile. The purpose of our services was to evaluate the presence of faulting
over a portion of the property. Our services were conducted on January 8, 2013. This data report
presents the survey methodology, equipment used, analysis, and results.
We appreciate the opportunity to be of service on this project. Should you have any questions
related to this report, please contact the undersigned at your convenience.
Sincerely,
SOUTHWEST GEOPHYSICS, INC.

Patrick Lehrmann, P.G., P.Gp.
Principal Geologist/Geophysicist
PFL/HV/hv
Distribution: Addressee (electronic)

Hans van de Vrugt, C.E.G., P.Gp.
Principal Geologist/Geophysicist

West 10th Street and North Todd Avenue
Azusa, California

January 29, 2013
Project No. 113008rev
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INTRODUCTION

In accordance with your authorization, we have performed a geophysical evaluation pertaining to
the vacant property located west of the intersection of West 10th Street and North Todd Avenue
in Azusa, California (Figure 1). Specifically, our services consisted of performing a high resolution electrical resistivity (Sting) profile. The purpose of our services was to evaluate the presence
of faulting over a portion of the property. Our services were conducted on January 8, 2013. This
data report presents the survey methodology, equipment used, analysis, and results.
2.

SCOPE OF SERVICES

Our scope of services included:
•

Performance of a high resolution electrical resistivity (Sting) profile; STL-1.

•

Compilation and analysis of the data collected.

•

Preparation of this report presenting our findings, conclusions and recommendations.

3.

SITE AND PROJECT DESCRIPTION

The project site is located west of the intersection of West 10th Street and North Todd Avenue in
Azusa, California (Figure 1). The site is bounded on all sides by other commercial properties.
Improvements at the site include asphalt paved lots, concrete foundations, areas of gravel and
dirt, and various appurtenances associated with former structures. In addition, two railroad spurs
exist along the west side of the property. The site is generally flat and sparsely vegetated. A chain
link fence surrounds the property. Figures 2 and 3 depict the general site conditions in the study
area.
Based on our discussion with you, it is our understanding that a portion of the property may be
underlain by a fault. Figure 2 shows the approximate trace of the fault based on maps provided
by your office.

1

West 10th Street and North Todd Avenue
Azusa, California

4.

January 29, 2013
Project No. 113008rev

SURVEY METHODOLOGY

As previously indicated, the primary purpose of our services was to evaluate the location of a
mapped fault over a portion of the property through the collection of Sting data. The following
section provides an overview of the method used during our study.
An AGI SuperSting R8 resistivity meter and 56 electrodes were used to conduct a Sting profile at
the property. The instrument can generate up to 2 amps and 200 watts. Current is injected into
the ground through stainless steel electrodes and the potential between multiple electrodes is
measured simultaneously. The spacing between the current and potential electrodes changes between readings to preprogrammed values. The data were collected using a Dipole-Dipole
configuration, which typically provides higher resolution results. Data processing and analysis
were accomplished using EarthImager™, V2.1.7, a two-dimensional resistivity and IP inversion
software.
Electrode spacings of 10 feet were used on STL-1. The electrodes were hammered into the subgrade approximately 6 to 8 inches and the area around each electrode was moistened with water
to improve connectivity. The general location of the profile was selected by you prior to our survey. Specifically, the profile was oriented so as to intercept the mapped fault at as close to
perpendicular as the site obstructions would allow (i.e., fences, concrete, asphalt, railroad spurs,
etc.). Figures 2 and 3 depict the location of the Sting line as well as the general site conditions
along the line.

5.

RESULTS, CONCLUSSIONS AND RECOMENDATIONS

The results of the Sting survey are presented in Figure 4. Higher resistivities (low conductivity)
are shown as warm colors and low resistivities (high conductivity) are shown as cool colors. As
depicted, the site is generally underlain by relatively conductive zones with a few very resistive
areas. The results of our survey were not conclusive regarding the presence of a fault; however,
abrupt changes in conductivity were encountered. Specifically, a very conductive zone was encountered in the near surface at roughly Station 250 and a distinct step in the resistivity model
was observed at depth near Station 380. The specific cause of these features is unknown, but they
2
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could potentially be related to faulting. In order to further assess these anomalies we recommend
that additional sub-parallel Sting profiles be performed to the southeast of STL-1. If these features are related to faulting, similar anomalies should be observed in nearby profile lines.

6.

LIMITATIONS

The field evaluation and geophysical analyses presented in this report have been conducted in
general accordance with current practice and the standard of care exercised by consultants performing similar tasks in the project area. No warranty, expressed or implied, is made regarding
the conclusions and opinions presented in this report. There is no evaluation detailed enough to
reveal every subsurface condition. Variations may exist and conditions not observed or described
in this report may be present. Uncertainties relative to subsurface conditions can be reduced
through additional subsurface exploration. Additional subsurface surveying will be performed
upon request.
This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Southwest Geophysics, Inc. should be contacted if the reader requires additional information or has questions
regarding the content, interpretations presented, or completeness of this document. This report is
intended exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or
recommendations of this report by parties other than the client is undertaken at said parties’ sole
risk.
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Mr. Edward Burrows

Xebec Realty Partners
℅ TGR Geotechnical, Inc.
3037 S. Harbor Boulevard
Santa Ana, CA 92704
Subject:

Additional Geophysical Survey
West 10th Street and North Todd Avenue
Azusa, California

Dear Mr. Burrows:
In accordance with your authorization, we have performed an additional geophysical evaluation
of the vacant property located west of the intersection of West 10th Street and North Todd Avenue in Azusa, California. Specifically, our services consisted of performing five additional high
resolution electrical resistivity (Sting) profiles. As you know we previously conducted a Sting
survey at the site, the results of which were presented in a report dated January 29, 2013. The
purpose of our additional services was to further evaluate the presence of faulting across the
property. This data report presents the survey methodology, equipment used, analysis, and results
from both evaluations.
We appreciate the opportunity to be of service on this project. Should you have any questions
related to this report, please contact the undersigned at your convenience.
Sincerely,
SOUTHWEST GEOPHYSICS, INC.

Patrick Lehrmann, P.G., P.Gp.
Principal Geologist/Geophysicist
HV/PFL/hv
Distribution: Addressee (electronic)

Hans van de Vrugt, C.E.G., P.Gp.
Principal Geologist/Geophysicist

West 10th Street and North Todd Avenue
Azusa, California

April 26, 2013
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INTRODUCTION

In accordance with your authorization, we have performed an additional geophysical evaluation
of the vacant property located west of the intersection of West 10th Street and North Todd Avenue in Azusa, California (Figure 1). Specifically, our services consisted of performing five
additional high resolution electrical resistivity (Sting) profiles. As you know we previously conducted a Sting survey at the site, the results of which were presented in a report dated January 29,
2013. The purpose of our additional services was to further evaluate the presence of faulting
across the property. This data report presents the survey methodology, equipment used, analysis,
and results from both evaluations.
2.

SCOPE OF SERVICES

Our scope of services for both studies included:
•

Performance of six Sting profiles, STL-1 through STL-6.

•

Compilation and analysis of the data collected.

•

Preparation of this report presenting our findings and conclusions.

3.

SITE AND PROJECT DESCRIPTION

The project site is located west of the intersection of West 10th Street and North Todd Avenue in
Azusa, California (Figure 1). The site is bounded on all sides by other commercial properties.
Improvements at the site include asphalt paved lots, concrete foundations, areas of gravel and
dirt, and various appurtenances associated with former structures. In addition, two railroad spurs
exist along the west side of the property. The site is generally flat and sparsely vegetated. A chain
link fence surrounds the property. Figures 2 and 3 depict the general site conditions in the study
area.
Based on our discussion with you, it is our understanding that a portion of the property may be
underlain by a fault. Figure 2 shows the approximate trace of the fault based on maps provided
by your office.
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SURVEY METHODOLOGY

As previously indicated, the primary purpose of our services was to evaluate the location of a
mapped fault over a portion of the property through the collection of Sting data. The following
section provides an overview of the method used during our study.
An AGI SuperSting R8 resistivity meter and 56 electrodes were used to conduct a Sting profile at
the property. The instrument can generate up to 2 amps and 200 watts. Current is injected into
the ground through stainless steel electrodes and the potential between multiple electrodes is
measured simultaneously. The spacing between the current and potential electrodes changes between readings to preprogrammed values. The data were collected using Dipole-Dipole and
Wenner configurations. Data processing and analysis were accomplished using EarthImager™,
V2.1.7, a two-dimensional resistivity and IP inversion software.
An electrode spacing of 10 feet was used on STL-1 through STL-3, and STL-5, whereas an 8foot spacing was used on STL-4 and STL-6 due to areal limitations. The electrodes were hammered into the subgrade approximately 6 to 8 inches and the area around each electrode was
moistened with water to improve connectivity. In areas of asphalt, pilot holes were drilled into
the subgrade in order to improve electrode connectivity with the subgrade soils. The general locations of the profiles were selected by you prior to our survey. Specifically, the profiles were
oriented so as to intercept the mapped fault at as close to perpendicular as the site obstructions
would allow (i.e., fences, concrete, asphalt, railroad spurs, etc.). Figures 2 and 3 depict the locations of the Sting lines as well as the general site conditions along the lines.

5.

RESULTS AND CONCLUSSIONS

The results of the Sting profiles are presented in Figures 4a through 4f. Higher resistivities (low
conductivity) are shown as warm colors and low resistivities (high conductivity) are shown as
cool colors. As depicted, the site is underlain by relatively conductive and resistive zones/layers.
The subsurface conditions across the site are variable although a few subtle anomalies can be
observed, specifically where resistive and or conductive zones appear to be truncated or terminate abruptly. The locations of these features, labeled as possible faults, are illustrated on the
2
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Sting profiles. Also shown is the mapped location of a fault, based on work conducted by others.
It should be noted that additional possible anomalies can also be noted in the profiles, however,
the ones shown on the profiles roughly coincide, based on our discussions with you and well information, with the probable location of the fault.

6.

LIMITATIONS

The field evaluation and geophysical analyses presented in this report have been conducted in
general accordance with current practice and the standard of care exercised by consultants performing similar tasks in the project area. No warranty, expressed or implied, is made regarding
the conclusions and opinions presented in this report. There is no evaluation detailed enough to
reveal every subsurface condition. Variations may exist and conditions not observed or described
in this report may be present. Uncertainties relative to subsurface conditions can be reduced
through additional subsurface exploration. Additional subsurface surveying will be performed
upon request.
This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Southwest Geophysics, Inc. should be contacted if the reader requires additional information or has questions
regarding the content, interpretations presented, or completeness of this document. This report is
intended exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or
recommendations of this report by parties other than the client is undertaken at said parties’ sole
risk.
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APPENDIX F
STANDARD GRADING GUIDELINES

Standard Grading Specifications
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STANDARD GRADING SPECIFICATIONS
These specifications present the usual and minimum requirements for grading operations
performed under the observation and testing of TGR Geotechnical, Inc.
No deviation from these specifications will be allowed, except where specifically
superseded in the Preliminary Geotechnical Investigation report, or in other written
communication signed by the Soils Engineer or Engineering Geologist.
1.0 GENERAL
•

The Soils Engineer and Engineering Geologist are the Owner’s or Builder’s
representatives on the project.

For the purpose of these specifications,

observation and testing by the Soils Engineer includes that observation and testing
performed by any person or persons employed by, and responsible to, the
licensed Geotechnical Engineer or Geologist signing the grading report.
•

All clearing, site preparation or earthwork performed on the project shall be
conducted by the Contractor under the observation of the Geotechnical Engineer.

•

It is the Contractor’s responsibility to prepare the ground surface to receive the fills
to the satisfaction of the Geotechnical Engineer and to place, spread, mix, water
and compact the fill in accordance with the specifications of the Geotechnical
Engineer. The Contractor shall also remove all material considered unsatisfactory
by the Geotechnical Engineer.

•

It is also the Contractor’s responsibility to have suitable and sufficient compaction
equipment on the job site to handle the amount of fill being placed. If necessary,
excavation equipment will be shut down to permit completion of Compaction.
Sufficient watering apparatus will also be provided by the Contractor, with due
consideration for the fill material, rate of placement and time of year.

•

A final report will be issued by the Geotechnical Engineer and Engineering
Geologist attesting to the Contractor’s conformance with these specifications.
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2.0 SITE PREPARATION
•

All vegetation and deleterious material such as rubbish shall be disposed of offsite. The removal must be concluded prior to placing fill.

•

The Civil Engineer shall locate all houses, sheds, sewage disposal systems, large
trees or structures on the site, or on the grading plan to the best of his knowledge
prior to preparing the ground surface.

•

Soil, alluvium or rock materials determined by the Geotechnical Engineer as being
unsuitable for placement in compacted fills shall be removed and wasted from the
site. Any material incorporated as part of a compacted fill must be approved by
the Geotechnical Engineer.

•

After the ground surface to receive fill has been cleared, it shall be scarified,
disced or bladed by the Contractor until it is uniform and free from ruts, hollows,
hummocks or other uneven features which may prevent uniform compaction.
The scarified ground surface shall then be brought to optimum moisture content,
mixed as required, and compacted as specified. If the scarified zone is greater
than twelve inches in depth, the excess shall be removed and placed in lifts
restricted to six inches. Prior to placing fill, the ground surface to receive fill shall
be inspected, tested and approved by the Geotechnical Engineer.

•

Any underground structures such as cesspools, cisterns, mining shafts, tunnels,
septic tanks, wells, pipe lines or others not located prior to grading are to be
removed or treated in a manner prescribed by the Geotechnical Engineer.

3.0 COMPACTED FILLS
•

Any material imported or excavated on the property may be utilized in the fill,
provided each material has been determined to be suitable by the Geotechnical
Engineer. Roots, tree branches and other matter missed during clearing shall be
removed from the fill as directed by the Geotechnical Engineer.

•

Rock fragments less than six inches in diameter may be utilized in the fill,
provided:
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 They are not placed in concentrated pockets.
 There is a sufficient percentage of fine-grained material to surround the rocks.
 The distribution of the rocks is observed by the Geotechnical Engineer.

•

Rocks greater than six inches in diameter shall be taken off-site, or placed in
accordance with the recommendations of the Geotechnical Engineer in areas
designated as suitable for rock disposal. Details for rock disposal such as
location, moisture control, percentage of the rock placed, etc., will be referred to in
the “Conclusions and Recommendations” section of the Geotechnical Report, if
applicable.

If rocks greater than six inches in diameter were not anticipated in the Preliminary
Geotechnical report, rock disposal recommendations may not have been made in
the “Conclusions and Recommendations” section. In this case, the Contractor
shall notify the Geotechnical Engineer if rocks greater than six inches in diameter
are encountered. The Geotechnical Engineer will then prepare a rock disposal
recommendation or request that such rocks be taken off-site.

•

Material that is spongy, subject to decay, or otherwise considered unsuitable shall
not be used in the compacted fill.

•

Representative samples of materials to be utilized as compacted fill shall be
analyzed in the laboratory by the Geotechnical Engineer to determine their
physical properties. If any material other than that previously tested is encountered during grading, the appropriate analysis of this material shall be conducted
by the Geotechnical Engineer as soon as possible.

•

Material used in the compacting process shall be evenly spread, watered or dried,
processed and compacted in thin lifts not to exceed six inches in thickness to
obtain a uniformly dense layer. The fill shall be placed and compacted on a
horizontal plane, unless otherwise approved by the Geotechnical Engineer.
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If the moisture content or relative compaction varies from that required by the
Geotechnical Engineer, the Contractor shall rework the fill until it is approved by
the Geotechnical Engineer.

•

Each layer shall be compacted to 90 percent of the maximum dry density in
compliance with the testing method specified by the controlling governmental
agency; (in general, ASTM D1557 will be used.)

If compaction to a lesser percentage is authorized by the controlling governmental
agency because of a specific land use of expansive soil conditions, the area to
receive fill compacted to less than 90 percent shall either be delineated on the
grading plan or appropriate reference made to the area in the grading report.

•

All fill shall be keyed and benched through all topsoil, colluvium, alluvium or creep
material, into sound bedrock or firm material where the slope receiving fill exceeds
a ratio of five horizontal to one vertical, in accordance with the recommendations
of the Geotechnical Engineer.

•

The key for side hill fills shall be a minimum of 15 feet within bedrock or firm
materials, unless otherwise specified in the Preliminary report. (See details)

•

Drainage terraces and subdrainage devices shall be constructed in compliance
with the ordinances of the controlling governmental agency, or with the recommendation of the Geotechnical Engineer and Engineer Geologist.

•

The Contractor will be required to obtain a minimum relative compaction of 90
percent out to the finish slope face of fill slopes, buttresses and stabilization fills.
This may be achieved by either overbuilding the slope and cutting back to the
compacted core, or by direct compaction of the slope face with suitable
equipment, or by any other procedure which produces the required compaction.
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The Contractor shall prepare a written detailed description of the method or
methods he will employ to obtain the required slope compaction. Such documents
shall be submitted to the Geotechnical Engineer for review and comments prior to
the start of grading.

If a method other than overbuilding and cutting back to the compacted core is to
be employed, slope tests will be made by the Geotechnical Engineer during
construction of the slopes to determine if the required compaction is being
achieved. Where failing tests occur or other field problems arise, the contractor
will be notified by the Geotechnical Engineer.

If the method of achieving the required slope compaction selected by the
Contractor fails to produce the necessary results, the Contractor shall rework or
rebuild such slopes until the required degree of compaction is obtained, at no
additional cost to the Owner or Geotechnical Engineer.

•

All fill slopes should be planted or protected from erosion by methods specified in
the preliminary report or by means approved by the governing authorities.

•

Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep
material into rock or firm materials; and the transition shall be stripped of all soil
prior to placing fill. (See detail)

4.0 CUT SLOPES
•

The Engineering Geologist shall inspect all cut slopes excavated in rock, lithified or
formation material at vertical intervals not exceeding ten feet.

•

If any conditions not anticipated in the preliminary report such as perched water,
seepage, lenticular or confined strata of a potentially adverse nature, unfavorably
inclined bedding, joints or fault planes are encountered during grading, these
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conditions shall be analyzed by the Engineering Geologist and Geotechnical
Engineer; and recommendations shall be made to treat these problems.
•

Cut slopes that face in the same direction as the prevailing drainage shall be
protected from slope wash by a non-erosive interceptor swale placed at the top of
the slope.

•

Unless otherwise specified in the soils and geological report, no cut slopes shall be
excavated higher or steeper than that allowed by the ordinances of controlling
governmental agencies.

•

Drainage terraces shall be constructed in compliance with the ordinances of
controlling governmental agencies, or with the recommendations of the
Geotechnical Engineer or Engineering Geologist.

5.0 GRADING CONTROL
•

Inspection of the fill placement shall be provided by the Geotechnical Engineer
during the progress of grading.

•

In general, density tests should be made at intervals not exceeding two feet of fill
height or every 500 cubic yards of fill placed. This criteria will vary depending on
soil conditions and the size of the job. In any event, an adequate number of field
density tests shall be made to verify that the required compaction of being
achieved.

•

Density tests should be made on the surface material to receive fill as required by
the Geotechnical Engineer.

•

All cleanout, processed ground to receive fill, key excavations, subdrains and rock
disposal must be inspected and approved by the Geotechnical Engineer (and often
by the governing authorities) prior to placing any fill. It shall be the Contractor’s
responsibility to notify the Geotechnical Engineer and governing authorities when
such areas are ready for inspection.
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6.0 CONSTRUCTION CONSIDERATIONS
•

Erosion control measures, when necessary, shall be provided by the Contractor
during grading and prior to the completion and construction of permanent drainage
controls.

•

Upon completion of grading and termination of observations by the Geotechnical
Engineer, no further filling or excavating, including that necessary for footings,
foundations, large tree wells, retaining walls, or other features shall be performed
without the approval of the Geotechnical Engineer or Engineering Geologist.

•

Care shall be taken by the Contractor during final grading to preserve any berms,
drainage terraces, interceptor swales, or other devices of a permanent nature on
or adjacent to the property.

TYPICAL OVEREXCAVATION OF DAYLIGHT LINE

TGR Geotechnical, Inc.

TYPICAL FILL OVER NATURAL SLOPE

TGR Geotechnical, Inc.

TYPICAL FILL-OVER-CUT SLOPE

TGR Geotechnical, Inc.
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TGR Geotechnical, Inc.
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TGR Geotechnical, Inc.
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TGR Geotechnical, Inc.
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TGR Geotechnical, Inc.
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TGR Geotechnical, Inc.

TYPICAL CUT AND FILL GRADING DETAILS
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December 10, 2013

Project No. 12-4026

Xebec Realty Partners
3010 Old Ranch Parkway, Suite 470
Seal Beach, CA 92660
Attention:

Mr. John Killen, Director of Development

Subject:

Response to Geotechnical Peer Review of Report Entitled “Preliminary
Geotechnical Investigation Report, 1001 North Todd Avenue, Azusa, California;
prepared by TGR Geotechnical, dated May 16, 2013, Project No. 12-4026

Reference:

TGR Geotechnical, Inc., 2013, Preliminary Geotechnical Investigation, 1001
North Todd Avenue Azusa Project, Azusa, California, Project No. 12-4026, dated
May 16, 2013.

Mr. Killen,
In accordance with your request and authorization, TGR Geotechnical, Inc. (TGR) is providing
this response to the geotechnical peer review of our report entitled “Preliminary Geotechnical
Investigation Report, 1001 North Todd Avenue, Azusa, California. The correction item along
with our response is presented below.
TGR would like to point out that the reviewed and referenced report was previously reviewed by
Wildan Geotechnical, the city of Azusa’s geotechnical consultant.
The report was
recommended for approval by Wildan Geotechnical on May 24, 2013 and subsequently
approved by the city of Azusa.
Item 1.1, EXISTING CONDITIONS - Site Description and Proposed Project Development
The report provides an adequate site location map. And very briefly describes the existing land
uses. However, aside from the mention of four proposed industrial-type buildings, there is no
information pertaining to existing topographic conditions, nor proposed grading/landform
modifications.
Response:
As noted in the referenced report, the site is currently occupied by an active plant nursery in the
eastern portion of the site. The majority of the site is asphalt parking lot and driveways as well
as several demolished building pads. An existing single story building is located in the
southeast corner of the site at the intersection of 10th Street and Todd Avenue. The site
topography is relatively flat with a slight gradient to the north/northeast. Slopes, approximately
10 feet in height, are located directly offsite along the northerly property boundary.
Proposed grading/landform modifications were not available at the time of our report. However,
it is our understanding that proposed grades will be similar to existing grades.
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Item 1.4, EXISTING CONDITIONS - Previous Field Investigations
TGR has stated that pertinent data from a Phase I and II ESA, and additional soil and
groundwater studies performed by Geosyntec (2010a, 2010b, and 2011), and other
groundwater data have been utilized in the preparation of their report. However, aside from a
number of shallow borings and test pit logs, and two well logs (ie. MW-105 and 106) from
Geosyntec, no well logs are provided for the three Monitoring Wells by others” (MW-1, 3 and 4).
In addition, no groundwater level data are presented for either of these five groundwater
monitoring wells.
Response:
Groundwater elevation data prepared by Geosyntec Consultants (Phase IIb Environmental Site
Assessment Report, Criterion Catalysts & Technologies, 1001 North Todd Avenue, Azusa,
California, Project Number SB0562, dated August 18, 2011) is presented with this response –
see Table 1.
Item 2.1, GEOLOGIC SETTING – Regional Geologic Setting
Figure 4, “Regional Fault Map,” is out of date. I suggest the regional fault map be replaced with
the more recent California Geological Survey (CGS), 2010, Map No. 6, Fault Activity Map of
California.
Response:
Acknowledged. Attached is an updated Regional Fault Map (Figure 4).
Item 2.1.2, GEOLOGIC SETTING – Earth Units
TGR states, “Work by others indicates that the alluvial deposits continue to at least 190 feet
below existing grade.” References should be cited for these “works by others”. In addition, a
description is needed to better define the term “ash” that was observed in the two test pits and
what it represents.
Response:
The “works by others” reference is as follows: Geosyntec Consultants, 2010, Phase IIa
Environmental Site Assessment Report, Criterion Catalysts & Technologies, 1001 North Todd
Avenue, California 91720, October 12, 2010.
Ash was encountered in test pits TP-1 and TP-2. The ash ranged in thickness from One half
(1/2) to 1 ½ feet. Based on conversations with the executive director of the Southern California
Laborers Training School, which is located directly west of the subject site, ash was also
encountered during the grading of their facility. They noted that the ash encountered was
associated with previous removals of ask laden soil from the San Gabriel River drainage to the
west after periods of fires in the San Gabriel Mountains to the north and subsequent washing of
the ask down the river. Apparently the removed ash was placed in the general area of the
Southern California Laborers Training School and the far western portion of the subject site.
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Item 2.1.3, Groundwater
It is unclear what groundwater-level database TGR has used to define the groundwater levels
beneath the project site. There is casual reference to the CGS, Geosyntec (2010c), and
www.waterdata.usgs.gov/rwis in the report, but no actual data is provided. In addition, Plate 1
in TGR’s report shows five monitoring wells,” yet no groundwater-level data are provided from
these wells.
Although groundwater beneath the site does not directly impact the proposed development,
TGR utilizes groundwater to define the location of the “Upper Duarte fault” in the next section of
their report (i.e. 2.2 Seismic Review). In order to more thoroughly evaluate groundwater
conditions in and around the project area, and the relationship between groundwater levels and
the location of the Duarte fault, it would be very advantageous for TGR to review the following
reports that are on file with the city of Irwindale. These reports provide the most extensive database, to date, as it relates to groundwater levels in this area on the San Gabriel Basin, and the
location of the Duarte fault(s).
•

Geomatrix, August 9, 2005, “Reliance Pit Water-Level Evaluation Reliance
Pit, Vulcan Materials Company, Irwindale and Azusa, California;” Project No.
8490.001.0

•

AMEC/AMEC Geomatrix, Inc., October 29, 2010, “Slope stability Evaluation
for North Slope & Duarte Fault for Reliance I Quarry, Reliance OneReclamation Plan, Vulcan Materials Company, Irwindale, California, CA Mine
ID #91-19-0016;’ Project No. 10168.011.3

•

AMEC, February 17, 2011, “Responses to City of Irwindale Review
Comments (dated 12/14/2010), Slope Stability Evaluation for North Slope &
Duarte Fault for Reliance I Quarry, Reliance One-Reclamation Plan, Vulcan
Materials Company, Irwindale, California, CA Mine ID #91-19-0016;” Project
NO. 10168.011.3

Response:
See response to Item 1.4 (Existing Conditions – Previous Field Investigations).
Item - MINERAL RESOURCES:
TGR should provide a statement regarding the nature of mineral resources (i.e. sand and
gravel, etc.) beneath the site.
Response:
As noted in the referenced report the site is underlain by Quaternary age alluvial deposits.
Generally, the alluvial deposits consist of gravels, cobbles and boulders in a brown silty sand
matrix to the depths explored.
Current zoning of the site is designated west end light industrial and is not proposed for mineral
extraction uses and/or open space. The proposed plan is consistent with current zoning.
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Item 2.2.3.7 GEOLOGIC HAZARDS AND GEOTECHNICAL CONSTRAINTS – Landslides and
Slope Stability, Seismically Induced Landslides
TGR states “The Vulcan Materials Gravel Quarry, which is located approximately 100 feet to the
south of the site, has been mapped as having the potential for earthquake induced landsliding.”
I recommend that TGR review the following reports that are on file with the City of Irwindale,
which addresses the stability of the north slope of Vulcan Materials quarry.
•

AMEC/AMEC Geomatrix, Inc., October 29, 2010, “Slope stability Evaluation
for North Slope & Duarte Fault for Reliance I Quarry, Reliance OneReclamation Plan, Vulcan Materials Company, Irwindale, California, CA Mine
ID #91-19-0016;’ Project No. 10168.011.3

•

AMEC, February 17, 2011, “Responses to City of Irwindale Review
Comments (dated 12/14/2010), Slope Stability Evaluation for North Slope &
Duarte Fault for Reliance I Quarry, Reliance One-Reclamation Plan, Vulcan
Materials Company, Irwindale, California, CA Mine ID #91-19-0016;” Project
NO. 10168.011.3

Upon review of the reports it should be clear that risk for seismically-induced landsliding of the
south-facing quarry slope is nil.
Response:
Based on our review of the above-mentioned reports TGR concurs with the reviewer that the
risk for seismically-induced landsliding of the south facing quarry slope is nil.
Item 2.2.3.6 FILL SETTLEMENT, Shrinkage and Subsidence
TGR states that “Moderate soil settlement associated with wetting of the site soils is
anticipated.” It is unclear what soil materials are being referred to here – existing artificial fill
soils or upper portions of native alluvial soils?
Response:
The moderate soil settlement with wetting of the site soils refers to the existing artificial fill as
well as the upper portions of native alluvial soils.
Item 2.2.1 FAULTING AND SEISMICITY, Seismic Review, Faulting and Seismicity
TGR indicates that part of their geotechnical investigation included investigating the location of
the “Upper Duarte fault,” which is characterized as a potentially active fault by the CGS (2010),
and “active or potentially active,” according to the City of Azusa’s General Plan. In their
investigation to locate the “buried trace” of the Upper Duarte fault TGR, utilized verification in
groundwater level data from onsite wells and wells on adjacent properties, and employed
Southwest Geophysical, Inc. (SGI) to perfrom six (6) resistivity (Sting) lines across the southern
portion of the site. Based on the results of these studies, combined with undocumented
groundwater level data, TGR established the location of the Upper Duarte fault as shown on
Plate 1 of their report.
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Based on my review of the data presented in this section of TGR’s report, I have the following
comments:
1. There is no actual groundwater level/well data presented in the report that
could be used to help validate TGR’s findings: and
2. The use of a resistivity survey to locate the buried trace of a presumably
active or potentially active fault in coarse-grained alluvial materials, in my
opinion, makes no sense, unless there are perhaps laterally continuous
layers of interstratifies silt or clayey soils that would have contrasting
electrical properties. However, according to lithologic data presented in two
Geosyntec (2010) deep borehole/well logs, which are in close proximity to the
postulated trace of the Upper Duarte fault, no such contrasting soil materials
occur with the alluvium
Upon review of SGI’s six (6) Sting/resistivity profiles that are included as
appendices in TGR’s report, a number of relatively moderately to highly
conductive, circular-to oblate-shaped pod-like regions are shown within the
uppermost approximately 60 feet of the native alluvial soils. Given the rather
homogeneous nature of the alluvial-type materials as exposed in the upper
wall of the nearby Vulcan Materials Reliance quarry (i.e. well indurated, clastsupported gravel, cobbles and boulders on mainly granitic type rocks), the
contrasts in conductivity as shown on SWT’s profiles does not, in my opinion.
Make sense from a purely geologic perspective. It seems more likely that
these more highly conductive zones may actually reflect man-made materials
generated from prior industrial land uses (refer to HMC’s August 14, 2013
report entitled “Soil Management Plan for the former Criterion Catalyst
Facility…”) that had, at some point in time, either migrated or possible were
disposed of into the native alluvial soils.
In addition, in four of the six Sting profiles, SGI has interpreted what they
refer to as “Possible Fault Location,” which TGR has used to define the
“Location of surface project of the Upper Duarte Fault” as shown on Plate 1 of
their report. In my view, the Sting Profiles makes no sense with respect to
the subsurface geologic conditions; and there are no groundwater-level data
presented in the report to support an inferred groundwater barrier
represented by the Duarte fault. Whatever the case, TGR or SGI should
provide a geological interpretation as to the nature of the “anomalies,” and
show the subsurface character (i.e. orientation) of the fault on the four Sting
line profiles.
As mentioned previously, in order for TGR to more thoroughly evaluate groundwater conditions
in and around the project area, and the relationship between groundwater levels and the
location of the (Upper) Duarte fault, TGR should review the following reports by Geomatrix and
AMEC that are on file with the city of Irwindale. To my knowledge, these reports provide the
most extensive database, to date, as it relates to location of the Duarte fault(s) and groundwater
conditions in this area of the San Gabriel Basin. I would also suggest TGR contact Mr. Jerry
Treiman at the CGS who is currently in the process of re-evaluating the nature and location of
the Duarte faults(s), and possibly modifying the zoning to “seismically active,” based on the data
presented in the three (3) reports identified below, and the A-P Earthquake Fault zoning criteria.
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•

Geomatrix, August 9, 2005, “Reliance Pit Water-Level Evaluation Reliance
Pit, Vulcan Materials Company, Irwindale and Azusa, California;” Project No.
8490.001.0

•

AMEC/AMEC Geomatrix, Inc., October 29, 2010, “Slope stability Evaluation
for North Slope & Duarte Fault for Reliance I Quarry, Reliance OneReclamation Plan, Vulcan Materials Company, Irwindale, California, CA Mine
ID #91-19-0016;’ Project No. 10168.011.3

•

AMEC, February 17, 2011, “Responses to City of Irwindale Review
Comments (dated 12/14/2010), Slope Stability Evaluation for North Slope &
Duarte Fault for Reliance I Quarry, Reliance One-Reclamation Plan, Vulcan
Materials Company, Irwindale, California, CA Mine ID #91-19-0016;” Project
NO. 10168.011.3

Response:
TGR has reviewed the above-mentioned reports with respect to the relationship between
groundwater levels and the location of the Upper Duarte fault. In addition, we have had
conversations with Mr. Jerry Treiman at the CGS with respect to re-evaluation of the nature and
location of the Duarte and Upper Duarte faults.
Based on our review of all available information (Geomatric/AMEC reports, groundwater data
presented in the attached Table 1, the mapped trace of the upper Duarte fault as shown in
USGS PP 1339, and the STING profiles performed as part of our investigation) we remain of the
opinion that the projected surface expression of the Upper Duarte fault is as depicted in the
referenced report. Furthermore, in light of possible modification of zoning in the subject area by
the CGS we feel that the setbacks established in the referenced report are prudent from a
geotechnical standpoint.
As such, TGR acknowledges the reviewer’s opinion (Mr. D. Scott Magorian) but respectfully
disagrees with it.
Please note that TGR has worked closely with the geotechnical reviewer (Wildan Geotechnical)
during the entire investigation process. Our approach and findings were verbally discussed with
them and our report was reviewed and approved by Wildan Geotechnical and the city of Azusa.
As such, we feel the work performed and recommendations presented in our referenced report
remain applicable.
Item 2.2.3.1 Surface Fault Rupture and Ground Shaking
Based on the aforementioned comments, the statement that TGR that “Onsite groundwater data
and geophysical data confirm the presence of the buried fault,” cannot, in my opinion be
considered valid.
Response:
See response to Item 2.2.1 (Faulting and Seismicity).
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Item 4.1 Seismic Design
The Soil Site Class should be Site Class C and not D, as the uppermost 30 meters of the
alluvium beneath the site has an average Vs 30 to about 430 meters per second, based on
shear wave velocity studies along the top of the neighboring Vulcan Material Reliance I Quarry.
Reference:
AMEC, February 17, 2011, “Responses to City of Irwindale
Review Comments (dated 12/14/2010), Slope Stability Evaluation for North Slope
& Duarte Fault for Reliance I Quarry, Reliance One-Reclamation Plan, Vulcan
Materials Company, Irwindale, California, CA Mine ID #91-19-0016;” Project NO.
10168.011.3
Utilizing the Site Class C designation would justify revising the calculated values for spectral
responses presented in Section 4.1.
Response:
The Soil Site Class has been determined to be D as noted in our report. Our report has been
reviewed and approved by the city of Azusa and their geotechnical reviewer. No further
discussion is provided and revised calculated values for spectral responses will not be provided.
Item – Impacts and Mitigating Measures
Aside from the elements from the TGR report addressed above, TGR’s characterization of other
geotechnical aspects of the site conditions, and their potential impacts and mitigating measures
appear to have been adequately addressed.
Response:
Acknowledged.
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The opportunity to be of continued service is greatly appreciated. If you have any questions
regarding this report, please do not hesitate to contact this office. We appreciate this
opportunity to be of service.

Respectfully submitted,
TGR GEOTECHNICAL, INC.

Sanjay Govil, PhD, PE, GE 2382
Principal Geotechnical Engineer

Distribution:

Edward L. Burrows, M.S, PG, CEG 1750
Principal Engineering Geologist

(2) Addressee

Attachments: Table 1 – Geosyntec Consultants, Table 1, Well Construction Details and
Groundwater Elevation Data, Criterion Catalysts and Technologies, Azusa,
California
Figure 4 - Updated Regional Fault Map

ATTACHMENTS
TABLE 1 – GEOSYNTEC CONSULTANTS WELL CONSTRUCTION DETAILS AND
GROUNDWATER ELEVATION DATA, CRITERION CATAWLYSTS AND
TECHNOLOGIES, AZUSA, CALIFORNIA
AND
FIGURE 4 – UPDATED REGIONAL FAULT MAP

SITE

REGIONAL FAULT MAP
TODD AVENUE AND 10TH STREET, AZUSA, CALIFORNIA

Project No.: 12-4026

FIGURE 4

March 20, 2014

Project No. 12-4026

Xebec Realty Partners
3010 Old Ranch Parkway, Suite 470
Seal Beach, CA 92660
Attention:

Mr. John Killen, Director of Development

Subject:

Response to City of Azusa – Engineering Geology and Geotechnical Engineering
Review, 1001 North Todd Avenue, Azusa, California; prepared by Willdan
Geotechnical, dated January 30, 2014, Willdan Geotechnical Project No.
101875-1000

Mr. Killen,
In accordance with your request and authorization, TGR Geotechnical, Inc. (TGR) is providing
this response to the City of Azusa – Engineering Geology and Geotechnical Engineering
Review, 1001 North Todd Avenue, Azusa, California; prepared by Willdan Geotechnical, dated
January 30, 2013, Willdan Geotechnical Project No. 101875-1000. Willdan Geotechnical had
previously reviewed and approved TGR’s preliminary geotechnical investigation report dated
May 16, 2013. However, subsequent to that review and approval the California Geologic
Survey released the Preliminary Review Map for Earthquake Zones of Required Investigation
for the Azusa quadrangle in early January 2014. This new map impacts the subject site and the
southerly portion of the site is now marked as an Alquist-Priolo Earthquake Fault Zone. Based
on this additional review Willdan has generated the following conditions:
CONDITIONS OF APPROVAL
1.

The consultant should perform additional subsurface investigations to determine the
presence or absence of additional faulting to the north on the site. Bedrock offsets
and/or groundwater barriers would be examples of indicators of faulting. The
reviewer notes that the thickness of Holocene materials at the site precludes the use
of trenching to determine the absence of faulting.

Response:
TGR had performed an additional subsurface investigation for the subject site.
The
investigation consisted of drilling, sampling and logging two deep borings (DB-1 and DB-2) to
depths of 270 and 240 feet, respectively below ground surface (bgs). Boring B-1 was drilled
with a reverse air circulation drill with dual wall pipe. DB-2 was drilled with an air rotary casing
hammer. The locations of the borings were based on previously established setback lines,
proposed development and conversations with project team members. The borings were
sampled for chips at 10 foot intervals from the discharge cyclone, washed and placed in plastic
containers for logging purposes. The logs of the borings are presented in Appendix A. The
locations of the borings ae shown on Figure 1 (Geotechnical Map).

12-4026
Subsurface conditions encountered in the two borings consisted of alluvial deposits (sands,
gravels, cobbles and boulders) to depths of 205 feet (ele. 423) and 210 feet (ele. 410)
respectively in DB-1 and DB-2, respectively. Both borings encountered siltstone and sandy
siltstone/silty sandstone bedrock of the Topanga formation beneath the alluvial deposits.
Groundwater was encountered at a depth of approximately 95 feet (ele. 533) below the ground
surface in DB-1 and approximately 98 feet (ele. 532) in DB-2. The groundwater elevation data
appears to be consistent with previously obtained groundwater data for the subject site for those
wells located on the north side of the mapped fault by TGR. Previous groundwater wells at the
site and directly adjacent areas to the west were advanced to depths ranging from
approximately 164 to 192 feet and did not encounter bedrock.
The bedrock elevations on either side of the fault mapped by AMEC in their borings RL-10-03
and RL-09-01 were 96 and 282 feet above mean sea level (msl), respectively with RL-09-01
being located on the north side of the fault and RL-10-03 on the south side. Groundwater
elevations for these two borings were 300 and 400 feet above msl, respectively. These two
borings were located to the southwest of the subject site. The groundwater elevations in the
wells located to the south of TGRs mapped fault (MW-105 and MW-106) were 453 and 471 feet,
respectively. The difference in bedrock elevation between the north side of the fault mapped by
AMEC and the north side of the fault mapped by TGR is approximately 141 feet. The difference
in groundwater elevation is 133 feet.
Based on these changes in elevation in both groundwater and bedrock across both the mapped
fault by AMEC and the mapped fault by TGR it appears that there is a “stepping down” between
the faults.
Based on the above and conversations with both Wendy Drummond (Reviewing Engineering
Geologist – Willdan) and Scott Magorien (Geotechnical Peer Reviewer), TGR is proposing to
establish a setback line adjacent to/connecting borings DB-1, DB-2 and MW-4 (the monitoring
well located directly west of the site) with the fault setback zone extending to the southerly
property boundary line. This line is consistent with the previously established setback line. The
location of the setback line and setback zone is shown on Figure 1 (Geotechnical Map).

2. The reviewer requests to be notified when additional subsurface investigations are
performed so the investigative methods and subsurface materials at the site may be
observed.
Response:
Acknowledged, the reviewer was notified during the field investigation phase of work and made
multiple site visits to observe investigative methods and subsurface materials encountered.
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3. The consultant should perform an aerial photograph analysis to identify any
lineaments or other geomorphic features that may be present at the site.
Response:
Aerial photographs from 1938 to 2005 were reviewed. The following is a summary of our
review:
2005 Aerial Photo – Buildings reflective of recently demolished facility located onsite. Currently
existing nursery located to north and east of the site. Currently existing laborer’s training
school/facility located to the west of the subject site. Railroad tracks and quarry are located to
the south of the subject site.
2003 Aerial Photo – Similar to above except that laborer’s training facility to the west is not
present. This area shows signs of misc. grading activity.
1980 Aerial Photo – Buildings present onsite. The area to the west is undeveloped with
scattered dirt roads. Nursery activity is present to the northeast but not directly to the north or
east of the site. The railroad track and quarry are present to the south of the site. The area to
the north of the site appears undeveloped with scattered dirt roads. The easternmost portion of
the site is a vacant, undeveloped area. Todd Avenue is present to the east of the site.
1977 Aerial Photo – Similar to above.
1972 Aerial Photo – Similar to above.
1965 Aerial Photo – Fewer buildings onsite. Todd Avenue not present.
1953 Aerial Photo – Similar to above.
1938 Aerial Photos – Similar to above.
No evidence of photo lineaments or any other features indicative of faulting were noted on the
subject site or directly adjacent areas.

4. The consultant should prepare a groundwater contour map of the site using available
data.
Response:
Figure 2 presents a groundwater contour map of the site using available data including current
groundwater data, previous groundwater data by Geosyntec Consultants and the Reliance Pit
Water-Level Evaluation by Geomatrix.
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The opportunity to be of continued service is greatly appreciated. If you have any questions
regarding this report, please do not hesitate to contact this office. We appreciate this
opportunity to be of service.

Respectfully submitted,
TGR GEOTECHNICAL, INC.

Sanjay Govil, PhD, PE, GE 2382
Principal Geotechnical Engineer

Edward L. Burrows, M.S, PG, CEG 1750
Principal Engineering Geologist

Figure 1 – Geotechnical Map
Figure 2 – Groundwater Contour Map
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APPENDIX B
LOG OF BORINGS

LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

ALLUVIUM: Gravel and Cobbles with Sand- greyish brown
(2.5Y, 5/2), fine to coarse subrounded gravel, fine to coarse
sand, granite, granodiorite, quartz, feldspar, andesite.
Conductor casing set to 10 feet
625

5

620

10

Same as above.

615

15

610

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

20

Sandy Gravel- greyish brown (2.5Y, 5/2), fine to coarse sand,
subrounded gravel with clasts of granodiorite, granite,
andesite, quartz, and feldspar.

605

25

600

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Other
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USCS
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Bulk Sample
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(ft)
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(ft)
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Dry Density,
(pcf)

12-4026
Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 10

LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Same as above.

595

35

590

40

Sandy Gravel- greyish brown (2.5Y, 5/2), well graded sand,
well graded gravel and cobbles, fine to coarse subrounded
sand and gravel, clasts of granodiorite, monzonite, quartz, and
feldspar.

585

45

580

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

50

575

55

570

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1

Other
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USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Bulk Sample

Drive Sample

Graphic Log

Depth
(ft)

Elevation
(ft)

FIELD RESULTS

Dry Density,
(pcf)

12-4026
Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Sandy Gravel with Cobbles- well graded and subrounded sand
and gravel, fine to coarse grained, clasts of granite,
granodiorite, schist, quartz and feldspar.
565

65

560

70

555

75

550

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

80

Sandy Gravel with Cobbles- well graded fine to coarse sand,
well graded fine to medium subrounded gravel of quartz,
diorite, granodiorite, schist, and feldspar.

545

85

540

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Other
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USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Bulk Sample

Drive Sample

Graphic Log

Depth
(ft)

Elevation
(ft)

FIELD RESULTS

Dry Density,
(pcf)
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Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Same as above.

535

95

Estimated Groundwater table.

530

100

Granodiorite boulder.

525

105

520

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

110

Sandy Gravel with Cobbles- light olive brown (2.5Y, 5/3), fine
to medium sand, fine to medium subrounded gravel composed
of quartz, monzonite, granodiorite, feldspar, and schist.

515

115

510

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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SPT blows/ft
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Bulk Sample
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Dry Density,
(pcf)
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Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
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Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Same as above.

505

125

500

130

Sandy Gravel to Gravelly Sand with Cobbles- well graded fine
to coarse sand and fine to medium subrounded gravel
composed of granodiorite, basalt, quartz, and feldspar.

495

135

490

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

140

Same as above.

485

145

480

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Bulk Sample
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Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Sandy Gravel with Cobbles- greyish brown (2.5Y, 5/2), well
graded fine to coarse sand and fine to medium subrounded
gravel composed of granodiorite, basalt, feldspar, and quartz.
475

155

470

160

Same as above.

465

165

460

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

170

Gravelly Sand- same as above.

455

175

450

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Bulk Sample

Drive Sample
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Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Same as above.

445

185

440

190

Sandy Gravel- well graded fine to coarse sand, fine to coarse
subrounded gravel and cobbles composed of granodiorite,
basalt, feldspar, quartz, and schist.

435

195

430

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

200

425

205

TOPANGA FORMATION: Siltstone- greyish brown (2.5Y, 5/2),
micaceous.

420

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

SUMMARY OF SUBSURFACE CONDITIONS

Same as above.

415

215

410

220

Siltstone

405

225

400

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

230

Gravelly Sandstone

395

235

390

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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No recovery
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Bulk Sample
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Xebec Azusa
2/17/14 - 2/20/14
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Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

E Burrows
Logged By:
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

SUMMARY OF SUBSURFACE CONDITIONS

Silty Sandstone

385

245

380

250

Silty Sandstone to Sandy Siltstone

375

255

370

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

260

Sandy Siltstone

365

265

360

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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No recovery

Other
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Pocket Pen
(tsf)

SPT blows/ft
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Bulk Sample
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Xebec Azusa
2/17/14 - 2/20/14
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Moisture
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Project Number:
Project Name:
Date Drilled:
Ground Elev:
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LOG OF EXPLORATORY BORING DB-1

Logged By:
E Burrows
Project Engineer:
Sonic/Star30k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Total Depth: 270 feet below existing surface.
Soil logged from cyclone cuttings.
Groundwater at 95 feet (elevation 533 ft msl).
Boring backfilled with bentonite slurry.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.

PLATE 1

LAB RESULTS
No recovery

Other
Tests

USCS

Pocket Pen
(tsf)

SPT blows/ft
(or equivalent N)

Bulk Sample

Drive Sample

Graphic Log

Depth
(ft)

Elevation
(ft)

FIELD RESULTS

Dry Density,
(pcf)

12-4026
Xebec Azusa
2/17/14 - 2/20/14
628

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 10 of 10

LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

Surface covered by asphalt.

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Gravelly Sand- 7.5YR 6/1, grey, firm, some silt, subangular to
subrounded gravel up to 3/4-inch composed of granite,
monzanite, basalt, diorite, feldspar, and quartz.

625

5

620

10

615

15

610

20

605

25

Gravel and Sand- 7.5YR 6/1, grey, some silt, coarse sand,
gravel up to 3/4-inch composed of subangular to angular
monzanite, basalt, diorite, feldspar and quartz.

Same as above, gravels up to 1.5-inches in diameter.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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(tsf)

SPT blows/ft
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Bulk Sample

Drive Sample

Graphic Log

Depth
(ft)

Elevation
(ft)
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Dry Density,
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Xebec Azusa
3/3/14 - 3/7/14
630

Moisture
Content (%)

Project Number:
Project Name:
Date Drilled:
Ground Elev:

Sheet 1 of 9

LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Sandy Gravel- medium to coarse sand, gravel up to 1.5-inches
in diameter, subangular to angular grano-diorite, quartz,
feldspar, and basalt.

595

35

590

40

585

45

580

50

575

55

Same as above.

Same as above.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Project Number:
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Ground Elev:
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LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Sandy Gravel- 2.5Y 5/4, medium to coarse grained sand,
subrounded to angular gravels up to 1.5-inches in diameter,
some chips from gravels broked during drilling, composed of
monzonite, quartz, feldspar, and diorite.

565

65

560

70

555

75

550

80

545

85

Gravelly Sand- 2.5Y 5/4, coarse sand, subrounded to
subangular gravel up to 1.5-inches in diameter.

Same as above.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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Project Number:
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Ground Elev:
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LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Gravelly Sand- 2.5Y, 5/2, coarse sand, gravels are subangular
up to 1.25-inches in diameter, composed of quartz, monzonite,
basalt, and feldspar.

535

95

530

100

525

105

520

110

515

115

Same as above, 10YR 5/3.

Same as above, fewer gravels up to 1/2-inch diameter,
subrounded to subangular.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Gravelly Sand- medium to coarse grained, gravels up to 1-inch
diameter, many chips of cobbles or boulders, angular to
subangular.

505

125

500

130

495

135

490

140

485

145

Gravelly Sand- 2.5Y 5/4, fine to coarse grained, gravels up to
1/2-inch, subangular, few chips.

Sand Gravel- coarse grained, gravel up to 1-inch, subangular,
many chips indicating cobbles or boulders.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Gravelly Sand- 2.5Y 5/2, sand is well graded, fine to medium
grained, gravels up to 1-inch in diameter, angular to
subangular, some chips, quartz, basalt, diorite, and feldpar
compositions.

475

155

470

160

465

165

460

170

455

175

Same as above.

Gravelly Sand- 2.5Y 5/3, sand is well graded medium to coarse
grained, angular to subangular gravels up to 3/4-inch diameter,
composed of basalt, quartz, diorite, and feldspar.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Same as above.

445

185

440

190

435

195

430

200

425

205

Same as above.

Same as above.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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LOG OF EXPLORATORY BORING DB-2

E. Burrows
Logged By:
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

LAB RESULTS
No recovery

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Gravelly Sand- 2.5Y 5/3, coarse grained sand, rounded to
subangular gravels up to 1-inch in diameter composed of
quartz, basalt, feldspar, and diorite. Difficult drilling.

415

215

410

220

405

225

400

230

395

235

TOPANGA FORMATION: Silty Sandstone- greyish brown
(2.5Y 5/2), very difficult drilling.

Gravelly Sandstone

Silty Sandstone.
This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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LOG OF EXPLORATORY BORING DB-2

Logged By:
E. Burrows
Project Engineer:
Sonic/Star50k
Drill Type:
Drive Wt & Drop: 140lbs / 30in
Shelby
Tube

Standard
Split Spoon

Modified
California

Water Table
ATD

SUMMARY OF SUBSURFACE CONDITIONS

LOG OF BORING 12-4026 XEBEC AZUSA.GPJ TGR GEOTECH.GDT 3/19/14

Total Depth: 240 feet below existing surface.
Soil logged from cyclone cuttings.
Groundwater at 98 feet (elevaton 532 msl).
Boring backfilled with bentonite slurry.

This Boring Log should be evaluated in conjunction with the complete
geotechnical report. This Boring Log represents conditions observed
at the specific location and date indicated, it is not warranted to be
representative of subsurface conditions at other locations and times.
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January 30, 2014
Willdan Geotechnical Project No. 101875-1000
CITY OF AZUSA – ENGINEERING GEOLOGY AND GEOTECHNICAL
ENGINEERING REVIEW
Submitted to:

Mr. Rob Keyes, City of Azusa

Project Location:

1001 North Todd Avenue, Azusa, California

Geotechnical Report: Preliminary Geotechnical Investigation Report, 1001 North Todd Avenue,
Azusa, California; prepared by TGR Geotechnical, Inc., Project No. 124026, dated May 16, 2013.
Review Status (2nd): Based on review of additional maps and reports (References Attached),
the following items are requested to be addressed prior to approval of the
report
DISCUSSIONS
Subsequent to the previous Geology and Geotechnical Engineering Review by Willdan (2013)
TGR has performed further research of existing reports and maps (Geomatrix, 2005, AMEC/
AMEC Geomatrix, 2010, AMEC, 2011 and CGS, 2014). The California Geologic Survey (2014)
released the Preliminary Review Map for earthquake Zones of Required Investigation for the
Azusa Quadrangle in early January, 2014. This new map impacts the project area, and the
southerly portion of the site is now marked as an Alquist-Priolo Earthquake Fault Zone. In
addition, several reports for the property immediately south of the subject site were made
available to TGR Geotechnical Inc. and this office.
.
Based on review of these reports, maps and comments from D. Scott Magorien, (2013 and 2014),
TGR has modified the fault delineated on the geotechnical map presented in their original report
(TGR, 2013). TGR now asserts that the fault observed during their field investigations represents
a splay of the Duarte Fault and that the main trace of the fault is located offsite to the south. TGR
has modified the setback zone shown in their report dated May 16, 2013 to now include all
portions of the site to south of the fault splay depicted on the geotechnical map and a zone 50
feet wide to the north of the splay. TGR’s revised conclusions are considered not conclusive to
mitigate the potential for ground rupture at the site as a result of a seismic event on the Duarte
Fault zone
CONDITIONS OF APPROVAL
1. The consultant should perform additional subsurface investigations to determine the
presence or absence of additional faulting to the north on the site. Bedrock offsets and/or
groundwater barriers would be examples of indicators of faulting. The reviewer notes that

Engineering | Geotechnical | Environmental | Sustainability | Financial | Homeland Security
714.634.3318 | fax: 714.634.3372 | 1515 South Sunkist Street, Suite E, Anaheim, CA 92806 | www.willdan.com

the thickness of Holocene materials at the site precludes the use of trenching to determine
the absence of faulting.
2. The reviewer requests to be notified when the additional subsurface investigations are
performed so the investigative methods and subsurface materials at the site may be
observed.
3. The consultant should perform an aerial photograph analysis to identify any lineaments or
other geomorphic features that may be present at the site.
4. The consultant should prepare a groundwater contour map of the site using the available
data.
This review was performed in accordance with generally accepted professional geologic hazards
and geotechnical engineering principles and practice in Southern California at this time. We
make no other warranty, either express or implied. Conclusions presented herein are based on
review of work by others. No field exploration or laboratory testing was performed. Please
contact us if you have questions.
Respectfully submitted,
WILLDAN GEOTECHNICAL

Ross Khiabani, PE, GE
Director of Geotechnical Services
C 37156, GE 2202

Wendy Drummond, PG, CEG
Project Geologist
CEG 2049

WD/MR/RK
Distribution: Addressee
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