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1. INTRODUCTION
This report presents the results of our preliminary soils engineering investigation
performed at the site located at 6255 De Forest A venue in the City of Long Beach. The
report includes a description and an evaluation of the subsurface materials, discusses the soil
conditions, and provides soils engineering recommendations for the proposed one-story building
on the subject site.
This report is intended for submittal to the appropriate governmental authorities that
control the issuance of necessary permits and provides recommendations for the proposed
development at the subject site.
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3. PROPOSED DEVELOPMENT

The findings and recommendations contained in this report are based on preliminary
plans provided by the architect and our subsurface exploration in the general area of the proposed
development.
The proposed development consists of a one-story building to be located within De
Forest Park. Foundations are expected to consist of a conventional continuous and spread
footings bearing in newly placed compacted fill. The approximate proposed building layout is
depicted on the attached Plot Plan, Plate 1.

4. SITE CONDITIONS
The subject site is a trapezoidal lot that is relatively level and is currently occupied with
two single-story buildings located within De Forest Park proposed work area. The existing onestory restroom building in the proposed building location will be removed. The site is bordered
by De Forest Avenue and residential housing to the east and Los Angeles River to the west of the
property. Drainage is by percolation through on-site soils and sheet flow to the adjacent street.

5. FIELD INVESTIGATION
The site was explored by this firm on March 31, 2020 by drilling two exploratory borings
utilizing 8-inch outer diameter hollow stem auger drill rig to a maximum depth of 50-feet below
the existing grade to evaluate the subsurface conditions. Additional exploration was conducted
on June 24, 2020 by digging three exploratory borings utilizing 6-inch diameter hand auger to
evaluate the subsurface conditions to a maximum depth of 5-feet. The approximate boring
locations are shown on Plate 1.
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The "Standard Penetration Test" was conducted by driving a 2-inch O.D. split spoon
into the soil using blows from a 140 pound hammer dropped 30-inches. The number of blows
required to advance the split spoon the final 12-inches of a 18-inch drive is defined as the
"Standard Penetration Resistance, "N-value, and is shown on the attached Boring Logs.
The N-value can generally be correlated with some significant physical properties of the
soil encountered especially for coarse-grained material.
Soil samples were obtained for laboratory testing. The earth materials were logged
in detail and are presented in the Log of Borings (Plates B-1 through B-4, and P-1 ).
Groundwater was encountered at the depth of 44-feet below existing grade during our
exploration.
6. SUBSURFACE CONDITIONS
6.1 Earth Materials

The earth materials encountered at the site consist of artificial fill and alluvium.
Artificial Fill(AO

Artificial fill encountered at the site consists of brown silty sand. These fills are moist,
medium dense, and contain asphalt and concrete debris near the existing sewer line location.
Fill thickness was observed to be approximately 1 to 3-feet in thickness within our test borings,
although the depth of fill may vary across the site. Actual fill thickness was not able to be
determined near the sewer lines due to encountering refusal due to asphalt and large concrete
debris. The artificial fills are not considered suitable for support of foundations, slab support
or as a base to receive compacted fill.
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Alluvium (Qya2)
The alluvium encountered at the site consists of sandy silt (ML) and silty clay to sandysilty clay (CL). The alluvium is medium stiff to stiff and moist. The alluvium is considered
suitable for support of foundations, concrete slabs, or as a base for new compacted fill.

6.2 Groundwater
Groundwater was encountered at a depth of 44-feet below ground surface during our
exploration at the subject site. However, it must be noted that local fluctuation in groundwater
level may occur due to seasonal variation in rainfall, irrigation and water line leak. The historical
highest groundwater is located approximately 25-feet below the ground surface as depicted in
Historical Highest Ground Water map, Plate 2.

7. FAULTING AND SEISMICITY
7.1 Ground Rupture
No known faults underlie the site nor is the site located within any Alquist Priolo Special
Studies Zones. Based on the Seismic Hazards Zones Map (Plate 4), the Cherry Hill Fault is the
closest to the site, which is approximately 4.0 km to the south of the subject site.

7.2 Seismic Design
It is our opinion that future structures should be designed in accordance with the current
seismic building code as determined by the structural engineer. The subject site is located within

Site Class D per the 2019 California Building Code. The following values of short and long
period accelerations, based on the ASCE 7-16 Standard, are recommended for the Maximum
Considered Earthquake (MCE) and the Design Basis Earthquake (DBE). The printed output
from the calculation is provided as Plates CBC-1 through CBC-5.
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Site Location (latitude, longitude): (33.86789, -118.19179)

Spectral Period, T
(seconds)

Site Class B
MCE spectral
acceleration (g)

Site Class D
MCE spectral
acceleration (g)

0.2

SS =1.664

Fa= 1.2

SMS =l.997

S08 =1.331

1.0

SI =0.596

Fv = 1.7

SM! =l.013

SDI =0.675

Site Class D
DBE spectral
acceleration (g)

Note: Values calculated using the SEAOC/OSHPD website: https://seismicmaps.org/

The Mapped MCE Geometric Mean Peak Ground Acceleration (PGA) is 0.716g and
the adjusted site Peak Ground Acceleration (PGAM) is 0.86g, as indicated on Plate CBC-1.
7.3 Ground shaking

Ground shaking resulting from a moderate to major earthquake (Magnitude 6.0 or
greater) can be expected during the lifespan of the proposed structure. Property owners and
the general public should be aware that any structure or slope in the southern California region
could be subject to significant damage as a result of a moderate or major earthquake. The
potential exists throughout southern California for strong ground motion similar to that which
struck the Los Angeles region during the January 17, 1994, Northridge Earthquake. Several
such destructive earthquakes have struck southern California during the span of recorded history.
Present building codes and construction practices, and the recommendations presented in
this report are intended to minimize structural damage to buildings and loss of life as a result
of a moderate or a major earthquake. They are not intended to totally prevent damage to
structures, graded slopes and natural hillsides due to moderate or major earthquakes. While
it may be possible to design structures and graded slopes to withstand strong ground motion,
the construction costs associated with such designs are usually prohibitive, and the design
restrictions may be severely limiting. Earthquake insurance is often the only economically
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feasible form of protection for your property against major earthquake damage. Damage to
sidewalks, steps, decks, patios and similar exterior improvements can be expected as these are
not normally controlled by the building code.
At your request, this firm could conduct a site specific strong motion study to provide
ground response data for use by a structural engineer to design structures to withstand a major
earthquake. Such a study is not required by present building codes, and is beyond the scope of
this investigation.
Major foundation problems are not anticipated as a result of earthquake induced liquefaction and differential settlement of natural earth-materials, provided the foundation system
is constructed as herein recommended, within the limitations presented above.
7.4 Liquefaction Potential and Seismically Induced Settlement
Our evaluation of liquefaction potential for the soils at the subject site is based on soil
type, water level, relative density, gradation, and intensity and duration of ground shaking.
Soil liquefaction is the sudden decrease of the shearing resistance of a loose state,
saturated cohesionless soil under seismic condition. Typically, fine sands and silts are potentially
subject to liquefaction under these conditions. According to the Seismic Hazard Zones Map
(Plate 3), the site is located in an area subject to liquefaction.
Liquefaction potential analysis base on a 2 percent probability of exceedance in 50 years
(2475-year return period) was conducted based on the following conditions. 1) soil type,
2) in-situ standard penetration test, 3) anticipated highest groundwater level at depth of 25-feet
below grade (Plate 4), 4) predominant earthquake magnitude of 6.76 (Plate CBC-4), and 5) peak
ground accelerations of0.573g ((2/3)PGAM, Plate CBC-1). The results of our liquefaction
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analysis indicate that the soil below the historical highest ground water level exhibit a factor
of safety greater than 1.3, indicating low liquefaction potential(See Plates LQ 1-1 through
LQ 1-5.)
The on-site soils at an approximate depth of 22.5- to 50-feet below existing grade consist
of clayey soils with Plasticity Index greater than 12 and saturated moisture content less than
80% of Liquid Limit, and Plasticity Index greater than 18, as shown in Atterberg Limits Table 2.
These clay layers are not subject to liquefaction based on Bray and Sancio (2006) criteria of
liquefiable soils.
We have conducted a quantitative analysis of seismically induced sand settlement based
on the following site conditions: soil type, standard penetration test (SPT) data, and historically
highest water level at the site. Based on the attached analysis on Plates LQ 1-1 through LQ 1-5,
the total and differential anticipated amount of seismically induced saturated and un-saturated
settlement is 0.43-inch and 0.29-inch, respectively. The seismically induced settlement analysis
at the subject site was analyzed utilizing predominant earthquake magnitude Mw=6.76, and a
peak ground acceleration of 0.573 g. The project structural engineer should design the foundation
system considering the anticipated earthquake-induced saturated sand and un-saturated
settlements.
7 .5 Lateral Spreading

Based on our liquefaction potential analyses shown on Plates LQ 1-1 through LQ 1-5, the
corrected blow counts (Nl) 60 of on-site materials are greater than 15 blows/foot. According to
Bartlett, S.F., and Youd, T. L., 1995 and Youd, T. L., et, al., 2000, no significant displacement is
likely to (Nl )60 values greater than 15 blows/foot for a magnitude 8 or less earthquake. It should
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be noted that Bartlett and Youd's lateral spreading analysis are limited to two (2) specific slope
profiles with a surface slope gradient between 0.1 % and 6% which does not appear to accurately
model the subject site conditions. Nevertheless, a soil layer with a corrected blow count (Nl) 60
value greater than 15 blows/foot indicates a low lateral spreading potential based on the available
case histories.

8. LABORATORY TESTING

Laboratory tests were conducted on representative samples to determine certain physical
properties of the earth materials. Field moisture content, in-situ density, shear strength
characteristics, consolidation potential, particle size distribution, Atterberg Limits, expansion
index, and soil corrosivity were determined from these tests and are presented in the Appendix.

8.1 Moisture-Density Determination
The in-situ moisture content and dry density of the earth materials sampled were
determined and are presented in the boring logs.

8.2 Direct Shear
Direct shear tests were conducted on representative samples to determine their shear
strength characteristics. The samples were saturated under normal load before testing. Shear
loads were applied at a rate of 0.05-inch per minute in accordance with the undrained shear test
procedure. Residual shear strength values for the samples tested are shown on Table 1 and are
provided as Plate DS-1.
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TABLE 1

Sample
Location

Depth
ft

Soil
T e

B-2

5

Qya2

98.2

Cohesion

Friction Angle
de rees

40

28

8.3 Consolidation Potential
Consolidation tests were performed on in-situ moisture and saturated specimens of the
native alluvium. The consolidometer is designed to receive the specimens in the field condition.
Porous stones placed at the top and bottom of the specimens permit free flow of water into and
from the specimens during the test. Successive load increments are applied to the top of the
specimens and progressive and final settlements under each load increment are recorded to an
accuracy of 0.0001-inch. The consolidation curves of the test results are shown on Plates C-1
through C-3.

8.4 Particle Size Distribution
Sieve analyses were performed on the representative materials to verify field classification
and aid in evaluation of the shear strength parameters and liquefaction potential of the soils. The
test results are attached in the Appendix (Plates SV-1 through SV-4).

8.5 Atterberg Limits
Atterberg Limit tests were performed to aid in classification, liquefaction evaluation
and volumetric changes (shrink and swell) potential of the on-site soils. Atterberg Limit results
are shown in Table 2 and are provided as Plate PC-1 through PC-3.
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TABLE2

Sample
Location

Depth
(feet)

Soil
Type

Dry
Density
(pcf)

Moisture
Content
(percent)

*Saturated
Moisture
Content
(percent)

Liquid
Limits
(percent)

Plastic
Limits
(percent)

Plastic
Index
(percent)

80%
Liquid
Limit
(nercent)

B-1

25

CL

108.2

15.0

20.6

34

14

20

27.2

B-1

35

CL

106.0

12.8

21.8

28

13

15

22.4

B-1
45
CL
93.4
*Based 011 specific gravity of 2. 7

29.8

29.8

41

26

15

32.8

8.6 Expansion Index Testing
An expansion index test was performed on a typical specimen of on-site soils to be used for
compaction. This test measures the expansion index of the material from 50 percent saturation to
total saturation under a total load of 12.63 pounds after a 24 hour saturation period, or until the
rate of expansion becomes constant. Results of these tests indicate that the alluvial soils in the
area of the proposed structures has an expansion index of 2, which is considered to be low in
expansion potential. Special treatment of the soils or special design criteria for concrete slabs or
foundations are not considered warranted. Please refer to Plate EI-1 for reinforcement and presaturation recommendations for footings and concrete slabs.

8. 7 Chemical Characteristics
Chemical tests for pH, chloride content, sulfate content, and minimum resistivity were
performed per the California Test Method (CTM) on a sample of the surficial materials in the area
of the proposed development. Minimum resistivity testing was conducted on saturated samples of
the material. The laboratory test results based on CTM are presented below:
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(ft)

Soil
Type

pH
CTM
643

Chloride
Content
CTM422
(ppm)

0-5

ML

7.8

50

Sample
Location

Depth

B-2

Sulfate
Content
CTM417
(ppm)

Minimum
Resistivity
CTM643
(ohm-cm)

251 .4

8216

The following determinations of soil corrosivity are based on the Los Angeles County
Manual for Preparation of Geotechnical Reports (LA County, 2013). An engineer specializing in
corrosion protection and concrete design should be consulted if additional protection is desirable.
1)

Soils are considered corrosive when the pH gets down around 5.5.

2)

Large concentrations of chlorides will adversely affect ferrous materials, such as iron
and steel. When chloride concentrations exceeds 500 parts per million (ppm),
mitigation measures must be taken to protect any steel reinforcing within concrete
and any steel pipe or cast iron that serve the development.

3)

When soluble sulfate concentrations are greater than 2,000 ppm in soil and 1,000
ppm in groundwater, mitigation measures must be taken to protect any concrete
structures in contact with the soils.

4)

The relationship between soil resistivity and corrosivity is shown in the following
table. As the soil resistivity decreases the corrosivity increases. Mitigation must be
recommended when test results indicate the soil to be moderately corrosive or worse.

Corrosivity
Cateeorv

Severely
Corrosive

Corrosive

Moderately
Corrosive

Mildly
Corrosive

Soil Resistivity
(ohm-cm)

0 - 1,000

1,000 - 2,000

2,000 - 10,000

over 10,000

Based on the results of the resistivity testing, the on-site soils are considered moderately
corrosive to ferrous metals. We recommend underground steel utilities be given a high quality
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protective coating such as 40 mil extruded polyethylene, 20 mil plastic tape over primer per
AWWA Standard C209, or hot applied coal tar enamel or tape per A WWA Standard C203.
Based on the sulfate and chloride content of the material, standard construction practices
and concrete mixes may be used for concrete in contact with the on-site soils using types I, II or III
cement.

9. RECOMMENDATIONS
Based on the findings of our investigation, the site is considered to be suitable from a
soils engineering standpoint for the proposed one-story building provided the recommendations
included herein are followed and integrated into the final foundation and grading plans.
9.1 Site Preparation/Site Clearance
Based on our field observations and laboratory test results, the upper soils will be disturbed
during demolition of the existing structure. The building should be supported on newly placed
compacted fill for the proposed development. Prior to placing compacted fill, the upper 5-feet of
unsuitable soils should be removed and the bottom shall be scarified, brought to proper moisture
content, and recompacted per our attached Grading Guidelines. Any localized deeper
fill should be removed and recompacted. On-site materials can be re-used provided that all debris
are removed prior to compaction. The compacted fill should extend beyond the footing footprints
a minimum distance equal to the depth of compacted fill below the bottom of the footings, where
space is available. A minimum of 3-feet of compacted fill should be provided below all foundations.
All new fill should be compacted to at least 90 percent of the maximum dry density, as
determined by ASTM Method D1557, at about 2 percent above optimum moisture content. Where
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soil having less than 15 percent finer than 0.005 millimeters is used for fill, it shall be compacted to a
minimum of 95 percent relative compaction based on maximum dry density. Additional recommendations are provided in the attached grading guidelines.
Demolition debris and other unsuitable materials should be stripped and removed from
the site. Water lines or other old utility lines or installations to be abandoned should be removed
or crushed in place. Holes resulting from removal of buried obstructions which extend below
finished site grades should be backfilled with compacted soils.
9.2 Expansive Soils
Based on soil classification at the site and laboratory testing, newly placed compacted fill
using on-site soils is anticipated to be low in expansion potential. Design criteria are provided in
Plate EI-1 for reinforcement and pre-saturation recommendations for footing and concrete slabs.
9.3 Foundations
The foundation should be designed within a tolerable deflection determined by structural
engineer for the combined differential settlement, both seismically induced settlement (0.29") plus
static (0.25").
The bearing pressure given is for the total of dead and frequently applied live loads and may
be increased by one-third for short duration loading which includes the effects of wind or seismic
forces.

Continuous and Isolated Spread Footings
Conventional continuous footings supported entirely in newly placed certified compacted fill
are adequate for foundation support. Continuous footings may be designed using a bearing pressure
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of2000 psf, and should be a minimum of 12-inches in width and 12-inches into the bearing material
for a one-story building.
Independent footings may be designed using a bearing pressure of 2500 psf. The dimensions
on independent footings should be a minimum of 2-feet square and founded at least 2-feet into the
bearing material.
A 20 percent increase is allowable for each additional foot of excavation depth and a
10 percent increase is allowable for each additional foot of excavation width, up to a maximum
value of 3000 psf.
Footings should be located below a line measured at a 45 degree angle from the bottom
of any utility trench, unless reviewed and approved by the Soils Engineer.
9.4 Lateral Design
Resistance to lateral loading may be provided by friction acting at the base of foundations
and by passive earth pressure within newly placed certified compacted fill. An allowable coefficient
of friction of 0.3 may be used with the dead load forces for newly placed certified compacted fill.
Passive earth pressure may be computed as an equivalent fluid having a density of
300 pcfwith a maximum earth pressure of 4500 psf for compacted fill. When combining
passive and friction for lateral resistance, the passive component should be reduced by one-third.
9.5 Foundation Settlement (static)
Settlement of the foundation system supported entirely in newly placed certified compacted
fill is expected to occur on initial load application. The maximum settlement is expected to be
Y2-inch. Differential settlement is not expected to exceed '14-inch, within a span of 30-feet. These
estimates may be exceeded in the event of strong or severe ground shaking resulting from a moderate
to major earthquake.
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9.6 Temporary Excavations
The vertical excavation required for the removal and recompaction are anticipated to
be up to 5-feet in vertical height and are expected to expose native alluvium and artificial fill.
The maximum recommended height ofun-surcharged temporary vertical excavation is 5-feet.
Excavation exceeding 5 vertical feet shall be trimmed to a 1: 1 ratio backslope or the excavation
may shored.
A representative of GEOSYSTEMS, INC., should observe the temporary excavations
to verify that the geologic conditions being exposed in the cuts are as anticipated. Additional
or revised recommendations will be made as field conditions warrant.
All excavations shall be made in accordance with the regulations of State of California,
Division of Occupational Safety and Health (Cal/OSHA). These recommended temporary
excavation slopes do not preclude local raveling and sloughing. All excavations should be stabilized
immediately, any excavation left un-stabilized for more than 7-days of initial excavation should be
re-evaluated. Water should not be allowed to pond on the top of the excavation nor to flow towards
it. No vehicular surcharge should be allowed within a 1: 1 plane projected upward from the base of
the cut.
It is recommended that a pre-excavation site meeting be attended by the grading contractor,

the soils engineer and an agency representative to discuss methods and sequence of subterranean
excavation.
9.7 Floor Slabs
Concrete floor slabs should be supported entirely on newly placed certified compacted fill,
and should be reinforced with a minimum of #4 rebar spaced at a minimum distance of 16-inches
on center each way. Slabs to be covered with flooring should be protected by an acceptable plastic
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vapor retarder/barrier (minimum 10 mil thickness). To prevent punctures and aid in the concrete
cure, the barrier should be sandwiched within a 3-inch layer of sand. The actual reinforcement and
waterproofing requirements for the slab should be determined by the project stmctural engineer.
A minimum 4-inch-thick capillary break consisting of compacted clean graded 3/4-inch
gravel should be placed below the vapor retarder/barrier and sand.

If moisture vapor transmission is a concern to the facility owner, an expert should be
consulted to provide additional recommendations for the design and construction of slabs in
moisture sensitive flooring areas.
9.8 Pre-Saturation
Maintaining the subgrade at a "moist" condition prior to placing concrete will minimize
the shrink/swell potential of the soil. The subgrade to receive concrete slabs-on-grade should be
pre-saturated to at least 120 percent of the optimum moisture content for at least 24 hours prior
to placing concrete. The pre-saturation depth should be at least 24-inches deep. Pre-saturation
of the subgrade should be conducted well before concrete is scheduled for placement. The
effectiveness of the pre-saturation should be tested by our firm prior to pouring concrete.
9.9 Patio Slabs and Hardscape
It may be desirable to support new patio slabs and hardscape (patios, steps, walkways, etc.)

on the existing surficial soils which are not considered to be suitable for structural support.
These structures are not normally subject to building code requirements for structural support.
In order to reduce the potential for distress, it may be desirable to provide additional subgrade
preparation and additional steel and concrete thickness for the proposed patio slabs and hardscape
at the site. At a minimum, we recommend that patio slabs and hardscape be reinforced with a
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minimum of #4 rebar placed at 16-inches on center each way. The upper 12-inches
of existing surficial soils to be used for slab support should be removed and recompacted to
90 percent of the maximum dry density, as determined by ASTM Method D1557. It should be
noted that patio slabs/hardscape constructed to the preceding specification may be subject to
distress over time. Periodic maintenance or replacement may be necessary.
9.10 Drainage Protection
All pad and roof drainage should be collected and transferred to an approved location
in non-erosive drainage devices. Drainage should not be allowed to descend any slope in a
concentrated manner or to pond on the pad or against any foundation or retaining wall. We
recommend that a comprehensive site drainage plan be prepared by the civil engineer and
implemented during the proposed development. Maintaining a proper drainage system will
minimize the shrink/swell potential of the subsoils.
It is the responsibility of the contractor and ultimately the developer and/or property owner to

ensure that all drainage devices are installed and maintained in accordance with the approved plans,
our recommendations, and the requirements of all applicable municipal agencies. This includes
installation and maintenance of all subdrain outlets and surface drainage devices.
9.11 Drainage Control
Final grading shall provide positive drainage away from the footings and from the lot. Proper
drainage shall also be provided away from the building footing and from the lot during construction.
Maintaining a proper drainage system will minimize the shrink/swell potential of the subsoils.
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9.12 FIELD PERCOLATION TEST & RECOMMENDATIONS
Percolation testing was performed on June 24, 2020, at the location P-1 to evaluate the
infiltration rate of the near-surface soils for the purpose of designing on-site infiltration system
for storm water runoff. Subsequent to the drilling of the boring, a 2-inch diameter polyvinyl
chloride (PVC) pipe was placed in the bore hole. The PVC pipe was slotted between the depths of
approximately three to five feet below the ground surface. The annulus of the pipe was backfilled
with pea gravel to approximately two feet below the ground surface. The boring was pre-saturated
for 4 hours on June 24, 2020 prior to percolation testing on the same day.
Percolation testing was conducted by placing water in the PVC pipe to establish a head of
water and measuring the drop in water at approximately 60 minute intervals until a stabilized rate
was established. The stabilized infiltration rate was used to evaluate the percolation rate. The
results of our percolation testing are presented in Table 1:

Table 1 - Percolation Test Results

Location

Estimated Percolation Rate
(inch/hr)

Estimated Percolation Rate
(gal/ff/day)

Coefficient of
Permeability
(cm/sec)

P-1

1.7

25.9

1.22 x 10-3

Notes:
gal/ft 2/day - gallon per square foot per day
cm/sec - centimeters per second
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RECOMMENDATIONS FOR SUSMP FACILITY

Based on the Long Beach Low Impact Development Best Management Practices Design
Manual (2013), on-site water infiltration is not recommended for the proposed stormwater facility
based on the following:
1) The site is located in a state defined liquefaction hazard zone.

2) The proposed infiltration system will saturate on-site soils consisting of sandy silts above
the historical highest ground water level which have high liquefaction potential.
On-site water infiltration is not recommended for this site, all pad and roof drainage should be
collected and transferred to an approved non-erosive drainage device. Drainage should not be
allowed to pond on the pad, against any foundation, or infiltrated into the on-site soils. We
recommend that a comprehensive site drainage plan be prepared by the civil engineer and
implemented during the proposed development. All drainage devices should be installed and
maintained in accordance with the approved plans, our recommendations, and the requirements of all
applicable municipal agencies by the contractor and ultimately the developer and/or property owner.
This includes installation and maintenance of all subdrain outlets and surface drainage devices.

10. APPROVAL

A set of foundation and grading plans should be submitted to this office for review
and approval prior to initiation of construction.
It is recommended that all foundation excavations be approved by this firm prior to placing
concrete or steel. Any fill which is placed should be tested for compaction if used for engineering
purposes. All cut-slopes and temporary excavations should be observed by a representative of this
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firm. Should the observation reveal any unforeseen hazard, appropriate treatment will be
recommended.
It is advised that the client contact GEOSYSTEMS, INC., at least 1 week in advance of
commencing grading to allow for contractual agreements for geotechnical services during the
construction phases of your project.
Please advise this office at least 24 hours prior to any required verification.
Representatives of GEOSYSTEMS, INC., will observe work in progress, perform tests on
soil, and observe excavations and trenches. It should be understood that the contractor or others
shall supervise and direct the work and they shall be solely responsible for all construction means,
methods, techniques, sequences and procedures, and shall be solely and completely responsible for
conditions of the job site, including safety of all persons and property during the performance of the
work.
Periodic observation by GEOSYSTEMS, INC., is not intended to include verification
of dimensions or review of the adequacy of the contractor's safety measures in, on, or near the
construction site.

11. REMARKS
The conclusions and recommendations contained herein are based on the findings and
observations made at the boring locations. While no great variations in soil conditions are
anticipated, if conditions are encountered during construction which appear to differ from
those disclosed, GEOSYSTEMS, INC., should be notified, so as to consider the need for
modifications.
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This report has been compiled for the exclusive use of CONSERVATION CORPS OF

LONG BEACH, and their authorized representatives. It shall not be transferred to, or used by, a
third party, to another project or applied to any other project on this site, other than as described
herein, without consent and/or thorough review by this facility.
Should the project be delayed beyond the period of one year after the date of this report, the
site should be observe and the report reviewed to consider possible changed conditions.
This report is issued with the understanding that it is the responsibility of the owner, or their
representative, to assure that the information and recommendations contained herein are called to the
attention of the designers and builders for the project.
The limits of our liability for data contained in this report and our warranty is presented on the
following page.

GEOSYSTEMS, INC.

Steve S. Tsai, Vice President
GE 2268, Exp. 3-31-22

Attachments:

32 Plates, see Appendix

CC:

4 to Client

AM:SST/jsc
G:IGS20\ GS20-021 l _De Forest\REPORTS\De Forest_9255.Cons .wpd
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LIMITATIONS
This report is based on the development plans provided to our office. In the event
that any significant changes in the design or location of the structure(s); as outlined
in this report are planned, the conclusions and recommendations contained in this
report may not be considered valid unless the changes are reviewed and the
conclusions of this report are modified or approved by the soil engineer.
The subsurface conditions and excavation characteristics described herein have been
projected from individual borings or test pits placed on the subject property. The
subsurface conditions and excavation characteristics data should in no way be
construed to reflect any variations which may occur between these borings or test
pits.
It should be noted that fluctuations in the level of the groundwater may occur due to
variations in rainfall, temperature, and other factors not evident at the time
measurements were made and reported herein. GeoSystems, Inc., assumes no
responsibility for variations which may occur across the site.
If conditions encountered during construction appear to differ from those disclosed,
this office shall be notified so as to consider the need for modifications. No
responsibility for construction compliance with the design concepts, specifications
or recommendations is assumed unless on-site construction review is performed
during the course of construction which pertains to the specific recommendations
contained herein.

This report has been prepared in accordance with generally accepted practice. No
warranties, either expressed or implied, are made as to the professional advice
provided under the terms of the agreement and included in this report.
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GRADING GUIDELINES
Site Clearing
Any existing brush, loose fill and porous soils shall be excavated to competent
native materials. Prior to the placement of any fill soils, the exposed surface shall be
scarified, cleansed of debris and recompacted to 90 percent of the laboratory standard
under the direction of the Soils Engineer in accordance with the following "Placing,
Spreading, and Compacting Fill Materials".
Preparation
After the foundation for the fill has been cleared, and scarified, it shall be brought
to a proper moisture content and compaction to not less than 90 percent of the
maximum dry density in accordance with ASTM D1557.
Materials
On-site materials may be used in the fill if cleansed of debris. Imported fill
materials shall be approved by the Soils Engineer and may be obtained from any
other approved source. The materials used should be free of excessive organic matter
and other deleterious substances and shall not contain rocks or lumps greater than 6
inches in maximum dimension.
Placin&, Spreading and Compactin& Fill Materials
Fill materials shall be placed in layers which when compacted shall not exceed
6 inches in thickness. Each layer shall be spread evenly and shall be thoroughly
mixed during the spreading to ensure uniformity of material and moisture of each
layer.
Where the moisture content of the fill material is below the optimum value
determined by the Soils Engineer, water shall be uniformly added to obtain the
approximate optimum moisture content.
Where the moisture content of the fill materials is higher than the optimum value
determined by the Soils Engineer, the fill materials shall be aerated by blading
disking or mixing with dry materials until the optimum moisture content is obtained.
After each layer has been placed, mixed and spread evenly, it shall be thoroughly
compacted to not less than 90 percent of the maximum dry density in accordance
with ASTM D1557. Cohesionless soil having less than 15 percent finer than 0.005
millimeters (such as base material or pea gravel) shall be compacted to a minimum
of 95 percent of the maximum dry density.
Compaction shall be by sheepfoot roller, tract rolling or other types of acceptable
compaction equipment of such design that they will be able to compact the fill
material to the specified density. Rolling shall be accomplished while the fill
material is at the specified moisture content, to ensure that the desired density has
been obtained. The final surface of the areas to review slabs-on-grade should be
rolled to a dense smooth surface.
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GRADING GUIDELINES

(Co11ti1111ed)

Field density tests shall be made by the Soils Engineer at intervals not to exceed
2 feet of fill height. Where sheepfoot rollers are used, the soil may be disturbed to
a depth of several inches and density reading shall be taken in the compaction
material below the disturbed surface. When these readings indicate the density of
any fill or portion thereof is below the required 90 percent density, the particular
layer of portion shall be reworked until the required density has been obtained.
The grading specifications should be a part of the project specifications.
The Soils Engineer shall review the grading plan prior to grading.
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