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Dear Mr. Rosenfeld:

Transmitted herewith is an electronic copy of our geotechnical investigation report for the
subject project. The report presents our evaluation of the foundation conditions at the site
and recommendations for design and construction.

Further wet signed copies of the report can be provided upon request if required for
County submittal.

We appreciate the opportunity of offering our services on this project and look forward to
seeing the project through its successful completion. Feel free to contact us if you have
questions regarding our report or need further assistance.

Very truly yours,
Geotechnical Professionals Inc.

E. Harris V, P.E. Donald A. Cords, G.E.
Project Engineer Principal
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1.0 INTRODUCTION
1.1 GENERAL

This report presents the results of the geotechnical investigation performed by
Geotechnical Professionals Inc. (GPI) for the proposed Behavioral Health Campus in
Perris, California. The geographical site location is shown on the Site Location Map,
Figure 1.

1.2 PROJECT DESCRIPTION

We understand the proposed development will consist of one 2-story building (Urgent
Care Services), two 3-story buildings (Extended Residential Care and Children and
Youth Services), and two 4-story buildings (Community Wellness and Education
Center and Supportive Transitional Housing) on a 19.4-acre site. A small
single-story storage building is also planned just east of the Urgent Care building.
Other site improvements will include basketball courts, pickleball courts, a fountain,
play areas, a small amphitheater, trash enclosures, pavements, flatwork, and
landscape areas. The proposed site layout is shown on the Site Plan, Figure 2.

The provided site plan also shows a future 2-story building (Administrative Building)
near the northeast corner of the property with future parking along the northern limits
of the property.

Based on information provided by James Chen, the Project Structural Engineer,
column loads for the building will be on the order of 350 to 500 kips with the
exceptions of the Supportive Transitional Housing and storage building. These
structures are planned to be supported on continuous footings. The maximum wall
loads for the housing building are expected to be on the order of 5 kips per lineal
foot. The maximum wall loads for the storage building are expected to be on the
order of 1 to 2 kips per lineal foot. The buildings are expected to be comprised of
steel frame or engineered metal stud construction with slab-on-grade floors. We
expect grades at the site to remain within approximately 1 to 3 feet of existing grades.

1.3 PURPOSE OF INVESTIGATION

The primary purpose of this investigation and report is to provide an evaluation of the
existing geotechnical conditions at the site as they relate to the design and construction
of the proposed development. More specifically, this investigation was aimed at providing
geotechnical recommendations for planning earthwork, and design of foundations, floor
slabs, and pavements.
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2.0 SCOPE OF WORK

Our scope of work for this investigation consisted of review of existing data, field
exploration, laboratory testing, engineering analysis, and the preparation of this report.

The field exploration program consisted of twenty Cone Penetration Test (CPTs) and
sixteen exploratory borings. The locations of the subsurface explorations are shown on
the Site Plan, Figure 2.

The CPT’s were advanced to practical refusal with depths ranging from 15 to 50 feet
below existing site grades. Detailed logs of the CPT’s and a summary of the equipment
used are presented in Appendix A. The exploratory borings were drilled using 8-inch
diameter truck-mounted hollow-stem auger drilling equipment and hand auger
equipment. The borings were advanced to depths ranging from 6 to 41 feet below existing
site grades. Details of the drilling and Logs of Borings are presented in Appendix B.

Laboratory soil tests were performed on selected representative samples as an aid in soll
classification and to evaluate the engineering properties of the soils. The geotechnical
laboratory testing program included determinations of moisture content and dry density,
grain size distribution, hydroconsolidation, shear strength (direct shear), compaction,
subgrade strength, expansion potential, and corrosion. Laboratory testing procedures
and results are summarized in Appendix C.

Soil corrosivity testing was performed by Project X Corrosion under subcontract to GPI.
Their test results are presented in Appendix C.

Terra Geosciences performed a seismic shear-wave survey to assess the average shear
wave velocity of the subsurface soils. The result of the testing and the report by Terra
Geosciences are presented in Appendix D.

Engineering evaluations were performed provide geotechnical and foundation

recommendations. The results of our evaluations are presented in the remainder of this
report.
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3.0 SITE CONDITIONS
3.1 SURFACE CONDITIONS

The site is currently unoccupied and covered by vegetation. According to historic aerials
(historicaerials.com), the site was occupied by multiple small buildings in the northwest
corner and southwest corner between 1959 and 2014. The site is bounded on the north
by Placentia Avenue, on the east by Harvill Avenue, on the south by Water Street, and
on the west by a mostly undeveloped property with a few small structures in the northeast
corner.

The ground surface at the site slopes very gently to the northeast. Based on Google
Earth, ground surface elevations at the site are approximately +1540 feet at the southwest
and slopes to the north east to approximately +1510 feet.

3.2 SUBSURFACE SOILS

Our field investigation disclosed a subsurface profile consisting of undocumented fill
overlying natural soils. Detailed descriptions of the conditions encountered are shown on
the Logs of Borings in Appendix B. A brief summary of the subsurface conditions are
provided below.

The fill soils extended to depths of approximately 2 to 5 feet below existing grades at the
locations of our exploratory borings. The undocumented fill soils consist of silty sands
and clayey sands. The fills were generally dry to slightly moist. Documentation regarding
the placement and compaction of the fill was not provided.

The natural soils consisted of silty sand and sands in the upper 20 feet. These soils were
generally medium dense to dense and dry to slightly moist. From approximately 20 feet
to 50 feet below the existing ground surface, the soils consist of silty sands and clayey
sands with some interbedded layers of clay silts and silty clays. The sandy soils are
dense to very dense and dry to moist. The fine-grained soils are hard. The natural soils
exhibit moderate strength and low compressibility characteristics.

3.3 GROUNDWATER AND CAVING

Groundwater was not encountered in our explorations to a depth of 50 feet below the
existing grade. This area has not been mapped by the State of California.

Groundwater was measured by others in a well located approximately 1.1-miles east of
the site at an elevation of approximately +1,407 feet in March of 2023 (wdl.water.ca.gov).

Caving was not observed in our borings and should be considered unlikely.
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4.0 CONCLUSIONS AND RECOMMENDATIONS
41 GENERAL

Based on the results of our investigation, it is our opinion that from a geotechnical
engineering viewpoint it is feasible to develop the site as proposed. The most significant
geotechnical issues that will affect the design and construction of the proposed structures
are as follows:

e The proposed building may be supported on spread and continuous foundations
with slab-on-grade floors. Footings and slabs should be supported on properly
compacted fill.

e Prior to construction of the building foundations, undocumented fills and disturbed
soils should be removed and replaced as properly compacted fill. The depth of
removals and details regarding grading are provided in the “Earthwork” section of
this report.

e Removals are also recommended in the pavement for drives and parking, athletic
courts, and under minor structures, in order to provide a consistent, moist layer of
engineered fill for uniform support. The depth of removals and details regarding
grading are provided in “Earthwork” section of this report.

e The on-site soils should be considered moderately corrosive to buried metals. If
buried metal elements are required, a corrosion engineer should be consulted.

Our recommendations related to the geotechnical aspects of the development of the site
are presented in the subsequent sections of this report.

4.2 SEISMIC CONSIDERATIONS
4.2.1 General

The site is located in a seismically active area typical of Southern California and is likely
to be subjected to strong ground shaking due to earthquakes on nearby faults.

We assume the seismic design of the proposed development will be in accordance with
the California Building Code (CBC) 2022 edition. Analysis of the data obtained during the
seismic shear-wave survey indicated that the “weighted average” shear-wave velocity
within the upper 100 feet of the subject site, Vs3o, is 1,628 feet per second (fps). In
accordance with ASCE 7-16, this shear-wave velocity corresponds to a Site Class C (Very
Dense Soil and Soft Rock). Using the Site Class, which is dependent on geotechnical
issues, and the appropriate seismic design maps, the corresponding seismic design
parameters from the CBC are as follows:
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2022 CBC:

Ss =1.49¢g Swms = Fa*Ss =1.799g Spbs = 2/3 * Sms = 1.19¢g
S1=0.55¢g Swmi1 =Fv*S1=0.80g Sb1 =2/3 * Sm1 = 0.53¢g

Note: The Project Structural Engineer should confirm these values prior to their use.
4.2.2 Strong Ground Motion Potential

During the life of the project, the site will likely be subject to strong ground motions due
to earthquakes on nearby faults. Based on the ASCE 7 website (asce7hazardtool.online),
we computed that the site could be subjected to a peak ground acceleration (PGAwm) of
0.60g for a magnitude 7.0 earthquake. This acceleration has been computed using the
mapped Maximum Considered Geometric Mean peak ground acceleration from ASCE
7-16 (ASCE, 2016) and a site coefficient (Frca) based on site class. The predominant
earthquake magnitude was determined using a 2-percent probability of exceedance in a
50-year period, or an average return period of 2,475 years. The structural design will
need to incorporate measures to mitigate the effects of strong ground motion.

4.2.3 Potential for Ground Rupture

There are no known active faults crossing or projecting through the site. The site is not
located in an Alquist-Priolo Earthquake Fault Zone. Therefore, ground rupture due to
faulting is considered unlikely at this site.

4.2.4 Liquefaction

Liquefaction is a phenomenon in which saturated cohesionless soils undergo a temporary
loss of strength during severe ground shaking and acquire a degree of mobility sufficient
to permit ground deformation. In extreme cases, the soil particles can become suspended
in groundwater, resulting in the soil deposit becoming mobile and fluid-like. Liquefaction
is generally considered to occur primarily in loose to medium dense deposits of saturated
sandy soils. Thus, three conditions are required for liquefaction to occur: (1) a sandy soll
of loose to medium density; (2) saturated conditions; and (3) rapid, large strain, cyclic
loading, normally provided by earthquake motions.

The site is not located within an area that has been mapped for liquefaction by the State
of California. The site is located within an area shown as having a low potential for soil
liquefaction as determined by the County of Riverside (koordinates.com). Soil liquefaction
is not likely to occur at the project site due to the deep groundwater.

4.3 EARTHWORK
The earthwork anticipated at the project site will consist of clearing, overexcavation of

undocumented fill, disturbed soils, a portion of the natural soils, subgrade preparation,
and placement and compaction of fill.

3194-21-01R (12/23) 5
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4.3.1 Clearing

Prior to grading, the areas to be developed should be stripped of vegetation, pavements,
foundations, and cleared of debris. Buried obstructions, such as utilities and tree roots,
should be removed. Although none were encountered, any cesspools or septic systems
exposed during construction should be removed in their entirety. The resulting excavation
should be backfilled as recommended in the "Subgrade Preparation" and "Placement and
Compaction of Fill" sections of this report. As an alternative, cesspools can be backfilled
with a lean sand-cement slurry. Deleterious materials generated during the clearing
operations should be removed from the site. At the conclusion of the clearing operations,
a representative of GPI should observe and accept the site prior to further grading.

4.3.2 Excavations

Excavations at the site will include removal of undocumented fills, disturbed soils, a
portion of the natural soils, foundation excavations and trenching for utility lines.

Prior to placement of fills or construction of the buildings, undocumented fills, disturbed
soils, and a portion of the natural soils within the building areas should be removed and
replaced as properly compacted fill. These materials require densification to provide
uniform and adequate support of foundations, slab-on-grade floors, and pavements.

For planning purposes, we recommend that removals within footprints of proposed
buildings supported on spread footings extend to 5 feet below existing grades or 1 foot
below the bottom of footings, whichever is deeper. Deeper removals may be required to
remove undocumented fills and disturbed soils.

In proposed athletic courts removals should extend to at least 2-feet below existing
grades or proposed subgrade, whichever is deeper, to provide moist, uniform support for
pavements.

In proposed pavement areas, removals should extend to at least 1-foot below existing
grades or proposed subgrade, whichever is deeper, to provide moist, uniform support for
pavements. Existing grade refers to elevations at locations of explorations.

For footings of minor lightly-loaded structures, such as small walls and trash enclosures,
we recommend the removals and replacement extend to at least 2 feet below the bottom
of footings.

The actual depths of removal will need to be confirmed in the field during grading by a
representative of GPI.

The removals should extend laterally beyond the building lines by at least 5 feet or beyond
the edge of footing a minimum distance equal to the depth of overexcavation/compaction
below finish grade (i.e., a 1:1 projection below the edge of footings), whichever is greater.

Where not removed by the aforementioned excavations, existing utility trench backfill
should be removed and replaced as properly compacted fill. This is especially important
for deeper fills such as existing sewers and storm drains. For planning purposes,
removals over the utilities should extend to within 1-foot of the top of the pipe. For utilities,
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which are 5 feet or shallower, the removal should extend laterally 1-foot beyond both
sides of the pipe. For deeper utilities, the removals should include a zone defined by a
1:1 projection upward (and away from the pipe) from each side of the pipe. The actual
limits of removal will be confirmed in the field. We recommend that all known utilities be
shown on the grading plan.

Temporary construction excavations may be made vertically without shoring to a depth
of 5 feet below adjacent grade. For deeper cuts up to 15 feet, the slopes should be
properly shored or sloped back to at least 1:1 or flatter. Surcharge loads should not be
permitted within a horizontal distance equal to the height of cut from the top of the
excavation or 5 feet from the top of the slopes, whichever is greater, unless the cut is
properly shored. Excavations that extend below an imaginary plane, inclined at 45
degrees below the edge of any adjacent existing site facilities, should be properly shored
to maintain support of adjacent elements. Excavations and shoring systems should meet
the minimum requirements given in the most current State of California Occupational
Safety and Health Standards.

4.3.3 Subgrade Preparation

Prior to placing fills, the exposed subgrade should be scarified to a depth of 12 inches,
moisture conditioned and compacted within the footprints of the proposed buildings. The
exposed subgrade surface should be proof-rolled a minimum of 6 passes using a
vibratory pad foot roller excreting a dynamic force of at least 40,000 pounds. The
subgrade should be compacted to a minimum of 95 percent (90 percent for silts and clays)
of maximum density in accordance with ASTM D 1557.

We recommend significant moistening of the subgrade soils to help mitigate soils
susceptible to hydroconsolidation beneath removals and to facilitate in-place compaction
as the moisture content of the soils is generally well below optimum moisture. Moistening
can usually be accomplished by deep ripping and liberal watering (including “rainbirds” or
flooding) prior to compaction.

4.3.4 Material for Fill
The on-site soils are, in general, suitable for use as compacted fill under the structures.

Imported fill material should be predominantly granular (well-graded and containing no
more than 40 percent fines - portion passing No. 200 sieve) and non-expansive
(Expansion Index of 20 or less. GPI should be provided with a sample (at least 50
pounds) and notified of the location of soils proposed for import at least 72 hours in
advance of importing. Each proposed import source should be sampled, tested, and
accepted for use prior to delivery of the soils to the site. Soils imported prior to acceptance
by GPI may be rejected if not suitable.

Soils used for compacted fills should not contain particles greater than 6 inches in size.

If encountered, on-site inert demolition debris, such as concrete and asphalt, may be
reused in the compacted fills provided approval is obtained from the reviewing regulatory
agency and the owner. The material should be crushed to the consistency of aggregate
base and blended with the on-site or imported soils.
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If open-graded rock is used as backfill, the material should be placed in lifts and
mechanically densified. Open-graded rock should be separated from the on-site soils by
a suitable filter fabric (Mirafi 140N or equivalent).

4.3.5 Placement and Compaction of Fills

Fill soils should be placed in horizontal lifts, moisture-conditioned, and mechanically
compacted to at least 95 percent (90 percent for silts and clays) of the maximum dry
density, in accordance with ASTM D-1557. The optimum lift thickness will depend on the
compaction equipment used and can best be determined in the field. The following
uncompacted lift thickness can be used as preliminary guidelines.

Plate Compactors 4-6 inches
Track Equipment, Small Vibratory or Static Rollers (5-tonz) 6-8 inches
Scrapers and Heavy Loaders 8-12 inches

The maximum lift thickness should not be greater than 12 inches.

Granular fills should be placed at a moisture content of 0 to 2 percent over the optimum
moisture content. While not anticipated, fills consisting of the on-site clays and silts should
be placed at a moisture content of 1 to 3 percent over the optimum moisture content in
order to achieve the required compaction. In general, the moisture content of the soils
encountered in the upper 5 to 10 feet of the explorations was generally well under the
optimum moisture content. As such, significant moisture conditioning (wetting) will be
required prior to replacing the soils as properly compacted fill. The contractors should
allow for moistening of these materials in their bids.

Once moisture conditioned and properly compacted, the exposed soils should not be
allowed to dry out prior to covering. A representative of GPI should confirm the moisture
content of the subgrade soils immediately prior to placement of concrete or additional fill.

During backfill of excavations, the fill should be properly benched into the construction
slopes as it is placed in lifts.

4.3.6 Shrinkage and Subsidence

Shrinkage is the loss of soil volume caused by compaction of fills to a higher density than
before grading. Subsidence is the settlement of in-place subgrade soils caused by loads
generated by large earthmoving equipment. For earthwork volume estimating purposes,
an average shrinkage value of about 10 to 15 percent and subsidence of 0.2 feet may be
assumed for the surficial soils. These values are estimates only and exclude losses due
to removal of vegetation or debris. Actual shrinkage and subsidence will depend on the
types of earthmoving equipment used and should be determined during grading.

4.3.7 Trench/Wall Backfill
Utility trench and wall backfill consisting of the on-site material or imported sandy soils
should be mechanically compacted in lifts. Jetting or flooding should not be permitted.

Significant moistening of the on-site soils should be anticipated prior to backfill. Lift
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thickness should not exceed those values given in the "Compacted Fill" section of this
report. GPI should observe and test trench and wall backfills as they are placed.

In backfill areas where mechanical compaction of soil backfill is impractical due to space
constraints, sand-cement slurry may be substituted for compacted backfill. The slurry
should contain at least one sack of cement per cubic yard and have a maximum slump of
5 inches. Within the building area, the slurry should contain two sacks of cement per
cubic yard. When set, such a mix typically has the consistency of compacted soil.

4.3.8 Observation and Testing

A representative of GPI should observe excavations, subgrade preparation, and fill
placement activities. Sufficient in-place field density tests should be performed during fill
placement and in-place compaction to evaluate the overall compaction of the soils. Soils
that do not meet minimum compaction requirements should be reworked and tested prior
to placement of any additional fill.

44 SHALLOW FOUNDATIONS
4.41 Foundation Type

The proposed buildings may be supported on spread and continuous foundations. The
subsurface soils should be prepared in accordance with the recommendations given in
this report. Footings should be supported on properly compacted fill.

4.4.2 Allowable Bearing Pressures

Based on the shear strength and elastic settlement characteristics of the natural and
recompacted on-site soils, a static allowable net bearing pressure of up to 6,000 pounds
per square foot (psf) may be used for both continuous footings and isolated column
footings for the building. These bearing pressures are for dead-plus-live-loads, and may
be increased by one-third for short-term, transient, wind and seismic loading. The actual
bearing pressure used may be less than the value presented above and can be based on
economics and structural loads to determine the minimum width for footings as discussed
below. The maximum edge pressures induced by eccentric loading or overturning
moments should not be allowed to exceed these recommended values.

For minor structures, such as trash enclosures and site walls along property lines, where
reduced excavation limits are required, we recommend a maximum allowable bearing
capacity of 1,500 pounds per square foot be used with minimum footing widths and depths
of 15 inches.

4.4.3 Minimum Footing Width and Embedment

The following minimum footing widths and embedments are recommended for the
corresponding allowable bearing pressure.
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STATIC BEARING MINIMUM FOOTING MINIMUM FOOTING*
PRESSURE WIDTH EMBEDMENT
(psf) (inches) (inches)

6,000 72 48
5,000 72 36
4,000 48 36
3,500 48 24
3,000 36 24
2,500 18 24
2,000 18 18
1,500 15 15

* Refers to minimum depth below lowest adjacent grade at the time of foundation construction.

A minimum footing width of 15 inches should be used even if the actual bearing pressure
is less than 1,500 psf.

4.4.4 Estimated Settlements

Total combined static and seismic settlement of the column footings (500 kips maximum
column load) is expected to be less than 1-inch. Maximum differential settlements
between similarly loaded adjacent footings or along a 40-foot span are expected to be
less than Vz-inch.

The above estimates are based on the assumption that the recommended earthwork will
be performed and that the footings will be sized in accordance with our recommendations.

For minor structures supported at-grade on properly compacted fill, total static settlement
of is expected to be less than %-inch. Maximum differential settlements between similarly
loaded adjacent footings or along a 40-foot span are expected to be less than Yz-inch.

4.4.5 Lateral Load Resistance

Soil resistance to lateral loads will be provided by a combination of frictional resistance
between the bottom of foundations and underlying soils, and by passive soil pressures
acting against the embedded sides of the foundations. For frictional resistance, a
coefficient of friction of 0.40 may be used for design. In addition, an allowable lateral
bearing pressure equal to an equivalent fluid weight of 325 pounds per cubic foot may be
used, provided the foundations are poured tight against the compacted fill. These values
may be used in combination without reduction.

4.4.6 Footing Excavation Observation

Prior to placement of concrete and steel, a representative of GPI should observe and
approve all footing and grade beam excavations.

4.7 FOUNDATION CONCRETE

Laboratory testing by Project X (Appendix C) indicates that the near surface soils exhibit
a soluble sulfate content ranging from 32 mg/kg (0.0032 percent by weight) to 73 mg/kg
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(0.0073 percent by weight). For the 2022 CBC, foundation concrete should conform to
the requirements outlined in ACI 318, Section 4.3, for negligible levels of soluble sulfate
exposure from the on-site soil (Category S0). Chloride levels in the samples of the upper
soils ranged 12 mg/kg (0.0012 percent by weight) to 27 mg/kg (0.0027 percent by weight).
For concrete exposed to soil moisture, such as footings and floor slabs, we recommend
a chloride Category C1.

4.8 BUILDING FLOOR SLABS

Slab-on-grade floors should be supported on granular, non-expansive (El < 20),
compacted soils as discussed in the "Placement and Compaction of Fills" section. Based
on our explorations, granular, non-expansive soils are readily available on-site in the
near-surface soils. We do not anticipate swell pressures to negatively impact the building
floor slab based on the non-expansive characteristics of the on-site soils. There is not a
geotechnical requirement for slab thickness or reinforcing based on the non-expansive
characteristics of the on-site soils.

A vapor/moisture retarder should be placed under slabs that are to be covered with
moisture-sensitive floor coverings (parquet, vinyl tile, etc.) or will be storing moisture
sensitive supplies. Currently, common practice is to use a 15-mil polyolefin product such
as Stego Wrap for this purpose. The need for a sand layer with the vapor barrier is not a
geotechnical issue and is a decision for the Project Architect. A vapor/moisture retarder
is anticipated under most of the structures.

It should be noted that the material used as a vapor retarder is only one of several factors
affecting the prevention of moisture accumulation under floor coverings. Other factors
include maintaining a low water to cement ratio for the concrete used for the floor slab,
effective sealing of joints and edges (particularly pipe penetrations), and excess moisture
in the concrete. The manufacturer of the floor coverings should be consulted for
establishing acceptable criteria for the condition of floor surface prior to placing moisture-
sensitive floor coverings.

For lateral resistance design, a coefficient of friction value of 0.40 between select fill and
concrete may be used. For a slab on a vapor/moisture retarder, a coefficient of 0.1 should
be used.

49 LATERAL EARTH PRESSURES

The following recommendations are provided for retaining walls or shoring less than
10 feet in height.

Active earth pressures can be used for designing cantilevered walls that can yield laterally
at least V2-percent of the wall height under the imposed loads. For level, drained backfill,
derived from imported granular, non-expansive soils, a lateral pressure of an equivalent
fluid weighing 35 pounds per cubic foot may be used.

At-rest pressures should be used for restrained walls that remain rigid enough to be
essentially non-yielding. For on-site, level, drained backfill, a lateral pressure of an
equivalent fluid weighing 61 pounds per cubic foot can be used.

3194-21-01R (12/23) 11
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As outlined in the California Building Code, site retaining walls 6 feet or taller should be
designed to resist seismic lateral earth pressures. A lateral pressure equivalent to a fluid
with a unit weight of 25 pounds per cubic foot may be used. This pressure should be
combined with the active earth pressure presented above. If the retaining walls are
designed using the at-rest pressure provided above, only the difference between the
active plus seismic pressures and the at-rest pressure needs to be included as the
seismic pressure.

The recommended pressures are based on the assumption that the supported earth will
be fully drained, preventing the build-up of hydrostatic pressures. For traditional backfilled
retaining walls, a drain consisting of perforated pipe and 1 cubic foot of gravel per lineal
foot, wrapped in filter fabric should be used. The fabric (non-woven filter fabric, Mirafi
140N or equivalent) should be lapped at the top.

Walls subject to surcharge loads should be designed for an additional uniform lateral
pressure equal to one-third and one-half the anticipated surcharge pressure for
unrestrained and restrained walls, respectively.

The Structural Engineer should specify the use of select, granular wall backfill on the
plans. Wall footings should be designed as discussed in the “Foundations” section.

410 CORROSIVITY

Resistivity testing of representative samples of the on-site surficial soils by Project X
indicate that the soils are moderately corrosive to ferrous metals. GPI does not practice
corrosion engineering. Should the use of buried metal pipe be proposed, a corrosion
engineer, such as Project X, should be consulted.

4.11 DRAINAGE

Positive surface gradients should be provided adjacent to all structures so as to direct
surface water run-off and roof drainage away from foundations and slabs toward suitable
discharge facilities. Long-term ponding of surface water should not be allowed on
pavements or adjacent to buildings.

412 EXTERIOR CONCRETE AND MASONRY FLATWORK

Exterior concrete and masonry flatwork should be supported on non-expansive,
compacted fill. This includes exterior sidewalks, stamped concrete, non-traffic pavement,
and pavers. Prior to placement of concrete, the subgrade should be prepared as
recommended in the “Subgrade Preparation" section.

413 STORM WATER INFILTRATION
Current regulations require that storm water be infiltrated in the site soils of new
developments when possible. The soil types present at the site control the ability of water

to infiltrate into the subgrade. A separate investigation regarding infiltration has been
performed and the results of that investigation will be presented in a stand-alone report.

3194-21-01R (12/23) 12
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5.0 LIMITATIONS

The report, exploration logs, and other materials resulting from GPl's efforts were
prepared exclusively for use by PMB LLC. and their consultants in designing the proposed
development. The report is not intended to be suitable for reuse on extensions or
modifications of the project or for use on any project other than the currently proposed
development as it may not contain sufficient or appropriate information for such uses. If
this report or portions of this report are provided to contractors or included in
specifications, it should be understood that they are provided for information only.

Soil deposits may vary in type, strength, and many other important properties between
points of exploration due to non-uniformity of the geologic formations or to man-made cut
and fill operations. While we cannot evaluate the consistency of the properties of
materials in areas not explored, the conclusions drawn in this report are based on the
assumption that the data obtained in the field and laboratory are reasonably representa-
tive of field conditions and are conducive to interpolation and extrapolation.

Furthermore, our recommendations were developed with the assumption that a proper
level of field observation and construction review will be provided during grading,
excavation, and foundation construction by GPI. If field conditions during construction
appear to be different than is indicated in this report, we should be notified immediately
so that we may assess the impact of such conditions on our recommendations. |If
construction phase services are performed by others they must accept full responsibility
for all geotechnical aspects of the project including this report.

Our investigation and evaluations were performed using generally accepted engineering
approaches and principles available at this time and the degree of care and skill ordinarily
exercised under similar circumstances by reputable Geotechnical Engineers practicing in
this area. No other representation, either expressed or implied, is included or intended in
our report.

Respectfully submitted,
Geotechnical Professionals Inc.

Donald A. Cords, G.E.
Principal

James E. Harris V, P.E.
Project Engineer
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APPENDIX A

CONE PENETRATION TESTS

The subsurface conditions were investigated by performing twenty Cone Penetration Tests
(CPTs) at the site. The CPT’s were advanced to depths ranging from 152 to 50 feet below
existing grades. The locations of the CPTs are shown on the Site Plan, Figure 2.

The Cone Penetration Test consists of pushing a cone-tipped probed into the soil deposit
while simultaneously recording the cone tip resistance and side friction resistance of the
soil to penetration (refer to Figure A-1). The CPTs described in this report were conducted
in general accordance with ASTM specifications (ASTM D5778) using an electric cone
penetrometer.

The CPT equipment consists of a cone assembly mounted at the end of a series of hollow
sounding rods. A set of hydraulic rams is used to push the cone and rods into the soil while
a continuous record of cone and friction resistance versus depth is obtained in both analog
and digital form at the ground surface. A specially designed truck is used to transport and
house the test equipment and to provide a 30-ton reaction to the thrust of the hydraulic
rams.

Standard data obtained during a CPT consists of continuous stratigraphic information with
close vertical resolution. Stratigraphic interpretation is based on relationships between cone
tip resistance and friction resistance. The calculated friction ratio (CPT friction sleeve
resistance divided by cone tip resistance) is used as an indicator of soil type. Granular soils
typically have low friction ratios and high cone resistance, while cohesive or organic soils
have high friction ratios and low cone resistance. These stratigraphic material categories
form the basis for all subsequent calculations which utilize the CPT data.

Computer plots of the reduced CPT data acquired for this investigation is presented in
Figures A-2 to A-21 of this appendix. The field testing and computer processing was
performed by Kehoe Testing and Engineering under subcontract to Geotechnical
Professionals Inc. (GPI). The interpreted soils descriptions were prepared by GPI.

The CPT locations were laid out in the field by measuring from existing site features. Upon
completion, the un-caved portions of the CPT holes were backfilled with bentonite chips.
Ground surface elevations at the exploration locations were estimated from Google Earth
and should be considered very approximate.
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|DEPTH FRICTION CONERESISTANCE
(feet) (tsf) (tsf)

FRICTION INTERPRETED
RATIO (%) SOILDESCRIPTION

ELEV.
(FEET)

50_100 150 200 250 300 350 0

2

‘| SILTY SAND (SM) dense

1525

7] dense

CLAYEY SAND (SC) dense to very |}

1520

‘|| to dense

| SILTY SAND (SM) medium dense

1515

SILTY CLAY (CL) hard

1510

7] CLAYEY SAND (SC) very dense

1505

‘|| to dense

| SILTY SAND (SM) medium dense K500

495
490
485
Refusal @ 43.5 feet I
480
50_.....5 ...... ...... ...... ...... ..... ...... ...... .............................. A
E : : : : : : : : : : 1475
55 i U O SOt PUOY FOTORE SO SO PO [
1 : : : : : : : : : : 470
60-“"'; ...... ...... ...... ...... ..... ...... ...... .............................. A
E : : : : : : : : : : 11465
460
70_.....5 ...... ...... ...... ...... ..... ...... ...... .............................. A
. : : : : : : : : : : 455
75 i U O SOt PUOY FOTORE SO SO PO [
1 : : : : : : : : : : 450
80

Date performed:7-25-23

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

PMB RUHS PERRIS

Fnl PROJECT NO.: 3194.2|
_———
= =

LOG OF CPT NO. C-1

FIGURE A-2




|DEPTH

FRICTION CONERESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION (FEET)
0 8 6 4 2 0 50 100 150 200 250 300 350 0 2 4 6 8
' : : 1 : : : : : : : : : : ‘|- || SILTY SAND (SM) medium dense K510
‘|| to dense -
-4505
| |-] @ 9 feet, lens of CLAYEY SAND |
1. (SC) medium dense 1500
7] CLAYEY SAND (SC)/ SANDY 4405
] CLAY (CL) very dense/ hard i
SILTY CLAY (CL) hard 1490
7] CLAYEY SAND (SC) very dense
. Terminated @ 25 feet 1485
30_- ..................................................................................................... |
] 1480
-4475
40_- ..................................................................................................... |
] 1470
45_- ....................................................... L
] 1465
50_- ..................................................................................................... |
1 460
55_- ....................................................... L
] 1455
60_- ..................................................................................................... |
1 450
1445
70_- ..................................................................................................... |
] 1440
75_- ....................................................... L
1 1435
80 ]
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This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
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other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.
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|DEPTH FRICTION CONERESISTANCE

other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
0 0 50 100 150 200 250 300 350 0 2
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R 1515
| SANDY SILT (ML) very stiff to hard H510
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‘| to dense 1505
7] CLAYEY SAND (SC)/ SANDY 1500
~] CLAY (CL) dense/ hard
1495
1490
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0] 1485
CLAYEY SILT (ML) hard
7.7 1480
11| SAND WITH SILT (SP-SM) very :
11+ dense -
Refusal @ 40 feet s
1475
45 i O [T TS TR poTeS
: : : : : : : : : : 1470
50_.....5 ...... ...... ...... ...... ..... ...... ...... ..............................
: : : : : : : : : : 465
BB i O [T TS TR poTeS
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80
Date performed:7-25-23
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FRICTION CONERESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
08 6 4 2 0 50 100 150 200 250 300 350 0 2 4 6 8
' : ; - B g - - : : : : : : ‘|- || SILTY SAND (SM) dense 11525
. CLAYEY SAND (SC) dense to very |}
Y 1520
‘|- |"| SILTY SAND (SM) medium dense
-4515
. -4510
CLAYEY SILT (ML) hard [
-4505
-4500
/7] CLAYEY SAND (SC) dense
1495
Refusal @ 31.5 feet i
-4490
40_- ..................................................................................................... |
1 1485
45_- ....................................................... L
1 1480
50_- ..................................................................................................... |
1 1475
55_- ....................................................... L
1 1470
60_- ..................................................................................................... |
1 1465
-4460
70_- ..................................................................................................... |
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75_- ....................................................... L
1 1450
80 -

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.
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This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

FRICTION CONERESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
0 8 6 4 2 0 50 100 150 200 250 300 350 0 2 4 6
1 : : . : : : - : : : : : : "| SILTY SAND (SM) dense
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FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
086 4 2 0 50 100 150 200 250 300350 0__ 2 4 6 8
1 : : : : : = : : : : : : : ‘|- || SILTY SAND (SM) medium dense
‘|| to dense
4515
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SILTY CLAY (CL) hard
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‘| SILTY SAND (SM) dense 1490
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1485
CLAYEY SAND (SC) medium I
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] 1440
80
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This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.
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FRICTION CONERESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
08 6 4 2 0 50 100 150 200 250 300 350 0 2 4 6
' : : : : : - : : : : : : : | SILTY SAND (SM) medium dense H525
‘|| to dense -
-4520
-4515
CLAYEY SAND (SC) dense 1510
"| SILTY SAND (SM) medium dense |
‘|| to dense 41505
) CLAYEY SILT (ML) hard I
500
-4495
@ 33 feet, lens of SILTY SAND
(SM) dense [, 490
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40_- ..................................................................................................... |
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75_- ....................................................... L
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80 ]

Date performed:7-25-23

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.
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FRICTION CONERESISTANCE FRICTION INTERPRETED
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION
0 8 6 4 2 0 50 100 150 200 250 300 350 0 2 4 6 8
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495
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other locations and may change at this location with the passage of time.

The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.
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FRICTION CONERESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
086 4 2 0 50 100 150 200 250 300350 0 2 4 6
' : : : : : : : : : : ‘| SILTY SAND (SM) dense 11520
v] CLAYEY SAND (SC) dense to very }
7] dense -
‘| SILTY SAND (SM) Ioose to 1515
‘|| medium dense
||| @ 10 feet, lens of CLAYEY SAND [4510
|| (S8C) dense -
CLAYEY SILT (ML) hard [
505
v] CLAYEY SAND (SC) dense to very }
7] dense -4500
CLAYEY SILT (ML) hard [
‘| SILTY SAND (SM) dense to very
|| dense -4495
Terminated @ 25 feet I
30_- ..................................................................................................... |
1 490
-4485
40_- ..................................................................................................... |
1 1480
45_- ......................................................................................................... 5
1 1475
50_- ..................................................................................................... |
1 470
55_- ......................................................................................................... 5
1 1465
60_- ..................................................................................................... |
1 460
-4455
70_- ..................................................................................................... |
1 450
75_- ......................................................................................................... 5
1 1445
80 ]

Date performed:7-25-23

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

PROJECT NO.: 3194.2|
PMB RUHS PERRIS

LOG OF CPT NO. C-14

FIGURE A-15







|DEPTH

FRICTION CONERESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
0 8 6 4 2 0 50 100 150 200 250 300350 0 2 4 6 8
] : : : : : 2 : : : : : : : ||| SAND WITH SILT (SP-SM) dense H535
5] T[] SILTY SAND (SM) medium dense |
1 ) 530
10_- .................................................. |
1 525
1 7] CLAYEY SAND (SC) dense to very |
15 i S 7] dense i
1 520
20_- ............................... .
: CLAYEY SILT (ML) hard 14515
. @ 23 feet, lens of CLAYEY SAND
25_ .................. (SC) dense .4510
‘| SILTY SAND (SM) medium dense |
‘|| to dense
30_ .................................................. |
1 505
. . @ 33 feet, lens of SANDY SILT
35- || (ML) hard -
1 : 500
40_- .................... .. L
: ||| @ 40 feet, lens of CLAYEY SAND H495
‘1] (SC) dense i
1 I S O T W S A A Refusal @ 43.5 oot _
1 1490
50_' I L S PPN S S UPPLS R PSP PPN S SO I
{1 @ 4485
55 b o [
1 : : : 480
60—- I L S PPN S S UPPLS R PSP PPN S SO I
1 : : : 475
-4470
70_' I L S PPN S S UPPLS R PSP PPN S SO I
1 : : : 465
76 [
1 : : : 460
80 ]

Date performed:7-25-23

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at
other locations and may change at this location with the passage of time.
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.
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LOG OF CPT NO. C-16

FIGURE A-17
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N ZukE|l w -
% 5 =~ g % § % o DESCRIPTION OF SUBSURFACE MATERIALS g o
s z = w < w
"E < a i E E %’ ; i &' [This summary applies only at the location of this boring and at the time of drilling. o &
g > z00| = | 2% Subsurface conditions may differ at other locations and may change at this o
DD‘ W @ ?,:, location with the passage of time. The data presented is a simplification of actual
~ conditions encountered.
B /) Fill. CLAYEY SAND (SC) brown, moist 1520
8.6 114 12 | D /7] Natural: CLAYEY SAND (SC) brown, moist, loose
P 7%
6.4 117 25 | D v 1 SILTY SAND (SM) brown, slightly moist, medium dense 1515
6.3 118| 40 | D : | | @ 7 feet, trace clayey sand
63 | 103| 28 | D 10__1 ah 1510
74 | 110 20 [D ] || 1505
20— || .
10.0 | 118] &3 | D N \@ 20 feet, moist, dense /1 1500
_”/ 7/ CLAYEY SAND (SC) brown, moist, dense
25 _
10.0 | 123| 50/5"| D 1| -| SILTY SAND (SM) brown , moist, very dense, trace 1495
1| | clayey sand
82 | 18] 48 [0 3077 || 1490
Total Depth 31 feet
SAMPLE TYPES DATE DRILLED: ]
Fock Cora 16.5.93 - n I PROJECT NO.: 3194.2I
Standard Split Spoon EQUIPMENT USED: 4 il PMB RUHS PERRIS
[D] Drive Sample 8 "HOLLOW STEM AUGER
Bulk Sample GROUNDWATER LEVEL (ft): LOG OF BORING NO. B-3
Tube Sample NOT ENCOUNTERED FIGURE B-3







N ZuE|l w -
§ 5 - g % § > o DESCRIPTION OF SUBSURFACE MATERIALS O
s z = w < W
"E < a i E E %’ ; i &' [This summary applies only at the location of this boring and at the time of drilling. o &
g > z00| = | 2% Subsurface conditions may differ at other locations and may change at this o
DD‘ W @ ?,:, location with the passage of time. The data presented is a simplification of actual
~ 0 conditions encountered.
4 Fill: SILTY SAND (SM) brown, dry 1530
2.6 114| 50/5"| D _ - Natural: SILTY SAND (SM) brown, dry, very dense
5—.|. |
2.8 16| 58 | D 1NE @ 5 feet, dense 1525
57 | 165| 59 | D 1.1 |-| @7 feet, slightly moist
10— || .
54 107 25 | D 111 @ 10 feet, medium dense 1520
15— |- |~
6.5 116 55 | D 41 @ 15 feet, dense 1515
9.1 119| 50/3"| D 20__ | @ 20 feet, moist, very dense 1510
n 25_ " :
9.1 121| 50/4"| D 4] 1505
3.3 111| 50/4"| D R @ 30 feet, dry 1500
35— || .
8.5 19| 68 | D e @ 35 feet, moist, dense 1495
5.9 108| 40 | D 40_;' Ak @ 40 feet, slightly moist, medium dense 1490
Total Depth 41 feet
SAMPLE TYPES DATE DRILLED: .
ook Gore 10593 DI PROJECT NO.: 3194.2|
Standard Split Spoon EQElsJIPI-':AOELI\II_I)\l/JVSg'II?E I AUGER _E— = = PMB RUHS PERRIS
Drive S I
Bﬂ;f(es:,:]npﬁ)ee GROUNDWATER LEVEL (ft): LOG OF BORING NO. B-5
Tube Sample NOT ENCOUNTERED FIGURE B-5







N ZukE|l w -
§ 5 ~ g % § > o DESCRIPTION OF SUBSURFACE MATERIALS O
s z = w < w
"E < a i E E 2 ; i &' [This summary applies only at the location of this boring and at the time of drilling. o &
g > z00| = | 2% Subsurface conditions may differ at other locations and may change at this o
DD: W @ ?,:, location with the passage of time. The data presented is a simplification of actual
~ 0 conditions encountered.
B | “| Fill: SILTY SAND (SM) brown, dry
— 1535
4.2 106 55 | D 1 | Natural: SILTY SAND (SM) brown, dry, dense
3.9 28 | D 5__:: @ 5 feet, medium dense
42 | 107| 24 [ D T 1530
87 | 92| 31 [D | °]| || @ 10feet, moist
11 1525
9.5 121| 50/4"| D 15__1: | @ 15 feet, very dense
111 1520
11.3 | 118 5055 D | 27| |
Total Depth 21 feet
SAMPLE TYPES DATE DRILLED: .
Fock Cora 16.5.93 f __n! PROJECT NO.: 3194.2I
Standard Split Spoon EQElSJIPI-':AOELI\II_I)\l/JVSg'II?E M AUGER N | PMB RUHS PERRIS
Drive S I
Bﬂ;ll(es:,:]npﬁ)ee GROUNDWATER LEVEL (ft): LOG OF BORING NO. B-7
Tube Sample NOT ENCOUNTERED FIGURE B.7







N ZuE|l w
§ 5 - g % § > o DESCRIPTION OF SUBSURFACE MATERIALS § o
s | 2 s i
"E < a i E E %’ ; i E This summary applies only at the location of this boring and at the time of drilling. % &
g > z00| = | 2% Subsurface conditions may differ at other locations and may change at this o
DD‘ W @ ?,:, location with the passage of time. The data presented is a simplification of actual
~ 0 conditions encountered.
B 1 Fill: SILTY SAND (SM) brown, dry
— 1510
4.0 113 67 | D INEE Natural: SILTY SAND (SM) brown, dry, dense
5—-|. |
3.3 113| 57 | D 11| | @ 5 feet, trace clayey sand
7 . . . 1505

7.2 122 43 | D 7] CLAYEY SAND (SC) brown, slightly moist, medium

| / /] dense
54 | 105| 24 [ D | "] [ |SILTY SAND (SM) brown, siightly moist, medium

1| .| /| dense, trace clayey sand 1500
7.4 117| 50/3"| D 11 || @ 15 feet, very dense

1] 1495

20— | |- :

7.2 99 29 D 11| | @ 20 feet, medium dense

111 1490

" 25— | |- :

7.7 120| 50/4"| D 1.7 || @ 25 feet, moist, very dense

10 1485
101 | 118] 503 [ D | 3077 |

Total Depth 31 feet
SAMPLE TYPES DATE DRILLED:

Rock Core

Standard Split Spoon
(D] Drive Sample

Bulk Sample

Tube Sample

10-5-23
EQUIPMENT USED:
8 "HOLLOW STEM AUGER

GROUNDWATER LEVEL (ft):
NOT ENCOUNTERED

PROJECT NO.: 3194.2|
PMB RUHS PERRIS

OF BORING NO. B-9

FIGURE B-9







N ZuE|l w
§ 5 - g % § > o DESCRIPTION OF SUBSURFACE MATERIALS § o
s | 2 s i
"E < a i E E %’ ; i E This summary applies only at the location of this boring and at the time of drilling. % &
g > z00| = | 2% Subsurface conditions may differ at other locations and may change at this o
DD‘ W @ ?,:, location with the passage of time. The data presented is a simplification of actual
~ 0 conditions encountered.
1 Fill: SILTY SAND (SM) brown, dry 1520
3.3 110 40 | D 1 Natural: SILTY SAND (SM) brown, dry, medium dense
5=
4.1 118| 32 | D 1 1515
10.0 119 45 | D : @ 7 feet, moist, medium dense to dense, trace clayey
1-|.] | sand

10— || - . .
5.5 112 31 D 11+ 1"| @ 10 feet, slightly moist 1510

15— |-
3.0 110, 38 | D 1.1 || @ 15 feet, dry 1505

" 20— | | .

11.2 | 119| 50/4"| D 41| | @ 20 feet, moist, very dense 1500
9.8 121| 50/2"| D 25__ 1495

30— | |-
7.5 116 73 | D 11| | @ 30 feet, dense 1490
70 | 17| 45 [D | 77| | | @ 35 feet, slightly moist, medium dense to dense 1485
5.2 so3' D | 40 1| || SAND WITH SILT (SP-SM) white, slightly moist, very 1480

\dense
Total Depth 41 feet
SAMPLE TYPES DATE DRILLED:

Rock Core

Standard Split Spoon

(D] Drive Sample
Bulk Sample
Tube Sample

10-5-23

EQUIPMENT USED:
8 "HOLLOW STEM AUGER
GROUNDWATER LEVEL (ft): LOG
NOT ENCOUNTERED

PROJECT NO.: 3194.2|
PMB RUHS PERRIS

@)

F BORING NO. B-11

FIGURE B-11







> Zyic| W
o [N z
g 5 ~| E % § = |zp DESCRIPTION OF SUBSURFACE MATERIALS O
= ;;‘ P4 S CFE 5 w w < W
0 a ol g2 2 T i &' [This summary applies only at the location of this boring and at the time of drilling. o &
g > z00| = | 2% Subsurface conditions may differ at other locations and may change at this o
DD: W @ ?,:, location with the passage of time. The data presented is a simplification of actual
~ 0 conditions encountered.
||| Fill: SILTY SAND (SM) brown, dry
1 . 1520
3.6 102 34 | D 11| -| Natural: SILTY SAND (SM) brown, dry, medium dense
n 5_ '. ..
4.0 117] 50/5"| D | - || @ 5 feet, very dense
Total Depth 6 feet
SAMPLE TYPES DATE DRILLED:

Rock Core

Standard Split Spoon
(D] Drive Sample

Bulk Sample

Tube Sample

10-5-23
EQUIPMENT USED:
8 "HOLLOW STEM AUGER

GROUNDWATER LEVEL (ft):
NOT ENCOUNTERED

PROJECT NO.: 3194.2|
PMB RUHS PERRIS

@)

F BORING NO. B-13

FIGURE B-13







N ZukE|l w
§ 5 ~ g % § > o DESCRIPTION OF SUBSURFACE MATERIALS § o
< | 2 p i
"E < a i E E %’ ; i E This summary applies only at the location of this boring and at the time of drilling. % &
g > z00| = | 2% Subsurface conditions may differ at other locations and may change at this o
DD‘ W @ ?,:, location with the passage of time. The data presented is a simplification of actual
~ 0 conditions encountered.
B | Fill: SILTY SAND (SM) brown, dry 1525
3.7 112 &0 | D 1 Natural: SILTY SAND (SM) brown, dry, dense
28 | 108| 32 | D 5__{ || @ 5 feet, medium dense 1520
5.5 111| 50/4"| D : @ 7 feet, slightly moist, very dense
10— || -
55 11 64 | D 11 1"| @10 feet, dense 1515
15— |- ,
6.2 112 28 | D 1.1 || @ 15 feet, medium dense 1510
20— ||
54 108 71 | D 41| | @20 feet, dense 1505
57 | 116] 71 [D | %7 1500
3.2 | 108| 50/4"| D : "::;: SAND (SP) brown, dry, very dense 1495
3.1 | 112| 50/3"| D ]| SAND WITH SILT (SP-SM) brown, dry, very dense 1490
50/3"| D . 1485
Total Depth 41 feet
SAMPLE TYPES DATE DRILLED:

Rock Core

Standard Split Spoon

(D] Drive Sample
Bulk Sample
Tube Sample

10-5-23
EQUIPMENT USED:
8 "HOLLOW STEM AUGER

GROUNDWATER LEVEL (ft):
NOT ENCOUNTERED

PROJECT NO.: 3194.2|
PMB RUHS PERRIS

LOG OF

BORING NO. B-15

FIGURE B-15
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4,000
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[0}
o
h
z 4
2,000
[)
/un
1,000
0
0 1,000 2,000 3,000 4,000 5,000 6,000
NORMAL PRESSURE, psf
@® PEAK STRENGTH X ULTIMATE STRENGTH
Friction Angle= 30 degrees Friction Angle= 32 degrees
Cohesion= 258 psf Cohesion= 60 psf
Note: Samples remolded to 95% of maximum dry density.
Sample Location Classification DD,pcf| MC,%
B-7 0-5 SILTY SAND (SM) 126 8.5
PROJECT: PMB RUHS PERRIS PROJECT NO.:3194.2]
D! DIRECT SHEAR TEST RESULTS

FIGURE C-3
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Sample Location Classification DD,pcf| MC,%
B-14 7.0 SILTY SAND (SM) 103 3.3
PROJECT: PMB RUHS PERRIS PROJECT NO.:3194.21
(=] = ] | DIRECT SHEAR TEST RESULTS
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SUMMARY OF SHEAR-WAVE SURVEY

Methodology

The fundamental premise of this survey uses the fact that the Earth is always in motion
at various seismic frequencies. These relatively constant vibrations of the Earth’s
surface are called microtremors, which are very small with respect to amplitude and are
generally referred to as background “noise” that contain abundant surface waves.
These microtremors are caused by both human activity (i.e., cultural noise, traffic,
factories, etc.) and natural phenomenon (i.e., wind, wave motion, rain, atmospheric
pressure, etc.) which have now become regarded as useful signal information.
Although these signals are generally very weak, the recording, amplification, and
processing of these surface waves has greatly improved by the use of technologically
improved seismic recording instrumentation and recently developed computer software.
For this application, we are mainly concerned with the Rayleigh wave portion of the
seismic signals, which is also referred to as “ground roll” since the Rayleigh wave is the
dominant component of ground roll.

For the purposes of this study, there are two ways that the surface waves were
recorded, one being “active” and the other being “passive.” Active means that seismic
energy is intentionally generated at a specific location relative to the survey spread and
recording begins when the source energy is imparted into the ground (i.e., MASW
survey technique). Passive surveying, also called “microtremor surveying,” is where the
seismograph records ambient background vibrations (i.e., MAM survey technique), with
the ideal vibration sources being at a constant level. Longer wavelength surface waves
(longer-period and lower-frequency) travel deeper and thus contain more information
about deeper velocity structure and are generally obtained with passive survey
information. Shorter wavelength (shorter-period and higher-frequency) surface waves
travel shallower and thus contain more information about shallower velocity structure
and are generally collected with the use of active sources. For the most part, higher
frequency active source surface waves will resolve the shallower velocity structure and
lower frequency passive source surface waves will better resolve the deeper velocity
structure. Therefore, the combination of both of these surveying techniques provides a
more accurate depiction of the subsurface velocity structure.

The assemblage of the data that is gathered from these surface wave surveys results in
development of a dispersion curve. Dispersion, or the change in phase velocity of the
seismic waves with frequency, is the fundamental property utilized in the analysis of
surface wave methods. The fundamental assumption of these survey methods is that
the signal wavefront is planar, stable, and isotropic (coming from all directions) making it
independent of source locations and for analytical purposes uses the spatial
autocorrelation method (SPAC). The SPAC method is based on theories that are able
to detect “signals” from background “noise” (Okada, 2003). The shear wave velocity
(Vs) can then be calculated by mathematical inversion of the dispersive phase velocity
of the surface waves which can be significant in the presence of velocity layering, which
is common in the near-surface environment.

TERRA GEOSCIENCES
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Field Procedures

One seismic shear-wave survey traverse (Seismic Line SW-1) was performed within the
central portion of the subject property, which has been approximated on the Seismic
Line Location Map, as presented on Plate 2, for reference. The traverse was located in
the field by use of Google™ Earth imagery (2023) and GPS coordinates. For data
collection, the field survey employed a twenty-four channel Geometrics StrataVisor™
NZXP model signal-enhancement refraction seismograph. This survey employed both
active (MASW) and passive (MAM) source methods to ensure that both quality shallow
and deeper shear-wave velocity information was recorded (Park et al., 2005).

Both the MASW and MAM surveys used the same linear geometry array that consisted
of a 184-foot-long spread using a series of twenty-four 4.5-Hz geophones that were
spaced at regular eight-foot intervals. For the MASW survey, the ground vibrations
were recorded using a one second record length at a sampling rate of 0.5-milliseconds.
Two seismic records were obtained using 30-foot offsets with respect to the beginning
and end of the survey line, utilizing a 16-pound sledge-hammer as the energy source to
produce the seismic waves. Each of these shot points used multiple hammer impacts
(stacking) to improve the signal to noise ratio of the data.

The MAM survey did not require the introduction of any artificial seismic sources and
only background ambient noise was recorded. The ambient ground vibrations were
recorded using a thirty-two second record length at a two-millisecond sampling rate with
21 separate seismic records being obtained for quality control purposes. The seismic-
wave forms and associated frequency spectrum that were displayed on the
seismograph screen were used to assess the recorded seismic wave data for quality
control purposes in the field. The acceptable records were digitally recorded on the in-
board seismograph computer and subsequently transferred to a flash drive so that they
could be subsequently transferred to our office computer for analysis.

Data Reduction

For analysis and presentation of the shear-wave profile and supportive illustrations, this
study used the Seislmager/SW™ computer software program developed by Geometrics,
Inc. (2004-2021). Both the active (MASW) and passive (MAM) survey results were
combined for this analysis (Park et al., 2005). The combined results maximize the
resolution and overall depth range in order to obtain one high resolution Vs curve over
the entire sampled depth range. These methods economically and efficiently estimate
one-dimensional subsurface shear-wave velocities using data collected from standard
primary-wave (P-wave) refraction surveys, however, it should be noted that surface
waves by their physical nature cannot resolve relatively abrupt or small-scale velocity
anomalies. Processing of the data proceeded by calculating the dispersion curve from
the input data which subsequently created an initial shear-wave model based on the
observed data. This initial model was then inverted in order to converge on the best fit
of the initial model and the observed data, creating the final shear-wave model (Seismic
Line SW-1) as presented within Appendix A.

TERRA GEOSCIENCES
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Summary of Data Analysis

Data acquisition went very smoothly and the quality was considered to be good.
Analysis revealed that the average shear-wave velocity (“weighted average”) in the
upper 100 feet of the subject survey area is 1,628.1 feet per second as shown on the
Shear-Wave Model SW-1, as presented within Appendix A. This average velocity
classifies the underlying soils to that of Site Class “C” (“Very Dense Soil and Soft Rock”
profile), which has a velocity ranging from 1,200 to 2,500 ft/sec (ASCE, 2017; Table
20.3-1).

The “weighted average” velocity is computed from a formula that is used by the ASCE
(2017; Section 20.4, Equation 20.4-1) to determine the average shear-wave velocity for
the upper 100 feet of the subsurface (V100). This formula is as follows:

V100’ = 100/[(T1VL) + (T2/V2) + ..+ (TN/VN)]

Where t1, t2, t3,...,tn, are the thicknesses for layers 1, 2, 3,...n, up to 100 feet, and v1,
v2, v3,...,vn, are the seismic velocities (feet/second) for layers 1, 2, 3,...n.

The shear-wave model displays these calculated layers and associated velocities
(feet/second) to the maximum obtained depth of 248 feet, where locally sampled (dark
gray shaded area on shear-wave model represents the constrained data). The
associated Dispersion Curves (for both the active and passive methods) which show the
data quality and picks, along with the resultant combined dispersion curve model, are
also included within Appendix A for visual and reference purposes.

It should be noted that when compared with traditional borehole shear-wave surveys,
which use vertical body waves, the sources of error (if present) using horizontal surface
waves for this project are not believed to be greater than 15 percent.

CLOSURE

The field survey was performed by the undersigned on July 31, 2023, using "state of the
art" geophysical equipment and techniques along the selected portion of the subject
study area as directed by you. It is important to note that the fundamental limitation for
seismic surveys is known as nonuniqueness, wherein a specific seismic data set does
not provide sufficient information to determine a single “true” earth model. Therefore,
the interpretation of any seismic data set uses “best-fit” approximations along with the
geologic models that appear to be most reasonable for the local area being surveyed.
Client should also understand that when using the theoretical geophysical principles
and techniques discussed in this report, sources of error are possible in both the data
obtained and, in the interpretation, and that the results of this survey may not represent
actual subsurface conditions.

TERRA GEOSCIENCES
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These are all factors beyond Terra Geosciences control and no guarantees as to the
results of this survey can be made. We make no warranty, either expressed or implied.
If the client does not understand the limitations of this geophysical survey, additional
input should be sought from the consultant.

Respectfully submitted,
TERRA GEOSCIENCES

) My
i i L y
Donn C. Séhwartzkopf
Principal Geophysicist
PGP 1002

TERRA GEOSCIENCES
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Base Map: Google™ Earth (2023); Seismic shear-wave traverse SW-1 shown as yellow line.
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SHEAR-WAVE MODEL

S-wave velocity (ft/s)

500 1000 1500 2000 2500

3000 3500 4000 4500

909

1021

1207

1690

2117

2156

2385

2876

3264

3468

3444

8.9

19.1

30.7

43.6

57.9

73.6

90.6

109.0

128.8

149.9

172.4

3550
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S-wave velocity model (inverted): Final.rst

Average Vs 100ft = 1628.1 ft/sec
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