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Ladies and Gentlemen:

In accordance with your authorization of our proposal dated July 26, 2024, we have performed
a geotechnical investigation for the proposed stormwater capture project located at Brookside Park in
the city of Pasadena, California. The accompanying report presents the findings of our study and our
conclusions and recommendations pertaining to the geotechnical aspects of proposed design and
construction. Based on the results of our investigation, it is our opinion that the improvements can be
constructed as proposed, provided the recommendations of this report are followed and implemented
during design and construction.

If you have any questions regarding this report, or if we may be of further service, please contact the
undersigned.

Very truly yours,

GEOCON WEST, INC.

Jelisa Thomas Adams Gerald A. Kasman
GE 3092 CEG 2251

(email) Addressee
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EXECUTIVE SUMMARY

A geotechnical investigation has been performed for the proposed stormwater capture project located
at Brookside Park in the city of Pasadena, California. The proposed project consists of constructing an

11-acre-foot subsurface infiltration gallery best management practice (BMP) underneath Parking Lot I.

Based on the results of our investigation, it is our opinion that the improvements can be constructed
as proposed, provided the recommendations of this report are followed and implemented during

design and construction. The following geotechnical conditions were identified:

1. Artificial fill was encountered to a maximum depth of 4 feet below the ground surface. The fill
generally consists of silty and poorly graded sand with varying amounts of gravel. Holocene young
wash deposits derived from the Arroyo Seco drainage channel were encountered beneath the fill.
The alluvium generally consists of well-graded sand and gravely sand with localized cobbles and

boulders.

2. Thesite is located near a former landfill, the extents of which are not well documented. Although
not encountered in our borings, there is the potential to encounter historic landfill materials

during construction of the proposed improvements.

3. Groundwater was not encountered in our explorations which were drilled to a maximum depth of
approximately 50% feet below the existing ground surface. Groundwater is not anticipated to be

encountered during construction, not to have a detrimental effect on the project.

4. The results of the infiltration testing for the infiltration galley indicate that the soils encountered
at the depths and locations tested are suitable for infiltration of stormwater. To the extent
possible, the infiltration gallery should be constructed directly into undisturbed alluvium found at

or below a depth of 4 feet.

5. The results of the infiltration testing for the biofiltration BPM cells indicate that the soils
encountered at the depths and locations tested are marginally conducive to infiltration. If the
infiltration rates obtained within the test pits are unsuitable for design, the biofiltration BMP cells

should be deepened to extend into more permeable materials.

6. If retaining walls are required for the proposed biofiltration BMP cells, it is recommended that the
retaining wall foundations consist of a conventional foundation system deriving support in the
competent alluvium found below a depth of 4 feet below the existing ground surface. Foundations
should be deepened as necessary to penetrate through any unsuitable soils and derive support in

the alluvial soils.
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10.

11.

12.

13.

Based on our observations onsite and our knowledge of the geologic setting, cobbles and boulders
should be anticipated during excavation and earthwork at the subject site. The contractor should
be prepared for difficult excavation conditions. The presence of these materials and their impact
on construction methods and equipment selection should be considered by both the developer

and contractor prior to construction.

Screening of the earth materials will likely be required to remove oversize (greater than 6 inches)
rock, prior to placement and compaction. Generation of oversized material (greater than 6 inches)
should be anticipated. Removal of oversized material will result in a reduction of the volume of

excavated soil.

Temporary excavations are anticipated to encounter difficult excavation conditions, including

caving soils and oversized materials (cobbles and boulders).

Construction of the infiltration gallery is anticipated to require shoring. Installation of the shoring
system will encountered difficult excavation conditions, such as caving and oversized materials

(cobbles and boulders).

Where shoring systems exceed 12 feet in height or are surcharged, the soldier piles may require
lateral bracing using temporary tie-back anchors or raker braces. The type of lateral bracing should
consider the anticipated soil conditions. If temporary tieback anchors are selected, the contractor

should be prepared for difficult excavation conditions during installation of tieback anchors.

New paving areas are recommended to be scarified to a depth of at least 12 inches, moisture
conditioned, and compacted to at least 95 percent relative compaction, as determined by ASTM
Test Method D 1557 (latest edition).

Based on a Traffic Index (TI) of 4, preliminary flexible pavement design sections consist of 3 inches
of asphalt concrete over 4 inches of aggregate base; for a Tl of 7, preliminary flexible pavement
design sections consist of 4 inches of asphalt concrete over 5 inches of aggregate base. Paving

should be placed over a properly prepared subgrade.

The geotechnical executive summary should be used in conjunction with the entire report for design

and construction purposes. Specific details were not included or fully developed in this section, and the

report must be read in its entirety for a comprehensive understanding of the items contained herein.
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GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE

This report presents the results of a geotechnical investigation for the proposed stormwater capture
project located at Brookside Park in the city of Pasadena, California (see Vicinity Map, Figure 1).
The purpose of the investigation was to evaluate subsurface soil and geologic conditions underlying the
site and, based on conditions encountered, to provide conclusions and recommendations pertaining to

the geotechnical aspects of proposed design and construction.

The scope of this investigation included a site reconnaissance, field exploration, laboratory testing,
engineering analysis, and the preparation of this report. Site exploration occurred during the time
frame of December 9 through December 12, 2025. Three 18-inch diameter borings (Borings B1 through
B3) were attempted using a bucket auger drilling machine to depths ranging between 4 to 9 feet below
ground surface. The bucket-auger borings encountered refusal due to the presence of large boulders.
Two shallow test pits (TP1 and TP2) were also excavated to depths of approximately 3 feet below
ground surface using hand tools. One 8-inch diameter boring (Boring HS1) was drilled to a depth of
approximately 50% feet below ground surface using a truck mounted hollow-stem auger drilling
machine. Due to the refusal of the bucket auger borings, two 12-inch diameter borings (Borings SB2
and SB3) were drilled to depths of approximately 18 feet below ground surface using a rotary sonic
drilling machine. Percolation testing was performed within test pits TP1 and TP2 and borings SB2 and
SB3 to determine the infiltration rate of site soils. The approximate locations of the exploratory borings
and test pits are depicted on the Site Plan (see Figure 2). A detailed discussion of the field investigation,

including boring and test pit logs, is presented in Appendix A.

Laboratory tests were performed on selected soil samples obtained during the investigation to
determine pertinent physical and chemical soil properties. Appendix B presents a summary of the

laboratory test results.

The recommendations presented herein are based on analysis of the data obtained during the
investigation and our experience with similar soil and geologic conditions. References reviewed to

prepare this report are provided in the List of References section.

If project details vary significantly from those described herein, Geocon should be contacted to

determine the necessity for review and possible revision of this report.
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2. SITE AND PROJECT DESCRIPTION

The project site is located at Brookside Park at 360 North Arroyo Boulevard in the city of Pasadena,
California. The area of proposed construction is occupied by an asphalt paved parking lot (Parking Lot
[). The site is bounded by Seco Street to the north, by Brookside Park to the east, by the continuation
of the parking lot to the south, and by North Arroyo Boulevard to the west. The site is relatively level

and surface water drainage at the site appears to flow to the city streets.

Based on the information provided by the Client, it is our understanding that the proposed project
consists of constructing an 11-acre-foot subsurface infiltration gallery best management practice (BMP)
underneath Parking Lot |. Based on our review of plans provided in the project RFP, the proposed
bottom of the infiltration gallery will be at an approximate elevation of 774 feet MSL which corresponds
to a depth of approximately 17 feet below the ground surface. Additional improvements will consist
of biofiltration BMP cells located along the western edge of the proposed infiltration gallery.
The infiltration gallery is anticipated to be approximately 6 feet in height consisting of 5 feet for storage
and 1 foot of freeboard. A plan depicting the proposed improvements is provided on the Site Plan (see

Figure 2).

Concept plans included in the project RFP indicate that retaining walls supported on foundations
may be required for the biofiltration BPM cells. For the purposes of this report, we have assumed
that proposed improvements which require foundations will utilize an allowable bearing pressure of

2,500 pounds per square foot (psf) or less.

Once the design phase and foundation loading configuration proceeds to a more finalized plan, the
recommendations within this report should be reviewed and revised, if necessary. Any changes in the
design, location or elevation of any structure, as outlined in this report, should be reviewed by this
office. Geocon should be contacted to determine the necessity for review and possible revision of this

report.
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3. PRIOR SITE EXPLORATION

As a part of the preparation of this report, we reviewed a prior geotechnical report prepared by NorCal

Engineering (NorCal).

Soil Infiltration Study, Proposed Storm Drain Site Improvements for Brookside Park — Located at
678 N Arroyo Boulevard, in the City of Pasadena, California, prepared by NorCal Engineering,
dated April 13, 2022.

The prior subsurface explorations conducted by NorCal included the excavation of four borings drilled
to depths between 10 and 50 feet below the existing ground surface. Groundwater was not
encountered during the prior site exploration. Artificial fill and native soils were encountered and
consisted of fine to coarse-grained silty sand with gravel and cobbles. The soils are characterized as
dense and moist. Three infiltration tests were performed using the small-diameter falling head test
method; only 1 of the prior percolation tests falls within the proposed BMP footprint. A copy of the
report prepared by NorCal Engineering is provided in Appendix C.

Geocon reviewed the referenced report for information purposes only; the conclusions and
recommendations provided herein are based entirely on our own exploration, laboratory testing, and

engineering analyses performed for this project.

4. GEOLOGICSETTING

The site is located in the western portion of the Raymond Basin, an alluvial filled structural basin
bounded on the north by the Sierra Madre fault zone and on the south by the Raymond fault. The site
is located in the Transverse Ranges geomorphic province, near the boundary with the Peninsular
Ranges geomorphic province. The Transverse Ranges geomorphic province is characterized by east-
west trending geologic structures in contrast to northwest-trending geologic structures in the
Peninsular Ranges geomorphic province. The boundary between the Peninsular Ranges and the
Transverse Ranges geomorphic provinces in the site vicinity is the Raymond Fault located approximately

3.2 miles south of the site.
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Regionally, the site is located on the eastern side of the San Rafael Hills, within the former Arroyo Seco
floodplain. The Arroyo Seco is an old floodplain that was formed from southward flowing stream channels
that originate in the San Gabriel Mountains. In the 1920s, these stream channels were impeded by the
construction of the Devil’s Gate dam, a dam constructed to provide flood control for the City of Pasadena.
Also, prior to the construction of the Rose Bowl, the immediate site vicinity was a solid waste disposal site
known as the Pasadena City Landfill, or the Rose Bowl Dump (CalRecycle Facility File Number: 19-AC-5006,
Cal Recycle, 2025). Periodic inspections are done to observe surface conditions and to perform surface

gas monitoring with a Scout Meter. Parameters of the landfill are not known.

5. SOIL AND GEOLOGIC CONDITIONS

Based on published geologic maps of the area, the site is underlain by artificial fill and Holocene age
young wash deposits that consist of sandy and gravelly sediments with gravel, cobbles, and boulders
(California Geological Survey, 2012). Detailed stratigraphic profiles of the materials encountered at the

site are provided on the boring and test pit logs in Appendix A.

5.1 Artificial Fill

Artificial fill was encountered in our explorations to a maximum depth of 4 feet below existing ground
surface. The artificial fill generally consists of dark brown to reddish brown silty sand and poorly graded
sand, with various amounts of fine to coarse gravel, that can be characterized as slightly moist and very
loose to loose. The fill is likely the result of past grading or construction activities at the site. Deeper fill

may exist between excavations and in other portions of the site that were not directly explored.

The site is located near a former landfill, the extents of which are not well documented. Although not
encountered in our borings, there is the potential to encounter historic landfill materials during

construction of the proposed improvements.

5.2 Younger Wash Deposits

Holocene age young wash deposits derived from the Arroyo Seco drainage channel were encountered
beneath the fill. The alluvium generally consists of reddish brown to grayish brown poorly to
well-graded sand and gravelly sand with lesser amounts of silty sand and localized cobbles and
boulders. The alluvial soils are characterized as slightly moist to moist and medium dense to very dense
and represent multiple series of stacked channel scour and fill sequences that are typical of high energy
stream flow. Sample blow counts are likely locally inflated due to gravel and cobble content; use of the
blow count data for typical geotechnical correlations should be done with careful consideration of the

gravel and cobble content.
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6. GROUNDWATER

Review of the Seismic Hazard Evaluation Report for the Pasadena Quadrangle (California Division of
Mines and Geology [CDMG], 1998) indicates that the historically highest groundwater level in the area
is less than 20 feet beneath the existing ground surface. Groundwater information presented in this
document is generated from data collected in the early 1900’s to the late 1990s. Based on current
groundwater basin management practices, it is unlikely that groundwater levels will ever exceed the

historic high levels.

Groundwater was not encountered in our explorations which were drilled to a maximum depth
of approximately 50% feet below the existing ground surface. Based on the lack of groundwater in
current and prior explorations, the reported historic high groundwater levels in the immediate area
(CDMG, 1998), and the depth of proposed construction, static groundwater is neither expected to
be encountered during construction nor have a detrimental effect on the project. However, it is
not uncommon for groundwater levels to vary seasonally or for groundwater seepage conditions
to develop where none previously existed (especially in impermeable fine-grained soils which are
heavily irrigated or after seasonal rainfall), groundwater seepage levels encountered during
construction may be actually higher than those encountered during our investigation. In addition,
recent requirements for storm water infiltration could result in shallower seepage conditions in the
region. Proper surface drainage of irrigation and precipitation will be critical for future performance of
the project. Recommendations for drainage are provided in the Surface Drainage section of this report

(see Section 8.23).

7. GEOLOGIC HAZARDS

7.1 Surface Fault Rupture

The numerous faults in Southern California include Holocene-active, pre-Holocene, and inactive faults.
The criteria for these major groups are based on criteria developed by the California Geological Survey
(CGS, formerly known as CDMG) for the Alquist-Priolo Earthquake Fault Zone Program (CGS, 2018).
By definition, a Holocene-active fault is one that has had surface displacement within Holocene time
(about the last 11,700 years). A pre-Holocene fault has demonstrated surface displacement during
Quaternary time (approximately the last 1.6 million years) but has had no known Holocene movement.

Faults that have not moved in the last 1.6 million years are considered inactive.

Project No. W2036-06-01 -7- April 2, 2025, revl
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The site is not within a state-designated Alquist-Priolo Earthquake Fault Zone (CGS, 2025a; 2025b) for
surface fault rupture hazards. No Holocene-active or pre-Holocene faults with the potential for surface
fault rupture are known to pass directly beneath the site. Therefore, the potential for surface rupture
due to faulting occurring beneath the site during the design life of the proposed development is
considered low. However, the site is located in the seismically active Southern California region, and
could be subjected to moderate to strong ground shaking in the event of an earthquake on one of the
many active Southern California faults. The faults in the vicinity of the site are shown in Figure 3,

Regional Fault Map.

The closest active fault to the site is the Verdugo Fault located approximately 2.4 miles to the west.
Other nearby active faults are the Sierra Madre Fault Zone, the Raymond Fault, and the Hollywood
Fault located approximately 3.1 miles north-northeast, 3.2 miles south, and 3.8 miles southwest of the
site, respectively (USGS, 2006: Ziony and Jones, 1989). The active San Andreas Fault Zone is located

approximately 25 miles northeast of the site.

Several buried thrust faults, commonly referred to as blind thrusts, underlie the Los Angeles Coastal
Plain at depth. These faults are not exposed at the ground surface and are typically identified at depths
greater than 3.0 kilometers. The October 1, 1987, Mw 5.9 Whittier Narrows earthquake and the January
17, 1994 Mw 6.7 Northridge earthquake were a result of movement on the Puente Hills Blind Thrust
and the Northridge Thrust, respectively. The project site is underlain at depth by the Los Angeles
segment of the Puente Hills Blind Thrust. These blind thrust faults and others in the Los Angeles area
do not present a potential surface fault rupture hazard at the site. However, these deep thrust faults
are considered active features capable of generating future earthquakes that could result in moderate

to significant ground shaking at the site.

7.2 Seismicity

As with all of Southern California, the site has experienced historic earthquakes from various regional
faults. The seismicity of the region surrounding the site was formulated based on research of an
electronic database of earthquake data. The epicenters of recorded earthquakes with magnitudes
equal to or greater than 5.0 in the site vicinity are depicted on Figure 4, Regional Seismicity Map.
A partial list of moderate to major magnitude earthquakes that have occurred in the Southern California

area within the last 100 years is included in the table on the following page.

Project No. W2036-06-01 -8- April 2, 2025, revl



Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

LIST OF HISTORIC EARTHQUAKES

Earthquake Date of . Distance to Direction to
(Oldest to Youngest) Earthquake MELIITR Epicenter (Miles) Epicenter
Long Beach March 10, 1933 6.4 39 SSE
Tehachapi July 21, 1952 7.5 76 NW
San Fernando February 9, 1971 6.6 22 NW
Whittier Narrows October 1, 1987 5.9 8 SE
Sierra Madre June 28, 1991 5.8 12 NE
Landers June 28, 1992 7.3 99 E
Big Bear June 28, 1992 6.4 76 E
Northridge January 17, 1994 6.7 22 w
Hector Mine October 16, 1999 7.1 112 ENE
Ridgecrest July 5, 2019 7.1 116 NNE

The site could be subjected to strong ground shaking in the event of an earthquake. However, this
hazard is common in Southern California and the effects of ground shaking can be minimized if the
proposed structures are designed and constructed in conformance with current building codes and

engineering practices.

7.3 Seismic Design Criteria

The following table summarizes the site-specific design criteria obtained from the 2022 California
Building Code (CBC; Based on the 2021 International Building Code [IBC] and ASCE 7-16), Chapter 16
Structural Design, Section 1613 Earthquake Loads. The data was calculated using the online application
U.S. Seismic Design Maps, provided by the Structural Engineers Association of California (SEAOC).
The short spectral response uses a period of 0.2 seconds. We evaluated the Site Class based on the
discussion in Section 1613.2.2 of the 2022 CBC and Table 20.3-1 of ASCE 7-16. The values presented on

the following page are for the risk-targeted maximum considered earthquake (MCER).
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2022 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2022 CBC Reference
Site Class D Section 1613.2.2
MCERr Ground Motion Spectral Response 5 084 i 1613.2.1(1
Acceleration — Class B (short), Ss Lete leure 2.1(1)
MCEr Ground Motion Spectral Response 0.761 i 1613.2.1(2
Acceleration — Class B (1 sec), S1 /08 lsure 21(2)
Site Coefficient, Fa 1.0 Table 1613.2.3(1)
Site Coefficient, Fy 1.7 Table 1613.2.3(2)
Site Class Modified MCEg Spectral Response 5 084 Section 1613.2.3
Acceleration (short), Sus Dete (Egn 16-20)
Site Class Modified MCEg Spectral Response 1.294a* Section 1613.2.3
Acceleration — (1 sec), Sm1 78 (Egn 16-21)
5% Damped Design 1.389 Section 1613.2.4
Spectral Response Acceleration (short), Sps oe%8 (Egn 16-22)
5% Damped Design 0.863* Section 1613.2.4
Spectral Response Acceleration (1 sec), Spx ' (Egn 16-23)
*Per Supplement 3 of ASCE 7-16, a ground motion hazard analysis (GMHA) shall be performed for projects on Site
Class “D” sites with 1-second spectral acceleration (S1) greater than or equal to 0.2g, which is true for this site.
However, Supplement 3 of ASCE 7-16 provides an exception stating that that the GMHA may be waived provided
that the parameter SM1 is increased by 50% for all applications of SM1. The values for parameters SM1 and SD1
presented above have not been increased in accordance with Supplement 3 of ASCE 7-16.

The table below presents the mapped maximum considered geometric mean (MCEg) seismic
design parameters for projects located in Seismic Design Categories of D through F in accordance with
ASCE 7-16.

ASCE 7-16 PEAK GROUND ACCELERATION

Parameter Value ASCE 7-16 Reference
Mapped MCEG Peak Ground Acceleration, PGA 0.904g Figure 22-9
Site Coefficient, Fpga 1.1 Table 11.8-1

Site Class Modified MCEG Peak Ground

. 0.994g Section 11.8.3 (Eqn 11.8-1)
Acceleration, PGAy
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Deaggregation of the MCE peak ground acceleration was performed using the USGS online Unified
Hazard Tool, 2014 Conterminous U.S. Dynamic edition (v4.2.0). The result of the deaggregation
analysis indicates that the predominant earthquake contributing to the MCE peak ground acceleration
is characterized as a 6.99 magnitude event occurring at a hypocentral distance of 8.5 kilometers from

the site.

Conformance to the criteria in the above tables for seismic design does not constitute any kind of
guarantee or assurance that significant structural damage or ground failure will not occur if a large
earthquake occurs. The primary goal of seismic design is to protect life, not to avoid all damage, since

such design may be economically prohibitive.

7.4 Liquefaction Potential

Liquefaction is a phenomenon in which loose, saturated, relatively cohesionless soil deposits lose shear
strength during strong ground motions. Primary factors controlling liquefaction include intensity and
duration of ground motion, gradation characteristics of the subsurface soils, in-situ stress conditions,
and the depth to groundwater. Liquefaction is typified by a loss of shear strength in the liquefied layers

due to rapid increases in pore water pressure generated by earthquake accelerations.

The current standard of practice, as outlined in the “Recommended Procedures for Implementation of
DMG Special Publication 117, Guidelines for Analyzing and Mitigating Liquefaction in California” and
“Special Publication 117A, Guidelines for Evaluating and Mitigating Seismic Hazards in California”
requires liquefaction analysis to a depth of 50 feet below the lowest portion of the proposed structure.
Liquefaction typically occurs in areas where the soils below the water table are composed of poorly
consolidated, fine- to medium-grained, primarily sandy soil. In addition to the requisite soil conditions,
the ground acceleration and duration of the earthquake must also be of a sufficient level to induce

liguefaction.

The State of California Seismic Hazard Zone Map for the Pasadena Quadrangle (CDMG, 1999) indicates
that the site is in an area designated as having a potential for liquefaction. Also, the City of Pasadena

(2002) indicates that the site is located within an area designated as having potential for liquefaction.

Liquefaction analysis of the soils underlying the site was performed using the 1996 NCEER method of
analysis with the updates by Youd et al. (2001). This semi-empirical method is based on a correlation

between values of Standard Penetration Test (SPT) resistance and field performance data.
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As mentioned in Section 5.2, the sample blow counts are likely locally inflated due to gravel and cobble
content. Therefore, we have used a blow count of 35 for layers where the blow counts appear to be
inflated. The value of 35 was selected based on the observation that the lowest SPT blow count below

a depth of 20 feet that does not appear to be inflated is a value of 38.

The liquefaction analysis was performed for the Maximum Considered Earthquake level by using a
historic high groundwater table of 20 feet below the ground surface, a magnitude 6.99 earthquake, and
a peak horizontal acceleration of 0.994g (PGAwm). The enclosed liquefaction analysis, included herein for
boring HS1, indicates that the alluvium below the historic high groundwater level would not be
susceptible to liquefaction settlement during the Maximum Considered Earthquake ground motion (see

enclosed calculation sheets, Figures 5 and 6).

7.5 Seismically-Induced Settlement

Dynamic compaction of dry and loose sands may occur during a major earthquake. Typically,
settlements occur in thick beds of such soils. The seismically-induced settlement calculations were
performed in accordance with the American Society of Civil Engineers, Technical Engineering and

Design Guides as adapted from the US Army Corps of Engineers, No. 9.

The analysis uses the same soil and ground motion input values as the liquefaction potential evaluation

described in the preceding section.

The calculations provided herein for boring HS1 indicate that seismically-induced settlement between
the bottom of the infiltration gallery and the groundwater level of 20 feet is considered negligible as a
result of the Maximum Considered Earthquake peak ground acceleration (PGAwm). Calculation of

seismically-induced settlement is provided as Figure 7.

7.6 Slope Stability

The topography at the site is relatively level and the topography in the immediate site vicinity slopes
very gently to the south-southeast. The west side of the site is bounded by the San Rafael Mountains.
The site is not located within an area identified by the City of Pasadena (2002) or the County of Los
Angeles Safety Element (Leighton, 1990) as having a potential for slope instability. Additionally, the site
is not within an area identified as having a potential for seismic slope instability (CDMG, 1999). There
are no known landslides near the site, nor is the site in the path of any known or potential landslides
(USGS, 2025a). Therefore, the potential for slope stability hazards to adversely affect the proposed

development is considered low.
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7.7 Earthquake-Induced Flooding

Earthquake-induced flooding is inundation caused by failure of dams or other water-retaining
structures due to earthquakes. Based on a review of the Los Angeles County Safety Element (Leighton,
1990) and City of Pasadena Safety Element (2002), the site is within the Devils Gate inundation area.
However, this reservoir, as well as others in California, are continually monitored by various
governmental agencies (such as the State of California Division of Safety of Dams and the U.S. Army
Corps of Engineers) to guard against the threat of dam failure. Current design, construction practices,
and ongoing programs of review, modification, or total reconstruction of existing dams are intended to
ensure that all dams are capable of withstanding the maximum considered earthquake (MCE) for the
site. Therefore, the potential for inundation at the site as a result of an earthquake-induced dam failure

is considered low.

7.8 Tsunamis, Seiches, and Flooding

The site is not located within a coastal area. Therefore, tsunamis are not considered a significant hazard
at the site.

Seiches are large waves generated in enclosed bodies of water in response to ground shaking. No major
water-retaining structures are located immediately up gradient from the project site. Therefore,

flooding resulting from a seismically induced seiche is considered unlikely.

The site is within an area of minimal flooding (Zone X) as defined by the Federal Emergency
Management Agency (FEMA, 2025; LADPW, 2025).

7.9 Oil Fields & Methane Potential

Based on a review of the California Geologic Energy Management Division (CalGEM) Well Finder
Website, the site is not located within an oil field and oil or gas wells are not documented within %-mile
of the site (CalGEM, 2025). However, due to the voluntary nature of record reporting by the oil well
drilling companies, wells may be improperly located or not shown on the location map and
undocumented wells could be encountered during construction. Any wells encountered during
construction will need to be properly abandoned in accordance with the current requirements of the
CalGEM.

Since the site is not located within the boundaries of a known oil field, the potential for the presence
of methane or other volatile gases at the site is considered low. However, should it be determined that
a methane study is required for the proposed development, it is recommended that a qualified

methane consultant be retained to perform the study and provide mitigation measures as necessary.
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7.10 Subsidence

Subsidence occurs when a large portion of land is displaced vertically, usually due to the withdrawal of
groundwater, oil, or natural gas. Soils that are particularly subject to subsidence include those with high
silt or clay content. The site is not located within an area of known ground subsidence (USGS, 2025b).
No large-scale extraction of groundwater, gas, oil, or geothermal energy is occurring or planned at the
site or in the general site vicinity. There appears to be little or no potential for ground subsidence due

to withdrawal of fluids or gases at the site.

Project No. W2036-06-01 -14 - April 2, 2025, revl



Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

8.1

8.1.1

8.1.2

8.1.3

8.14

8.1.5

8. CONCLUSIONS AND RECOMMENDATIONS

General

It is our opinion that neither soil nor geologic conditions were encountered during the
investigation that would preclude the construction of the proposed improvements provided
the recommendations presented herein are followed and implemented during design and

construction.

This statement is made in accordance with the County of Los Angeles, Section 111. It is the
opinion of this office that, provided our recommendations are followed and properly
maintained, (1) the completed grading and proposed improvements will be safe for its
intended use against hazard from landslide, settlement or slippage and (2) the completed
grading and proposed improvements will have no adverse effect on the stability of the site

or adjoining properties.

Results of percolation testing are provided in the Stormwater Infiltration section of this report

(see Sections 8.2 through 8.4).

Up to 4 feet of existing artificial fill was encountered during the site investigation. The existing
fill encountered is believed to be the result of past grading and construction activities at the
site. Deeper fill may exist in other areas of the site that were not directly explored. Excavation
for the proposed infiltration gallery is anticipated to penetrate through the existing fill and
expose alluvial soils throughout the excavation bottom. It is our opinion that the existing fill,
in its present condition, are not suitable for direct support of proposed foundations or slabs.
If needed, the existing fill and site soils are suitable for re-use as engineered fill provided the

recommendations in the Grading section of this report are followed (see Section 8.7).

The site is located near a former landfill, the extents of which are not well documented.
Although not encountered in our borings, there is the potential to encounter historic landfill

materials during construction of the proposed improvements.
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8.1.6

8.1.7

8.1.8

8.1.9

8.1.10

8.1.11

If foundations are required for the proposed biofiltration BMP cell walls, it is recommended
that the foundations consist of a conventional foundation system deriving support in the
competent alluvium found below a depth of 4 feet below the existing ground surface.
Foundations should be deepened as necessary to penetrate through any unsuitable soils and
derive support in the alluvial soils. All foundation excavations must be observed and
approved in writing by the Geotechnical Engineer prior to placement of steel or concrete.
Recommendations for the Foundation Design of a conventional foundation system are

provided in Section 8.9.

Based on our observations onsite and our knowledge of the geologic setting, cobbles
and boulders should be anticipated during excavation and earthwork at the subject site.
The contractor should be prepared for difficult excavation conditions. The presence of these
materials and their impact on construction methods and equipment selection should be

considered by both the developer and contractor prior to construction.

It is recommended that the contractors bidding on earthwork, excavation and shoring
installation for this project perform their own excavations and test borings with the intended
earthwork and drilling equipment to verify the presence, abundance, and size of buried rock
(cobbles and boulders), potential for caving, as well as the suitability of the proposed
excavation and drilling equipment for the safe and efficient earthwork operations and

installation of the shoring system.

Screening of the earth materials will likely be required to remove oversize (greater than
6 inches) rock, prior to placement and compaction. Generation of oversized material (greater

than 6 inches) should be anticipated.

It is anticipated that excavations on the order of 18 feet in vertical height may be required
for construction of the infiltration gallery. Due to the depth of the excavations and the
proximity to the property lines, city streets and adjacent offsite structures, excavations may
require shoring measures in order to provide a stable excavation. Where shoring is required,
it is recommended that a soldier pile shoring system by utilized. Recommendations for

Shoring are provided in Section 8.17 of this report.

Once the design and foundation loading configuration for the proposed structure proceeds
to a more finalized plan, the recommendations within this report should be reviewed and
revised, if necessary. Based on the final foundation loading configurations, the potential for

settlement should be re-evaluated by this office.
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8.1.12

8.2

8.2.1

8.2.2

8.2.3

8.3

8.3.1

Any changes in the design, location or elevation, as outlined in this report, should be
reviewed by this office. Geocon should be contacted to determine the necessity for review

and possible revision of this report.

Stormwater Infiltration — General

Based on the results of our site evaluation, it is our opinion that the site is suitable for
infiltration of stormwater and the design and construction of the proposed stormwater BMPs
is feasible. It is our further opinion that infiltration of stormwater and will not induce
excessive hydro-consolidation, will not create a perched groundwater condition, will not
affect soil structure interaction of existing or proposed improvements due to expansive soils,
will not saturate soils supported by existing retaining walls, and will not increase the potential
for liquefaction. If infiltration is planned for any location other than where the above testing

was performed, additional field and laboratory testing may be required.

The location of the infiltration system should consider adjacent structures and foundations.
The infiltration system must be located such that the closest distance between an adjacent
foundation is at least 15 feet in all directions from the zone of saturation. The zone of
saturation may be assumed to project downward from the discharge of the infiltration facility
at a gradient of 1:1. The stormwater infiltration system must still be sufficiently deep to
maintain the 15-foot vertical offset between the bottom of the footing and the zone of
saturation. Additional property line or foundation setbacks may be required by the governing
jurisdiction and should be incorporated into the stormwater infiltration system design as

necessary.

The design drawings should be reviewed and approved by the Geotechnical Engineer.
The installation of the stormwater infiltration system should be observed and approved by

the Geotechnical Engineer (a representative of Geocon).

Stormwater Infiltration Test Results — Infiltration Gallery

During site exploration, borings SB2 and SB3 were used to perform percolation testing
utilizing the constant head test procedure. The borings were advanced to the depths listed
in the table below. A 2-inch and 4-inch diameter casing was placed in each boring, and the
annular space between the casings and excavation was filled with 3/8 and % inch rock. The

borings were then filled with water to pre-saturate the soils.
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8.3.2

8.3.3

8.3.4

Percolation test readings were performed using the constant head testing methods outlined in
the County of Los Angeles Department of Public Works GMED Guidelines for Geotechnical
Investigation and Reporting, Low Impact Development Stormwater Infiltration (June 2021).
Based on the test results, the measured percolation rate and design infiltration rate are
provided in the following table. These values have been calculated in accordance with the
GMED guidelines. Percolation test field data and calculation of the average measured

infiltration rate and design infiltration rate are provided as Figures 8 and 9.

Design Infiltration

Infiltration Measured Percolation .
Rate (in / hour)

Depth (ft) Rate (in / hour)

Soil Type

Well Graded Sand (SW)

SB2 with Gravel and 13-18 6.3 2.09
Cobbles
Well Graded Sand (SW)
SB3 with Gravel and 13-18 3.8 1.27
Cobbles

Based on the test method utilized (Boring Percolation Test), the reduction factor RFt may be
taken as 1.0 in the infiltration system design. Based on the number of tests performed and
consistency of the soils throughout the site, it is suggested that the reduction factor RFv be
taken as 1.0. In addition, provided proper maintenance is performed to minimize long-term
siltation and plugging, the reduction factor RFs may be taken as 1.0. Additional reduction
factors may be required and should be applied by the engineer in responsible charge of the

design of the stormwater infiltration system and based on applicable guidelines.

The results of the percolation testing in the table above indicate that the infiltration rate for
soils encountered at the depths and locations indicated in the table above are considered
conductive to infiltration, and it is our opinion that the site is suitable for infiltration of

stormwater.
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8.4

8.4.1

8.4.2

8.4.3

Stormwater Infiltration Test Results — Biofiltration BMP Cells

During our site exploration, test pits TP1 and TP2 were used to perform percolation testing
utilizing the shallow pit test procedure. The test pits were initially advanced to a depth of
approximately 2 feet below ground surface and an additional roughly 1-cubic-foot excavation
was advanced to a depth of 3 feet. A small amount of gravel was placed at the bottom of the
test pits to cover the exposed soils. The test pits were then filled with water to pre-saturate
the soils. Percolation test readings were performed after repeated flooding of the

excavations.

Based on the test results, the field-measured percolation rate and the design infiltration rate
are provided in the following table. These values have been calculated in accordance with
the Shallow Test Pit Test Procedure, falling head test method outlined in the County of Los
Angeles Department of Public Works GMED Guidelines for Design, Investigation, and
Reporting Low Impact Development Stormwater Infiltration (June 2021). Percolation test
field data and calculation of the measured percolation rate, reduction factor, and design

infiltration rate for the test pit excavations are provided on Figures 10 and 11.

Design Infiltration

e ] Measured Percolation .
Rate (in / hour)

Soil Type

Depth (ft) Rate (in / hour)
TP1 Silty Sand 2-3 2 0.67
TP2 Silty Sand 2-3 0.73 0.24
NorCal B1 Silty Sand 9-10 44 14.67

Based on the test method utilized (Shallow Test Pit Test Procedure), the reduction factor RFt
may be taken as 1.0 in the infiltration system design. Based on the number of tests performed
and consistency of the soils throughout the site, it is suggested that the reduction factor RFv
be taken as 1.0. In addition, provided proper maintenance is performed to minimize long-
term siltation and plugging, the reduction factor RFs may be taken as 1.0. Additional
reduction factors may be required and should be applied by the engineer in responsible
charge of the design of the stormwater infiltration system and based on applicable

guidelines.

Project No. W2036-06-01 -19- April 2, 2025, revl




Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

8.4.4

8.4.5

8.5

8.5.1

8.5.2

The results of the percolation testing in the table above indicate that the infiltration rate of
the soils encountered at the depths and locations indicated in the table for test pits TP1 and
TP2 are marginally conductive to infiltration. If the infiltration rates obtained within the test
pits are unsuitable for design, the biofiltration BMP cells should be deepened to extend into

more permeable materials.

The infiltration test data provided by NorCal (2022) for their boring B1 was analyzed in
accordance with the current County of Los Angeles Department of Public Works GMED
Guidelines for Design, Investigation, and Reporting Low Impact Development Stormwater
Infiltration (June 2021) Small Diameter Boring Infiltration Test Method (see Figure 12).
We used an assumed gravel pack porosity of 0.4. These results are provided for reference
only and are not intended to be used for design as the depth of testing is deeper than the
anticipated biofiltration BMP cell depths and the type of gravel pack is unknown. However,
the results are presented to demonstrate that the infiltration rate is increased at greater
depths. Therefore, if higher infiltration rates are necessary to support the project design, is
recommended that the biofiltration BMP cells extend through the existing fill and into the
underlying alluvial soils. Additional testing should be considered to confirm the infiltration
rate for the biofiltration BMP cells.

Soil and Excavation Characteristics

Due to the presence of cobbles and boulders, the contractor should be prepared for difficult
excavation conditions during drilling and earthwork activities. Due to the granular nature of
the soils, moderate to excessive caving should be anticipated in vertical excavations. Casing
may be required during shoring pile installation and formwork may be required to prevent
caving of shallow spread foundation excavations. The contractor should be prepared to

screen cobble and boulders from the onsite excavated soils prior to use as backfill.

It is recommended that the contractors bidding on earthwork, excavation and shoring
installation for this project perform their own excavations and test borings with the intended
earthwork and drilling equipment to verify the presence, abundance, and size of buried rock
(cobbles and boulders), potential for caving, as well as the suitability of the proposed
excavation and drilling equipment for the safe and efficient earthwork operations and

installation of the shoring system.
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8.5.3

8.5.4

8.5.5

8.6

8.6.1

8.6.2

It is the responsibility of the contractor to ensure that all excavations and trenches are
properly shored and maintained in accordance with applicable OSHA rules and regulations to

maintain safety and maintain the stability of existing adjacent improvements.

All onsite excavations must be conducted in such a manner that potential surcharges from
existing structures, construction equipment, and vehicle loads are resisted. The surcharge
area may be defined by a 1:1 projection down and away from the bottom of an existing
foundation or vehicle load. Penetrations below this 1:1 projection will require special
excavation measures such as sloping or shoring. Excavation recommendations are provided

in the Temporary Excavations section of this report (see Section 8.16).

The upper five feet of existing site soils encountered during the investigation are
considered to have a “very low” expansive potential (El = 0) and are classified as “non-
expansive” in accordance with the 2022 California Building Code (CBC) Section 1803.5.3.
The recommendations presented herein assume that proposed surficial improvements will

derive support in these materials.

Minimum Resistivity, pH, and Water-Soluble Sulfate

Potential of Hydrogen (pH) and resistivity testing as well as chloride content testing
were performed on representative samples of soil to generally evaluate the corrosion
potential to surface utilities. The tests were performed in accordance with California Test
Method Nos. 643 and 422 and indicate that the soils are considered “moderately corrosive”
with respect to corrosion of buried ferrous metals on site. The results are presented in
Appendix B (Figure B11) and should be considered for design of underground structures.
Due to the corrosive potential of the soils, it is recommended that PVC, ABS or other
approved plastic piping be utilized in lieu of cast-iron when in direct contact with the site

soils.

Laboratory tests were performed on representative samples of the on-site soil to measure
the percentage of water-soluble sulfate content. Results from the laboratory water-soluble
sulfate tests are presented in Appendix B (Figure B11) and indicate that the on-site soil
possess a sulfate exposure class of “S0” to concrete structures as defined by 2022 CBC Section
1904 and ACI 318 Chapter 19.
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8.6.3

8.7

8.7.1

8.7.2

8.7.3

8.7.4

Geocon West, Inc. does not practice in the field of corrosion engineering and mitigation.
If corrosion sensitive improvements are planned, it is recommended that a corrosion
engineer be retained to evaluate corrosion test results and incorporate the necessary
precautions to avoid premature corrosion of buried metal pipes and concrete structures in

direct contact with the soils.

Grading

Grading is anticipated to include excavation of site soils for the proposed infiltration gallery
and biofiltration BMP cells and utility trenches, as well as placement of backfill above the

infiltration gallery and over utilities.

Earthwork should be observed, and compacted fill tested by representatives of Geocon West,
Inc. The existing fill and alluvial soil encountered during exploration are suitable for re-use as
an engineered fill, provided any encountered oversize material (greater than 6 inches) and
any encountered deleterious debris are removed. The contractor should be prepared to
screen abundant cobble and boulders from the soils during earthwork operations.
Additionally, the site soils have little to no cohesion and are prone to excessive caving.
The contractor should be prepared for difficult excavation conditions. The presence of these
materials and their impact on construction methods and equipment selection should be

considered by both the owner and contractor prior to construction.

It is recommended that the contractor bidding on excavation for this project perform their own
test excavations utilizing the intended excavation equipment to verify the presence and size of
buried rock (cobble and boulders), potential for caving, as well as the suitability of the proposed

equipment to perform for safe and efficient earthwork activities.

A preconstruction conference should be held at the site prior to the beginning of excavation
operations with the owner, contractor, civil engineer, geotechnical engineer, and building

official in attendance. Special soil handling requirements can be discussed at that time.
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8.7.5

8.7.6

8.7.7

8.7.8

8.7.9

Grading should commence with the removal of all existing vegetation and existing
improvements from the area to be graded. Deleterious debris such as wood and root
structures should be exported from the site and should not be mixed with the fill soils.
Asphalt and concrete should not be mixed with the fill soils unless approved by the
Geotechnical Engineer. All existing underground improvements planned for removal should
be completely excavated and the resulting depressions properly backfilled in accordance
with the procedures described herein. Once a clean excavation bottom has been established
it must be observed and approved in writing by the Geotechnical Engineer (a representative

of Geocon West, Inc.).

The proposed infiltration gallery is anticipated to be at a depth of 17 feet below the ground
surface. Therefore, the excavation is anticipated to penetrate through existing fill and expose
alluvial soils throughout the excavation bottom. To the extent possible, the infiltration gallery
should be constructed directly into undisturbed alluvium found at or below a depth of 4 feet.
The contractor should take special care to avoid disturbance of the infiltration gallery

excavation bottom as this would alter the infiltration rate of the underlying soils.

Concept plans included in the project RFP indicate that retaining walls supported on
foundations may be required for the biofiltration BMP cells. Foundations for proposed
improvements may derive support in the alluvial soils found at and below a depth of 4 feet
below the existing ground surface. Foundations should be deepened as necessary to
penetrate through soft, unsuitable alluvium at the direction of the Geotechnical Engineer.
Compaction of the foundation excavation bottom may be performed as needed to address
any soils that may be disturbed during construction activities However, to the extent
possible, the biofiltration BMP should be constructed directly into undisturbed soils. The
contractor should take special care to avoid disturbance of the biofiltration BMP excavation
bottoms as this would alter the infiltration rate of the underlying soils. . All foundation
excavations must be observed and approved by the Geotechnical Engineer (a representative

of Geocon), prior to placing steel or concrete.

The site is located near a former landfill, the extents of which are not well documented.
Although not encountered in our borings, there is the potential to encounter historic landfill

materials during construction of the proposed improvements.

All excavations must be observed and approved in writing by the Geotechnical Engineer

(a representative of Geocon), prior to placing bedding materials, fill, steel, gravel or concrete.
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8.7.10

8.7.11

All fill and backfill soils should be placed in horizontal loose layers approximately 6 to
8 inches thick, moisture conditioned to near to slightly above optimum moisture content,
and properly compacted to a minimum of 90 percent of the maximum dry density per ASTM
D 1557 (latest edition).

Although not anticipated for this project, all imported fill shall be observed, tested, and
approved by Geocon West, Inc. prior to bringing soil to the site. Import fill should consist of

the characteristics presented in the table below.

SUMMARY OF IMPORT FILL RECOMMENDATIONS

Soil Characteristic ‘ Values

Expansion Potential “Very Low” (Expansion Index of 20 or less)

Maximum Dimension Less Than 6 Inches

Particle Size
Free of Debris

Corrosivity Less Detrimental Than Existing Onsite Soils

8.7.12.

8.7.13

8.7.14

Where new paving is to be placed, it is recommended that all existing fill and soft alluvium
be excavated and properly compacted for paving support. As a minimum, the upper 12 inches
of soil should be scarified, moisture conditioned to near to slightly above optimum moisture
content, and compacted to at least 95 percent relative compaction, as determined by ASTM
Test Method D 1557 (latest edition). Paving recommendations are provided in Preliminary

Pavement Recommendations section of this report (see Section 8.12).

Utility trenches should be properly backfilled in accordance with the following requirements.
The pipe should be bedded with clean sands (Sand Equivalent greater than 30) to a depth of
at least 1 foot over the pipe, and the bedding material must be inspected and approved in
writing by the Geotechnical Engineer (a representative of Geocon). The use of gravel is not
acceptable unless used in conjunction with filter fabric to prevent the gravel from having
direct contact with soil. The remainder of the trench backfill may be derived from onsite soil
or approved import soil, compacted as necessary, until the required compaction is obtained.
The use of minimum 2-sack slurry as backfill is also acceptable. Prior to placing any bedding
materials or pipes, the excavation bottom must be observed and approved in writing by the

Geotechnical Engineer (a representative of Geocon).

All trench and foundation excavation bottoms must be observed and approved in writing by
the Geotechnical Engineer (a representative of Geocon), prior to placing bedding materials,

fill, steel, gravel, or concrete.
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8.8 Shrinkage

8.8.1 Shrinkage results when a volume of material removed at one density is compacted to a higher
density. A shrinkage factor of less than 10 percent should be anticipated when excavating
and compacting the existing earth materials on the site to an average relative compaction of

90 percent. Additional loss of material should be anticipated due to removal of oversized

material.
8.9 Foundation Design
8.9.1 Where foundations are required for support of proposed improvements, it is recommended

that the foundations consist of a conventional foundation system deriving support in the
alluvial soils found at and below a depth of 4 feet below the existing ground surface.
Foundations should be deepened as necessary to penetrate through any unsuitable soils and
derive support in competent alluvial soils. All foundation excavations must be observed and

approved in writing by the Geotechnical Engineer prior to placement of steel or concrete.

8.9.2 Once the foundation loading configuration for the proposed improvements proceeds to a
more finalized plan, the recommendations within this report should be reviewed and revised,

if necessary.

8.9.3 Conventional shallow spread foundations for the proposed improvements should consist of
continuous strip footings and/or isolated spread footings and should be designed using the

parameters in the table on the following page.

SUMMARY OF FOUNDATION RECOMMENDATIONS

Parameter Value

Minimum Continuous Foundation Width 12 Inches
Minimum Isolated Foundation Width 24 Inches
Minimum Foundation Depth 18 Inches Below Lowest Adjacent Grade
Minimum Steel Reinforcement 4 No. 4 Bars, 2 Top and 2 Bottom
Allowable Bearing Capacity — Continuous Foundation 1,500 psf
Allowable Bearing Capacity — Isolated Foundation 1,500 psf

250 psf per Foot of Width
500 psf per Foot of Depth

Bearing Capacity Increase

Maximum Allowable Bearing Capacity 2,500 psf
Estimated Total Settlement % Inch
Estimated Differential Settlement % Inch over 20 Feet
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8.9.4

8.9.5

8.9.6

8.9.7

8.9.8

8.9.9

8.9.10

8.10

8.10.1

The above foundation dimensions and minimum reinforcement recommendations are based
on soil conditions and building code requirements only, and are not intended to be used in

lieu of those required for structural purposes.

The allowable bearing pressures may be increased by one-third for transient loads due to

wind or seismic forces.

Once the design and foundation loading configurations for the proposed structures proceeds
to a more finalized plan, the estimated settlements presented in this report should be
reviewed and revised, if necessary. If the final foundation loading configurations are greater
than the assumed loading conditions, the potential for settlement should be reevaluated by

this office.

No special subgrade presaturation is required prior to placement of concrete. However, the
moisture in the foundation subgrade should be sprinkled as necessary to maintain a moist

condition at the time of concrete placement.

Foundation excavations should be observed and approved in writing by the Geotechnical
Engineer (a representative of Geocon West, Inc.), prior to the placement of reinforcing steel
and concrete to verify that the excavations and exposed soil conditions are consistent with
those anticipated. If unanticipated soil conditions are encountered, foundation modifications

may be required.

If depth increases are utilized for the exterior wall footings, this office should be provided a
copy of the final construction plans so that the excavation recommendations presented

herein could be properly reviewed and revised if necessary.

This office should be provided with a copy of the final construction plans so that the
excavation recommendations presented herein could be properly reviewed and revised if

necessary.

Lateral Design

Resistance to lateral loading may be provided by friction acting at the base of foundations,
slabs and by passive earth pressure. An allowable coefficient of friction of 0.45 may be used

with the dead load forces in the newly placed engineered fill or undisturbed alluvial soils.
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8.10.2  Passive earth pressure for the sides of foundations and slabs poured against newly placed
engineered fill or undisturbed alluvial soils may be computed as an equivalent fluid having a
density of 350 pounds per cubic foot (pcf) with a maximum earth pressure of 3,500 psf.
When combining passive and friction for lateral resistance, the passive component should be
reduced by one-third. A one-third increase in the passive value may be used for wind or

seismic loads.

8.11 Exterior Concrete

8.11.1 Exterior slabs for walkways and flatwork, not subject to traffic loads, should be at least
4 inches thick and reinforced with No. 3 steel reinforcing bars placed 18 inches on center in
both horizontal directions, positioned near the slab midpoint. Prior to construction of slabs,
the upper 12 inches of subgrade should be moistened to near to slightly above optimum
moisture content and properly compacted to at least 95 percent relative compaction, as
determined by ASTM Test Method D 1557 (latest edition). Crack control joints should be
spaced at intervals not greater than 10 feet and should be constructed using saw-cuts or
other methods as soon as practical following concrete placement. Crack control joints should
extend a minimum depth of one-fourth the slab thickness. Construction joints should be

designed by the project structural engineer.

8.11.2  The moisture content of the slab subgrade should be maintained and sprinkled as necessary

to maintain a moist condition as would be expected in any concrete placement.

8.11.3  Therecommendations of this report are intended to reduce the potential for cracking of slabs
due to settlement. However, even with the incorporation of the recommendations presented
herein, foundations, stucco walls, and slabs-on-grade may exhibit some cracking due to
minor soil movement and/or concrete shrinkage. The occurrence of concrete shrinkage
cracks is independent of the supporting soil characteristics. Their occurrence may be reduced
and/or controlled by limiting the slump of the concrete, proper concrete placement and
curing, and by the placement of crack control joints at periodic intervals, in particular, where

re-entrant slab corners occur.
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8.12

8.12.1

8.12.2

8.12.3

Preliminary Pavement Recommendations

Where new paving is to be placed, it is recommended that all existing fill and soft alluvium
materials be excavated and properly compacted for paving support. The client should be
aware that excavation and compaction of all existing artificial fill and soft alluvium in the area
of new paving is not required; however, paving constructed over existing uncertified fill or
unsuitable alluvium material may experience increased settlement and/or cracking, and may
therefore have a shorter design life and increased maintenance costs. As a minimum, the
upper 12 inches of paving subgrade should be scarified, moisture conditioned to near to
slightly above optimum moisture content, and properly compacted to at least 95 percent

relative compaction, as determined by ASTM Test Method D 1557 (latest edition).

R-value test results indicate that the soils within the upper 5 feet of current elevations
possess an R-Value of 74. The following pavement sections are based on an R-Value of
50 (the maximum R-Value recommended by the California Highway Design Manual).
Once site grading activities are complete an additional R-Value should be obtained by
laboratory testing to confirm the properties of the soils serving as paving subgrade, prior to

placing pavement.

The Traffic Indices listed below are estimates. Geocon does not practice in the field of traffic
engineering. The actual Traffic Index for each area should be determined by the project civil
engineer. If pavement sections for Traffic Indices other than those listed below are required,
Geocon should be contacted to provide additional recommendations. Pavement thicknesses
were determined following procedures outlined in the California Highway Design Manual
(Caltrans). It is anticipated that the majority of traffic will consist of automobile and large
truck traffic.

PRELIMINARY PAVEMENT DESIGN SECTIONS

Estimated Traffic Asphalt Concrete Class 2 Aggregate

Location
Index (TI) (inches) Base (inches)
Automobile Parking
. 4.0 3.0 4.0
and Driveways
Trash Truck &
. 7.0 4.0 5.0
Fire Lanes
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8.12.4

8.12.5

8.13

8.13.1

8.13.2

8.13.3

Asphalt concrete should conform to Section 203-6 of the “Standard Specifications for Public
Works Construction” (Green Book). Class 2 aggregate base materials should conform to
Section 26-1.02A of the “Standard Specifications of the State of California, Department of
Transportation” (Caltrans). The use of Crushed Miscellaneous Base (CMB) in lieu of Class 2
aggregate base is acceptable. Crushed Miscellaneous Base should conform to Section
200-2.4 of the “Standard Specifications for Public Works Construction” (Green Book).

The performance of pavements is highly dependent upon providing positive surface drainage
away from the edge of pavements. Ponding of water on or adjacent to the pavement will
likely result in saturation of the subgrade materials and subsequent cracking, subsidence and
pavement distress. If planters are planned adjacent to paving, it is recommended that the
perimeter curb be extended at least 12 inches below the bottom of the aggregate base to

minimize the introduction of water beneath the paving.

Retaining Wall Design

The recommendations presented below are generally applicable to the design of rigid
concrete or masonry retaining walls having a height less than 10 feet. In the event that walls
equal to or higher than 10 feet are planned, Geocon should be contacted for additional

recommendations.

Retaining wall foundations may be designed in accordance with the recommendations

provided in the Foundation Design section of this report (see Section 8.9).

Retaining walls with a level backfill surface that are not restrained at the top should be
designed utilizing a triangular distribution of pressure (active pressure). Restrained walls are
those that are not allowed to rotate more than 0.001H (where H equals the height of the
retaining portion of the wall in feet) at the top of the wall. Where walls are restrained from
movement at the top, walls may be designed utilizing a triangular distribution of pressure
(at-rest pressure). The table below presents recommended pressures to be used in retaining

wall design, assuming that proper drainage will be maintained.
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8.13.4

8.13.5

8.13.6

8.13.7

8.13.8

RETAINING WALL WITH LEVEL BACKFILL SURFACE

ACTIVE PRESSURE AT-REST PRESSURE
EQUIVALENT FLUID EQUIVALENT FLUID

HEIGHT OF
RETAINING WALL

PRESSURE PRESSURE
(Feet)

(Pounds Per Cubic Foot) (Pounds Per Cubic Foot)

Less than 10 30 50

The wall pressures provided above assume that the proposed retaining walls will support
relatively undisturbed alluvial soils or engineered fill derived from onsite soils. If import soil
will be used to backfill proposed retaining walls, revised earth pressures may be required to
account for the geotechnical properties of the import soil used as engineered fill. This should
be evaluated once the use of import soil is established. All imported fill shall be observed,

tested, and approved by Geocon West, Inc. prior to bringing soil to the site.

The wall pressures provided above assume that the retaining wall will be properly drained
preventing the buildup of hydrostatic pressure (see Retaining Wall Drainage Section and
Figures 13 and 14). If retaining wall drainage is not implemented, the equivalent fluid
pressure to be used in design of undrained walls is 90 pcf. The value includes hydrostatic

pressures plus buoyant lateral earth pressures.

Additional active pressure should be added for a surcharge condition due to sloping ground,
vehicular traffic or adjacent structures and should be designed for each condition as the
project progresses. The surcharge pressure should be evaluated in accordance with the

recommendations in Section 8.22 of this report.

In addition to the recommended earth pressure, the upper 10 feet of the retaining wall
adjacent to the street or driveway areas should be designed to resist a uniform lateral
pressure of 100 psf, acting as a result of an assumed 300 psf surcharge behind the wall due
to normal street traffic. If the traffic is kept back at least 10 feet from the wall, the traffic

surcharge may be neglected.

Seismic lateral forces should be incorporated into the design as necessary, and

recommendations for seismic lateral forces are presented below.
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8.14

8.14.1

8.14.2

8.15

8.15.1

8.15.2

8.15.3

Dynamic (Seismic) Lateral Forces

The structural engineer should determine the seismic design category for the project in
accordance with Section 1613 of the CBC. If the project possesses a seismic design category
of D, E, or F, proposed retaining walls in excess of 6 feet in height should be designed with
seismic lateral pressure (Section 1803.5.12 of the 2022 CBC).

A seismic load of 24 pcf should be used for design of walls that support more than 6 feet of
backfill in accordance with Section 1803.5.12 of the 2022 CBC. The seismic load is applied as
an equivalent fluid pressure along the height of the wall and the calculated loads result in a
maximum load exerted at the base of the wall and zero at the top of the wall. This seismic
load should be applied in addition to the active earth pressure. The earth pressure is based
on half of two-thirds of PGAwm calculated from ASCE 7-16 Section 11.8.3.

Retaining Wall Drainage

Retaining walls not designed for hydrostatic pressures should be provided with a drainage
system extended at least two-thirds the height of the wall. At the base of the drain system,
a subdrain covered with a minimum of 12 inches of gravel should be installed, and a
compacted fill blanket or other seal placed at the surface (see Figure 13). The clean bottom
and subdrain pipe, behind a retaining wall, should be observed by the Geotechnical Engineer

(a representative of Geocon), prior to placement of gravel or compacting backfill.

As an alternative, a plastic drainage composite such as Miradrain or equivalent may be
installed in continuous, 4-foot-wide columns along the entire back face of the wall, at 8 feet
on center. The top of these drainage composite columns should terminate approximately
18 inches below the ground surface, where either hardscape or a minimum of 18 inches of
relatively cohesive material should be placed as a cap (see Figure 14). These vertical columns
of drainage material would then be connected at the bottom of the wall to a collection panel

or a 1-cubic-foot rock pocket drained by a 4-inch subdrain pipe.

Subdrainage pipes at the base of the retaining wall drainage system should outlet to an
acceptable location via controlled drainage structures. Drainage should not be allowed to

flow uncontrolled over descending slopes.
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8.15.4

8.16

8.16.1

8.16.2

8.16.3

Moisture affecting below grade walls is one of the most common post-construction
complaints. Poorly applied or omitted waterproofing can lead to efflorescence or standing
water. Particular care should be taken in the design and installation of waterproofing to avoid
moisture problems, or actual water seepage into the structure through any normal shrinkage
cracks which may develop in the concrete walls, floor slab, foundations and/or construction
joints. The design and inspection of the waterproofing is not the responsibility of the
geotechnical engineer. A waterproofing consultant should be retained in order to
recommend a product or method, which would provide protection to subterranean walls,

floor slabs and foundations.

Temporary Excavations

Excavations on the order of 18 feet in height may be required for excavation and
construction of the infiltration gallery. The excavations are expected to expose artificial fill
and alluvial soils, which are subject to excessive caving where granular soils are encountered.
Due to the presence of cobbles, the contractor should be prepared for difficult excavation
conditions. Unsurcharged vertical excavations up to 5 feet in height may be attempted;
however, the contractor should be prepared for caving, sloughing, and raveling in open

excavations.

Vertical excavations greater than 5 feet or where surcharged will require sloping or shoring
measures in order to provide a stable excavation. Where sufficient space is available,
temporary unsurcharged embankments could be sloped back at a uniform 1:1 slope gradient
or flatter up to a maximum of 10 feet in height. A uniform slope does not have a vertical
portion. Where space is limited, shoring measures will be required. Shoring data is provided

in Section 8.17 of this report.

Where temporary construction slopes are utilized, the top of the slope should be barricaded
to prevent vehicles and storage loads at the top of the slope within a horizontal distance
equal to the height of the slope. If the temporary construction slopes are to be maintained
during the rainy season, berms are suggested along the tops of the slopes where necessary
to prevent runoff water from entering the excavation and eroding the slope faces. The soils
exposed in the cut slopes should be inspected during excavation by our personnel and the
contractor’s competent person so that modifications of the slopes can be made if variations
in the soil conditions occur. All excavations should be stabilized within 30 days of initial

excavation.
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8.17

8.17.1

8.17.2

8.17.3

8.17.4

8.17.5

Shoring — Soldier Pile Design and Installation

The following information on the design and installation of shoring is preliminary. Review of
the final shoring plans and specifications should be made by this office prior to bidding or

negotiating with a shoring contractor.

One method of shoring would consist of steel soldier piles, placed in drilled holes and
backfilled with concrete. Where maximum excavation heights are less than 12 feet the soldier
piles are typically designed as cantilevers. Where excavations exceed 12 feet or are
surcharged, soldier piles may require lateral bracing utilizing drilled tie-back anchors or raker
braces to maintain an economical steel beam size and prevent excessive deflection. The size
of the steel beam, the need for lateral bracing, and the acceptable shoring deflection should

be determined by the project shoring engineer.

The steel soldier piles may also be installed utilizing high frequency vibration. However, due
to presence of cobbles and boulders, installation of steel soldier piles by high frequency
vibration is expected to be difficult. It is recommended that the contractor bidding on shoring
installation for this project perform their own test borings and vibratory soldier pile
installation with the intended equipment to verify the presence and size of buried rock
(cobbles and boulders) as well as the suitability of the proposed equipment for the safe and

efficient installation of the soldier piles.

The design embedment of the shoring pile toes must be maintained during excavation
activities. The toes of the perimeter shoring piles should be deepened to take into account

any required excavations necessary for foundations.

Drilled cast-in-place soldier piles should be placed no closer than three diameters on center.
The minimum diameter of the piles is 18 inches. Structural concrete should be used for the
soldier piles below the excavation; lean-mix concrete may be employed above that level. As an
alternative, lean-mix concrete may be used throughout the pile where the reinforcing consists
of a wideflange section. The slurry must be of sufficient strength to impart the lateral bearing
pressure developed by the wideflange section to the soil. For design purposes, an allowable
passive value for the soils below the bottom plane of excavation may be assumed to be 350 psf
per foot. Where piles are installed by vibration techniques, the passive pressure may be
assumed to mobilize across a width equal to the two times the dimension of the beam flange.
The allowable passive value may be doubled for isolated piles, spaced a minimum of three
times the pile diameter. To develop the full lateral value, provisions should be implemented to

assure firm contact between the soldier piles and the undisturbed alluvium.
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8.17.6

8.17.7

8.17.8

Groundwater was not encountered during our exploration and static groundwater is not
expected to be encountered during construction. However, seepage may be encountered
especially if construction of the infiltration gallery is performed during the rainy season.
If more than 6 inches of water is present in the bottom of the pile excavation, a tremie is
required to place the concrete into the bottom of the hole. A tremie should consist of a rigid,
water-tight tube having a diameter of not less than 6 inches with a hopper at the top.
The tube should be equipped with a device that will close the discharge end and prevent
water from entering the tube while it is being charged with concrete. The tremie should be
supported so as to permit free movement of the discharge end over the entire top surface of
the work and to permit rapid lowering when necessary to retard or stop the flow of concrete.
The discharge end should be closed at the start of the work to prevent water entering the
tube and should be entirely sealed at all times, except when the concrete is being placed.
The tremie tube should be kept full of concrete. The flow should be continuous until the work
is completed, and the resulting concrete seal should be monolithic and homogeneous.
The tip of the tremie tube should always be kept about 5 feet below the surface of the
concrete and definite steps and safeguards should be taken to ensure that the tip of the

tremie tube is never raised above the surface of the concrete.

A special concrete mix should be used for concrete to be placed below water. The design
should provide for concrete with an unconfined compressive strength psi of 1,000 pounds
per square inch (psi) over the initial job specification. An admixture that reduces the problem
of segregation of paste/aggregates and dilution of paste should be included. The slump
should be commensurate to any research report for the admixture, provided that it should

also be the minimum for a reasonable consistency for placing when water is present.

Oversized material and caving was observed during the attempts to excavate the 18-inch
bucket-auger borings. It is recommended that the contractor bidding on excavation and
shoring installation for this project perform their own test borings with the intended drilling
equipment to verify the presence and size of buried rock (cobbles and boulders), potential
for caving, as well as the suitability of the proposed drilling equipment for the safe and

efficient installation of the shoring system.
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8.17.9

8.17.10

8.17.11

8.17.12

The presence of boulders is expected and excessive caving is expected to occur; the
contractor should have casing available prior to commencement of pile excavation.
When casing is used, extreme care should be employed so that the pile is not pulled apart as
the casing is withdrawn. At no time should the distance between the surface of the concrete
and the bottom of the casing be less than 5 feet. As an alternative, piles may be vibrated into
place; however, there is always a risk that excessive vibrations in sandy soils could induce
settlements and distress to adjacent offsite improvements. Continuous observation of the
drilling and pouring of the piles by the Geotechnical Engineer (a representative of Geocon

West, Inc.), is required.

If a vibratory method of solider pile installation is utilized, predrilling may be performed prior
to installation of the steel beams. If predrilling is performed, the bore diameter should be no
greater than 75 percent of the largest dimension of the pile to prevent excessive loss in the
frictional component of the pile capacity. Predrilling should not be conducted below the
proposed excavation bottom, and the auger should be backspun out of the pilot holes, leaving

the soil in place.

If a vibratory method is utilized, the owner should be aware of the potential risks associated
with vibratory efforts, which typically involve inducing settlement within the vicinity of the

pile which could result in a potential for damage to existing improvements in the area.

The level of vibration that results from the installation of the piles should not exceed a
threshold where occupants of nearby structures are disturbed, despite higher vibration
tolerances that a building may endure without deformation or damage. The main parameter
used for vibration assessment is peak particle velocity in units of inch per second (in/sec).
The acceptable range of peak particle velocity should be evaluated based on the age and
condition of adjacent structures, as well as the tolerance of human response to vibration.
Based on Table 19 of the Transportation and Construction Vibration Guidance Manual
(Caltrans 2020), a continuous source of vibrations (ex. vibratory pile driving) which generates
a maximum peak particle velocity of 0.5 in/sec is considered tolerable for modern
industrial/commercial buildings and new residential structures. The Client should be aware
that a lower value may be necessary if older or fragile structures are in the immediate vicinity
of the site.
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8.17.13

8.17.14

8.17.15

8.17.16

8.17.17

8.17.18

Vibrations should be monitored and record with seismographs during pile installation to
detect the magnitude of vibration and oscillation experienced by adjacent structures. If the
vibrations exceed the acceptable range during installation, the shoring contractor should
modify the installation procedure to reduce the values to within the acceptable range.

Vibration monitoring is not the responsibility of the Geotechnical Engineer.

Geocon offers vibration monitoring services to assist contractors in adhering to established
vibration thresholds during construction. Our advanced equipment features live remote
sensing and notification capabilities, ensuring immediate alerts if thresholds are exceeded.
This technology allows for real-time monitoring of ground vibrations and oscillations,

providing essential support for maintaining compliance and reducing potential impacts.

The frictional resistance between the soldier piles and retained soil may be used to resist the
vertical component of the load. The coefficient of friction may be taken as 0.45 based on
uniform contact between the steel beam and lean-mix concrete and retained earth.
The portion of soldier piles below the plane of excavation may also be employed to resist the
downward loads. The downward capacity may be determined using a frictional resistance of
400 psf per foot. Increases in frictional resistance may be available at greater depths and
Geocon should be contacted to provide updated values once a preliminary shoring design is

available.

Due to the nature of the site soils, it is expected that continuous lagging between soldier piles
will be required. However, it is recommended that the exposed soils be observed by the
Geotechnical Engineer (a representative of Geocon West, Inc.), to verify the presence of any

competent, cohesive soils and the areas where lagging may be omitted.

The time between lagging excavation and lagging placement should be as short as possible
soldier piles should be designed for the full-anticipated pressures. Due to arching in the soils,
the pressure on the lagging will be less. It is recommended that the lagging be designed for

the full design pressure but be limited to a maximum of 400 psf.

For the design of unbraced shoring, it is recommended that an equivalent fluid pressure be
utilized for design. A trapezoidal distribution of lateral earth pressure may be used where
shoring will be restrained at the top by bracing or temporary tiebacks. The recommended
active and trapezoidal pressures are provided in the following table. A diagram depicting the

trapezoidal pressure distribution of lateral earth pressure is provided below the table.

Project No. W2036-06-01 -36- April 2, 2025, revl



Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

8.17.19

8.17.20

8.17.21

EQUIVALENT FLUID
HEIGHT OF EQUIVALENT FLUID PRESSURE PRESSURE

SHORING (Pounds Per Cubic Foot) (ACTIVE Active Trapezoidal
(FEET) PRESSURE) (Where H is the height of
the shoring in feet)

Up to 18 33 21H

Trapezoidal Distribution of Pressure

—_—
0.2H
H 0.6H
0.2H

—

Where a combination of sloped embankment and shoring is utilized, the pressure will be
greater and must be determined for each combination. Additional active pressure should be
added for a surcharge condition due to sloping ground, vehicular traffic, or adjacent

structures and must be determined for each combination.

In addition to the recommended earth pressure, the upper ten feet of the shoring adjacent
to the street or driveway areas should be designed to resist a uniform lateral pressure of
100 psf, acting as a result of an assumed 300 psf surcharge behind the shoring due to normal
street traffic. If the traffic is kept back at least ten feet from the shoring, the traffic surcharge

may be neglected.

Additional active pressure should be added for a surcharge condition due to sloping ground,
vehicular traffic or adjacent structures and should be designed for each condition as the
project progresses. The surcharge pressure should be evaluated in accordance with the

recommendations in Section 8.22 of this report.
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8.17.22

8.17.23

8.17.24

8.18

8.18.1

It is difficult to accurately predict the amount of deflection of a shored embankment.
It should be realized that some deflection will occur. It is recommended that the deflection
be minimized to prevent damage to existing structures and adjacent improvements.
Where public right-of-ways are present or adjacent offsite structures do not surcharge the
shoring excavation, the shoring deflection should be limited to less than 1 inch at the top of
the shored embankment. Where offsite structures are within the shoring surcharge area it is
recommended that the beam deflection be limited to less than % inch at the elevation of the
adjacent offsite foundation. The allowable deflection is dependent on many factors, such as
the presence of structures and utilities near the top of the embankment, and will be assessed

and designed by the project shoring engineer.

Because of the depth of the excavation, some means of monitoring the performance of the
shoring system is suggested. The monitoring should consist of periodic surveying of the
lateral and vertical locations of the tops of all soldier piles and the lateral movement along

the entire lengths of selected soldier piles.

Due to the depth of the excavation and proximity to existing improvements, it is suggested
that prior to excavation the existing improvements be inspected to document the present
condition. For documentation purposes, photographs should be taken of preconstruction
distress conditions and level surveys of adjacent grade and pavement should be considered.
During excavation activities, the adjacent structures and pavement should be periodically
inspected for signs of distress. In the event that distress or settlement is noted, an
investigation should be performed and corrective measures taken so that continued or
worsened distress or settlement is mitigated. Documentation and monitoring of the offsite

structures and improvements is not the responsibility of the geotechnical engineer.

Temporary Tie-Back Anchors

Temporary tie-back anchors may be used with the solider pile wall system to resist lateral
loads. The contractor should be prepared for difficult excavation conditions during
installation of tieback anchors. Post-grouted friction anchors are recommended. For design
purposes, it may be assumed that the active wedge adjacent to the shoring is defined by a
plane drawn 35 degrees with the vertical through the bottom plane of the excavation.
Friction anchors should extend a minimum of 20 feet beyond the potentially active wedge
and to greater lengths if necessary to develop the desired capacities. The locations and
depths of all offsite utilities should be thoroughly checked and incorporated into the drilling

angle design for the tie-back anchors.
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8.18.2

8.18.3

8.19

8.19.1

The capacities of the anchors should be determined by testing of the initial anchors as
outlined in a following section. Only the frictional resistance developed beyond the active
wedge would be effective in resisting lateral loads. Anchors should be placed at least 6 feet
on center to be considered isolated. For preliminary design purposes, it is estimated that
drilled friction anchors constructed without utilizing post-grouting techniques will develop

average skin frictions as follows:

. 5 feet below the top of the excavation — 1,000 pounds per square foot

. 12 feet below the top of the excavation — 1,400 pounds per square foot

Depending on the techniques utilized, and the experience of the contractor performing the
installation, a maximum allowable friction capacity of 2.5 kips per linear foot for post-grouted
anchors (for a minimum 20-foot length beyond the active wedge) may be assumed for design
purposes. Only the frictional resistance developed beyond the active wedge should be
utilized in resisting lateral loads. Higher capacities may be possible but must be verified by

testing.

Anchor Installation

Tie-back anchors are typically installed between 20 and 40 degrees below the horizontal;
however, occasionally alternative angles are necessary to avoid existing improvements and
utilities. The locations and depths of all offsite utilities should be thoroughly checked prior to
design and installation of the tie-back anchors. Caving of the anchor shafts, particularly within
sand and gravel deposits or seepage zones, should be anticipated during installation and
provisions should be implemented in order to minimize such caving. It is suggested that
hollow-stem auger drilling equipment be used to install the anchors. The anchor shafts
should be filled with concrete by pumping from the tip out, and the concrete should extend
from the tip of the anchor to the active wedge. In order to minimize the chances of caving, it
is recommended that the portion of the anchor shaft within the active wedge be backfilled
with sand before testing the anchor. This portion of the shaft should be filled tightly and flush
with the face of the excavation. The sand backfill should be placed by pumping; the sand may

contain a small amount of cement to facilitate pumping.
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8.20 Anchor Testing

8.20.1  All of the anchors should be tested to at least 150 percent of design load. The total deflection
during this test should not exceed 12 inches. The rate of creep under the 150 percent test
load should not exceed 0.1 inch over a 15-minute period in order for the anchor to be

approved for the design loading.

8.20.2 At least 10 percent of the anchors should be selected for "quick" 200 percent tests and
three additional anchors should be selected for 24-hour 200 percent tests. The purpose of
the 200 percent tests is to verify the friction value assumed in design. The anchors should be
tested to develop twice the assumed friction value. These tests should be performed prior to
installation of additional tiebacks. Where satisfactory tests are not achieved on the initial
anchors, the anchor diameter and/or length should be increased until satisfactory test results

are obtained.

8.20.3  The total deflection during the 24-hour 200 percent test should not exceed 12 inches.
During the 24-hour tests, the anchor deflection should not exceed 0.75 inches measured

after the 200 percent test load is applied.

8.20.4  For the "quick" 200 percent tests, the 200 percent test load should be maintained for
30 minutes. The total deflection of the anchor during the 200 percent quick tests should not
exceed 12 inches; the deflection after the 200 percent load has been applied should not

exceed 0.25 inch during the 30-minute period.

8.20.5  After a satisfactory test, each anchor should be locked-off at the design load. This should be
verified by rechecking the load in the anchor. The load should be within 10 percent of the
design load. A representative of this firm should observe the installation and testing of the

anchors.
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8.21

8.21.1

8.22

8.22.1

8.22.2

Internal Bracing

Rakers may be utilized to brace the soldier piles in lieu of tieback anchors. The raker bracing
could be supported laterally by temporary concrete footings (deadmen). For design of such
temporary footings or deadmen, poured with the bearing surface normal to rakers inclined
at 45 degrees, a bearing value of 2,500 psf in competent alluvial soil may be used, provided
the shallowest point of the footing is at least 1 foot below the lowest adjacent grade.
The client should be aware that the utilization of rakers could significantly impact the
construction schedule due to their intrusion into the construction site and potential
interference with equipment. The structural engineer should review the shoring plan to

determine if the raker footings conflict with the structural foundation system.

Surcharge from Adjacent Structures and Improvements

Additional pressure should be added for a surcharge condition due to sloping ground,
vehicular traffic or adjacent structures and should be designed for each condition as the

project progresses.

It is recommended that line-load surcharges from adjacent wall footings, use horizontal

pressures generated from NAV-FAC DM 7.2. The governing equations are:

For x/H <04
0.20 x

/N

)

QL
oy(z) = X —
! [0.16 + (5)2]2 H

aw

and
For x/H > 0.4

o = 1.28 x (%)2 x (1) O

@@ "

where x is the distance from the face of the excavation or wall to the vertical line-load, H is

the distance from the bottom of the footing to the bottom of excavation or wall, z is the
depth at which the horizontal pressure is desired, Q, is the vertical line-load and ox(z) is the

horizontal pressure at depth z.
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8.22.3 It is recommended that vertical point-loads, from construction equipment outriggers or
adjacent building columns use horizontal pressures generated from NAV-FAC DM 7.2.

The governing equations are:

For x/H <04
272
B 0.28><(ﬁ) 0,
oy(2) ——ﬁxﬁ
[0.16+(§ ]
and
FOT x/H > 04‘

177 (%)2 x (%)2 s

@@ "

then
o'y (2) = 04(2)cos?(1.16)

where x is the distance from the face of the excavation/wall to the vertical point-load, H is
distance from the outrigger/bottom of column footing to the bottom of excavation, z is the
depth at which the horizontal pressure is desired, Qp is the vertical point-load, gu(z) is the
horizontal pressure at depth z, © is the angle between a line perpendicular to the
excavation/wall and a line from the point-load to location on the excavation/wall where the

surcharge is being evaluated, and ox(z) is the horizontal pressure at depth z.

8.23 Surface Drainage

8.23.1 Proper surface drainage is critical to the future performance of the project. Uncontrolled
infiltration of irrigation excess and storm runoff into the soils can adversely affect the
performance of the planned improvements. Saturation of a soil can cause it to lose internal
shear strength and increase its compressibility, resulting in a change in the original designed

engineering properties. Proper drainage should be maintained at all times.
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8.23.2

8.23.3

8.23.4

8.24

8.24.1

All site drainage should be collected and controlled in non-erosive drainage devices. Drainage
should not be allowed to pond anywhere on the site, and especially not against any
foundation or retaining wall. The site should be graded and maintained such that surface
drainage is directed away from structures in accordance with 2022 CBC 1804.4 or other
applicable standards. In addition, drainage should not be allowed to flow uncontrolled over
any descending slope. Planters which are located adjacent to foundations should be sealed

to prevent moisture intrusion into the soils providing foundation support.

Positive site drainage should be provided away from structures, pavement, and the tops of

slopes to swales or other controlled drainage structures.

Landscaping planters immediately adjacent to paved areas are not recommended due to the
potential for surface or irrigation water to infiltrate the pavement's subgrade and base
course. Either a subdrain, which collects excess irrigation water and transmits it to drainage
structures, or impervious above-grade planter boxes should be used. In addition, where
landscaping is planned adjacent to the pavement, it is recommended that consideration be
given to providing a cutoff wall along the edge of the pavement that extends at least

12 inches below the base material.

Plan Review

Grading, foundation, and shoring plans should be reviewed by the Geotechnical Engineer
(a representative of Geocon West, Inc.), prior to finalization to verify that the plans have been
prepared in substantial conformance with the recommendations of this report and to provide

additional analyses or recommendations.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The firm that performed the geotechnical investigation for the project should be retained to
provide testing and observation services during construction to provide continuity of
geotechnical interpretation and to check that the recommendations presented for
geotechnical aspects of site development are incorporated during site grading, construction of
improvements, and excavation of foundations. If another geotechnical firm is selected to
perform the testing and observation services during construction operations, that firm should
prepare a letter indicating their intent to assume the responsibilities of project geotechnical
engineer of record. A copy of the letter should be provided to the regulatory agency for their
records. In addition, that firm should provide revised recommendations concerning the
geotechnical aspects of the proposed development, or a written acknowledgement of their
concurrence with the recommendations presented in our report. They should also perform

additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.

2. The recommendations of this report pertain only to the site investigated and are based upon
the assumption that the soil conditions do not deviate from those disclosed in the investigation.
If any variations or undesirable conditions are encountered during construction, or if the
proposed construction will differ from that anticipated herein, Geocon Incorporated should be
notified so that supplemental recommendations can be given. The evaluation or identification
of the potential presence of hazardous or corrosive materials was not part of the scope of

services provided by Geocon Incorporated.

3. This report is issued with the understanding that it is the responsibility of the owner or his
representative to ensure that the information and recommendations contained herein are
brought to the attention of the architect and engineer for the project and incorporated into
the plans, and the necessary steps are taken to see that the contractor and subcontractors

carry out such recommendations in the field.

4, The findings of this report are valid as of the present date. However, changes in the conditions
of a property can occur with the passage of time, whether they be due to natural processes or
the works of man on this or adjacent properties. In addition, changes in applicable or
appropriate standards may occur, whether they result from legislation or the broadening of
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by
changes outside our control. Therefore, this report is subject to review and should not be relied

upon after a period of three years.

Project No. W2036-06-01 April 2, 2025, revl



Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

10.

11.

12.

13.

14.

LIST OF REFERENCES

California Department of Water Resources, 1961, Planned Utilization of Groundwater Basins of
the Coastal Plain of Los Angeles County, Bulletin 104, Appendix A.

California Division of Mines and Geology, 1999; State of California Seismic Hazard Zones,
Pasadena Quadrangle, Official Map, Released: March 25, 1999.

California Geologic Energy Management Division, 2025, CalGEM Resources Well Finder,
http://maps.conservation.ca.gov.doggr/index.html#close.

California Geological Survey, 2025a, CGS Information Warehouse, Regulatory Map Portal,
http://maps.conservation.ca.gov/cgs/informationwarehouse/index.html?map=regulatorymap
s.

California Geological Survey, 2025b, Earthquake Zones of Required Investigation,
https://maps.conservation.ca.gov/cgs/EQZApp/app/.

California Geological Survey, 2018, Earthquake Fault Zones, A Guide for Government Agencies,
Property Owners/Developers, and Geoscience Practitioners for Assessing Fault Rupture Hazards
in California, Special Publication 42, Revised 2018.

California Geological Survey, 2012, Geologic Compilation of Quaternary Surficial Deposits in
Southern California, Los Angeles 30’ X 60’ Quadrangle, A Project for the Department of Water
Resources by the California Geological Survey, Compiled from existing sources by Trinda L.
Bedrossian, CEG and Peter D. Roffers, CGS Special Report 217, Plate 9, Scale 1:100,000.

CalRecycle, Official Website of the State of California,
https://www?2.calrecycle.ca.gov/SolidWaste/Site/Details/4318

FEMA, 2024, Online Flood Hazard Maps, http://www.esri.com/hazards/index.html|.

Jennings, C. W. and Bryant, W. A., 2010, Fault Activity Map of California, California Geological
Survey Geologic Data Map No. 6.

Leighton and Associates, Inc., 1990, Technical Appendix to the Safety Element of the Los Angeles
County General Plan, Hazard Reduction in Los Angeles County.

Los Angeles County Department of Public Works, 2025, Flood Zone Determination Website,
http://dpw.lacounty.gov/apps/wmd/floodzone/map.htm.

Los Angeles, County of, 1990, Safety Element of the General Plan.

Pasadena, City of, 2002, Safety Element of the General Plan, City of Pasadena, California,
Prepared by Earth Consultants International, dated August, 2002.

Project No. W2036-06-01 April 2, 2025, revl



Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

15.

16.

17.

18.

19.

LIST OF REFERENCES (CONTINUED)

Toppozada, T., Branum, D., Petersen, M, Hallstrom, C., and Reichle, M., 2000, Epicenters and
Areas Damaged by M> 5 California Earthquakes, 1800 — 1999, California Geological Survey,
Map Sheet 49.

U.S. Geological Survey Landslide Hazard Program, 2025a, U.S. Landslide Inventory, from USGS
web site:
https://usgs.maps.arcgis.com/apps/webappviewer/index.htm|?id=ae120962f459434b8c904b
456¢82669d.Risk Engineering, EZ-FRISK, 2016.

U.S. Geological Survey, 2025b, Areas of Land Subsidence in California Website,
https://ca.water.usgs.gov/land_subsidence/california-subsidence-areas.html

U.S. Geological Survey and California Geological Survey, 2006, Quaternary Fault and Fold
Database for the United States, from USGS web site:
http//earthquake.usgs.gov/hazards/qgfaults/.

Ziony, J. |, and Jones, L. M., 1989, Map Showing Late Quaternary Faults and 1978-1984
Seismicity of the Los Angeles Region, California, U.S. Geological Survey Miscellaneous Field
Studies Map MF-1964.

Project No. W2036-06-01 April 2, 2025, revl



SITE

REFERENCE: U.S.G.S. TOPOGRAPHIC MAPS, 7.5 MINUTE SERIES, PASADENA, CA QUADRANGLE

VICINITY MAP

ENVIRONMENTAL GEOTECHNICAL MATERIALS
500 NORTH VICTORY BOULEVARD BURBANK, CA 91502

PHONE (818) 841-8388

FAX (818) 841-1704

BROOKSIDE PARK
360 N ARROYO BOULEVARD
PASADENA, CALIFORNIA

DRAFTED BY: RA

CHECKED BY: GAK

APRIL 2025 PROJECT NO. W2036-06-01

FIG. 1




&

B1/TH-1

Legend
HSA 1 Q} Hollow Stem Auger Boring Location
BA 3 @ Bucket Auger Boring Locations
Shallow Test Pit Percolation Test Locations
SB 3 @ Sonic Boring Percolation Test Locations
B4 G} Prior Hollow Stem Auger Boring Location (NorCal)

====  Provided Limits of Infiltration Gallery

Note: Norcal Boring B2 is located beyond the limits of this Site Plan.

&

BA]—@SB 2

B4
B3/TH-3

SA1l

BA3
&

™ e —
75' 150

1
1
I
]
]
]
]
]
1
1
1
1
]
I
]
]
]
]
1
1
1
1
]
]
]
]
]
]
1
1
1
1
]
]
]
]
J

SITE PLAN

ENVIRONMENTAL GEOTECHNICAL MATERIALS
500 NORTH VICTORY BOULEVARD - BURBANK, CA 91502

PHONE (818) 841-8388 -

FAX (818) 841-1704

BROOKSIDE PARK
360 N ARROYO BOULEVARD
PASADENA, CALIFORNIA

DRAFTED BY: RA

CHECKED BY: GAK

APRIL 2025 PROJECT NO: W2036-06-01

FIG. 2




Reference: Jennings, C.W. and Bryant, W. A., 2010, Fault Activity Map of California, California Geological Survey Geologic Data Map No. 6.

SITE

0 12 24 Miles

REGIONAL FAULT MAP

ENVIRONMENTAL GEOTECHNICAL MATERIALS
500 NORTH VICTORY BOULEVARD BURBANK, CA 91502
PHONE (818) 841-8388 - FAX (818) 841-1704

BROOKSIDE PARK
360 N ARROYO BOULEVARD
PASADENA, CALIFORNIA

DRAFTED BY: RA

CHECKED BY: GAK

APRIL 2025 PROJECT NO. W2036-06-01

FIG. 3




SITE

Reference: Toppozada, T., Branum, D., Petersen, M., Hallstrom, C., Cramer, C., and Reichle, M., 2000,
Epicenters and Areas Damaged by M>5 California Earthquakes, 1800 - 1999, California

Geological Survey, Map Sheet 49.

é
—

0

20

40 Miles

REGIONAL SEISMICITY MAP

ENVIRONMENTAL GEOTECHNICAL MATERIALS
500 NORTH VICTORY BOULEVARD BURBANK, CA 91502

PHONE (818) 841-8388 -

FAX (818) 841-1704

BROOKSIDE PARK

360 N ARROYO BOULEVARD
PASADENA, CALIFORNIA

DRAFTED BY: RA

CHECKED BY: GAK

APRIL 2025

PROJECT NO. W2036-06-01 FIG.4




EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
MAXIMUM CONSIDERED EARTHQUAKE

NCEER (1996) METHOD W 2001 UPDATES

EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:

Earthquake Magnitude: 6.99 Energy Correction (CE) for N60: 1.25 Boring ID: HS1

Peak Horiz. Acceleration PGAy (g): 0.994 Rod Len.Corr.(CR) (0-no or 1-yes): 1

Magnitude Scaling Factor: 1.197 Bore Dia. Corr. (CB): 1.00

Historic High Groundwater: 20.0 Sampler Corr. (CS): 1.20

Groundwater Depth During Exploratiol 60.0 Use Ksigma (0-no or 1-yes): 1

LIQUEFACTION CALCULATIONS:

Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water Field Depth of Lig.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (Oor1l) SPT (N) SPT (ft) (Oorl) (%) (%) Factor (N1)60cs Wt. (psf) CRR 7.5 Factor CSR Safe.Fact.

1.0 128.3 0 2.0 1.0 1 34 1.700 3.8 128.3 0.064 1.000 0.646 --
2.0 128.3 0 2.0 2.0 1 33 1.700 3.8 128.3 0.064 0.998 0.645 --
3.0 128.3 0 2.0 3.0 1 32 1.700 3.8 128.3 0.064 0.996 0.644 --
4.0 128.3 0 2.0 4.0 1 31 1.700 3.8 128.3 0.064 0.994 0.642 --
5.0 128.3 0 26.0 5.0 1 110 1.700 49.7 128.3 Infin. 0.991 0.641 -
6.5 128.3 0 26.0 6.0 1 107 1.682 49.2 128.3 Infin. 0.988 0.639 -
7.0 128.3 0 26.0 7.0 1 106 1.614 47.2 128.3 Infin. 0.986 0.637 -
8.0 128.3 0 26.0 8.0 1 103 1.473 43.1 128.3 Infin. 0.985 0.636 -
9.0 128.3 0 26.0 9.0 1 101 1.384 40.5 128.3 Infin. 0.982 0.635 -
10.0 128.3 0 26.0 10.0 1 99 1.309 38.3 128.3 Infin. 0.980 0.633 -
11.0 128.3 0 26.0 10.0 1 99 1.245 36.4 128.3 Infin. 0.978 0.632 -
12.0 128.3 0 26.0 10.0 1 99 1.190 34.8 128.3 Infin. 0.976 0.631 -
13.0 128.3 0 48.0 12.0 1 129 1.141 61.6 128.3 Infin. 0.974 0.629 -
14.5 128.3 0 48.0 12.0 1 129 1.088 58.7 128.3 Infin. 0.971 0.627 -
15.0 121.1 0 35.0 * 17.0 1 102 1.069 47.5 121.1 Infin. 0.969 0.626 -
16.0 121.1 0 35.0 * 17.0 1 102 1.027 45.7 121.1 Infin. 0.967 0.625 -
17.0 121.1 0 35.0 * 17.0 1 102 0.997 44.3 121.1 Infin. 0.965 0.624 -
18.0 121.1 0 35.0 * 17.0 1 102 0.970 43.1 121.1 Infin. 0.963 0.622 -
19.5 121.1 0 35.0 * 17.0 1 102 0.938 41.7 121.1 Infin. 0.960 0.620 -
20.0 131.3 0 35.0 * 22.0 1 11 96 0.926 47.4 131.3 Infin. 0.958 0.619 -
21.0 131.3 1 35.0 * 22.0 1 11 96 0.896 45.9 68.9 Infin. 0.956 0.625 Non-Lig.
22.0 131.3 1 35.0 * 22.0 1 11 96 0.875 44.8 68.9 Infin. 0.953 0.637 Non-Lig.
23.0 131.3 1 35.0 * 22.0 1 11 96 0.854 43.8 68.9 Infin. 0.950 0.649 Non-Lig.
24.0 128.2 1 35.0 * 22.0 1 11 96 0.836 42.9 65.8 Infin. 0.947 0.660 Non-Lig.
25.0 128.2 1 35.0 * 22.0 1 11 96 0.818 42.0 65.8 Infin. 0.944 0.670 Non-Lig.
26.5 128.2 1 35.0 * 22.0 1 11 96 0.798 41.0 65.8 Infin. 0.939 0.681 Non-Lig.
27.0 128.2 1 63.0 27.5 1 39 123 0.790 92.7 65.8 Infin. 0.935 0.684 Non-Lig.
28.0 128.2 1 63.0 27.5 1 39 123 0.772 90.7 65.8 Infin. 0.932 0.695 Non-Lig.
29.0 128.2 1 63.0 27.5 1 39 123 0.758 89.2 65.8 Infin. 0.928 0.702 Non-Lig.
30.0 132.8 1 38.0 32.0 1 93 0.745 42.5 70.4 Infin. 0.923 0.708 Non-Lig.
315 132.8 1 38.0 32.0 1 93 0.729 41.6 70.4 Infin. 0.917 0.714 Non-Lig.
32.0 132.8 1 38.0 32.0 1 30 93 0.723 52.2 70.4 Infin. 0.911 0.714 Non-Lig.
33.0 132.8 1 38.0 32.0 1 30 93 0.708 51.2 70.4 Infin. 0.907 0.721 Non-Lig.
34.0 132.8 1 38.0 32.0 1 30 93 0.697 50.5 70.4 Infin. 0.900 0.724 Non-Lig.
35.5 132.8 1 38.0 32.0 1 30 93 0.684 49.6 70.4 Infin. 0.892 0.726 Non-Lig.
36.0 122.4 1 35.0 * 37.0 1 11 87 0.679 37.6 60.0 Infin. 0.885 0.724 Non-Lig.
37.0 122.4 1 35.0 * 37.0 1 11 87 0.668 37.0 60.0 Infin. 0.880 0.729 Non-Lig.
38.0 122.4 1 35.0 * 37.0 1 11 87 0.660 36.5 60.0 Infin. 0.872 0.729 Non-Lig.
39.0 122.4 1 35.0 * 37.0 1 11 87 0.651 36.1 60.0 Infin. 0.864 0.729 Non-Lig.
40.0 122.4 1 35.0 * 37.0 1 11 87 0.643 35.6 60.0 Infin. 0.855 0.728 Non-Lig.
41.0 122.4 1 35.0 * 37.0 1 11 87 0.636 35.2 60.0 Infin. 0.846 0.727 Non-Lig.
42.0 123.4 1 61.0 42.5 1 8 111 0.628 58.7 61.0 Infin. 0.837 0.725 Non-Lig.
43.0 123.4 1 61.0 42.5 1 8 111 0.621 58.0 61.0 Infin. 0.828 0.722 Non-Lig.
44.5 123.4 1 61.0 42.5 1 8 111 0.612 57.2 61.0 Infin. 0.816 0.718 Non-Lig.
45.0 119.9 1 35.0 * 47.5 1 8 82 0.609 32.8 57.5 Infin. 0.806 0.712 Non-Lig.
46.0 119.9 1 35.0 * 47.5 1 10 82 0.601 33.1 57.5 Infin. 0.798 0.712 Non-Lig.
47.0 119.9 1 35.0 * 47.5 1 10 82 0.595 32.8 57.5 Infin. 0.788 0.708 Non-Lig.
48.0 119.9 1 35.0 * 47.5 1 10 82 0.589 32.5 57.5 Infin. 0.778 0.703 Non-Lig.
49.0 119.9 1 35.0 * 47.5 1 10 82 0.583 32.2 57.5 Infin. 0.768 0.698 Non-Lig.
50.5 119.9 1 35.0 * 47.5 1 10 82 0.576 31.8 57.5 Infin. 0.755 0.692 Non-Lig.

* Indicates a reduced, assumed blow count.
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NCEER (1996) METHOD W 2001 UPDATES

LIQUEFACTION SETTLEMENT ANALYSIS
MAXIMUM CONSIDERED EARTHQUAKE

EARTHQUAKE INFORMATION: Boring ID: HS1
Earthquake Magnitude: 6.99
PGAy (9): 0.994
Magnitude Scaling Factor: 1.197
Historic High Groundwater: 20.0
Groundwater @ Exploration: 60.0
DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION VOL. EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY STRAIN SETTLE.
BASE N (PCF) O (TSF) o' (TSF) Dr (%) (N1)60 Tav/d'y FACTOR [€15} (%) Pe (in.)
1.0 2 128.3 0.032 0.032 34 4 0.646 - 0.00 0.00
2.0 2 1283 0.096 0.096 33 4 0.646 - 0.00 0.00
3.0 2 128.3 0.160 0.160 32 4 0.646 - 0.00 0.00
4.0 2 1283 0.225 0.225 31 4 0.646 - 0.00 0.00
5.0 26 128.3 0.289 0.289 110 50 0.646 - 0.00 0.00
6.5 26 1283 0.369 0.369 107 49 0.646 - 0.00 0.00
7.0 26 128.3 0.401 0.401 106 47 0.646 - 0.00 0.00
8.0 26 1283 0.481 0.481 103 43 0.646 - 0.00 0.00
9.0 26 128.3 0.545 0.545 101 40 0.646 - 0.00 0.00
10.0 26 1283 0.609 0.609 99 38 0.646 - 0.00 0.00
11.0 26 128.3 0.674 0.674 99 36 0.646 - 0.00 0.00
12.0 26 1283 0.738 0.738 99 35 0.646 - 0.00 0.00
13.0 48 128.3 0.802 0.802 129 62 0.646 - 0.00 0.00
14.5 48 1283 0.882 0.882 129 59 0.646 - 0.00 0.00
15.0 35 121.1 0.913 0.913 102 48 0.646 - 0.00 0.00
16.0 35 121.1 0.989 0.989 102 46 0.646 - 0.00 0.00
17.0 35 121.1 1.049 1.049 102 44 0.646 - 0.00 0.00
18.0 35 121.1 1.110 1.110 102 43 0.646 - 0.00 0.00
19.5 35 121.1 1.186 1.186 102 42 0.646 - 0.00 0.00
20.0 35 131.3 1.217 1.217 96 47 0.646 - 0.00 0.00
21.0 35 131.3 1.299 1.284 96 46 0.654 Non-Lig. 0.00 0.00
22.0 35 131.3 1.365 1.318 96 45 0.669 Non-Lig. 0.00 0.00
23.0 35 131.3 1.431 1.353 96 44 0.683 Non-Lig. 0.00 0.00
24.0 35 1282 1.496 1.386 96 43 0.697 Non-Lig. 0.00 0.00
25.0 35 128.2 1.560 1.419 96 42 0.710 Non-Lig. 0.00 0.00
26.5 35 1282 1.640 1.460 96 41 0.725 Non-Lig. 0.00 0.00
27.0 63 128.2 1.672 1.477 123 93 0.731 Non-Lig. 0.00 0.00
28.0 63 1282 1.752 1.518 123 91 0.746 Non-Lig. 0.00 0.00
29.0 63 128.2 1.816 1.551 123 89 0.757 Non-Lig. 0.00 0.00
30.0 38 132.8 1.881 1.585 93 42 0.767 Non-Lig. 0.00 0.00
315 38 132.8 1.964 1.629 93 42 0.779 Non-Lig. 0.00 0.00
32.0 38 132.8 1.997 1.646 93 52 0.784 Non-Lig. 0.00 0.00
33.0 38 132.8 2.080 1.690 93 51 0.795 Non-Lig. 0.00 0.00
34.0 38 132.8 2.147 1.726 93 50 0.804 Non-Lig. 0.00 0.00
355 38 132.8 2.230 1.770 93 50 0.814 Non-Lig. 0.00 0.00
36.0 35 122.4 2.262 1.786 87 38 0.818 Non-Lig. 0.00 0.00
37.0 35 122.4 2.338 1.823 87 37 0.829 Non-Lig. 0.00 0.00
38.0 35 122.4 2.399 1.853 87 36 0.836 Non-Lig. 0.00 0.00
39.0 35 122.4 2.461 1.883 87 36 0.844 Non-Lig. 0.00 0.00
40.0 35 122.4 2.522 1.913 87 36 0.852 Non-Lig. 0.00 0.00
41.0 35 122.4 2.583 1.943 87 35 0.859 Non-Lig. 0.00 0.00
42.0 61 123.4 2.645 1.974 111 59 0.866 Non-Lig. 0.00 0.00
43.0 61 123.4 2.706 2.004 111 58 0.872 Non-Lig. 0.00 0.00
445 61 123.4 2.783 2.042 111 57 0.881 Non-Lig. 0.00 0.00
45.0 35 119.9 2.814 2.057 82 33 0.884 Non-Lig. 0.00 0.00
46.0 35 119.9 2.889 2.093 82 33 0.892 Non-Lig. 0.00 0.00
47.0 35 119.9 2.949 2.122 82 33 0.898 Non-Lig. 0.00 0.00
48.0 35 119.9 3.009 2.151 82 32 0.904 Non-Lig. 0.00 0.00
49.0 35 119.9 3.069 2.179 82 32 0.910 Non-Lig. 0.00 0.00
50.5 35 119.9 3.143 2.215 82 32 0.917 Non-Lig. 0.00 0.00
TOTAL SETTLEMENT = Oinches
LIQUEFACTION INDUCED SETTLEMENT
- MAXIMUM CONSIDERED EARTHQUAKE
Brookside Park
ENVIRONMENTAL GEOTECHNICAL MATERIALS 360 N. Arroyo Blvd.
500 NOI-?TH VICTORY BOULEVARD BURBANK, CA 91502 Pasadena, California
PHONE: 818-841-8388 FAX: 818-841-1704
DRAFTED BY: JS CHECKED BY: JTA APRIL 2025 PROJECT NO. W2036-06-01 FIG. 6




MCE EARTHQUAKE INFORMATION

|Eanhquake Magnitude 6.9T| Boring ID: HS1
[Peak Horiz. Acceleration (99 || 0.994]
Depth of Mid- Overburden | Mean Effective | Average Cyclic Maximum Shea y Volumetric Strain Estimated
D;pg“r:l'fgf)e TT_‘:’;Z??;)"' point of Layer | 5! U(Z'éf‘;’e'gh‘ Pressure at Mid| Pressure at Mid| Shear Stress | Field SPT [N] Fiﬁ::c[g:] Re'?g‘:]e (E:/ne)”s‘ty éﬂ’fﬁ‘g’]‘] Cg\"'f]g‘;d rd Factor Mod. [Gmax] L)Lffu_ﬂlecm;e Sheayfg"am [yefi100% . N”g;j;g'[ﬁga'” Cgt’r’:f“:‘;gg‘ Settlement [S]
(ft) point (tsf) point (tsf) [Tav] (tsf) [Gmax] [E15} (%) (inches)
1.0 1.0 0.5 128.3 0.03 0.02 0.021 2 1.25 34.2 1.7 3.8 1.0 102.5 2.00E-04 3.00E-03 0.300 2.18E+00 10.8 1.88E+00 Backfill
20 10 5 1283 0.10 0.06 0.062 2 125 3.2 17 38 10 1775 3.40E-04 3.00E-03 0.300 2.18E+00 108 1.88E+00 Backiil
3.0 1.0 2.5 128.3 0.16 0.11 0.104 2 1.25 32.3 1.7 3.8 1.0 229.2 4.30E-04 1.00E-02 1.000 7.28E+00 10.8 6.27E+00 Backfill
40 10 35 1283 022 0.15 0145 2 125 314 17 38 10 2711 4.99E-04 1.00E-02 1,000 7.28E+00 108 6.27E+00 Backiil
5.0 1.0 4.5 128.3 0.29 0.19 0.186 26 1.25 110.4 1.7 49.7 1.0 722.9 2.36E-04 8.10E-04 0.081 2.72E-02 10.8 2.34E-02 Backfill
65 15 58 1283 037 0.25 0238 26 125 107.1 i7 492 10 8143 2.62E-04 4.50E-04 0.045 153602 108 132602 Backiil
7.0 0.5 6.8 128.3 0.43 0.29 0.279 26 1.25 105.9 1.6 47.2 1.0 870.1 2.82E-04 4.50E-04 0.045 1.61E-02 10.8 1.38E-02 Backfill
8.0 10 75 1283 0.48 0.32 0309 26 125 103.0 5 431 10 889.7 3.02E-04 1.00E-03 0.100 3.98E-02 108 3.43E-02 Backiil
9.0 1.0 8.5 128.3 0.55 0.37 0.350 26 1.25 100.8 1.4 40.5 1.0 927.6 3.23E-04 1.00E-03 0.100 4.29E-02 10.8 3.70E-02 Backfill
100 10 95 1283 0.61 0.41 0390 26 125 988 i3 383 10 962.7 341E-04 1.00E-03 0.100 4.59E-02 108 3.95E-02 Backiil
11.0 1.0 10.5 128.3 0.67 0.45 0.430 26 1.25 98.8 1.2 36.4 1.0 995.3 3.58E-04 1.00E-03 0.100 4.87E-02 10.8 4.20E-02 Infil. Gallery
120 10 115 1283 0.74 0.49 0470 26 125 9.8 12 348 10 10260 3.74E-04 1.00E-03 0.100 5.15E-02 108 2.43E-02 infil_Gallery
13.0 1.0 12.5 128.3 0.80 0.54 0.510 48 1.25 129.2 1.1 61.6 1.0 1294.1 3.16E-04 7.10E-04 0.071 1.84E-02 10.8 1.59E-02 Infil. Gallery
145 5 138 1283 0.88 0.59 0559 8 125 1202 11 58.7 10 13359 3.30E-04 7.10E-04 0.071 1.95E-02 108 1.68E-02 infil_Gallery
15.0 0.5 14.8 121.1 0.95 0.63 0.598 35 1.25 101.6 1.1 475 1.0 1288.5 3.60E-04 7.10E-04 0.071 2.51E-02 10.8 2.17E-02 Infil. Gallery
16.0 10 155 1211 0.99 0.66 0.625 35 125 1016 10 757 10 13017 3.69E-04 7.10E-04 0.071 2.64E-02 108 207602 nfil_Gallery
17.0 1.0 16.5 121.1 1.05 0.70 0.661 35 1.25 101.6 1.0 44.3 1.0 1327.7 3.77E-04 7.10E-04 0.071 2.73E-02 10.8 2.35E-02 Infil. Gallery
180 10 175 1211 111 0.74 0.697 35 125 1016 10 31 10 1352.7 3.85E-04 7.10E-04 0.071 2.83E-02 108 243602 0.01
19.5 15 18.8 121.1 1.19 0.80 0.741 35 1.25 101.6 0.9 41.7 1.0 1382.7 3.93E-04 7.10E-04 0.071 2.94E-02 10.8 2.53E-02 0.01
200 05 198 1313 125 0.84 0777 35 125 955 0.9 174 10 14798 3.80E-04 7.10E-04 0.071 2.52E-02 108 217602 0.00
21.0 1.0 20.5 131.3 1.30 0.87 0.805 35 1.25 95.5 0.9 45.9 1.0 1492.8 3.87E-04 7.10E-04 0.071 2.62E-02 10.8 2.26E-02 0.00
220 10 215 1313 1.36 0.91 0842 35 1.25 955 09 248 10 1517.9 3.93E-04 7.10E-04 0071 2.70E-02 108 232602 0.00
23.0 1.0 225 131.3 1.43 0.96 0.879 35 1.25 95.5 0.9 43.8 0.9 1542.2 3.99E-04 7.10E-04 0.071 2.77E-02 10.8 2.39E-02 0.00
240 10 235 1282 149 1.00 0,915 35 125 955 08 29 0.9 1565.6 4.04E-04 8.10E-04 0.081 3.24E-02 108 2.80E-02 0.00
25.0 1.0 245 128.2 1.56 1.04 0.950 35 1.25 95.5 0.8 42.0 0.9 1588.0 4.09E-04 8.10E-04 0.081 3.32E-02 10.8 2.86E-02 0.00
265 5 258 1282 164 110 0.993 35 125 955 08 410 0.9 16152 4.15E-04 8.10E-04 0.081 3.42E-02 108 2.956-02 0.00
27.0 0.5 26.8 128.2 1.70 1.14 1.027 63 1.25 122.9 0.8 92.7 0.9 2161.3 3.17E-04 5.20E-04 0.052 8.25E-03 10.8 7.11E-03 0.00
26.0 10 275 1282 175 117 1.052 63 125 1229 08 90.7 0.9 21755 3.20E-04 5.20E-04 0.052 8.47E-03 108 7.30E-03 0.00
29.0 1.0 28.5 128.2 1.82 1.22 1.085 63 1.25 122.9 0.8 89.2 0.9 2202.5 3.22E-04 5.20E-04 0.052 8.65E-03 10.8 7.45E-03 0.00
300 10 295 1328 188 126 1118 38 125 93.1 07 25 0.9 17504 414E-04 8.10E-04 0.081 3.28E-02 108 283602 0.00
315 15 30.8 132.8 1.96 1.32 1.159 38 1.25 93.1 0.7 41.6 0.9 1775.8 4.18E-04 8.10E-04 0.081 3.37E-02 10.8 2.90E-02 0.00
32.0 05 318 1328 203 136 1101 38 125 931 07 522 0.9 19476 3.88E-04 5.20E-04 0.052 165602 108 142602 0.00
33.0 1.0 32.5 132.8 2.08 1.39 1.215 38 1.25 93.1 0.7 51.2 0.9 1959.3 3.91E-04 5.20E-04 0.052 1.68E-02 10.8 1.45E-02 0.00
34.0 0 335 1328 215 144 1247 38 125 931 07 505 0.9 1980.8 3.93E-04 5.20E-04 0.052 171602 108 148E-02 0.00
35.5 15 34.8 132.8 2.23 1.49 1.285 38 1.25 93.1 0.7 49.6 0.9 2007.3 3.95E-04 5.20E-04 0.052 1.75E-02 10.8 1.51E-02 0.00
36.0 05 358 1224 229 154 1314 35 125 865 07 376 0.9 1856.0 4.33E-04 8.10E-04 0.081 3.80E-02 108 3.28E-02 0.00
37.0 1.0 36.5 122.4 2.34 1.57 1.334 35 1.25 86.5 0.7 37.0 0.9 1864.4 4.35E-04 8.10E-04 0.081 3.88E-02 10.8 3.34E-02 0.00
38.0 0 375 1224 2.40 161 1.360 35 125 865 07 365 0.9 1880.7 4.36E-04 8.10E-04 0.081 3.94E-02 108 3.39E-02 0.00
39.0 1.0 38.5 122.4 2.46 1.65 1.386 35 1.25 86.5 0.7 36.1 0.9 1896.8 4.37E-04 8.10E-04 0.081 3.99E-02 10.8 3.44E-02 0.00
400 10 395 1224 252 169 1410 35 125 865 06 356 0.9 19126 4.38E-04 8.10E-04 0.081 4.05E-02 108 349E-02 0.00
41.0 1.0 40.5 122.4 2.58 1.73 1.435 35 1.25 86.5 0.6 35.2 0.8 1928.2 4.39E-04 8.10E-04 0.081 4.11E-02 10.8 3.54E-02 0.00
42.0 10 215 1234 265 177 1.459 61 125 1108 06 58.7 08 23133 3.69E-04 5.20E-04 0.052 143602 108 123602 0.00
43.0 1.0 425 123.4 2.71 1.81 1.482 61 1.25 110.8 0.6 58.0 0.8 2331.2 3.70E-04 5.20E-04 0.052 1.45E-02 10.8 1.25E-02 0.00
245 15 238 1234 2.79 187 1510 61 125 1108 06 572 08 23532 3.70E-04 5.20E-04 0.052 147602 108 127602 0.00
45.0 0.5 44.8 119.9 2.85 1.91 1.532 35 1.25 81.9 0.6 32.8 0.8 1976.6 4.44E-04 8.10E-04 0.081 4.47E-02 10.8 3.85E-02 0.00
260 10 455 119.9 289 194 1548 35 125 819 06 331 08 1997.9 4.42E-04 8.10E-04 0.081 2.42E-02 108 381E-02 0.00
47.0 1.0 46.5 119.9 2.95 1.98 1.568 35 1.25 81.9 0.6 32.8 0.8 2011.8 4.42E-04 8.10E-04 0.081 4.48E-02 10.8 3.86E-02 0.00
280 10 475 119.9 301 202 1587 35 125 819 06 325 08 20255 4.42E-04 1.00E-02 1.000 5.59E-01 108 4.82E-01 0.00
49.0 1.0 48.5 119.9 3.07 2.06 1.606 35 1.25 81.9 0.6 32.2 0.8 2039.0 4.41E-04 1.00E-02 1.000 5.66E-01 10.8 4.87E-01 0.00
505 15 298 119.9 3.15 211 1629 35 125 819 06 318 08 20557 441E-04 1.00E-02 1.000 5.74E-01 108 4.94E-01 0.00
REFERENCE: TECHNICAL ENGINEERING AND DESIGN GUIDES AS ADAPTED FROM THE US ARMY CORPS OF ENGINEERS, NO. 9 TOTAL SETTLEMENT (inches) = 0.02
EVALUATION OF EARTHQUAKE-INDUCED SETTLEMENTS Brookside Park
IN DRY SANDY SOILS 360 N. Arroyo Blvd.
ENVIRONMENTAL GEOTECHNICAL MATERIALS Pasadena. California
500 NORTH VICTORY BOULEVARD - BURBANK, CA 91502 !
PHONE: 818-841-8388 FAX: 818-841-1704 MAXIMUM CONSIDERED EARTHQUAKE
DRAFTED BY: JS CHECKED BY: JTA APRIL 2025 PROJECT NO. W2036-06-01 FIG.7




BORING PERCOLATION TEST FIELD DATA

Date: Thursday, December 12, 2024 Boring/Test Number: SB2 *Average Measured Infiltration
Project Number: W2036-06-01 Diameter of Boring: 12 inches Rate (in/hr) = 6.3
Project Location: Brookside - Rose Bowl Diameter of Casing: 28&4 inches Avg. Water Depth (ft)= 13.05
Earth Description: SW w/ Gravel and Cobbles Depth of Boring: 18 feet Total Time of Testing (hrs) = 4.3
Tested By: RP Depth to Invert of BMP: 13 feet *NOTE: Based on stabilized flow rate
Liquid Description: Water Depth to Water Table: N/A feet
Measurement Method: Sounder Gravel Porosity: 0.4
Start Time for Pre-Soak: 11:30 AM Water Remains in Boring (Y/N): NO
Start Time for Standard: 12:30 PM Standard Time Interval Between Readings: CONSTANT FLOW
Reading Time Start Time End Elapsed Time Water Depth Meter Flow Rate Cumulative Ain Volume of Calculated Flow Calculated Flow Boring Wet Infiltration Rate
Number (hh:mm) (hh:mm)  Atime (min)  Reading (f) Reading (galimin) VOlUMeofWater - Waterper ool imin)  Rate(tthr)  UTace Area (in/hr)
(gal) Reading (gal) (ft%)
1 12:50 PM 1:00 PM 10.0 13.06 1.0 29.7 --- - --- --- 0.0
2 1:00 PM 1:15PM 15.0 13.06 1.0 41.3 116 0.8 6.2 16.3 4.6
3 1:15 PM 1:30 PM 15.0 13.07 1.0 57.4 16.1 11 8.6 16.3 6.3
4 1:30 PM 1:45 PM 15.0 13.10 1.0 74.8 17.4 1.2 9.3 16.2 6.9
5 1:45 PM 2:00 PM 15.0 13.02 11 91.7 16.9 11 9.0 16.4 6.6
6 2:00 PM 2:15PM 15.0 13.05 11 108.9 17.2 11 9.2 16.3 6.8
7 2:15PM 2:30 PM 15.0 13.04 11 122.8 13.9 0.9 7.4 16.4 5.4
8 2:30 PM 2:45 PM 15.0 13.04 11 141.1 18.3 1.2 9.8 16.4 7.2
9 2:45 PM 3:00 PM 15.0 13.05 11 157.0 15.9 1.1 8.5 16.3 6.2
10 3:00 PM 3:15 PM 15.0 13.04 11 173.0 16.0 11 8.6 16.4 6.3
11 3:15PM 3:30 PM 15.0 13.05 11 188.8 15.8 1.1 8.4 16.3 6.2
12 3:30 PM 3:45 PM 15.0 13.05 11 204.9 16.1 11 8.6 16.3 6.3
DRAINAGE AFTER TESTING
Reading Time Start Time End Elapsed Time Water Depth Vol. of Water in A I\r/]\/\a/t(:elrug:; of Calculated Flow Calculated Flow Si?frlar;?e \,ereela Infiltration
Number (hh:mm) (hh:mm) Atime (min) Reading (ft) Boring (gal) Reading (gal) Rate (gal/min) Rate (ft*/hr) R Rate (in/hr)
16 3:45 AM 3:50 AM 5.0 13.06 11.6 --- --- - --- ---
17 3:50 AM 4:01 AM 11.0 15.11 6.8 4.8 0.4 35 9.9 4.3
18 4:01 AM 4:12 AM 11.0 15.65 55 13 0.1 0.9 8.2 14
19 4:12 AM 4:23 AM 11.0 15.93 4.9 0.7 0.1 0.5 7.3 0.8
20 4:23 AM 4:35 AM 12.0 16.13 4.4 0.5 0.0 0.3 6.7 0.6
21 4:35 AM 4:45 AM 10.0 16.90 2.6 18 0.2 15 4.2 4.1
22 4:45 AM 4:55 AM 10.0 17.36 15 11 0.1 0.9 2.8 3.7
23 4:55 AM 5:05 AM 10.0 17.61 0.9 0.6 0.1 0.5 2.0 2.8

DESIGN INFILTRATION RATE CALCULATIONS

Reduction Factors

Boring Percolation Test, RF, = 1 Total Reduction Factor,RF = RF, + RF, + RF;
Site Variability, RF, = 1 Total Reduction Factor = 3
Long Term Siltation, RFs = 1

Design Infiltration Rate

Note: Test Procedures Per LA County GMED 06/30/21

Design Infiltration Rate = Ave. Measured Percolation Rate /RF

Design Infiltration Rate = 2.09 inches/hour

FIGURE 8A



SB2: FIELD INFILTRATION RATE
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BORING PERCOLATION TEST FIELD DATA

Date: Thursday, December 12, 2024 Boring/Test Number: SB3 *Average Measured Infiltration
Project Number: W2036-06-01 Diameter of Boring: 12 inches Rate (in/hr) = 3.8
Project Location: Brookside - Rose Bow! Diameter of Casing: 2 inches Avg. Water Depth (ft)= 13.08
Earth Description: SW w/ Gravel and Cobbles Depth of Boring: 18 feet Total Time of Testing (hrs) = 4.1
Tested By: RP Depth to Invert of BMP: 13 feet *NOTE: Based on stabilized flow rate
Liquid Description: Water Depth to Water Table: N/A feet
Measurement Method: Sounder Gravel Porosity: 0.4
Start Time for Pre-Soak: 11:30 AM Water Remains in Boring (Y/N): NO
Start Time for Standard: 12:30 PM Standard Time Interval Between Readings: CONSTANT FLOW
Reading Time Start Time End Elapsed Time Water Depth Meter Flow Rate Cummulative Ain Volume of Calculated Flow Calculated Flow Boring Wet Infiltration Rate
Number (hh:mm) (hh:mm)  Atime (min)  Reading () Reading (galimin) VO!UMeOfWater - Waterper - Too o oumin)  Rate (i U ace ATea (in/hr)
(gal) Reading (gal) (ft)
1 12:15 PM 12:25 PM 10.0 13.04 0.5 5.6 0.0
2 12:25 PM 12:35 PM 10.0 13.04 0.5 10.8 5.2 0.5 4.2 16.4 3.1
3 12:35 PM 12:45 PM 10.0 13.04 0.5 16.7 5.9 0.6 4.7 16.4 35
4 12:45 PM 12:55 PM 10.0 13.11 0.6 22.1 54 0.5 4.3 16.1 3.2
5 12:55 PM 1:05 PM 10.0 12.95 0.5 27.8 5.7 0.6 4.6 16.7 3.3
6 1:05 PM 1:15PM 10.0 13.15 0.6 33.4 5.6 0.6 45 16.0 34
7 1:15 PM 1:30 PM 15.0 12.78 0.5 44.0 10.6 0.7 5.7 17.2 4.0
8 1:30 PM 1:45 PM 15.0 12.99 0.5 52.4 8.4 0.6 4.5 16.5 33
9 1:45 PM 2:00 PM 15.0 13.06 0.5 61.1 8.7 0.6 4.7 16.3 3.4
10 2:00 PM 2:15PM 15.0 13.13 0.6 70.2 9.1 0.6 4.9 16.1 3.6
11 2:15PM 2:30 PM 15.0 13.12 0.6 79.3 9.1 0.6 4.9 16.1 3.6
12 2:30 PM 2:45 PM 15.0 13.15 0.6 88.1 8.8 0.6 4.7 16.0 35
13 2:45 PM 3:00 PM 15.0 13.20 0.6 97.6 9.5 0.6 5.1 15.9 3.8
14 3:00 PM 3:15PM 15.0 13.22 0.6 107.3 9.7 0.6 5.2 15.8 3.9
15 3:15PM 3:30 PM 15.0 13.21 0.6 116.4 9.1 0.6 4.9 15.8 3.7
DRAINAGE AFTER TESTING
Reading Time Start Time End Elapsed Time Water Depth  Vol. of Water in A I\I;V\a/‘c;Iru;er of Calculated Flow Calculated Flow Si?:;;i \/Q/Sa Infiltration
Number (hh:mm) (hh:mm) Atime (min) Reading (ft) Boring (gal) Reading (gal) Rate (gal/min) Rate (ft¥/hr) (i) Rate (in/hr)
16 12:00 AM 12:10 AM 10.0 15.21 6.6
17 12:10 AM 12:20 AM 10.0 15.81 5.1 1.4 0.1 11 7.7 1.8
18 12:20 AM 12:30 AM 10.0 16.40 3.8 1.4 0.1 11 5.8 23
19 12:30 AM 12:40 AM 10.0 17.10 2.1 1.6 0.2 1.3 3.6 4.4
20 12:40 AM 12:50 AM 10.0 17.50 1.2 0.9 0.1 0.8 2.4 3.8

DESIGN INFILTRATION RATE CALCULATIONS

Reduction Factors

Boring Percolation Test, RF, =
Site Variability, RF, =
Long Term Siltation, RF, =

Design Infiltration Rate

Note: Test Procedures Per LA County GMED 06/30/21

Total Reduction Factor,RF = RF; + RE, + RF;

Total Reduction Factor =

3

Design Infiltration Rate = Ave. Measured Percolation Rate /RF

Design Infiltration Rate =

127

inches/hour

FIGURE 9A
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SHALLOW TEST PIT TEST FIELD LOG

Date: Monday, December 9, 2024 Test Number: TP-1
Project Number: W2036-06-01 Test Pit Width: 12 inches
Project Location: Brookside Park Test Pit Length: 12 inches
Soil Description: SM Test Pit Height 12 inches
Tesed By: LW Depth to Invert of BMP: 3 feet
Liquid Description: Water GS to Test Pit Bottom: 3 feet
Measurement Method: Sounder Target Depth for Falling Head:  6.00 inches
Start Time for Pre-Soak: 9:00 AM Water Remaining in Boring (Y/N): No (30 min presoak)
Start Time for Standard: 10:00 AM Standard Time Interval Between Readings: 10 min
Water Drop Soil Despcription
Reading Start Time Time End Elasped Time During Standard No?es P
Number (hh:mm) (hh:mm) Atime (min) Time Interval, Ah
. Comments
(in)
1 10:30 AM 10:40 AM 10 2.6
2 10:42 AM 10:52 AM 10 2.2
3 10:54 AM 11:04 AM 10 2.0
4 11:05 AM 11:15 AM 10 1.7
5 11:17 AM 11:27 AM 10 1.2
6 11:29 AM 11:39 AM 10 1.0 Stabilized Readings
7 11:40 AM 11:50 AM 10 1.0 Achieved with Readings
8 11:52 AM 12:02 PM 10 1.0 6,7,and 8

MEASURED PERCOLATION RATE AND DESIGN INFILTRATION RATE CALCULATIONS*

* Calculations Below Based on Stabilized Readings Only

Test Section Surface Area, A = 2Wh, + 2Lh, + W * L

Test Section Height, h: 6.00 inches A= 432 in?
Percolation Rate = L
Discharged Water Volume,V = W x L *Ah “\AT
Reading 6 V= 144 in® Percolation Rate = 2.00 inches/hout
Reading 7 V= 144 in® Percolation Rate = 2.00 inches/hout
Reading 8 V= 144 in® Percolation Rate = 2.00 inches/hout
Measured Percolation Rate = 2.00 inches/hour

Reduction Factors

Small Diameter Boring,RF, = 1 Total Reduction Factor, RF = RF, + RE, + RF,
Site Variability,RF, = 1
Long Term Siltation,RF, = 1 Total Reduction Factor = 3
Design Infiltration Rate
Design Infiltration Rate = 0.67 inches/hour

PERCOLATION TEST RESULTS AND CALCULATIONS

Brookside Park

ENVIRONMENTAL GEOTECHNICAL MATERIALS 360 N. Arroyo Bivd.
500 NORTH VICTORY BOULEVARD - BURBANK, CA 91502 Pasad Californi
PHONE: 818-841-8388 FAX: 818-841-1704 asadena, Lalifornia

DRAFTED BY: JS CHECKED BY: JTA APRIL 2025 PROJECT NO. W2036-06-01 FIG. 10




BORING PERCOLATION TEST FIELD LOG

Date: Monday, December 9, 2024 Boring/Test Number: TP-2
Project Number: W2036-06-01 Test Pit Width: 12 inches
Project Location: Brookside Park Test Pit Length: 12 inches
Earth Description: SM Test Pit Height 12 inches
Tesed By: LW Depth to Invert of BMP: 3 feet
Liquid Description Water GS to Test Pit Bottom: 3 feet
Measurement Method: Sounder Target Depth for Falling Head: 6.00 inches
Start Time for Pre-Soak: 12:30 PM Water Remaining in Boring (Y/N) No (30 min presoak)
Start Time for Standard: 1:00 PM Standard Time Interval Between Readings 10 min
Water Drop Soil Despcription
Reading Start Time Time End Elasped Time During Standard Nofes P
Number (hh:mm) (hh:mm) Atime (min) Time Interval, Ah
. Comments
(in)
1 1:15 PM 1:25 PM 10 1.0
2 1:26 PM 1:36 PM 10 0.8
3 1:37 PM 1:47 PM 10 0.8
4 1:48 PM 1:58 PM 10 0.5
5 1:51 PM 2:01 PM 10 0.4
6 2:03 PM 2:13 PM 10 0.5
7 2:15 PM 2:25 PM 10 0.4 Stabilized Readings
8 2:26 PM 2:36 PM 10 0.4 Achieved with Readings
9 2:37 PM 2:47 PM 10 0.3 7,8,and 9

MEASURED PERCOLATION RATE AND DESIGN INFILTRATION RATE CALCULATIONS*

* Calculations Below Based on Stabilized Readings Only

Test Section Height, h 6.00 inches

Discharged Water Volume,V = W * L *Ah

Reading 7 V= 58 in®
Reading € V= 58 in®
Reading € V= 43 in®

Reduction Factors

[y

Small Diameter Boring, RF, =
Site Variability, RF, =
Long Term Siltation, RF, = 1

=

Design Infiltration Rate

Test Section Surface Area,A = 2Wh, + 2Lh, + W * L

A= 432 in?
P lation Rate = v/a
ercotation nate = ﬁ
Percolation Rate = 0.80 inches/hout
Percolation Rate = 0.80 inches/hout
Percolation Rate = 0.60 inches/hout
Measured Percolation Rate = 0.73 inches/hour

Total Reduction Factor,RF = RF; + RF, + RF;

Total Reduction Factor = 3

Design Infiltration Rate = 0.24 inches/hour

PERCOLATION TEST RESULTS AND CALCULATIONS

ENVIRONMENTAL GEOTECHNICAL MATERIALS
500 NORTH VICTORY BOULEVARD - BURBANK, CA 91502
PHONE: 818-841-8388 FAX: 818-841-1704

Brookside Park
360 N. Arroyo Blvd.
Pasadena, California

DRAFTED BY: JS CHECKED BY: JTA

APRIL 2025 PROJECT NO. W2036-06-01 FIG. 11




BORING PERCOLATION TEST FIELD LOG

Date:

Tuesday, April 5, 2022

Boring/Test Number:

NorCal Boring 1

Project Number: W2036-06-01 Diameter of Boring: 6 inches
Project Location: Brookside Park Diameter of Casing: 3 inches
Earth Description: SM Depth of Boring: 10 feet
Tesed By: J.S. - NorCal Depth to Invert of BMP: - feet
Liquid Description: Clean Water Depth to Water Table: -- feet
Measurement Method: Electronic Tape Measurer Depth to Initial Water Depth d,) 108 inches
Filter Pack Porosity: 0.4
Height of Filter Pack: 10.00 feet
Start Time for Pre-Soak: 7:05 AM Water Remaining in Boring (Y/N): No
Start Time for Standard: 7:07 AM Standard Time Interval Between Readings: 30 min
Water Drop Soil Despcription
Reading Start Time Time End Elasped Time During Standard Nort)es P
Number (hh:mm) (hh:mm) Atime (min) Time Interval, Ad
. Comments
(in)
113 8:59 AM 9:00 AM 1 12.0
114 9:00 AM 9:01 AM 1 12.0
115 9:01 AM 9:02 AM 1 125
116 9:02 AM 9:03 AM 1 12.0
117 9:03 AM 9:04 AM 1 12.0
118 9:04 AM 9:05 AM 1 12.0 Stabilized Readings
119 9:05 AM 9:06 AM 1 12.0 Achieved with Readings
120 9:06 AM 9:07 AM 1 12.0 118, 119, 120

MEASURED PERCOLATION RATE AND DESIGN INFILTRATION RATE CALCULATIONS

* Calculations Below Based on Stabilized Readings Only

Boring Radius, r: 3 inches
Test Section Height, h: 12 inches
Adj. Cross Sectional Area = 15.6 inches?

Discharged Water Volume,V = nr?Ad

Reading 118 V= 187 in®
Reading 119 V= 187 in®
Reading 120 V= 187 in®

Reduction Factors

Small Diameter Boring,RF, = 1
Site Variability,RF, = 1
Long Term Siltation,RF, = 1

Design Infiltration Rate

Test Section Surface Area, A = 2nrh + nr?

A=

254

2

Percolation Rate = <

Percolation Rate =

Percolation Rate =

Percolation Rate =

Measured Percolation Rate =

in
V/A
AT
44.00 inches/hout
44.00 inches/hout
44.00 inches/hout
44.00 inches/hour

Total Reduction Factor,RF = RF; + RF, + RF;

Total Reduction Factor =

Design Infiltration Rate =

3

14.67

inches/hour

ENVIRONMENTAL GEOTECHNICAL MATERIALS
500 NORTH VICTORY BOULEVARD - BURBANK, CA 91502
PHONE: 818-841-8388 FAX: 818-841-1704

PERCOLATION TEST RESULTS AND CALCULATIONS

Brookside Park
360 N. Arroyo Blvd.
Pasadena, California

DRAFTED BY: JS CHECKED BY: JTA

APRIL 2025

PROJECT NO. W2036-06-01

FIG. 12
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Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

APPENDIX A
FIELD INVESTIGATION

Site exploration occurred during the time frame of December 9 through December 12, 2025. Three
18-inch diameter borings (Borings B1 through B3) were attempted using a bucket auger drilling machine
to depths ranging between 4 to 9 feet below ground surface. The bucket-auger borings encountered
refusal due to the presence of large boulders. Two shallow test pits (TP1 and TP2) were also excavated
to depths of approximately 3 feet below ground surface using hand tools. One 8-inch diameter boring
(Boring HS1) was drilled to a depth of approximately 50% feet below ground surface using a truck
mounted hollow-stem auger drilling machine. Due to the refusal of the bucket auger borings, two
12-inch diameter borings (Borings SB2 and SB3) were drilled to depths of approximately 18 feet below

ground surface using a rotary sonic drilling machine.

The planned borings SB1 and SB4 were eliminated after the start of the field work. The boring
identification numbers had been assigned prior to the start of the field work which is why only SB2 and

SB3 are presented.

Within the hollow-stem auger boring, representative and relatively undisturbed samples were obtained
by driving a 3-inch, O. D., California Modified Sampler into the “undisturbed” soil mass with blows from

a 140-pound auto-hammer falling 30 inches. The California Modified Sampler was equipped with 1-inch

by 23/8-inch diameter brass sampler rings to facilitate soil removal and testing. Standard Penetration

Tests and bulk samples were also obtained.

The soil conditions encountered in the borings and test pits were visually examined, classified and
logged in general accordance with the Unified Soil Classification System (USCS). The logs of the borings
and test pits are presented on Figures Al through A8. The logs depict the soil and geologic conditions
encountered and the depth at which samples were obtained. The logs also include our interpretation
of the conditions between sampling intervals. Therefore, the logs contain both observed and
interpreted data. We determined the lines designating the interface between soil materials on the logs
using visual observations, penetration rates, excavation characteristics and other factors. The transition
between materials may be abrupt or gradual. Where applicable, the logs were revised based on
subsequent laboratory testing. The approximate locations of the borings and test pits are shown on

Figure 2.

Project No. W2036-06-01 April 2, 2025, revl



PROJECT NO. W2036-06-01

i BORING HS1 Zu~| & ns
[ Qot = <
DEPTH 8 <§f solL £Z E er L
IN SAMPLE 3 |al| cuass -2 [ Wweo i
NO. o |2 ELEV. (MSL.) -- DATE COMPLETED 12/10/2024 o2 o 2=
FEET T Yo 9 = Q
E (3 (uscs) - - =2 2 o 28
4 wym
% EQUIPMENT HOLLOW STEM AUGER BY: LW ot e ©
MATERIAL DESCRIPTION
0 AC: 3" BASE: NONE
— — ARTIFICIAL FILL —
Sand, poorly graded, loose, slightly moist, dark brown, fine- to
- 2 HS1@ coarse-grained, brick debris, some gravel. )
| 4 —3
ALLUVIUM
— - Sp Sand, poorly graded, medium dense, slightly moist, dark reddish brown, fine- |-
5 to coarse-grained, some gravel.
HS1@¢6' e 37 _ {1 ]
- ] Silty Sand, dense, slightly moist, brown to grayish brown. =
L g HS1@7.5' L 26
i HS1@11' - brown to reddish brown, some gravel, oxidation staining [ 49
- 12 ‘ -
- grayish brown, trace gravel, fractured clasts
| _HS1@12.5 | 48
- ] Sand, poorly graded, very dense, slightly moist, grayish to reddish brown, =
medium- to coarse-grained, some gravel.
HS1@16' sp 50 (2")
i lasi@ir [ 50 (5")
L 9 - || Sandwith Silt, very dense, moist, dark reddish to grayish brown, fineto |- | | |
coarse-grained, some gravel, slightly oxidized. "
B _HS1@20.5 SPSM 50 (5")
- 22 , B
HS1@22' - drill chatter 50 (4")
i h 1| sand, well-graded, very dense, slightly moist, reddish brown, fine-to | | | ]
- 24 coarse-grained, slightly oxidized, trace gravel. —
| _ SW =
HS1@26' 4t -nochatter L so@3Y) 4]
B 7] Silty Sand, poorly graded, dense, moist, reddish brown, fine- to B
L g HS1@27.5 SM medium-grained, trace coarse-grained. | 63
[ i 1 sw | Sand, well-graded, very dense, slightly moist, reddish brown, fine-to [ [ | |

W2036-06-01 BORING LOGS.GPJ

Figure A1,
Log of Boring HS1, Page 1 of 2
|:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
& ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W2036-06-01

s BORING HS1 zu | = | us
DEPTH 2 2l soL = S s or x
N SAMPLE ot % CLASS ERQ| GG i
NO. o |2 ELEV. (MSL.) -- DATE COMPLETED 12/10/2024 o2 o 2=
FEET T - == WO S oz
£ |3| wses z032 | % =5
3 o
% EQUIPMENT HOLLOW STEM AUGER BY: LW ot e ©
MATERIAL DESCRIPTION
— 30 - o
coarse-grained, oxidized.
B SW 50 (4")
I || silty Sand, medium dense, moist, reddish brown, fine- to coarse-grained, |- | | |
slightly oxidized.
| 38
SM
- 34 .
L 55 | | Sand with Silt, poorly graded, very dense, slightly moist, reddish to grayish | -50(3") | | |
brown, oxidized, trace gravel.
[ [ 50 (5")
[ SP-SM i
— 40 . . . —
- moist, some silt, dark reddish brown
| |50 (5")
- 42 : . . [
- slightly moist, reddish brown 61
= _ Silty Sand, very dense, moist, dark reddish brown, fine- to medium-grained, |
HS1@45' SM some coarse-grained, slightly oxidized, trace gravel. 50 (5"
i |Hsi@ar | | sand with Silt, poorly graded, very dense, dark reddish brown, moist, | soen | ]
- 48 — medium-grained dominant, some gravel. —
SP-SM
— 50 - — =
HS1@50" - NO recovery 50.(3")
Total depth of boring: 50.5 feet
Fill to 4 feet.
No groundwater encountered.
Grouted and surface restored.
*Penetration resistance for 180-pound hammer falling 30 inches by
auto-hammer.
NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
Fi gure A1l W2036-06-01 BORING LOGS.GPJ
J
Log of Boring HS1, Page 2 of 2
[] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W2036-06-01

i BORING BA1 Zu~| & ns
DEPTH 8 2l soL = e E g ° = =
IN SAMPLE 3 % CLASS EE2 | g i
NO. g = ELEV. (MSL.) -- DATE COMPLETED 12/09/2024 TRTES o 2=
FEET £ [5]| wscs) E— _ Lo S >= Oz
> |O© W@
% EQUIPMENT 18" BUCKET AUGER BY: RA ot e ©
MATERIAL DESCRIPTION
0 AC: 2"
— — ARTIFICIAL FILL —
Sand with Silt, poorly graded, reddish brown, fine-grained, trace
-2 coarse-grained and fine gravel. / B
L - ALLUVIUM B
4 Sand, poorly graded, slightly moist, grayish brown, trace fine gravel.
| _ Sp |
- 6 . . —
- increase in gravel
| 8 —3 -
- - fine- to medium-grained, some fine to coarse gravel, trace coarse-grained,
trace cobbles and boulder /
Refusal at 9 feet.
Fill to 1.5 feet.
No groundwater encountered.
Backfilled with soil cuttings.
Patched with concrete.
NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
Fi gure A2, W2036-06-01 BORING LOGS.GPJ
Log of Boring BA1, Page 1 of 1
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
.. DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ... WATER TABLE OR SEEPAGE
5] A \ 4

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W2036-06-01

o —
. |E BORING BA2 Bur| & s
DEPTH 8 <] sou EzL | 27 L
IN SAPLE | 2 B class 2E2 | &6 5
NO. g = ELEV. (MSL.) -- DATE COMPLETED 12/09/2024 TRTES o 2=
FEET E |3]| wscs) —_— — 229 2= | 28
3 |9 wo @
% EQUIPMENT 18" BUCKET AUGER BY: RA ot e ©
MATERIAL DESCRIPTION
0 AC: 2"
— — ARTIFICIAL FILL —
Silty Sand, slightly moist, dark reddish brown, fine-grained, trace fine to
- 2 coarse gravel.
L - ALLUVIUM B
Sand, poorly graded, slightly moist, reddish brown to grayish brown,
-4 fine-grained, trace fine to coarse gravel, trace silt. B
i h EN [ Sand with Gravel, poorly graded, slightly moist, grayish brown, fine-t0 | | | |
- 6 g medium-grained, trace coarse-grained, fine to coarse gravel, trace cobbles. —
= ] '_0---_ Ve SP |
-a .- -'
| 8 — - -0.- - -
- -a - fine- to coarse-grained, fine to coarse gravel
Refusal at 9 feet.
Fill to 2 feet.
No groundwater encountered.
Backfilled with soil cuttings.
Patched with concrete.
NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
Figure A3, W2036-06-01 BORING LOGS.GPJ
Log of Boring BA2, Page 1 of 1
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W2036-06-01

. @ BORING BA3 Bur| & LS
DEPTH 8 || sov EzL i x
N SAMPLE ot % CLASS ER® | &G i
NO. (;E Z ELEV. (MSL.) -- DATE COMPLETED 12/09/2024 Fo= [ahy |2
FEET E |5]| wscs) —_— _— o3| = | 22
3 |9 wyd
% EQUIPMENT 18" BUCKET AUGER BY: RA ot e ©
MATERIAL DESCRIPTION
0 AC: 2"
— — ARTIFICIAL FILL —
Sand with Silt, slightly moist, reddish brown, fine- to medium-grained, trace
- 2 coarse-grained, trace fine to coarse gravel. B
L . ALLUVIUM B
Sand, poorly graded, dry to slightly moist, grayish brown, fine-to -~~~ T~~~ T~~~
- 4 medium-grained, some coarse-grained, some fine to coarse gravel, trace
\__cobbles. _ __ ___ __ __ _ _ _ _____________
Sand with Gravel, well-graded, fine- to coarse-grained, trace boulder.
Refusal at 4 feet.
Fill to 2.5 feet.
No groundwater encountered.
Backfilled with soil cuttings.
Patched with concrete.
NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
Figure A4, W2036-06-01 BORING LOGS.GPJ
Log of Boring BA3, Page 1 of 1
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



Log of Boring SB2

Project No.: W2036-06-01 Date: 12/12/24
Drilling Company: BC2
Excavaion Method:  Rotary Sonic

Boring Diameter: 12 inches
Elevation:
Geologist: RA
>
. =]
Elevation o 5 2 Material Description
Depth MSL <l =128 £
(Fee) | (Fee) | & | 2 | = |Slche -
1 ARTIFICIAL FILL (af)
L Sand with Silt: some fine gravel, trace cobbles-boulder fragments, slightly moist, brown to
dark brown, fine-grained, increase in gravel, trace silt.
— 2 b moist, dark brown, fine-grained, trace coarse-grained, trace fine to coarse gravel, decrease
5 in silt.
4 ALLUVIUM (Qal)
L5 — _ Sand (SP): fine- to medium-grained, some coarse-grained, trace coarse gravel, trace
3 cobbles, yellowish brown, slightly moist, massive.
— 6 Gravelly Sand (SP): fine- to coarse-grained, some cobbles, light brown, massive, friable. |
— 7
I 4 . .
cobbles, dry, light grayish brown.
— 9
5
— 10— Sand with Silt (SP/SM): pulverized cobble/boulder fragments, gray to light gray, |
. fine-grained, with cobbles.
PN 6 | Sand with Gravel & Cobbles (SP): fine- to coarse-grained, slightly moist, yellowish brown, |
massive, friable.
— 13
14 7 Sand with Gravel (SW): fine- to coarse-grained, dry to slightly moist, red to reddish brown, |
L 15 massive, friable. _ _ _ _ _ _ __________________________
Sand (SP): fine- to medium-grained, trace coarse-grained, trace fine gravel, pulverized
— 16 boulders/cobbles (fine-grained), gray. -
8 Sand (SW): fine- to coarse-grained, with fine to coares gravel, trace cobbles, reddish
— 17 brown, massive, friable, some silt.
13 brown.
Total depth of boring: 18 feet.
Fill to 4 feet.

No groundwater encountered.
Percolation testing performed.
Patched with concrete.

FigureAS



Log of Boring SB3

Project No.: W2036-06-01 Date: 12/12/24
Drilling Company: BC2
Excavaion Method:  Rotary Sonic

Boring Diameter: 12 inches
Elevation:
Geologist: RA
>
Elevation o E %D Material Description
Depth MSL 1l =128 USCS k=
(Feet) (Feet) 123 13:2 X &) Class,|
0 ARTIFICIAL FILL (af)

L Sand with Silt: slightly moist, dark yellowish brown, fine- to medium-grained, trace fine to
coarse gravel, trace cobbles.

2 ALLUVIUM (Qal)
L3 Sand (SP): slightly moist, gray to grayish brown, fine-grained, trace coarse-grained, friable,
massive.
— 4 2 trace fine to coarse gravel and cobbles.
SP |,
— 5 — >
— 6 3 . . . . .
fine- to medium-grained, dry, light grayish brown, trace fine to coarse gravel, massive,
— 7
Gravelly Sand (SP): fine- to coarse-grained, some cobbles, grayish brown, massive, friable.
— 8 dark brown.
4
— 9
— 11 s b
— 12 5
— 13
— 14
6
— 15 — : j .
~ _pulverized boulder. ~
— 16 SP o (N Sand (SP): fine- to medium-grained, trace coarse-grained, trace fine to coarse gravel, gray, 1
7 | \Massive, tracesilt. J
— 17 Sand (SW): fine- to coarse-grained, fine to coarse gravel, reddish brown.
L 13 increase in gravel.

Total depth of boring: 18 feet.
Fill to 2 feet.

No groundwater encountered.
Percolation testing performed.
Patched with concrete.

Figure A6



PROJECT NO. W2036-06-01

o —
. |E TEST PIT TP1 Buc| & NS
DEPTH 8 <] sow 52 E 2 w % S
IN SAMPLE 3 % CLASS SO | &S g
NO. (;2 Z ELEV. (MSL.) -- DATE COMPLETED 12/09/2024 Fo= [ahy D=
FEET E |3]| wscs) —_— — 229 2= | 28
| (] w~ o
i EQUIPMENT HAND AUGER BY: LW a®=| 0 ©
MATERIAL DESCRIPTION
- 0
AC: 3"
— — ARTIFICIAL FILL
Silty Sand, medium dense, slightly moist, reddish brown, fine- to
- 2 coarse-grained, some cobbles.
B Total depth of test pit: 3 feet
All fill.
No groundwater encountered.
Percolation testing performed.
Backfilled with soil cuttings.
Surface restored with concrete patch.
NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
Fi gure A7, W2036-06-01 TEST PIT LOGS.GPJ
Log of Test Pit TP1, Page 1 of 1
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. W2036-06-01

o —
.| TEST PIT TP2 Bur| & LE
DEPTH 8 <] sow 52 E 2 w % S
IN SAMPLE 3 % CLASS SO | &S g
NO. g = ELEV. (MSL.) -- DATE COMPLETED 12/09/2024 TRTES o e
FEET E |3]| wscs) —_— — 229 2= | 28
| (] w~ o
i EQUIPMENT HAND AUGER BY: LW a®=| 0 ©
MATERIAL DESCRIPTION
- 0
AC: 3"
— — ARTIFICIAL FILL
Silty Sand, medium dense, slightly moist, reddish brown, fine- to
- 2 coarse-grained, some cobbles, brick debris.
B Total depth of test pit: 3 feet
All fill.
No groundwater encountered.
Percolation testing performed.
Backfilled with soil cuttings.
Surface restored with concrete patch.
NOTE: The stratification lines presented herein represent the approximate
boundary between earth types; the transitions may be gradual.
Fi gure A8, W2036-06-01 TEST PIT LOGS.GPJ
Log of Test Pit TP2, Page 1 of 1
SAMPLE SYMBOLS [] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED)
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON
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Proposed Stormwater Capture Project
Brookside Park
Geotechnical Investigation

APPENDIX B
LABORATORY TESTING

We performed laboratory tests in accordance with generally accepted test methods of the American
Society for Testing and Materials (ASTM) or other suggested procedures. We tested selected soil
samples for in-place dry density and moisture content, expansion index, corrosivity characteristics,
consolidation, and direct shear strength. The in-place dry density and moisture content of the samples

tested are presented on the boring logs, Appendix A.

Project No. W2036-06-01 April 2, 2025, revl



6.0
5.0
4.0 E P
E py
2
£ 30
N
@
Q
=
[
2.0
1.0 :
0.0
0.0 1.0 2.0 3.0 4.0 5.0
Normal Stress (ksf)
Boring No. HS1 Normal Stress (kip/ft2) 1 3 5
Sample No. HS1@16' Peak Shear Stress (kip/ft2) @® 1.30 Il 3.92 A 584
Depth (ft) 16’ Shear Stress @ End of Test (ksf) O 115 O 3.83 A 561
Sample Type: Ring Deformation Rate (in./min.) 0.05 0.05 0.05
Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0
Ring Inside Diameter (in.) 2.375 2.375 2.375
Poorly Graded Sand (SP)
Initial Moisture Content (%) 4.0 5.6 5.3
Strength Parameters Initial Dry Density (pcf) 111.2 114.9 114.3
C (psf) 0 (°) Initial Degree of Saturation (%) 21.0 32.1 30.4
Peak 277 49 Soil Height Before Shearing (in.) 1.2 1.2 1.2
Ultimate 187 48 Final Moisture Content (%) 15.2 14.3 13.0
Project No.: W2036-06-01
DIRECT SHEAR TEST RESULTS e A
Consolidated Drained ASTM D-3080 ’ ’
PASADENA, CALIFORNIA
Checked by: SY APRIL 2025 Figure B1




7.0
A
6.0
AN
5.0
2 40
(%)
§ .
2 3.0
[
2.0
L @
ol
1.0 :
0.0
0.0 1.0 2.0 3.0 4.0 5.0
Normal Stress (ksf)
Boring No. HS1 Normal Stress (kip/ft2) 1 3 5
Sample No. HS1@20.5' Peak Shear Stress (kip/ft2) @® 1.59 Il 358 A 6.43
Depth (ft) 20.5 Shear Stress @ End of Test (ksf) O 119 O 3.50 A 550
Sample Type: Ring Deformation Rate (in./min.) 0.05 0.05 0.05
Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0
Ring Inside Diameter (in.) 2.375 2.375 2.375
Sand with Silt (SP-SM)
Initial Moisture Content (%) 16.4 14.8 8.8
Strength Parameters Initial Dry Density (pcf) 108.0 112.1 1215
C (psf) 0 (°) Initial Degree of Saturation (%) 79.0 79.5 61.3
Peak 236 50 Soil Height Before Shearing (in.) 1.2 1.2 1.2
Ultimate 164 47 Final Moisture Content (%) 19.8 17.3 12.7
Project No.: W2036-06-01
DIRECT SHEAR TEST RESULTS e A
Consolidated Drained ASTM D-3080 ’ ’
PASADENA, CALIFORNIA
Checked by: SY APRIL 2025 Figure B2




WATER ADDED AT 1.0 KSF

0
1 \
2 \
3
s 4
T
=
©
b 5
[@]
O
c
D]
o 6
[)]
o
7
8
9
10
0.1 1.0 10.0
Consolidation Pressure (ksf)
DRY DENSITY INITIAL FINAL
SAMPLE ID. SOIL TYPE
(PCF) MOISTURE (%6) | MOISTURE (%6)
HS1@20.5 Sand with Silt (SP-SM) 113.1 11.3 15.0
Project No.: W2036-06-01
CONSOLIDATION TEST RESULTS 363?‘2@85;”;?%
ASTM D-2435 . :
PASADENA, CALIFORNIA
Checked by: SY APRIL 2025 Figure B3




Percent Passing No. 200 Sieve

100.0

80.0

60.0

40.0

20.0

0.0

GRAVEL SAND

SILT AND CLAY

COARSE FINE COARSH MEDIUM FINE
i < £ < S Q <Or § §
£ N4 * o o o o S S
™ [32) ™M =z = =2 =2 > >
[ J
[ J
100 10 1 0.1 0.01 0.001

Grain Diameter (mm)

Sample No. Percent Passing No. 200 Sieve
Bl1 @ 22 11.3
B1 @ 27.5 38.7
Bl @ 32 29.2
B1L@ 37 10.5
Bl @ 42.5 8.4
Bl1 @ 47 10.0
Project No.: W2036-06-01

GRAIN SIZE ANALYSIS

BROOKSIDE PARK
360 N. ARROYO BLVD.

ASTM D-1140

Checked by: SY

PASADENA, CALIFORNIA

APRIL 2025 Figure B5




PERCENT FINER BY WEIGHT

BOULDERS | COBBLES GRAVEL SAND FINES
COARSE FINE COARSE MEDIUM FINE SILT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 1-1/2" 1" " " #4 #10 #20  #40 #60#100 #200

100
90
80
70
60
50
40
30
20
10
0

1000.000 100.000 10.000 1.000 0.100 0.010 0.001

PARTICLE - SIZE (mm)
Exploration No.: SB2 + SB3 Sample No.: -
PARTICLE - SIZE Project No.: W2036-06-01 Depth (feet): 5-10° Soil Type: SP-SM
DISTRIBUTION SGiRI\(I)OA}T?SRIgsgABRL\}jD Soil Identification: Sand with Silt (SP-SM)
ASTM D-6913 : ’

Checked by: SY

PASADENA, CALIFORNIA

APRIL 2025

Figure B7
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PERCENT FINER BY WEIGHT

BOULDERS | COBBLES GRAVEL SAND FINES
COARSE FINE COARSE MEDIUM FINE SILT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 1-1/2" 1" " " #4 #10 #20  #40 #60#100 #200
100
90 -
80 -
70
60
50 -
40
30 -
20
10 A
0
1000.000 100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Exploration No.: SB2 + SB3 Sample No.: -
PARTICLE - SIZE Project No.: W2036-06-01 Depth (feet): Soil Type: SP-SM
DISTRIBUTION SGiRI\(I)OA}T?SRIg\EgABRL\}jD Soil Identification: Sand with Silt (SP-SM)
ASTM D-6913 : ’

PASADENA, CALIFORNIA

Checked by: SY

APRIL 2025 Figure B8

GR:SA:FI : (%)

51




PERCENT FINER BY WEIGHT

BOULDERS | COBBLES GRAVEL SAND FINES
COARSE FINE COARSE MEDIUM FINE SILT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 1-1/2" 1" " " #4 #10 #20  #40 #60#100 #200
100
90 -
80 -
70
60
50 -
40
30 -
20
10 A
0
1000.000 100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Exploration No.: SB2 + SB3 Sample No.: -
PARTICLE - SIZE Project No.: W2036-06-01 Depth (feet): Soil Type: SP-SM
DISTRIBUTION SGiRI\(I)OA}T?SRIg\EgABRL\}jD Soil Identification: Sand with Silt (SP-SM)
ASTM D-6913 : ’

PASADENA, CALIFORNIA

Checked by: SY

APRIL 2025 Figure B9

GR:SA:FI : (%)

64

13




SB2+SB3@0-5'

MOLDED SPECIMEN BEFORE TEST AFTER TEST
Specimen Diameter (in.) 4.0 4.0
Specimen Height (in.) 1.0 1.0
Wt. Comp. Soil + Mold (gm) 783.1 812.5
Wt. of Mold (gm) 367.6 367.6
Specific Gravity (Assumed) 2.7 2.7
Wet Wt. of Soil + Cont. (gm) 491.8 812.5
Dry Wt. of Soil + Cont. (gm) 469.3 384.4
Wt. of Container (gm) 191.8 367.6
Moisture Content (%) 8.1 15.7
Wet Density (pcf) 125.3 134.0
Dry Density (pcf) 115.9 115.8
Void Ratio 0.5 0.4
Total Porosity 0.3 0.3
Pore Volume (cc) 64.6 63.3
Degree of Saturation (%) [Smeas] 48.6 95.6
Date Time Pressure (psi) |Elapsed Time (min)| Dial Readings (in.)
1/8/2025 10:00 1.0 0 0.269
1/8/2025 10:10 1.0 10 0.2685
Add Distilled Water to the Specimen
1/9/2025 10:00 1.0 1430 0.262
1/9/2025 11:00 1.0 1490 0.262
Expansion Index (El meas) = -6.5
Expansion Index ( Report) = 0

Expansion Index, Elsq CBC CLASSIFICATION * UBC CLASSIFICATION **
0-20 Non-Expansive Very Low
21-50 Expansive Low
51-90 Expansive Medium
91-130 Expansive High
>130 Expansive Very High
*  Reference: 2022 California Building Code, Section 1803.5.3
** Reference: 1997 Uniform Building Code, Table 18-1-B.
Project No.: W2036-06-01
EXPANSION INDEX TEST RESULTS 363?%2855/;?\%
ASTM D-4829 ’ ’
PASADENA, CALIFORNIA
Checked by: SY APRIL 2025 Figure B10




SUMMARY OF LABORATORY
POTENTIAL OF HYDROGEN (pH) AND RESISTIVITY TEST RESULTS
AASHTO T289 ASTM D4972 and AASHTO T288 ASTM G187

Resistivity
Sample No. pH (ohm centimeters)
SB2 + SB3@15-18' 7.9 8500 (Moderately Corrosive)

SUMMARY OF LABORATORY CHLORIDE CONTENT TEST RESULTS
AASHTO T291 ASTM C1218

Sample No. Chloride lon Content (%6)

SB2+SB3@15-18' 0.004

SUMMARY OF LABORATORY WATER SOLUBLE SULFATE TEST RESULTS
AASHTO T290 ASTM C1580

S le N Water Soluble Sulfate Sulfate E
ample No. (% SO,) ulfate Exposure
SB2+SB3@0-5' 0.000 )
Project No.: W2036-06-01
CORROSIVITY TEST RESULTS BROOKSIDE PARK

360 N. ARROYO BLVD.
PASADENA, CALIFORNIA

Checked by: SY APRIL 2025 Figure B11
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NorCal Engineering

Soils and Geotechnical Consultants
10641 Humbolt Street Los Alamitos, CA 90720
(562) 799-9469 Fax (562) 799-9459

April 13, 2022 Project Number 23214-22

Craftwater Engineering Inc.
19711 Oakbend Drive
San Diego, California 92131

Attn: Mr. Merrill Taylor

RE: Soils Infiltration Study - Proposed Storm Drain Site Improvements for
Brookside Park - Located at 678 N. Arroyo Boulevard, in the City of

Pasadena, California

Dear Mr. Taylor:

Pursuant to your request, this firm has performed a Soils Infiltration Study for the above
referenced project in accordance with your approval of our proposal dated March 1,
2022. The purpose of this study is to evaluate the feasibility of an on-site water disposal
system for the proposed storm water project . The scope of work included the following:
1) site reconnaissance; 2) subsurface geotechnical exploration; 3) soil infiltration testing;

4) engineering analysis of field and laboratory data; and 5) preparation of a report.

Project Information

It is proposed to construct storm drain site improvements for Brookside Park site located
at the southeast corner of N. Arroyo Boulevard and Seco Street, in the City of Pasadena.
Infiltration tests were performed to provide preliminary infiltration rates for the purpose of
planning and design of s storm water disposal system. Final building plans shall be
reviewed by this firm prior to submittal for city/county approval to determine the need for
any additional study and revised recommendations pertinent to the proposed

development, if necessary.
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Field Exploration and Testing

The field exploration consisted of four (4) exploratory borings by a truck mounted hollow
stem auger to depths ranging between 10 and 50 feet below ground surface (bgs) to
determine the subsurface soil conditions. The site was found to be underlain by fill and
stream channel deposits consisting of a brown to light brown, fine to coarse grained silty
SAND with gravel and cobble. These soils were noted to be dense and damp to moist.
The location of the exploratory borings are shown on the attached Site Plan. Detailed
description of the subsurface soils are shown on the attached logs in Appendix A.

Laboratory analysis to determine the percent by weight of soil finer than the No. 200

sieve (ASTM: 1140) was provided on selected soil samples. These results are shown

on the attached boring logs.

Groundwater Information

Exploratory Boring B-4 was drilled to a depth of 50 feet below ground surface to
determine the presence of groundwater within the proposed infiltration area.
Groundwater was not encountered at a depth of 50 feet below ground surface. Review
of the California Department of Conservation — Division of Mines and Geology Open File
Report 98-014, Plate 1.2, indicates a historic high groundwater level on the order of 20
feet below ground surface. A nearby groundwater monitoring well (Elevation 935 msl)
located approximately one mile to the east from the subject site noted a groundwater

depth at 245 feet below ground surface last measured in July 2021.

Results of Field Infiltration Tests

Infiltration tests within the site were performed to provide preliminary infiltration rates for

the purpose of planning and design of an on-site water disposal system field testing per
County of Los Angeles Department of Public Works (LADPW) - Guidelines for
Geotechnical Investigation and Reporting Low Impact Development Stormwater
Infiltration dated December 31, 2014.

NorCal Engineering
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A truck mounted Mobile B57 Drill Rig equipped with a hollow stem auger was used to
excavate the exploratory borings (B-1, B-2 and B-3) to depths of 10, 20 and 30 feet
below existing ground surface within the proposed infiltration areas. The borings
consisted of six-inch diameter test holes. A three-inch diameter perforated PVC casing
with solid end cap was installed in the borings and then surrounded with gravel materials

to prevent caving.

The infiltration holes were carefully filled with clean water and refilled after two initial
readings. Based upon the initial rates of infiltration at each location, test measurements
were measured at selected maximum intervals thereafter. Measurements were obtained

by using an electronic tape measure with 1/16-inch divisions and timed with a stopwatch.

Based upon the results of our testing, the soils encountered in the planned on-site
drainage disposal system area exhibit the following infiltration rates which do not include
a factor of safety. Calculations are attached in Appendix D.

Boring/Test No. | Depth Soil Classification Field Infiltration Rate
B-1/TH-1 10" Silty SAND 240 in/hr
B-2/TH-2 20’ Silty SAND 9.0 in/hr
B-3/TH-3 30’ Silty SAND 4.0in/hr

The subsurface soils encountered in the proposed on-site drainage disposal system
shall utilize the design infiltration rates based on the safety factor required by the county

standard.

All systems must meet the latest city and/or county specifications and the California
Regional Water Quality Control Board (CRWQCB) requirements. It is recommended
that foundations shall be setback a minimum distance of 10 feet from the drainage
disposal system and the bottom of footing shall be a minimum of 10 feet from the
expected zone of saturation. The boundary of the zone of saturation may be assumed
to project downward from the top of the permeable portion of the disposal system at an
inclination of 1 to 1 or fiatter, as determined by the geotechnical engineer.

NorCal Engineering
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Appendix A — Log of Excavations
Log of Borings B-1 to B-4

Appendix B — Field Infiltration Data

Field Test Data
Infiltration Test Calculations
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Log of Excavations
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MAJOR DIVISION GRAPHIC| LETTER TYPICAL DESCRIPTIONS
SYMRO} | SYMRMOT
? 0 2 ow WELL-GRADED GRAVELS, GRAVEL,
SRAVEL CLEAN GRAVELS |t SAND MIXTURES, LITTLE OR NO FINES
AND (LITTLE OR NO T -
GRAVELL FINES
SOILS Y ) . GP POORLY-GRADED GRAVELS,
COARSE * W GRAVEL-SAND MIXTURES, LITTLE
ol OR NO FINES
GRAINED i
QILL
sois MORE THAN GRAVELS oM SILTY GRAVELS, GRAVEL-SAND-
50% OF WITH FINES SILT MIXTURES
COARSE
FRACTION i 4
RETAINED ON m’gﬁﬁg 'SELE | &c CLAYEY GRAVELS, GRAVEL-SAND-
NO. 4 SIEVE FINES! CLAY MIXTURES
oW WELL-GRADED SANDS, GRAVELLY
SAND CLEAN SAND SANDS, LITTLE OR NO FINES
AND (LITTLE OR NG
SANDY FINES) POORLY-GRADED SANDS, G
- , GRAVEL-
oroe N | SOks sP LY SANDS, LITTLE OR NO FINES
MATERIAL
18 LARGER
THAN NO. MORE THAN M SILTY SANDS, SAND-SILT
200 SIEVE 50% OF SANDS WITH MIXTURES
SIZE COARSE FINE 1]
FRACTION (APPRECIABLE p
PASSINGON | AMOUNT OF e VEY SANDS. SAND-
NO.4SIEVE | FINES) : 7 sC Y SANDS, SAND-GLAY
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR GLAYEY
SILTS WITH SLIGHT PLASTICITY
e INORGANIC CLAYS OF LOW TO
FINE SILTS LIQUID LIMIT ’ cL MEDIUM PLASTICITY, GRAVELLY
GRAINED AND 1 ES] THAN RN /’ CLAYS, SANDY CLAYS, SILTY
SOILS CLAYS ﬁ CLAYS, LEAN CLAYS
] ORGANIC SILTS AND ORGANIC
—— ] O SILTY CLAYS OF LOW PLASTICITY
MH INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
MORE THAN SILTY SOILS
50% OF
MATERIAL CH INORGANIC CLAYS OF HIGH
ISSMALLER | SKTS T AN PLASTICITY, FAT CLAYS
THAN NO. mao
200 SIEVE CLAYS :
SiZE ORGANIC CLAYS OF MEDIUM TO
OH HIGH PLASTICITY, ORGANIC SILTS
PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOl CLASSIFICATIONS

UNIFIED SOIL CLASSIFICATION SYSTEM
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¥ X N

Hed NI ®m I

Indicates 2.5-inch Inside Diameter. Ring Sample.

Indicates 2-inch OD Split Spoon Sample (SPT).

Indicates Shelby Tube Sample.

Indicates No Recovery.

Indicates SPT with 140# Hammer 30 in. Drop.

Indicates Bulk Sample.
Indicates Small Bag Sample.
Indicates Non-Standard

Indicates Core Run.

COMPONENT DEFINITIONS

COMPONENT PROPORTIONS

DESCRIPTIVE TERMS

COMPONENT

SIZE RANGE

Trace

Few
Littte

Some

And

1-5%

5-10%
10 - 20%
20 - 38%
35 - 50%

Boulders
Cobbles
Gravel
Coarse gravel
Fine gravel
Sand

Coarse sand
Medium sand
Fine sand

Siit and Clay

Larger than 12 in

3into12in

2into No 4 {4.5mm)

3into3/M4in

3/4intoNo 4 { 4.5mm )

No. 4 { 4.5mm } to No. 200 { 0.074mm )
No. 4 (4.5mm jtoNo. 10 (2.0 mm }

No. 10 { 2.0 mm ) fo No. 40 ( 0.42 mm )
No. 40 ( 0.42 mm } to No. 200 (0.074 mm )
Smaller than No. 200 { 0.074 mm )

MOISTURE CONTENT

Absence of moisture, dusty,
dry fo the fouch,

Some perceptible

moisture; below opfirmum

No visible wafer; near optimum
meisture content

Visible free water, usually

soil is below water table.

DRY
DAMP
MOIST

WET

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N -VALUE

COHESIONLESS SOILS

COHESIVE SOILS

Denstty

N ( blows/ft )

Consistency

N (biows/ft ) Approximate
Undrained Shear

Strength (psf)

Very Loose
Loose

Medium Dense
Dense

Very Dense

Otod
41010
10 to 30
30 to 50
over 50

Very Soft

Soft
Medium
Stiff

Very Stiff

Hard

< 250
250 - 500
500 - 1000

1000 - 2000
2000 - 4000
> 4000

Olo2
2t04
4108
RGAL
1510 30
over 30

Stiff

NorCal Engineering
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Date: 4/12/2022

File: C:\Superlog4\PROJECT\23214-22.log

Superlog CiviiTech Software, USA www.civiltech,com

Craftwater Engineering
23214-22

Log of Boring B-1

Boring Location: 678 N Arroyo, Pasadena

Date of Drilling: 4/4/2022

Groundwater Depth: None Encountered

Drilling Method: Mobile B57 Auger Drillrig

Hammer Weight: 140 Ibs Drop: 30"
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
. - - _
(feet) | ology Material Description ° : ‘2 § E‘E . ;
S k) g 0 (o) uE- '“é
- m S Eo 8 8
. Asphalt Pavement / Base Material
g FILL
% Silty (fine to coarse grained) SAND
g Brown, medium dense, moist; with gravel, cobble and asphait/concrete
g fragments
g
Q
NATURAL
Silty (fine to coarse grained) SAND
Brown, dense, moist to damp, silty to slightly silty; with gravel and cobble
Borin mpleted at depth of 10’
B ng comp P W 10M11/13 8
A
-—15
—20
— 25
— 30
— 35
1
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Date: 4/12/2022

File: C:\Superiogd\PROJECT\23214-22.log

SuperlLog CiviiTech Software, USA www.civiltech.com

Craftwater Engineering

23214-22

Log of Boring B-2

Boring Location: 678 N Arroyo, Pasadena

Date of Drilling: 4/4/2022

Groundwater Depth: None Encountered

Drilling Method: Mobile B57 Auger Drilirig

Hammer Weight: 140 lbs

Drop: 30"

Surface Elevation: Not Measured

Depth| Lith- Samples Laboratory

(feet) | ology Material Description o 3 P gi 2l . =
o oS5 | 2w ¢5§
£ | B2 |5 |P8| it

) ©O | = 0 o

FILL

- 2 Silty (fine to coarse grained) SAND

~ § Brown, medium dense, moist; with gravel, cobble

i =

-5 ]

- N 4/617

B NATURAL

B Silty (fine to coarse grained) SAND

- Brown, dense, moist to damp, silty to slightly silty; with gravel and cobble

—10

15
W 10/10/13

B N

—20 Boring completed at depth of 20°

- g comp P N 27/50 21

— 25

— 30

— 35

NorCal Engineering 2




Date: 4/12/2022

Fite: C:\Superlog/A\PROJECT\23214-22.log

Superlog CiviiTech Software, USA www.civiitech.com

Craftwater Engineering
23214-22

Log of Boring B-3

Boring Location: 678 N Arroyo, Pasadena

Date of Drilling: 4/4/2022

Groundwater Depth: None Encountered

Drilling Method: Mobile B57 Auger Drillrig

— 35

Hammer Weight: 140 lbs Drop: 30"

Surface Elevation: Not Measured

Depth| Lith- Material Doscrioi Samples !‘.,aboratory _

(feet) | ology aterial Description o 2 “3 5 E'? 3;
> |23 |2 |58 £¢
= m S g 8 - S

Asphalt Pavement / Base Material

FILL
Siity (fine to coarse grained) SAND
Brown, medium dense, moist; with gravel, cobble

GWT not encountered

NATURAL
Silty (fine to coarse grained) SAND
Brown, dense, moist to damp, silty to slightly silty; with gravel and cobble

N 5/7/9

A 10/10/13

Boring completed at depth of 30’

N 50-3"

27
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Date: 4/12/2022

File: C:\Superlog4d\PROJECT\23214-22.f0g

SuperLog CivilTech Software, USA www.civiltech.com

Craftwater Engineering

23214-22 Log of Boring B-4

Boring Location: 678 N Arroyo, Pasadena

Date of Drilling: 4/4/2022 Groundwater Depth: None Encountered

Drilling Method: Mobile B57 Auger Drillrig

Hammer Weight: 140 Ibs Drop: 30"
Surface Elevation: Not Measured
Depth| Lith- . L Samples !‘;aboratory _
(feet) | ology Material Description o s 2 ET 2] . %
) c e Ecw o S
> = 3 2 5c| €2
- m 8 § 8 i §
—0
e o Asphalt Pavement / Base Material
B JEHg B | Rl
- 31 g Silty (fine to coarse grained) SAND
- ;’ S Brown, medium dense, moist; with gravel, cobble and asphait/concrete
L jg g fragments
=
— 5 :‘ 0]
i : NATURAL
B Silty (fine to coarse grained) SAND
— Brown to light brown, dense, moist to damp to slightly moist, silty to slightly
~— 10 silty; with gravel and cobble
— 15
— 20
— 25
— 30
' "
- A 38/50-5
—— 36 .
[ ®
NorCal Engineering 4




Date: 4/12/2022

File: C:\Superlog/\PROJECT\23214-22.10g

SuperLog CivilTech Software, USA www.clviltech.com

Craftwater Engineering

23214-22

Log of Boring B-4

Boring Location: 678 N Arroyo, Pasadena

Date of Drilling: 4/4/2022

Groundwater Depth: None Encountered

Drilling Method: Mobile B57 Auger Drillrig

Hammer Weight: 140 Ibs

Drop: 30"

Surface Elevation: Not Measured

Depth| Lith- Samples Laboratory
(feet) | ology Material Description o > ‘2 g 2 . §
> 23 B|E2 23
- mo 5 |Be| & 5
— 35 ©C || A 3
NATURAL
B Silty (fine to coarse grained) SAND
- Brown to light brown, dense, moist to damp to slightly moist, silty to slightly
- silty; with gravel and cobble
—— 40 v
- M 33/50-4" 17
— 45
— 50 v
L M 45/50-3" 24
- Boring completed at depth of 51.5'
— 55
— 60
— 65
— 70
5
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Appendix B
Field Infiltration Data
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